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Typical ED Case

» Robert Olsen is 89 years old and lives alone.

» One day he calls 911 because he feels ill and has fallen on the floor.
The emergency medical personnel transport him to the hospital,
noting that he Is confused, unbathed, and his home is dirty, with
spoiled food, urine, and feces in the house. They also found
medications in disarray and empty beer bottles.

» Mr. Olsen is hospitalized for treatment for acute renal failure with

malnutrition and dehydration. With medical intervention, his cognition
clears considerably



ED Case 2

» However, there are residual problems with memory and reasoning. A
brain scan shows no acute problems but a mild degree of
cerebrovascular disease.

» Mr. Olsen reports anxiety in the hospital. He asks to be discharged
and assures the team he can manage his medications, personal care,
and meals. He expresses discomfort with home care services. Mr.
Olsen values his independence and wants to return to his home of 63
years.

» The medical team asks the psychologist “is he competent?” ("Does he
have capacity to make this judgment?”)



What would you do with this patient?

» Patient shows up in the emergency room with crushing
chest pain.

» After basic assessment and EKG, patient is informed that
he needs a cardiac catheterization.

» Patient refuses — says he Is leaving.
» Does the Psych On Call staff let him leave?

» (CJV at midnight with Japanese-American 83 yo0)



Neurobehavioral Assessment Characteristics

» Brief: Interview is often 1 hour; 10-20 minutes for testing; ideally less than 10
minutes

» Observational: trust your perception

» Behavioral descriptions

» NB Screening tests are negatively correlated with:
» age
» lower education (need to know education level)
» severe depression
» poor effort

» Evaluation for decision making capacity for self-care and finances or decision
making

» NB Testing is first step only; Raises the need for formal neuropsychological or
neurological evaluation




Classic Mental Status Domains

» Level of Consciousness: alert/awake/lethargic

» Mood: depressed, manic, flat, inappropriate

» Language: fluency, comprehension

» Thought Content: hallucinations, delusions



Mental Status Domains: Cognitive

» Memory:

New learning
» VisualSpatial:

Figure Copy, clock drawing
» Executive Functioning:

Problem solving, judgment, self awareness, set shifting,
disinhibition



Brief review of
Intellectual Ability
In Normal Aging



Normal Age-Related Changes in Cognitive Abilities

Seattle Longitudinal Study: After age 65:

» Verbal Knowledge intact; difficulty with name
retrieval, particularly the names of those we've not
seen in a while

» Memory Ability =% s.d. decrease |

» Spatial Ability =1 s.d. decrease | |

» Perceptual speed =1 %2 s.d. decrease | | |




Normal Aging Cognitive Decline in the absence of
brain pathology
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EF decline: Older Adults are more distractible

Younger Adults Older Adults
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fMRI data illustrating a selective-suppression deficit in older adults

While healthy older adults (above 60 y.o0.) were as effective at enhancing
activity for relevant information in visual brain regions as young adults,
they were unable to successfully suppress activity for irrelevant information;

Some older have normal suppression; are less distractible.



5 Types of Memory

» Explicit (Factual/what) Memory

» Episodic (Personal) Memory

» Working (Brief, Temporary) Memory
» Prospective Memory

» Procedural (How to...) Memory



Decline in Spontaneous Verbal Free Recall:
12 items at age 20, 7 items at 80

Delayed Free Recall Test
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Types of age-related cognitive changes

» Three patterns of age-related change in cognitive behavior

» Life-long cognitive declines

» Cognitive declines that occur late In life

» Abilities with relative stability across life




Life-long Cognitive Declines

» Processing speed, working memory and encoding of information into episodic
memory, tend to decline across the adult lifespan

» These ablilities (PS, WM, & M) show linear life-long declines with no evidence for
accelerated decline in the later decades

» Acceleration of cognitive decline that begins 3—6 years before death. This
acceleration indicates that pathology influences age-related cognitive changes in
advanced age,




Life Long Stabillity

» Cognitive ablilities unchanged throughout life:

» Autobiographical memory

» Theory of mind tasks (attribution of mental states to other
individuals)

» Emotional processing
» Behavioral memory
» Recognition/Familiarity memory



Late life cognitive declines

» Well-practiced tasks or tasks that involve knowledge show no decline
In performance until very late in life.

» VVocabulary and semantic knowledge are also stable until late in life

» Any accelerated declines are probably due to the influence of
disease processes.




Prefrontal Cortex begins to atrophy

» Lower volumes of PFC grey matter from lower synaptic densities

» Prefrontal Cortex undergoes the largest age related volumetric

changes in adulthood:

» decline of about 5% per decade after t

ne age of 20.

» In healthy older adults, the largest dec

Ines In volume are In

lateral regions of the PFC (vs. inferior

DEC in AD).



Frontal steady life long decline; Hippocampal late life decline

a Lateral prefrontal cortex b Primary visual cortex ¢ Hippocampus
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Figure 2 | Cross-sectional estimates of age-related volumetric change in lateral prefrontal cortex, visual cortex and
hippocampus measured with magnetic resonance imaging. Points on each scatterplot indicate volumetric estimates from
individuals, and the line of best fit is shown. Lateral prefrontal cortex volume declines steadily across the adutt lifespan, while
hippocampal volume has a curvilinear slope, with its largest declines occurring after age 60. Other areas, such as primary visual
cortex, have only slight age-related volume declines. Data from REE. 25; figure courtesy of N. Raz.




White matter in PFC & ACC atrophies

» Greatest age-related white matter changes are in the PFC and the
anterior corpus callosum

» \White matter abnormalities effect:

» processing speed,

» executive function

» iImmediate and delayed memory




EF In elderly brains

» Older adults experience greater difficulty than younger adults in

performing executive processes:

» Two theories:

» Failure to activate PFC reqgions

» Increased recruitment of PFC regions under relatively easy
conditions




Older people use more frontal lobe resources

» The aging brain: higher levels of neural activity in prefrontal regions.
» Older adults often

» show more bilateral prefrontal activations on both working
memory and long-term memory tasks

» younger adults show primarily left-lateralized prefrontal activations

» Compensatory recruitment of additional neural resources that
maintain cognitive performance

» Physical exercise has robust effects for executive-control processes.




More cognitively intact elderly use more bilateral areas
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Figure 5 | Neural activations in prefrontal cortex during a memory encoding task.
Activations are shown for young adults, low-performing older adults and high-performing older
adults. Low-performing older adults exhibit a similar pattern as do young adults, with lower overall
levels of activation. High-performing older adults exhibit greater bilateral activation. RF, right
frontal; LF, left frontal. Data from REEF. 93.




Two Different Aging Populations

> .
» Optimally healthy and higher SES:
» Fewer cognitive changes due to Cognitive Reserve

>

» Typically h(_ealth (DM1, HTN?, cardiac]): More cognitive
deficits

»More likely to be seen for NB testing




Ageist Stereotypes affect Performance: “Don’t worry. Your are older & will make
more errors”.

» Simply reminding older adults about ageist ideas actually
exacerbates their memory performance:

» 70% of older adults met diagnostic criteria for Major NCD when
examined under stereotype threat; score about 20% worse than
ability level

» If confronted with negative stereotypes about a group with which
they identify, they tend to self-handicap and perform worse than they
would under typical circumstances, confirming the negative
stereotype.




Stereotypes

» Older adults respond to stereotype threat by changing their
motivational priorities and focusing more on avoiding mistakes.

» Stereotype loads working memory rather than task.

» If they believe they will lose money with mistakes, they do better.

» Women who write a different name on a math test do better




Countering stereotype threat

» Spend 5 minutes writing about a time when you felt powerful.

» Spend 5 minutes writing about what you are anxious about.



Age and Memory Decline

» Preserved:
» Semantic memory (factual and conceptual knowledge),
» procedural memory
» language abilities

» Begin to decline in your 20s:
» Episodic memory (recall of experiences and events)
» spontaneous recall (of names)
» working memory
» processing speed
» selective attention
» ability to multitask



Older think better in morning

» Older people are more focused and better able to ignore distraction
INn the morning_ than in the afternoon.

» Do more "idling" -- showing activations In the default mode network
In the afternoon

» Better to test older pts in the morning.




If Significant Cognitive Reserve, need harder NB testing

» Difference between amount of brain patholoqgy & actual cognitive function

» |If cognitive reserve I1s high, may need harder NB assessment

» Benefit: Protective (can have more pathology before cognitive decline):

» Bigger brain/head circumference
» Higher IQ

» Higher education

» Higher occupation

» More leisure activity

» Higher literacy



NB testing in those with more cognitive reserve, higher 1Qs

» Case:

» KP physician: 3 years of normal MMSE; wife, a pediatrician, stated
he was impaired

» On NP testing, showed significant decline on the WAIS.

» If iIndividual has high IQ or high educational or occupational
achievement, must use more difficult NB testing.

» MMSE (& probably MOCA) is clearly inadequate.



Normal Language: Need to test other NP domains

» Advise to Post Docs on Hospital Consults: Do not necessarily
nelieve what patients tell you. All elderly want to go home and
pelieve they are normal.

» Language functions are well preserved in elderly

» Vocabulary continues to increase (or may decline slightly)

» Word finding declines (longer to search; due to processing speed)




Older are Centrally Slowed: Processing Speed Decreases

=y

One of reasons naming
ability decreases




White Matter Hyperintensities on MRISs:
Small blood vessel damage

Processing speed declines as white matter hyperintensities increase

Stronq associations between vascular risk factors and vascular disease
when WMH volumes are extensive.

DeCarli, et al., 2005



Older Adults are more distractible

Younger Adults Older Adults

Enhancement

=X

Remember Passive Ignore Remember Passive Ignore
Scenes View Scenes Scenes View Scenes

fMRI data illustrating a selective-suppression deficit in older adults

While healthy older adults (above 60 y.o0.) were as effective at enhancing
activity for relevant information in visual brain regions as young adults,
they were unable to successfully suppress activity for irrelevant information;

Some older have normal suppression; are less distractible.



Decline in Spontaneous Verbal Free Recall:
12 items at age 20, 7 items at 80

Delayed Free Recall Test
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Mild Memory Decline in normal elderly

» Mild difficulty with new learning (memory encoding); but can learn
new things

» Impaired free recall (less fast access to memories)

» Normal recognition and familiarity

» Cuing Helps

» Better gist memory




Word memory In elderly

» Normal adults older than 65: slight but reliable difficulties in retrieving
lexical information learned decades earlier, difficulties that become
progressively more severe with aging.

» Words become Iirretrievable if these words are rarely spoken, seen or
heard.




2 Types of Intelligence

» Crystallized abllities: Your Knowledge/Expertise - Stable

» VVocabulary

» Your fund of knowledge

» Product (of earlier processing)

»i.e. you are good at Trivial Pursuits or Jeopardy

» Fluid ability: Your Problem Solving Ability - Declines

» Solving new problems
» Abllity to generate and manipulate information
» New processing ability



Fluid 1Q (Problem Solving) declines,
Experience Knowledge does not

All had
a B.A.

- Fluid Intelligence
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In contrast to performance on process measures, middle-aged adults performed
as well as or better than young adults on nearly all domain-knowledge tests

Phillip L. Ackerman, 2014




Seattle Long. Study: Verbal Ability ok vs. All Else | |
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Best preserved...

» Verbal ability
» Experiential Knowledge
» Procedural/behavioral memory

» Prospective memory in naturalistic settings



Lothian Study of Scotland
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Scottish 1Q study:
Brain you are born with

» Scottish Mental Survey: 1932 & 1947: all 160,000 (now 70,000) eleven
vear olds in Scotland took 10 test

» 50% of the variance at age 77 I1s explained by 1O at age 11

» Early 10 is more powerful predictor than: alcohol, coffee, BMI, diet,
social & intellectual ability

» But those who did not smoke, were physically fit, bilingual, more
educated had higher scores at age 77

» Abstract problem solving, fast thinking & reaction time, & ability to
guickly sample sensory info declined in all.

» Those born with a better brain have initial advantage

Dreary, et al.



Water tank theory: CR vs NCD

» Best current science: Your brain is like a filled water tank.

» The better your brain Is to start with (due to good genes & early
environment & 10Q), the more cognitive reserve (water in your tank)
vou have to lose to heurodegeneration.

» The more you start out with in your tank, the longer it takes to empty
it.

» Your original brain is 50% of tank: your lifestyle choices related to
cognitive decline control determine the other 50%.




Hippocampus & Prefrontal Cortex

Hippocampus is index to your
memory database. It connects
anything new you experience to
what you already know.

Prefrontal Cortex makes you a
rational adult (reasoning, problem
solving, behavioral inhibition)

Is Memory or EF
more important in daily functioning?






TOTS: Tip-of-the-tongue = recall of proper nouns

» Tip-of-the-tongue experiences (TOTs): a name is
known but cannot be immediately retrieved from
memory

» Only weakly related: Age-related increase in TOTs
(semantic memory) and age-related declines of
episodic memory (episodic memory).




Naming Is not as important as memaory recognition

» What i1s name of this
person?

» Princess Diana

» State several facts about
this person

» Married Prince Charles
» Mother of William & Harry
» Died In car crash




Normal Aging: Typical Memory patterns

>

Explicit/Declarative/Factual Memory:

Spontaneous delayed free recall | (hippocampal)
Recall declines more than recognition

Recall shows a steeper decline after the age of 85

Source memory (for when and where | learned something) is very

vulnerable to aging

Behavioral/Procedural ("How to”) memory better preserved

Parker et. al., JCEN, 2004, 428-440;
Spencer & Raz, 1955, Psych. & Aging, 527-539



Rate of Forgetting (how quickly you forget) does not increase
In normal aging

» Rate of forgetting in recognition/recall
IS not faster in older vs. younger adults.

» In AD, faster rate of forgetting (2-10 minutes)

» Amount of Acquisition IS lower:

» 12 items learned at age 20 vs. 7 at age 80

Fjell et al., 2005, JINS



Old vs. New Memory

"ON THE (ONTRARY, | CAN'T RECALL A
THING FROM FIFTY YEARS ACGO BUT | REMEMBER
EXACTLY WHAT | WD FOR LUNCH YESTERDAY, ™

AD pt can talk for 3 hours about high school,
but does not know what they had for breakfast 1 hour ago



Memory worry in normal elderly

» A memory glitch does not mean you have a
memory disorder

» Most Alzheimer's patients rarely know they
have a memory disorder; due to it's insidious
onset




Most functioning in life is behavioral memory

» We live ordinarily in behavioral memory: all repetitive
behavior (remembering to close garage door or feed the
e[e]s)

» \We need EF only for what is different, new, or challenging
(medication change, whether to sign a check)




Normal Memory vs.
Real Memory Deficit Types

» Normal:

» Tape recorder works fine for input & output

» Given 16 new words 5 times, you recall 12 at half an hour

» New & old memories are equally accessible




Encoding Fallure:
Tape recorder Is off

» Tape recorder: no new input or output

» Poor spontaneous recall and recognition

» Cueing does not help

» Types: TBI, Alzheimer's, Down's



Retrieval Fallure: Trouble retrieving your memory

» Tape recorder works fine, but Is slow; output of memories that exist is
slower

» Poor spontaneous recall: poor 1-3 items on spontaneous recall,

» Normal recognition (cueing helps)

» Subcortical pattern: Normal aging, depression, Major NCDs
(Korsakoff syndrome, chronic alcohol abuse, Parkinson’s, HIV)



Healthy Aging vs. Cognitive decline

» Risk Factors

>

>
>
>
>

HTN

Heart Disease
Diabetes

Poor Nutrition

—amily Hx of Major NCD

» Stress, Depression

e Protective Factors

— Not smoking

— Exercise

— Routine Medical care
— Good CV health:

what is good for heart is good for the

brain

— Good social support






Executive Functioning: not 1 process

» Executive functioning consists of numerous self-regulatory
processes

» novel problem solving,
» modification of behavior in response to new information
» regulating inappropriate behavior

» planning and generating of strategies for complex
actions.



Frontal prosthesis: Acting as someone else’s frontal lobe

» Being Frontal: When another person directs an activity, sets the pace, starts and stops
the activity, makes all major decisions, I.e.

» Neuropsychologist during testing
» Parent supervising kid’'s homework
» Home visit nurse setting up pill box

» All represent forms of external frontal prosthesis: assuming other person has normal
executive functioning while we act as their external executive monitor

» We need to be aware of when we are doing the executive work for someone else




The frontal lobe problem:
Executive dysfunction and anosognosia

» Nothing insures that a person who knows how to do something Is
capable of doing it on their own.

» Anosognosia: The person whose frontal lobes are impaired cannot
tell you what the problem is or that they even have a problem
because normal frontal lobes are what give you the ability to be
aware of the problems you are having.

» Examples: Addiction, BPD, TBI, Stroke, NCD, FTD, most severe
Psychiatric diagnoses




Classic Neuropsych Testing vs. Real World

» Patients with frontal lobe deficits tended to do normally on classic
structured NP tests of memory, spatial ablility, language, etc.

» \What they can do In testing room (quiet, unemotional, frontal
prosthesis) Is often very different from their real world performance.

» Listen to collaterals: People In their lives or family, rather than doctors
In their office, see the real EF disabilities.




Real world EF complaints of families

» poor or unreliable judgment/decision making,
» carelessness,

» apathy,

» poor adaptability to new situations,

» blunted affect,

» being stimulus bound,

» poor delayed responses,

» poor abstraction,

» poor flexibility,

» perseveration



Executive Dysfunction dissociation

» Executive Dysfunction dissociates the Capacity (knowing how) to
perform the elements of a complex task from its orchestration and
the Actual Execution (when and how).

» Difference between what they say they can do in hospital and what
they can actually do at home

» How to do it vs. when and whether to do it



Executive Functioning

» EF Is distinct from more automatic cognitive processes that have
been overlearned by repetition.

» EFs allow us to respond flexibly to the environment

» EF is essential for successfully navigating nearly all of our daily
activities.

» Impairments in EF thus have very serious conseguences




Executive Dysfunction

» Neurogenic denial of deficit: Do not know they have a problem (°l
can drive; | can live alone”)

» Poor Self Monitoring leads to inability to understand the
consequences of one’s actions.

» Executive dysfunction associated with:
» Functional decline
» Increased need for care

» Executive | correlates with decline in IADLS (inability to use phone,
letter, finances, meal prep)




Executive Deficit Predicts:

» Decline In
» Functional autonomy
»Money management
» Medication management

» Poor geriatric orthopedic & stroke rehabilitation
outcome



Executive Dysfunction in Major NCD

» Assoclated with impairment of prefrontal and frontal-
subcortical circuits

» Executive | can be independent of Memory |

» New changes Iin behavior:

personality changes, dysinhibition, hypomania,
apathy



Executive Functioning Measures

» TMT B

» WCST

» Clock Drawing

» Stroop

» Category (Animal) Naming

» Behavioral Dyscontrol Scale (BDS)
» EXIT25

» Action Fluency

» EF items on MoCA



What Is this If you put 2 parts together?

Duck or Fish?



Fluency Tests

Verbal

Words beginning with S:

Small
Similar
Single
Sound

Semi
Soldier

Sat

Swim

Sing

Design




Mental Flexibility: Trail Making

Mental Flexibility

SAMPLE

Example: Trails A & B of patient with early stage AD




Executive Function: Clock Drawing

Executive Function
Draw A Clock: “10 after 11~

e ——

79 year old right handed male 79 year old night handed male
Mild Vascular Dementia Mild Vascular Dementia




Stroop: Read the color of ink not the word

ORANGE
BLACK PURPLE
WHITE BROWN

Cognitive Inhibition



Frontal Intrusions & False Positives on a memory test

» Original list: dog, cat, window, hat, red
» Increased intrusions: adds cow, yellow

» Increased false positives on cued recall: Was the word cow on
the original list?

» Answer: yes
» = source memory failure



Fluency Test: Tell me as many words beginning with the letter F; no
proper nouns

—ang
—USS
-inger
—abulous
—uck

—ever

vV v v vV VvV Yy

~amous

Lack of inhibition: only found in FTD & psychopaths



all it in 30 minutes)

Copy this (then rec

Drawing strategy Is EF



3 months after an ICU stay

Patient 82
Copy




WCST: Wisconsin Card Sort Test
The Gold Standard

EF failure: Guessing color again as the
sort principle after 3 errors

Opinion: Nonverbal executive function tests are superior to verbal tests

In predicting real world independence capabillity.




Examples of Executive Functioning
In the Real World



Phishing email sent to me

3ank of America %7

Dear Bank of America Customer,

We recently have determined that different computers have tried to log in to your account.
Multiple password failures automatically places your account on hold.

We now need you to re-confirm your account information to us.

We strongly recommend that you visit the Customer Central below and confirm your payment:

[ Login to Customer Central ]

If payment is not completed by [ June 22, 2014 ] - we will be forced to suspend your
account indefinitely. We are currently investigating this issue, if it is a system error,

you may disregard this message.
We appreciate your prompt attention to this important online security notice.


http://gustate.net/files/

Pill Box

How do they manage medications?



Signing a check for a telephone man at the door
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Appropriate decision making



Dialing a wrong number 4 times

Error correction



Transferring your home to your pastor
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Responding to undue influence
Decision making in the face of emotional coercion



Dr. Michal Weber Sign: EF failure

» Hospitalist requested consult on 88 yo woman who
wanted to sign over her house to a friend.

» 88 year old KP hospitalized woman was asked by Dr.
Vella to sign over her house to his resident Dr. Michal
Weber, whom he described as “a very trustable person”.

» She said “yes”



Staring out a window for hours
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Apathy, Loss of initiation



Watching TV for 8 hours at a time

| oss of Initiation



Lack of impulse control or empathy

Unlike Hannibal Lector,
FTD pts often cannot be
empathic




Favorite repetitive response Iin hospitalized elderly:

» “| am fine. There is nothing wrong with me.”
» “| can take care of myself”
» “l can live by myself

= Anosognosia



ADbility to keep track of your money

Complex EF



Hoarding Beanie Babies

Loss of impulse control



Mild NCD: Mild Cognitive Impairment

1. Modest Cognitive decline from previous level of
performance in 1 or more cognitive domains

1.  Concern of person, informant, or clinician of a mild cognitive
decline

2. Modest cognitive impairment on NP testing

2.
Deficits do not interfere In independent functions

Specify due to what (AD, FTD, LBD, VD, etc.)

» Some with MCI go on to develop Major NCD.

» Some with MCI do not progress to Major NCD,

» Some with MCI at one point in time later revert to
normal cognitive status.

Petersen et al.,1999, 2008: DSM-5



Amnestic Mild NCD Outcomes

Amnestic Mild NCD
Hippocampal volume reduction

30% develop Alzheimer’s disease within 5 years

30% dead within 5 years
But not all go on to Major NCD



Risk Factors for Cognitive Decline: Correlation not Causation

» Think of these when doing NB assessment:

» Age: greatest risk factor

» TBI: 2 x If moder-severe; WWII soldiers — 10x

» Hypertension, any cardiac condition

» Gender: women (live longer) > men

» Strokes

» Obesity or rapid weight loss

» Not finishing high school (80 % greater risk vs. completion)
» Prolonged stress = more fibrillary tangles




Risk Factors 2

» Diabetes: 2 x risk; esp. if mid-life start
» Smoking

>

_ow vitamin D (older need 1000 IUs/day)

» Poor Diet: low fish, high dairy, high meat

vVvvVvvyyvyy

Physical frailty: 2x

PTSD

Recurrent major depressive episodes
Physical inactivity

_ow cognitive stimulation in real life



Delirium &
Anticholinergics



Delirium

» Delirium Is the most common complication in hospitalized older
people

» 50% of older patients postoperatively, and even higher in elderly
patients admitted to intensive care units

» Meta-analysis provides evidence that delirium in elderly patients is
assoclated with an increased risk of death, institutionalization, and
Major NCD




Delirium

» 80 percent of patients In intensive care units experience delirium

» Delirium Is unrecognized in 60 percent of patients

» Statistically having delirium = having a heart attack.

» Once delirium occurs, the same percentage of individuals die from
It as die from a heart attack




Delirium

» Delirium Is the most frequent reason for psychiatric consultation,
especially of patients 65 and over, and particularly those who are
post-op.

» General anesthesia used In surgery IS a common culprit

» Treatment:

» Lorazepam (Ativan) is **0.25 to 0.5 mg every four to six hours prn
(as needed) for agitation.

» Haloperidol used is **0.25 — 0.50 mg every four to six hours prn
for severe agitation/acute psychosis.




Delirium Sxs

» Disturbance of consciousness (attention/awareness)

» Fluctuation in sleep/wake cycle

» Direct physiological consequence of medical condition
» Amnestic
» Cognitive/perceptual changes (hallucinations, paranoia)

» Psychomotor |1



Postsurgical Delirium

» Persons 50 years and older with planned postoperative intensive
care unit (ICU) admission following an elective operation

» Deliritum occurred in 43%:

» 68% hypoactive
» 31%mixed,
» 1.4% hyperactive: agitated, psychotic, aggressive

Robinson, 2010



Medication effect on Cognition

» Negative effect of medications:
» central processing

» motor functioning speed,

» concentration,

» memaory

» Need to know what medications patient has taken in last few
hours, esp. pain meds, antinistamines, etc.




Medication effect on Cognition 2

» Alcohol: Memory, EF, motor decline

» Benzodiazepines: all produce sedative, psychomotor, concentration,
and memory deficits

» Opioids: impaired attention, memory and motor

» Sedative antihistamines: negatively impact psychomotor function,
vigilance, adaptive measures, such as driving and memory,

» \When doing NB testing, check for: benzos, pain meds, stimulants




Anticholinergic Syndrome: Mad as a hatter

» hot as a hare = high temperature
» red as a beet = vasodilation

» dry as a bone = decreased mucus, dry mouth, constipation
» blind as a bat = blurred vision
» mad as a hatter = hallucinations, delirium

Medications (Beer’s List) : urinary meds, atrophine, tricyclics, anti-
parkinsonian, antihistamines, haldol, digoxin



Anticholinergic effects 2

Mad as a Hatter: CNS effects resemble those associated with delirium, and may
Include:

Confusion

Disorientation

Agitation

Euphoria or dysphoria

Respiratory depression

Memory problems

Inability to concentrate

Wandering thoughts; inability to sustain a train of thought
Incoherent speech

Wakeful myoclonic jerking

Unusual sensitivity to sudden sounds
lllogical thinking

Photophobia

V VvV vV VvV VVVVYVYVYVY



Anticholinergic effects 3

» All bladder cholinergic drugs (i.e., oxybutynin, tolterodine) are anticholinerqic.

» Beers List (online): Potentially Inappropriate Drugs for the Elderly

» Drugs with anticholinergic effects can worsen the cognitive status of patients with
Alzheimer disease and may blunt the effects of cholinesterase inhibitors.

» Association of concurrent use of cholinesterase inhibitors (Aricept) and bladder

cholinergic drugs (oxybutynin, tolterodine): higher rates of long-term functional
decline




Anticholinergic effects 4

» Study: Elderly people taking anticholinergic drugs had:

» significant deficits in cognitive functioning

» but not at increased risk for Major NCD.

» 80 % of the continuous users were classified as having mild cognitive
Impairment

Ancelin et al.,BMJ, 2006



AD Underdiagnosed

» Early Alzheimer’s disease is subtle and often undiagnosed

» Less than half of AD patients are diagnosed
» PCPs miss up to 91% of mild AD
» Only 10-15% receive acetylcholinesterase inhibitors

Evans DA. Milbank Quarterly. 1990; 68:267-289; Valcour et al, 2000



Age Is greatest risk factor for AD
Major NCD doubles every 5 years after 65

... AND AGE IS THE BIGGEST RISK FACTOR FOR ALZHEIMER'S ...

Risk of developing Aizheimer’s at a given age over the next 10 years, for males and femnales,




Prevalence of Major NCD in 2002 in USA
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Plassman, et. Al., 2007
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Executive measures: TMT, COWAT



When to expect Major NCD

» Major NCD Increases with age:

» 5% of people aged 71 to 79 years,

»24% of people aged 80 to 89 years: 1in 4

» 37-42% of aged 90 years and older:
»1in 3;
»60% women

Plassman, et. Al., 2007



Higher NCD Risk & Ethnicity: Life experience factors

» ADAMS & WHICAP studies : Age 65+ African Americans & Hispanics had 2 X
higher rate of AD

» Higher rates of hypertension, diabetes

» Newer Studies: Higher Major NCD risk accounted for by low
childhood SES, low adult literacy, and low exercise

ADAMS & WHICAP studies



What to expect of MDs and AD dx

» 70 percent of surveyed physicians: newly Major NCD diagnhosed
patients have mild-to-moderate Alzheimer's disease

» Only 52% prescribed an acetylcholinesterase inhibitor (AChEl).

» 28% percent prescribed only an antidepressant.

» Only 35% of patients begin treatment for the disease within a year of
their first diagnosis..
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Memory Complaints

» Tell us nothing about brain disease

» Chronic pain cases have more memory complaints than
any other group

» Depressed patients often complain about memory

» There Is no correlation between memory complaints and
performance on actual memory tests




Memory Deficit Rate In Healthy Adults

» Mild memory impairment:
» 28% of a sample of healthy community-dwelling older adults.

» Memory-impaired individuals do not recognize the extent of their
memory and cognitive difficulties

» Does not impact on their participation in life activities




Memory Worries

» Worried well (Attention vs. Memory):

» If you forget where you put your car keys, don't worry.
» If you forget you own a car, worry.

» Many “memory” problems are attention glitches: where are
the keys

» Have never seen an Alzheimer’s patient come alone and
voluntarily to my office

» Note the normal use of partners as external memory
prostheses. Head turning sign.




Very Quick Review of
Neurodegenerative Diseases



Major Neurocognitive Disorder

1. from prior level of
performance in 1 or more cognitive domains

1. Concern of person, informant, or clinician of a
significant cognitive decline

2. Significant cognitive impairment on NP testing

2. Deficits interfere in iIndependence In everyday
activities

Specify due to what (one of 13: AD, FTD, LBD, VD, etc.)

Specify severity (Mild (IADLS), Moderate (ADLS), Severe (full
dependence)



The Major NCDs

» Alzheimer’s Disease
» Lewy-Body Disease
» Vascular Disease

» Frontal Temporal Disease



Neuropathology of Alzheimer’s

advanced

alzheimer's 1 Atrophy

2 Enlarged
Ventricles

3 Reduced
Hippocampal
Volume



Core AD issue: No new memory; EF decline later

» Encoding Deficit; tape recorder does not work

» People with AD no longer have the ablility to remember what's new
now; they do not have the ability to remember new life experiences.

» Their brain has stopped recording

» The record machine is permanently broken.




~ R >

Time 0 18 months 36 months
Hippocampal Atrophy: serial coronal MRI of an individual with initially mild AD




Neuropsychology of AD 1

» Memory deficit (hallmark): encoding |, rapid forgetting 1, intrusions
T (esp. on cued recall), false + 1; yes response bias;

» Impaired recognition memory Is major differentiation from other
Major NCDs

» Semantic knowledge |: confrontation naming > category naming
(semantic (animal, categorical naming) worse than phonemic)

» Impaired executive function later: problem solving | (TMT-B,
WCST, CAT)




Neuropsychology of AD 2

» Impaired visuospatial skills (5-10% first symptom)
» Depression in mild level; delusions later

» Intact procedural memory until late; social skills spared
(hallmark)

» Lack of insight, blandness, passivity

» Psychiatric: delusions (19%), paranoia, hallucinations (14%)

» Later: aphasia, agnosia, apraxia



Lewy Body Variant NCD: Visual hallucinations & EF decline

» Alzheimer’s cognitive + Parkinson’'s motor systems (no tremor)

» Cortical LBD: fastest Major NCD decline

» Visual Spatial deficits

» Visual hallucinations (fully formed), lucid periods, movement
disorders, falls or syncope

Heyman A et al. Neurology. 1999;52:1839-1844.
Ballard CG et al. Dement Geriatr Cogn Disord. 1999;10:104-108.



NP Profile in LBD

Attention ||

Executive function ||
Visuoperceptual/visuoconstructional | |

Memory not affected early on (but recognition cuing does
not help)

Nonverbal memory worse than verbal

Mental fluctuations: good days, bad days

Severely impaired verbal fluency (both semantic &
phonemic)

Relatively intact memory: poor retrieval rather than rapid
forgetting

Later global cognitive decline




What is bad for the heart
IS bad for the brain.




Vascular Disease

» Series of mini strokes & chronically damaged brain blood vessels.

» Processing speed & EF deficits

» May or may not include memory deficit

» Often mixed pathology with Alzheimer’s



Frontal Temporal NCD: ACC & OFC atrophy

» ACC & OFC atrophy: Psychiatric Sxs precede Neurological
presentation

» Social behavior/Personality changes precede memory deficit:
disinhibition, agitation, delusion, hallucinations, apathy

» Cognitive Executive Dysfunction later: poor judgment




FTD: Social Disease
1 st
» Apathy, social withdrawal Third
» Loss of empathy
» Inappropriate touch, familiarity
» 50% arrested or do antisocial behavior
» Silly antisocial: take off clothes, urinate in public
» At work: Embezzlement, insults
» Compulsions: need to touch, shoplift, counting
» Alienation from family
» Divorce
» Legal & financial problems
» Addiction



FTD: Clinical features

» Decline in personal hygiene and grooming,
» Mental rigidity and inflexibility,

» Distractibility and Impersistence,

» Hyperorality and dietary changes,

» Perseverative and stereotyped behavior,

» Utilization behavior (difficulty resisting their impulse to "utilize" objects
which are in their visual field and within reach; confabulate reasons for
their actions)

Perry RJ. Neurology. 2001;56:46-51; Perry RJ. Neurology. 2000;54:2277-2284,
Morris JC. Neurology. 2001;57:173-174.



First Symptoms of FTD to appear commonly

Symptom
» Behavioral Disinhibition
» Apathy
» Loss of empathy
» Perseveration

» Hyperorality

» EF deficits

Examples

» Rudeness, hypersexuality, hoarding
» New “coach potato” habit
» Insensitivity to others

» New obsessions, grinding teeth,
humming

» Craving for sweets

» Disorganized at work



Subcortical NCDs:
Parkinson’s, Huntington's, HIV, MS

» White Matter & Prefrontal Disorders:
» Motor problems

» Slow processing speed
» Executive Dysfunction

» Memory Retrieval:
» Impaired free recall, but normal recognition

» Cueing helps



Apathy = Atrophy

» N = 4,354 older persons without dementia, aged 76 +/- 5 years, 49%
had apathy (no depression)

» Had significantly smaller gray matter volumes, particularly in the
frontal and temporal lobes; smaller white matter volumes, mainly in the
parietal lobe;

» In this older population without dementia, apathy symptoms are
associated with a more diffuse loss of both gray and white matter
volumes, independent of depression.

A. Grool et al., 2014



Differential Diagnosis of Neurodegenerative Disorders:

First Symptom

» AD — Memory (no encoding)

» VaD — Apathy, EF deficits

» DLB — Visual hallucinations, Visual Spatial deficits, EF deficits
» FTD — Behavior, EF deficits, language

» Sub-Cortical — EF, PS deficits



Depression vs. NCD

Test Feature Depression NCD
Frequent task Unusual Needed
reminder

Memory complaint Extreme * Infrequent
Rate of forgetting Normal Rapid
Incidental Memory Intact Impaired
Task effort Poor * Good
Memory cueing Helpful Unhelpful
“Don’t Know” Usual * Unusual
comment

Recognition Memory | Intact Impaired *
Digit Span >5 * <5




Red Flags in the Elderly:
Neurological until proven otherwise

» Any sudden changes in mental status

» First onset depression, psychosis, or mania
» Visual hallucinations

» Self-care changes (grooming, hygiene)

» Sudden decisions to change beneficiaries in will; giving away
money Iinappropriately

» Significant personality or moral character changes



Quick Clues to Major NCD

» Difficult to obtain clear history of patient complaints
» Content-empty speech

» Spouse checking: Neck Turn Sign

» Slovenly appearance

» Loss of IADL function

Larson, JAGS, 1998: Siu, Ann Int Med, 1991



Clues

» Patient forgets appointments

» Poor compliance with treatment

» Patient is always accompanied by family member

» Patient drops favored activities

» Poor hygiene



Hospital Consult Clues with Elderly

» APS involved
» Fallure to thrive
» Inability to name medical conditions & meds

» Medication non-compliant; what's their medication reminder
method

» House: smell, garbage, feces
» Denial of deficit



NB Assessment Cautions

» Never to be used alone; need history; medical data; your clinical
expertise

» Be careful with cutoff scores; may be misleading

» Always combine with a functional ability assessment via collateral



Dissociations in NB Testing

» Shorter the test, the larger the c_:linical knpwledqe base needed to
Interpret the results; multifactorial causation

» Principle 1. We do not see what we are not looking for;
» if you do not test EF you won't find the deficit
» |.e. executive functioning impairment




Dissoclations

» Principle 2: What patients say can be different from what
they can do

» Dissociations of abilities common:
» verbal ok, memory |
» verbal ok, nonverbal |
» executive ok, memory |
» memory ok, executive |
» know how to (can do behavior) ok, but know when |




Mental Status Test Cautions

» Need to know premorbid 1Q estimate; higher 1Q, harder the test:
(use vocational, educational history, or reading level)

» Severely ill and dysphasic patients may be untestable using a verbal
test

» Cognitive tests have poor cross-cultural portability

» May need serial testing

» If delirious (severely impaired attention or arousal), can test later




How to choose NB Test




The status of computerized cognitive testing in aging:
A systematic review; K. Wild, et al., 2008

» A systematic review of currently available computerized test batteries
for the detection of cognitive change in the elderly.

» 18 test batteries identified; 11 appropriate to cognitive testing in the
elderly; 5 for the elderly; great variability in administration (from fully
examiner administered to fully self-administered); all had at least
minimal reliability and validity data; level of rigor of validity testing
varied widely. Often use memory recognition, rather than delay recall.

» Basic indices of psychometric properties were typically addressed,
sufficient variability exists that currently available computerized test

batteries must be judged on a case by case basis.



Age Range

Largest
Sample

Administration

*
Domains—

ANAM
CANS-MCI
CANTAB

CNS Vital
Signs

CNTB
COGDRAS-D

CogState

MicroCog

Mindstreams

21 —87
67 —103

18 — 40; 46 —
82

18 -89

> 65

191

310

171

1069

Mouse/keyboard; self-admin.

Touchscreen; self-admin.

Touchscreen/keyboard; tech. admin.

Keyboard; self-admin.

Keyboard; tech-admin.
Yes/no button; tech admin.

Keyboard; self-admin.

Keyboard; self-admin.

Tech records responses, or via

telephone.
Keyboard/# pad; self-admin.

Mouse/#pad; tech admin.

Memory, attention, psychomotor speed, language, RT
Memory, language, executive function
Working memory, attention, visuospatial memory

Memory, psychomotor speed, processing speed, cognitive flexibility, sustained attention

Language, information-processing, motor speed, attention, spatial, memory

Memory, attention, RTL

Working memory, executive function, attention, RT

Memory, attention, response speed, processing speed

Memory, executive function, language

Memory, attention, RT, spatial ability, reasoning/calculation,

Memory, executive fX, visuospatial, verbal fluency, attention, motor skills, information

ProCessing




Variable Validity: 1 = no data; 3 = comprehensive

Test Battery Subtests Normative Data Reliability Validity Factor Analysis Admin/Interface

ANAM 2 2 3
CANS-MCI 2 3 3
CANTAB 3 3 3
CNS Vital Signs

CNTB

COGDRAS-D

CogState

CSI

MCIS

MicroCog

Mindstreams

Normative data in 50% judged inadequate




10 Minute NB Tests

« MMSE (published articles since 2013: 1800+)
 PAR - $1 per use
« S-MMSE
« 3MS (84)
« 0-100
« MoCA (480)
 http://www.mocatest.org/
« SLUMS
* Clock Drawing (240)
* Mini-Cog (33) - 3 memory words + clock
 Memtrax — online visual memory recognition
 Memory Impairment Screen — 4 words
* General Practitioner Assessment of Cognition (21)
* http://gpcog.com.au/



20 Minute Tests

» Mattis Dementia Rating Scale (DRS)

» Addenbrooke’s Cognitive Assessment (ACE)

» Cognistat (Neurobehavioral Cognitive Status Exam)

» CAMCOG



40 minute tests

» NIH Toolbox

» NIH Examiner

» RBANS

» UCSF MAC Beside Cognitive Screen



What are the Most Commonly Used Brief Cognitive Tests?*

* Mini Mental State Examination
* Clock Drawing Test

* Delayed Word Recall

» Verbal Fluency Test

e Similarities

* Trail Making Test

Effectiveness and ease of administration were most
highly predictive of frequency of use




Dementia Screening Tests''*#

M aJ or Sensitivity Specificity Time
NCD Test (%) (%) (Mins)

DemTect" 83-100 70-92 8
Montreal Cognitive Assessment' 100 87
7-minute Screen™ 90-92 92-96
Mini-Cog™" 75-99 81-93
Mini-Mental State Examination” 71-95 76-100
Memory Impairment Screen'® 80-86 96-97
Short Test of Mental Status™ 95 91
Abbreviated Mental Test” 79-93
6 Item Screener” 86-88
Hopkins Verbal Learning Test” 80-98
6-Item Cognitive Impairment Test” 100

Clock Drawing Test* 81-91



Mild
NCD

SLIDE 3
MCI Screening Tests’'3421.%.2%

Sensitivity Specificity Time
Test (%) (%) (Mins)

Montreal Cognitive 90 87 10
Assessment'

DemTect" 80 92 8

6 Item Screener” 50 97 2

Short Test of Mental 74 (AUC) .74 (AUC) 10
Status®

Mini-Cog’ 55 83

Mini-Mental State 18-71 85-100
Examination'"

Clock Drawing Test® 20-75 76-88



MMSE now Copyrighted
Mini Mental Status Exam
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MMSE

» Most widely used tool to measure cognitive status

» Avallable in more than 50 foreign translations

» Scored on 30-point scale:
25—-30 = Normal aging or borderline cognitive impairment

» Perfect score does not exclude MCI or mild AD
24 or less = High likelihood of cognitive impairment

1Folstein MF, et al. J Psychiatr Res. 1975;12:189-198; 2Shulman Kil, et al. Int
Psychogeriatr. 2006;Feb 8:1-14; 3Morris JC. Clin Geriatr Med. 1994;10:257-276



MMSE & MoCA

» MoCA differs from the MMSE mainly by including tests of
executive function and abstraction, and by putting less weight
on orientation to time and place.

» Ten of the MMSE's 30 points are scored solely on the time-
place orientation test, whereas the MoCA assigns it a maximum
of six points.



MMSE: Precision of measurement

Reduced sensitivity in ceiling and floor; significant loss of information, except in midrange



24 patients with AD

» Age: 72.5 +/-9

» Education: 17 +/- 3

» Tralls: 64.6

» Fluency: 13 d-words;16 animals
» Boston Naming: 13/15

» Visual memory: 5.5/17

» MMSE: 29/30



AD Memory Performance: Rapid Forgetting

Note dramatic drop-off between Trial 4 and 30 sec.



MMSE: Be careful

» 30 years clinical use as screening tool

» Limited diagnostic utility

» Scoring Influenced by age and education
» Insensitive to mild cognitive impairments
» Inadeguate executive fxn measurement

» Copyrighted by Psychological Assessment Resources = 50 for $58
+ax+ S&H

Folstein MF et al. J Psychiatr Res. 1975(Nov);12(3):189-198; Crum RM, Anthony JC,
Bassett SS, Folstein MF. JAMA. 1993(May 12);269(18):2386-2391



MMSE and Education:
What score I1s normal

Age 18- | 25- | 30- [35- |40- |45- |50- [55- |60- |65- |70- | 75- |80-
24 |29 |34 |39 |44 |49 |54 |59 |64 |69 |75 |79 |84

4th 22 |25 |25 |23 |23 |23 |23 |22 |23 22 |21 |20

grade

gth 27 (27 |26 |26 |27 |26 |27 |26 |26 25 |25 |25

grade

High 29 |29 |29 |28 |28 |28 |28 |28 |28 27 |27 |25

School

College 29 |29 |29 |29 |29 |29 |29 |29 |29 28 |28 |27

If 4th grade education, normal cutoff = 22

Crum et al., 1993




Ethnicity and MMSE: Over-diagnosis of Major NCD

» Mexican Americans were 2.2 times more likely than European Americans to
have MMSE scores <24 (Espino, 2001). Due to acculturation effects
(barrio| vs. suburban) and lower education.

» African Americans and Hispanics more likely to be erroneously identified as
demented (Mulgrew, 1999)

» Blacks significantlg lower than Whites after demographic corrections
(Shadlen, et al., 1999);

» Health ABC S.tUdY, n=3075, 42% black, 3MS: blacks scored lower; SES,
|ncon)19, reading level, & education explain 86% of difference (Mehfta, et al.,

» CV Health Study, n=2786, 10% black, 3MS: low education ﬁloy); blacks
had 5x Major NCD risk; being black associated with higher Major NCD
rates after demographic corrections; higher DM, HTN not associated with
higher Major INn blacks; lower baserate 3MS (Shadlen, et al., 2006)

Also Escobar, et al., INMD, 1986



MMSE Research

» Items most sensitive to Alzheimer’s (most errors):
» 3 word delayed recall **
» time orientation
» visual construction (pentagon)
» Serial 7s/IWORLD
» (these 4 outperform the entire test; esp. recall)

» Poor at differentiation types of Major NCDs

» Correlated with subjective memory loss; but SML Is not sensitive to
Major NCD

Small, 2000; Teng, et al., 1987; Wilson, et al. 2000



MMSE vs MOCA: Both 30 points

Memory 5-word recall 3-word recall
Orientation Place and time Place and time
Spatial Clock; cube Pentagons
Language Naming, repetition Naming, repetition
Attention Vigilance; digits forward 3-word registration

Working Memory/EF Digits backwards, Trails, fluency WORLD backward




Mild vs. Moderate-Severe Major NCD Neurobehavioral
Assessment

» Mild
» MoCA
» SLUMS
» Cognistat
» Executive measures

» Moderate to Severe
» MMSE



Loss of Executive Control
Affects Many Functional Domains




Functional Status (IADLs) correlates with Executive Function

» The Freedom House Study, n =547 normal elderly retirees, mean age 77,
over 3 years

» Rate of change in self-reported IADL's best predicted by Executive
Functioning (Trails test and EXxit25) (but not memory scores).

» Conclusion: executive functioning, rather than memory impairment, Is
better predictor of elderly functional status and level of care need

Royall et al., 2004, JAGS



High prevalence of executive impairment in medical inpatients

» Among medical inpatients, the prevalence of impairment of executive function
referred for psychiatric consultation:

» 30% failed the MMSE,

» But 72% failed a measure of executive function

» 63% of pts who failed EF test were considered normal by consulting
psychiatrists

» Impairment of executive function IS common amonq Iinpatients referred for
psychiatric consultation

Schillerstrom et al., 2003; Schillerstrom, 2005



Medication compliance

» Adherence Is defined as taking a prescribed medication at
the appropriate time in the correct amount and manner
(e.g., with food).

» Noncompliance of antinypertensive medication is
associated with increased doctor office visits, increased ER
visits, and Increased hospitalizations with longer stays




Executive Deficit Behaviors in NCD

» Noncompliance with meds, TX, etc. = lack of executive ability

» Apathy (lack of spontaneity)

» Wandering (environmental cuing by “door” to elicit “door opening”
behavior; not attempt to escape)




Medication noncompliance & EF

» Study: Assoclation between EF and medication adherence amonq
community-dwelling older adults: study of 78 yo, on once or twice a day
medication

» Over 8 weeks for only one prescribed medicine

» Executive function and working memory tasks were the only significant
predictors for medication compliance. Memory did not predict.




Medication self management

» Adhering to medicines requires the recruitment of executive function, because
taking medicines consistently involves EF:

» developing and implementing a plan to adhere:

» remembering to adhere, (prospective memory) &

» remembering whether the medicine was taken as desired (source monitoring).

» Source monitoring: “Did | do it today or do | just think | did it because |'ve been
taking the same medication everyday for the past 2 years?’




“Cognitively intact” elders

» Study: “cognitively intact” elderly sample

» 29% had a different understanding of medication administration than the written label.

» Only 22% of their sample demonstrated correct administration knowledge of the instruction “take
one tablet every 6 h.”

» Study: 38% of individuals from a large, urban general medical clinic
were unable to identify all of their medications in spite of being able to
look at the bottle, label, and pills themselves.

» Increased reliance on routine, resistance to change, poor insight into
one’s abilities, and environmental dependency/indifference negatively
contribute to medication compliance




Executive Function Measures

Pillbox Test

Action Fluency Test

Trail Making Test

Problem Solving Questions
Spontaneous Clock Drawing

IFS: INECO Frontal Screening
NAB Judgment

MIST (Memory for Intentions Test)

All on: www.charlesjvellaphd.com



Pillbox Test

» The Pillbox Test consists of a pillbox and five pill bottles.

» The pillbox contains four rows labeled as “Breakfast,” “Lunch,” “Dinner,” and
“‘Bedtime” and seven columns labeled for each day off the week, “Sunday”
through “Saturday.”

» The five pill bottles have standardized administration labels and contain colored
beads resembling the approximate size of common aspirin or antinypertensive
medications as these were the two most commonly prescribed types of
medications

» Executive dysfunction on NP tests was highly correlated with performance on the
Pillbox Test

Zartman AL, et al., Arch Clin Neuropsychol. 2013



Action Fluency Test: “things that people do” = number of verbs in
1 minute

>

I'd like you to tell me as many different things as you can think of that people do. | do not want you to
use the same word with different endings, like eat, eating, and eaten. Also, just give me single words
such as eat, or smell, rather than a sentence or phrase. Can you give me an example of something
that people do?

If the response was unacceptable, participants were asked to provide another example of an action
word (any verb response is acceptable). If the response was acceptable, the examiner stated:

“That’s the idea. Now you have one minute to tell me as many different things as you can think of that
people do.

Answer page has 1-21 lines on it

Generated in 60 S): Total number of perseverations: Total
number of intrusions:




Trail Making Test

TRAIL MAKING

Part B

SAMPLE




TMT-B




TMT-B: Alzheimer’s

AD pts rarely make it past “3-C”



Problem Solving Questions
(Cognistat):

» You are stranded in the Denver Airport with $1 in your pocket. How do
you get home?

» You are walking along a lake. You see a 2 year old child at the end of
the pier. No one else In sight. What do you do?

» If Jane has an ulcer, and 85% of people are helped with this medicine,
10% stay the same, and 5% get worse, Is this medicine likely to help
Jane?



Higher IQ problems: Test abstraction, not memory

» A golden hammer breaks the iron door.
» (Virtue conguers all; money gets results)

» Hot coal burns; Cold coal blackens.
» (Extremes can be detrimental)



NAB Judgment

5co}|ng I Discontinuation

CTHETTA Of rags Adminiser entes task

2. Judgment

cacept (¢.2., “For safery,” “For health” or

_Question ! Response
Why should you blaw
oat candles belore
guing tn bed?

! Why should you nol
Jeave a young child
alone at howe

L Why should you replace
the butteries i a amvoks
detector regulariy”

4. What should you do
1 vou take too much
of & prescription
medication?

Why should you pot
unplug electrical
applisnces while
vour hunds are wet?

6. Why arv certaln
foods marked with
wn explration date?

7. Why & i importamt

their tecth?

. Why is it important to
tell your doctor all the
medications that you
are taking”

Y Why should you
wish your bands
Isefore eating?

1) What does it mean whm
tor says that thery
chanoe of having

serious side effects Tromn o
treatment !

Neuropsychological Assessment Battery® (NAB®), Executive Module, PAR



Executive Tasks

» Clock drawing:
» Poor strategy
» Perseveration

» Motor programming tasks (Premotor strip is frontal)
» Serial hand sequences
» Alternating programs



Serial Hand Sequences




Hayling subtest in IFS: frontal inhibition

» Initiation: "Listen carefully to these sentences and as soon as | am done reading
them, you must tell me, as quickly as possible, what word completes the

sentence.”

» | put my shoes on, and | tie my ... (laces)
» It was raining cats and ... (dogs).

» Inhibition: "This time, | want you to tell me a word that makes no sense
whatsoever in the context of the sentence, and it must not be related to the word

that actually completes the sentence."

"For example: Daniel hit the nail with a ... rain."
» 1. John bought candy at the ..............
» 2. An eye for an eye, atooth fora ...............
» 3. | washed my clothes with water and ..............



Prospective Memory Is the best predictor of ability to function
iIndependently in the real world

» Prospective Memory Is a predictor of:
» everyday functioning,
» medication adherence,
» unemployment,
» declines in instrumental activities of daily living

» Use items from MIST (Memory for Intentions Test)



Memory for Intentions Test (MIST):
2 of 8 questions

1. In 15 minutes, tell me it Is time to take a break.

2. When | show you a red pen, sign your name on your
paper



Score Dali’s Clock




Spontaneous Clock Drawing requires executive functioning

» Complex executive task:
» Initiation
» Abstract conceptualization
» Numerical ability
» Verbal memory
» Seqguencing

« Clox1 detected 28% more Major NCD than MMSE.

Ferrucci, et al., 1996



Clock Drawing in Medically Il Patients

HIV Stroke

HIV
ESRD

37-year-old with HIV

Donald Royall



Clock 1

7-’#{’»4,"-#“ Jm.n wi ,ﬁ-?{l---.gﬁ'l"ﬁ'




Clock 2

. _\““- . - -' iy ’ "
By S L
5 R J“ Mﬂq‘i"

aps
Ll it o




Clock 3




Clock 4




Clock 5




Clock 6

ATIENT PROIGRESS RECORE




Clock 7




Clock 8




Clock 9




Clock 10




Clock 11




Clock 12




Clock 13

/—
4 o~ ~

/0 a&"'ﬁ’v el .

! O clacke
£ C ¢lo¢_/u

VY, |




Clock 14




Clock 15




Clock 16




Executive Dysfunction

» Executive Dysfunction dissociates the Capacity to perform the
elements of a complex task from its orchestration and the Actual
Execution.

» Difference between what you see in hospital and what they can do at
home

» How to do it vs. when and whether to do it



Behavioral Dyscontrol Scale

Name: Score

——— | Motor Control &

Education: _ Handedness Mixed

n u L]
Tap twice with the right band and once with the left in o series, (10 reps adter all ™ I n h I b I t I O n
« No errars. Task leamed quickly and performed rapsdly by, automatically L

3
2 - Generally smooth performanse, ban with 1 or 2 &rvors
1

» Three or 4 perseverative errors. or poor tiing and slow rtinl perfonnance with fewer errors
0 - Poor performagse. £ or more srvors, or unable 1o perform the task despirs recalling instnuctons

Tap rwlee with the lefr hand and ence with the vight kn a sevles, (10 repe afrer allowsng practice

3 - No errory. Task leomed quickly and performed rapadiy, stnoothly, sutomatically, with litle effon L]
2+ Oenerally smmooth performance. but with 1 oe 2 emors
1 - Theee or 4 perseverative envors, or poor tinzing and dow, effectful performancs witl fevwer errors ,

0 - Poor performasxe, 5 or mote emrors, or unable to perfonm the task despite re g Instructyons

L
I 1 say “red.” squeeze my hand, IF1 say “green,” do nothing. (15 repetitons) I X W I t h I H

ases (- [-1.5 sec) md 1o emors
. iecluding exvoes on whick patient

fore than 4 &vors of either ishibation or mination

I 1 tap twice, you tap once, If I tap ouce, you tap twice. (10 sepetitions)

3 « No errors, and ragid respoases 10 stimali “ ,,

2 - Rapnd respouses to stunuh aod no mere than | emror, or slow respomses (- 1-1.5 sec) snd o errom

d - Rapd resp to stunuh sod than | L ¥ I-L.5 |

1« Two or 3 errors, or fewer ermors aml respoase e > 2 seconds ,

0 - Mage than 3 ar

14 7 .
Alternate towching of thunb and fingers. |5 full repetinons afer o ¢ re e n O n O I n
3 = No enory. Tasl ¢ and pertormed rapadly, relatrvely . wth listle effort

L task with ar most a fev s Movements become rel £ h practice
Dufficulty learung task Patient nmkes many e or best performmnes remmmns delsberate
efforttul Improvemnent observed, but performance i never really atomatsc even after p e
Faaluge to leam the sk or 1o muproveznent with practice ualess exsm models task constaly

wral Dyscostrol Seale € Copynghe 19922006, Grgstry, K Kave, & D Bwventonk All nghts reveyoed




BDS 2

Fist - Edge - Palm

3 - No emors. Task leamed quickly and performed rapidly. relatively automatically, with little effort.

2 = Learns task with at most a few errors, Movements become relatively automatic with practice

1 - Difficulty leaming task. Patient makes many emors. or best performance remains deliberate and
effortful. Improvement observed, but performance is never really automatic even after practice,

0 - Failure to leam the task. or no improvement with practice unless exanmuner models task constantly

Head's Test (Correct first murroring error, but count it #s an ervor, Examiner aml subject should
return their hands to their laps and pause 2-3 seconds after copying each hand position to avoid
mimicry.)
O Left fistbeside head O Right index finger points to nght eye O Lefi hand vertical, ngint
hand horizontal, formung a“T" O Right hand with beut fingers under chin T Left hand 0 left ear
3 - No arvors.

= One error

- Two or 3 errors

Mare than 3 emrors

Alphanumeric Sequencing

I a b3 ¢ 4 d 5 e 6 F 7

3 - Completes task with no emrors in 20 seconds or less

-

2 - Completes task with no errors i more than 20 seconds.
1+ One to 3 ervors
0 « More than 3 errors, or complete fatlure to fimsh the tas

Insight rating

3 - Awareness of (in)accuracy of performance, and of its severity and significance, if parformance 15
deficient.

2 - Awareness of ervors, but limated understanding of their seventy or significance,

1 - Partial and'or inconsistent awareness of deficient aspects of performance

0 - Completely lacking 1 ability to pssess performance aceurately and entically




Only 1 Study of Prevalence & Incidence of EF Impairment

» Prevalence of EF impairment: n=1,145 CO community, mean age = 73;
mean educ = 10; Hispanics & NHW,; BDS as measure of ECF

» 33.7% showed mildly impaired EF;

50% of these had normal MMSE; 16.4% showed moderately to severely
impaired ECF.

» Prevalence of EF deficits increased with age: 7% In their 60s, 15.6% in
their 70’s, 31.5% in their 80s, and 44.7% in their 90's being moderately
to severely impaired.

» BDS was a stronger predictor of impaired functional status than MMSE

Grigsby, et al., Neuroepidemiology, 2002



EXIT25: 25 item EF screener

» 1 Number-Letter (1-A, 2-B) 14 Finger Nose Finger
» 2 Word Fluency (A) 15 Go No Gq
» 3 Design Fluency 16 Echopraxia
» 4 Anomalous Sentence Repetition 17 Lur!a Hand Sequence
» 5 Thematic Perception 18 Luria Hand Sequence ||
» 6 Three Word Memory/Distraction %g (E;”ﬁ task_ '
chopraxia
» 7 Interference Task
b 8 Autormatic BarETE 21 Complex Command Task
. _ _ 22 Serial Order Reversal
» 9 Automatic Behavior Il 23 Counting Task
> 10 Gra=pials 24 Utilization Behavior
» 11 Social Habit 25 Imitation Behavior
» 12 Motor Impersistence
> 13 Snout Reflex Measures that are often impaired in F lesions

Donald Royall



Clox1: Executive Clock Drawing Task — 1:45 on the back 1st

CLOX: An Executive Cleck Drawing Task

Copyright Royal, 1825

STEP 1: Tum this form over on a light colored surface so that the orzle below is visitle. Haee the subject draw a
clock on the back  Instruct him or her fo ™ Draw me a clock that says 1:45. 5et the hands and numbers on the
face 50 that a child could read them.” Repeal the Instnicions untll they are dearly understood. Once the subject
begine {o divee, no further aszisteances iz allowed. Ratethiz dock inthe CLOX 1 column.

STEP 2 Raturm to this side and et the subject obsawe you daw a dock in the corola balow. Place 12,8, 2 and @
first, shen fil in tha rest of the numbers. Sat e hands again 00" 145" Make the handsintg arows. Make the hour
hand shortest. Iniite the subject fo copy your clock in the lower right commer. Rate this dock in the CLOX 2 cofumn.

ORGANIZATIDMAL ELEMENTS | PointValue | CLOX1 | CLOX 2
Dioes the dgure resemiie a clock?
Circular face presant?

Cirmensions = 1 inch?

All rumbers nside the penmeter?

Mo seciorng or ic marks?

12. 6. 3. & O plased first?

Spacing intact? [Symmatry en sither sids of 12 and & o'clock?)

Only Asalosc numerals?
Only numbers 1— 12 ameng he numerals present?
Sequence 1 — 12 ntact? (No omissions or intrusians)
Only two hards present? [lgnore secioringfc marks)
Al hands rapresaniod as anmows 7
Hiowr hand betveeen 1 and 2 o'clock?
Kinutz hand sbvioLs'y longe than the hourhand?
None of the Follewing 1) hand point to 4 or 5 o'cleck
2" 145 preseni?
3} Any sther notations (s.g “0:00")7

4 Any arrowes poind irmeard ? |
) Intrusions from “hand” o *face” present? |
@) Any etiers, words, or pciures? |
7) Any ntrusions from circles beiow? |




Clox & EXIT25 correlations

» Executive control function appears to be most responsible for the effect of
cognition on level of care.

» CLOX 1 correlates well with the EXIT25 (r=-0.83).

» CLOX2 correlates well with the Mini Mental State Exam (r= 0.85).

» MacCAT-T (MacArthur Competency Assessment) correlates -.66 with
EXIT25

» Cognitive screening tasks inform decision making capacity evaluations.
THEY DO NOT REPLACE THEM!!!
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Executive function In self-neglecting adult protective
services(APS) referrals

» 49% of APS subjects passed the MMSE of which:
» 55% failed CLOX1
» 83% failed EXIT25
» No client who passed CLOX1 or the EXIT25 failed the MMSE.

» There were no differences in cognitive performance between squalor
dwelling (n=27) and non-squalor dwelling (n=28) self-neglectors.

» Conclusions: Cognitive screens sensitive to executive function
evidence more impairment than screens sensitive to other cognitive
domains. Elders suffering self-neglect have worse cognitive
performance than victims of exploitation. Squalor dwelling status is
mediated by more than cognition.



BDS (EF dysfunction) Predicts:

» Functional autonomy |

» Impulsivity & apathy 1

» ADLs and IADLs |

» Money management |

» Medication management |

» Poor geriatric orthopedic & stroke rehabilitation outcome



General NB Tools

» Slums
» http://medschool.slu.edu/agingsuccessfully/pdfsurveys/slumsexam_05.pdf
» Mini-Cog
» ADS
» Late Life Dementia Risk Index

» Sweet 16 (3-item recall with 8 items of orientation, & a backward digit span. no
EF; PAR copyright infringement; uses MMSE items)

» ADLS
» Cognistat

» http://www.cognistat.com/
» MOCA

» http://www.mocatest.org



SLUMS: St. Louis University Mental Status Test

Name

Ix patsent adert?

(1]
(1]
[ 1]

Hicn Scnoon Encoanos
27.30
1126
1-20

VAMC
SLUMS Examinatio

X - 1 . e Low - | g ) N
Questions abost this gessssment { mall ggingstaly, gy

Age
Level of education

1. What day of the week is it?
2. What is the year?
3. What state are we in
4. Please remember these five objects. | will ask you what they are later.
Apple e Car
5. You have S100 and vou go to the store and buy # dozen apples for S3 and a tricyche for S20.
How much did you spend?
How much do you have left?

Pen House

6. Plense name as many animals as you can in one minute,
@ 04 animals € 59 animals @10-14 animals €15+ animals

7. What were the five objects | asked vou to remember? | point for cach one corroct

8. I am going to give you a series of numbers and | would like you to give them to me backwards.,
For example, if | say 42, you would say 24.
0 =7 (1 I 0 §537

9. This s a cdock face. Please put in the hour markers and the time at

ten minutes to cheven o' clock.

Hour markers okay
Fime carrect
Which of the above figures s largest?

10, Please place an X in the trianghe.

. 1 am going to tell vou a story. Please listen carcfully becnuse afterwards, I'm going to ask yvou
some gquestions about it,

ssful stockbroker, She made & lot of money on the stock market, She then met

ree children. They lived in Chic

I was @ very succ
Jack, o devastatingly handsome man, She married bim and had
She then stopped wi
wend back to work. She and Jack lived happily ever nfter
© What was the female's name? ® What work did she do?
© When did she 2o back to work? 0 What stute did she live in?!

and stayed ot home 1o bring up her childeen, When they were weenagers, she

TOTALSCORE

Department of
Veterans Affairs

SAINT LOuls
UNIVERSITY
SconiNG
Less v Hoce Scmoor Enccanion
25340
2024
119

* MM Nemrocognitive Disorder

5H Tarsg, N Tumosa, JT Chibnall, HM Perry I1, and JE Maorley
(SLUMS) Examinntion for Detec
Mental Stutus Examination (MMSE)

The Saint Louls University Mentul Status
ng Mild Cogniive Impairment snd Dementia s m sansitive than the Mind
A pilot stady. Am J Cenatr Paychiatry 14:900.910, 2006




Steps in the Mini-Cog

» Have patient repeat and remember 3 words:
» banana, sunrise, chair
» (3-Word Registration)
+
» Instruct patient to draw a clock showing the time 11:10
» (Clock Drawing)
+
» Ask patient to repeat the words
» (3-Word Recall)

Borson S, et al. Int J Geriatr Psychiatry. 2000;15:1021-1027,;
Borson S, et al. J Am Geriatr Soc. 2003:51:1451-1454



Mini-Cog: 3 word recall + Clock

» 3 minute test, as sensitive as MMSE, better at mild NCD

» Combines the most sensitive parts of the MMSE and the Clock Drawing test

» If N0 mistakes, the probability of no Major NCD iIs >95%

» Using algorithm, 99% sensitivity, 93% specificity in original study of n =249; 75% &
90% in study with n= 1000, but performed as well as MMSE

Borson, Scanlon, et al., 2000



Mini-Cog vs. MMSE

» Mini-Cog meets or exceeds accuracy of MMSE in screening
for cognitive impairment

» Simpler and faster than MMSE (3-5 minutes versus 5-10
minutes)

» Other benefits of Mini-Cog:
» Relatively unbiased by ethnicity, literacy, education

» Detects AD and non-AD Major NCDs, including MCI

Borson S, et al. J Am Geriatr Soc. 2005:53:871-874.



Mini-Cog vs. Primary Physician recognition of MCl and Major NCD

Medscapes www.medscape.com

Figure. Improving early recognition:
Mini-Cog vs primary physician.

100
+*
T %0
L
LEJ = = ® Mini-Cog
ﬁ 40 - O Physician
m -
u L I I I I 1
CDR Stage 0 0.5 1 p 3
Morm M CI Mild Moed Sev ere
Sample Size 180 o4 83 74 27
= F= 0

U



ADS8 for caregivers: 2 or more = Impaired

Fememmbaer, Tfes. a change” indicates that . M LS,
the=re has been a changes in the last sswveral Mo change Dre ™t o o
years cannrsed by cognitive (Shinkemg and

= ey b probilerms.

Problems wwith judgmes=smt fesm..
problems making decisions,. bad
fimancial decisicns, procblems itk
thinking®

Less mierest in hobbieslscivities

Repeats the same thing=s ower and
ouer [gQuestons, shormes, o
stEberments)

Troubls leameeg howr o wuss 3 bosndl,
appliance, or gadget (e.g.. WICR,

ST DS, TTCIOAS ST, M (T digat |l

Forget=s cormect meomnth or year

Troubl=s handimeg corm ated finamcial
affairs {=_g.. balancamsg
eccHTE fAames, EayEeg Bilks)

Troubds rememibering appointments

Daily problerms with thainkmeg andfor
TSI

TOTAL ADE SCORIE

Sackmprierl froem Gealwin JE =t o, Ties MADE, o berle Ericemresnt imberi ey o cebert dierreermbis, FMewrodogy 205 5SS 0555

For Caregivers; ADS8 score fits with amount of brain amyloid imaging.



I Table 2 The late-liIfe dementlarisk Index |

Characteristic Points
Age 75-79y"

Age 80-100y"

Low 3MS*

Low DSST"

BMI <18.5

=1 APOE <4 allele

MRI white matter disease (grade =3)

MRI enlarged ventricles (grade =4)

BB BE R NNNNR

Internal carotid artery thickness
=2.2mm

[

History of coronary bypass
surgery

Time to put on and button shirt 1
>45s

Lack of alcohol consumption = |
Posslble range Oto1l5S
c Statistic (95% CI) 0.81 (0.79-0.83)

*In comparison to those aged 65 to 74 years.

*Low 3MS: =87 (all white subjects and black subjects with
=12 years education) or =70 (black subjects with <12
years of education). Low DSST: =33 (white subjects with
=12 years education) or =22 (white subjects with <12
years education and all black subjects).
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Cognistat

» Screen & Metric approach (but do all), 20 minutes, Kit required
» Orientation
» Attention
» Language
» Construction (Block Design)
» Memory
» Calculation
» Reasoning, Judgment

« Variety of cognitive domains relative to MMSE
« Few large normative studies; education effects

Kiernan, Mueller, & Langston, 1995



Cognistat 1

COGNISTAT

(THE NEUROBEHAVIORAL COGNITIVE STATUS EXAMINATION)

NAME: OCCUPATION:

AGE: _ DATE OF BIRTH: DATE LAST WORKED

FIANDEDNESS (circle): Left Right
NATIVE LANGUAGE!:
T'OTAL YEARS EDUCATION:

DATE OF INJURY (if any):
EXAM LOCATION:
DATE:

COGNITIVE STATUS PROFILE

[wer T | | |
i FTE T . _‘f.? ,1,=-~|' ...~“

NILID
TODERAT)
SEVERE

Write in

lower scores

IATIONS
ATT Attention Judgment

CALC Calculations Level of
COMP » prehension CONSClousness
CONST ~onstructions MEM Memory
IMP Lnpas «l NAM Naming

Orrtentation
Repetition

Similarities

Ihe validity of this examination deopends on administration in strict accordance with the € ognistat Manua

For patients over the age of 65 the average range extends to the “mild Impaltrment”™ level for Caonstructions,
Memory and nilarit

Not all bra lesions produc opnitive deficits that will be detected by Cognistat. Normal

thoret cannot be taken as evidence that brain pathology does mot exist. Similarly, scores f
in the mild, moderate, or severe ran of impairment do not necessarily reflect brain dysfunct
(see section of the Cognistat Manual entitled “Cautions in Interpretations™)

Copyright 19583 1988, 1995, No portion of thas 1

=5t Booklet may be copied, duplicated, or otherwise
without the prior written con

reproduced
nt of the copyright owner
I'he Northern California
Neurobehavioral oup, Inc,
P.O. Box 460
Fairfax, CA 94978
Telephone: (B00) 922.5840



MB, 39 yo, TBI, Anterograde Amnesia

HanAte - Vr
] DATE OF BIRTH
IANDEDNESS (circle)

OCCUPATION

DATE LAST WORKED
Lert DATE OF INJURY (if any):
JATIVE LANGUAGE EXAM LOCATION
OTAL YEARS EDUCATION

COCGNITIVE STATUS PROFILY

ANBDBREVIATI
Jud

Construoti Memnary

travpatred Naming
The valiclity of this examination depends on administyation n stes widiancw with the (
t Por adoloscers

ard ncdividosls
Manual ¢

ipdated edition from 2

DgTistat

derr than 63, sew normmatis
1)

% 12 and 13 of the Co
Not all brain )

thurwfore

i the il

taee tion of the

ght 1983 1968, |
fucwd wit wut the g

The Norhe
Neurobehavic



Be Careful about diagnosis

» Mental Status tests are evidence for cognitive
dysfunction, not necessarily diagnosis or etiology.

»Need to carefully consider testing context: amount of
sleep, alcohol, medications, effort level of pt, attitude of
pt toward you




Monday, December 31st, 2012

" Welcome to the Montreal Cognitive Assessment

The MoCA®@ is a cognitive screening test designed to assist
Health Professionals for detection of mild cognitive impairment

TEST INSTRUCTIONS

" MoCAONEWS  NORMATIVEDATA  REFERENCES

PERMISSION TO USETHE MoCA®© Receive UPDATES on MoCA©




MoCA: Montreal Cognitive Assessment

Free of charge, 75 lanquages, downloadable

Designed to separate normals from MCI

10 minutes

30 points

Limitations: No studies on ethnicity and education effects
Best substitute for MMSE with higher educated patients

http://www.mocatest.orqg/

vV VvV vvVVvYVYYy

MoCA® may be used, reproduced, and distributed WITHOUT permission.

The test should be made available free of charge to patients. Send a request for
permission at info@mocatest.org stating for what purposes you wish to use the
MoCA.

Zaid Nasreddine, MD: http://www.mocatest.org/


http://www.mocatest.org/
mailto:info@mocatest.org

Different Cognitive Domains
Measured by MoCA

» Executive functions

» Visuoconstructional skills

» Language

» Memory

» Attention and concentration

» Calculations

» Conceptual thinking, abstraction

» Orientation.



English (Original)

English (Additional version 2)
English (Additional version 3)
English (Singapore)

Arabic

Afrikaans

Bengali

Bulgarian

Chinese (Beijing)

Chinese (Cantonese)

Chinese (Changsha)

Chinese (Hong Kong)
Chinese (Singapore)

Chinese (Taiwan)

Croatian

Croatian (Additional version 2)
Czech

Danish

Dutch

/5 Languages

Dutch (Additional version 7.2)
Dutch (Additional version 7.3)
Estonian

Filipino

Finnish

French

French (Additional version 7.2)
French (Additional version 7.3)
German

German (Additional version 2)
German (Additional version 3)
Greek

Hebrew

Hindi

Hungarian

Hungarian (Addtional version 7.2)
Hungarian (Addtional version 7.3)
Italian

Japanese

Malayalam

Kannada

Korean

Korean (K2-Chuncheon)

Latvian

Lithuanian

Malay (Bahasa-Malaysia)

Malay (Singapore)

Marathi

Norwegian

Persian

Polish

Polish (Alternate version)
Portuguese

Portuguese (Additional version 7.2)
Portuguese (Additional version 7.3)
Portuguese (Brazil)

Romanian

Russian

Serbian

Sinhalese

Slovak

Slovenian

Spanish

Spanish (Additional version 7.2)
Spanish (Additional version 7.3)
Swabhili

Swedish

Tamil

Telugu

Thai

Turkish

Ukrainian

Urdu

Uyghur

Vietnamese

Welsh




MoCA

» 2 points should be added to the total MOCA® score for subjects with 4-9 years of education, 1 point for 10-12
years of education.

» MoCA Mini in development: 5 minute version, memory & EF

» Atraining and certification program is currently being developed.

» MoCAO® for Blind: without the visual elements has been validated for the blind (in English & Spanish)

» Atablet version: automatically calculating item, total scores, and the newly devised Memory Index Score. It will
also assess processing speed as each cognitive task will be automatically timed. It can also be uploaded to an
EMR or sent by e-mail.

» Ace study: normative data for the MoCA®© across ages, education levels, in 10 languages and cultures in
progress

» Clinical judgment, based on thorough clinical evaluation, is important in interpreting MoCA test results and
correctly diagnosing patients who present with cognitive complaints.
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© Z.Nasreddine MD www.mocatest.org Normal 226/ 30 | TOTAL

Administered by Add T point# S3yredu




MoCA 1

NAME :

MONTREAL COGNITIVE ASSESSMENT (MOCA) Education : Date of birth:
Version 7.1 Original Version Sex: DATE :

VISUOSPATIAL / EXECUTIVE Draw CLOCK (Ten past eleven) POINTS
(3 points )

[ ] [ ] [ ]

Contour Numbers Hands

Nasreddine ZS, et al., J. Am Geriatr Soc 53:695-699, 2005.



MoCA 2

NAMING

MEMORY Read list of words, subject must FACE VELVET CHURCH DAISY

repeat them. Do 2 trials, even if 1st trial is successful.

: 1st trial
Do a recall after 5 minutes.

ATTENTION Read list of digits (1 digit/ sec.). Subject has to repeat them in the forward order

Subject has to repeat them in the backward order

Read list of letters. The subject must tap with his hand at each letter A. No pointsif 2 2 errors

[ ] FBACMNAAJKLBAFAKDEAAAJAMOFAAB

Serial 7 subtraction starting at 100 [ ] 93 [ ] 86 [ ] 79 [ ] 72 [ 165
4 or 5 correct subtractions: 3 pts, 2 or 3 correct: 2 pts, 1 correct: 1 pt,0 correct: 0 pt




MoCA 3

WY, [C]V7:XCI I Repeat : | only know that John is the one to help today. [ ]
The cat always hid under the couch when dogs were in the room. [ ]

Fluency / Name maximum number of words in one minute that begin with the letter F [ ] (N2 11 words)

LUNRGIR OV Similarity between e.g.banana- orange =fruit [ ] train-bicycle [ ] watch - ruler
DELAYED RECALL Has to recall words |  FACE VELVET | CHURCH| DAISY | RED | Pointsfor
UNCUED
_ WITH NO CUE [ ] [ ] [ ] [ ] [ ] recall only
ST I I S N
Optional ——
| Mitpechokece | | [ | | |

ORIENTATION [ ] Date [ ] Month [ ] Year [ ] Day [ ] Place [ ]City

© Z.Nasreddine MD www.mocatest.org Normal 226 /30| TOTAL /30

Administered by: Add 1 pointif £12yredu




Cued Recall: Not Optional!!

Optional:

Following the delayed free recall trial. prompt the subject with the semantic category cue
provided below for any word not recalled. Make a check mark ( V ) in the allocated space if the
subject remembered the word with the help of a category or multiple-choice cue. Prompt all
non-recalled words in this manner. If the subject does not recall the word after the category cue.
give him/her a multiple choice trial. using the following example instruction, “Which of the
following words do vou think it was, NOSE, FACE, or HAND?"

Use the following category and/or multiple-choice cues for each word. when appropriate:

FACE: category cue: part of the body multiple choice: nose, face. hand
VELVET: category cue: type of fabric multiple choice: denim. cotton. velvet
CHURCH: category cue: type of building multiple choice: church. school. hospital
DAISY: category cue: type of flower multiple choice: rose. daisy. tulip

RED: category cue: a colour multiple choice: red. blue. green

Scoring: No points are allocated for words recalled with a cue. A cue 1s used for clinical
information purposes only and can give the test interpreter additional information about the
type of memory disorder. For memory deficits due to retrieval failures. performance can be
improved with a cue. For memory deficits due to encoding failures. performance does not
improve with a cue.




MoCA-B: Illiterate & low education

Name
Sex Age

MONTREAL COGNITIVE ASSESSMENT (MOCA-B) | ..ccon T —

BASIC Administered by
EXECUTIVE FUNCTION




MoCA-B

IMMEDIATE RECALL

Perform 2trialsevenif 1st trial

1st trial is successful

2nd trial

FLUENCY Name maximum numbers of FRUITS in 1 minute N items

2 points if N=13 or more
1 point if N=8-12
0 point if N= 7 orless

ORIENTATION [ ]1time(% 2 hr) [ ]day [ ] month [ Jyear [ ] place [ ]city

CALCULATION Provide 3 ways topayusingldollarcoins, 5dollarand 10dollar bills foran object that costs exactly
“13 Dollars” (3 points if 3 ways, 2 pointsif 2 ways, 1 point if 1 way, 0 point if nocorrect way)

] 2 [ ] 3 e,

ABSTRACTION To whatcategorythese objects belongto? (e.g. orange-banana=fruit)
[ 1 train- boat [ ] north - south [ ] drum - flute




MoCA-B

DELAYED RECALL Recall with

No cue

Pointsareawarded for Recall with
recall with No cue category cue

Recall with
multiple choice cue

VISUOPERCEPTION scissors banana candle

(1point for each item)

|dentifydrawings. No more than 60 watch leaf spoon

seconds. See complementarys heet.
NAMING |dentifyanimals. See complementarysheet. [ ] zebra [ ] peacock |

Name the numbers incircles.
See complementarysheet.

ATTENTION 15839203940216874675

Name the numbers incircles & squares: 3 8513029204978615 764
See complementary sheet. 155839203940216874675

3 points if N=9-10
2 points if N=6-8
1 point if N=4-5
0 point if N=0-3

] tiger [ ] butterfly

ERROR N
No pointif2 errorsor more

ERROR___ N
2 points if 2 errorsor less

1 point if 3 errors END TIME
0 point if 4 errors ormore

Adapted by : Parunyou Julayanont MD TOTAL SCORE ( / 30)

Copyright :Z. Nasreddine MD Final Version June 04, 2014

Add 1 point if education < 4 year AND add 1 point if illiterate
TOTAL TIME min sec




MoCA-B: Cued Memory

category cue: type of flower multiple choice: rose, daisy, tulip
category cue: type of furniture multiple choice: table, chair, bed

category cue: body part multiple choice: foot, hand, knee
category cue: colour multiple choice: blue, brown, red
category cue: Kitchen instrument multiple choice: fork, knife, spoon







MoCA-B:




MoCA-B: Attention
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MoCA and MMSE: Sensitivity & Specificity

MOCA AND MMSE

Cut

off

< 26

< 26

Normal
Controls (90)

Mild Cognitive
Impairment

(94)

Alzheimer
disease

(93)

90

100

18

78




Norms

Normal Mild Cognitive Alzheimer’s
Controls Impairment Disease
(NC) (MCI) (AD)

Number of
subjects

MoCA average
score

MoCA standard
deviation

MoCA score
) 20600 = 1.4
range

Suggested =
cut-off score <26 =\

*Nasreddine et al. 1] Am Geriatr Soc




"MoCA ltems Average scores

NC AD
AVG  SD AVG  SD

MCI

AVG
---- 045
Coss [ oss [ 050 [ oz
096
Taming | 288 | 0% | 264 | 055 [ 215 | a8
103
Digispan [ 182 [ 0 | 185 [ 043 [ 145 | 0e
Lot oo L ote | ass Loz | oer | ot
m
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mm 032
Abstractin | 183 | 043 | 143 | 068 | 099 | 080 |
Oreration | 599 | 011 | 557 | 084 | 357 | 173

Total * DTS T U s g NP nreT

SD=Standard Deviation. AVG=Average
*Total Is adjusted for education




MMSE vs MoCA




MMSE and MOCA

= Using a cutoff score of 26:

« MMSE: sensitivity of 18% to detect MCI
« MoCA: sensitivity of 90% to detect MCI

= For the mild AD patients, the sensitivity was 78% and
100% respectively.

= Specificity excellent for both screening tests (100% and
87% respectively).



How well do they work

Relationship with functional severity as CDR
measured by the Clinical Dementia Rating rom————P—
Scale (CDR)

0 none

very mild

mild
moderate

severe

Both good for differential of Moderate- Severe dementia



Distribution of MoCA scores

Note overlap

from 25-15 Lesson about

cutoff scores
IN Isolation

Score of 25 means what?



MOCA score distribution: n =818
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Reliability?




MMSE vs MoCA

» MMSE and MoCA correlate .83

Correlations
with other
tests

CDR sum of
boxes

FAQ

Trails

Complex
Figure copy

Delayed
recall

Group data does well, but with n=17?
Discrimination poorer, more disagreements




Predicting CDR

» Predicting normal (cdr=0) from MCI (cdr=.5)

» In discriminant function and regression analyses, MoCA contributes
more than MMSE.

» MoCA adds 4.6% of the variance over MMSE
» MMSE adds 0.7% more variance over MoCA

» Predicting MCI (cdr=.5) from demented (cdr=1) yields a similar pattern



MMSE Scores by diagnosis

“World”

Clear differential between normal & AD



MMSE by diagnosis: AD vs bvFTD vs svPPA

n
Age

Gender (% female)
MMSE

MMSE scores identical; no discrimination between AD & FTD



MoCA: Memory

10.0 —

1 Norm’al
a2 MCl

s AD
mbvFTD
u svPPA



MoCA: Executive

~ mNom
= MCI

= AD
‘ bvF1
m svPF




MoCA by diagnosis: Spatial & Language

5.0 —

45 -

40 -

30 - ~ ®Norma

o5 | ,, s MCI
m AD

20 — bvFTD

15 1 - msvPPA

1.0 —

05 —

00 —

Spatial Language



2nd
Third
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05 06 07
1 - Specificity
IROC curves showing MoCA superiority to MMSE in distinguishing Normal

ontrols from MCI.
The areas under ROC curves were compared with the method of Delong,Delong and Clarke-Pearson

1983) for correlated curves. The difference was statistically significant x2(1,N=182)=11.66, p<0.001.»

MoCA has better mild NCD determination



MMSE vs MoCA of mild NCD in ADNI

» MoCA was better than the MMSE at teasing out subtle differences in cognitive
performance among mildly impaired individuals

» N= 555: patients with varying degrees of cognitive impairment participating in
ADNI, ranging from mild to full-blown dementia, those with MMSE scores near the
upper end of its 30-point range showed a much broader spread of MoCA scores,
suggesting that the latter may be more useful for detecting changes over
relatively short periods of time

» In 422 patients classified as mildly impaired, MMSE scores started at 21, whereas
MoCA scores ranged from 13 to 30; A similar spread of MoCA scores, ranging
from 17 to 30, was seen in 283 individuals identified as healthy controls in ADNI

» These data suggest that the MoCA, using a cutoff of 217, may be more useful
than the MMSE to detect a range of mild cognitive impairment cases

» MoCA can help classifying patients in the borderline area between mild
Impairment and dementia. Another use for which the MoCA may be better suited
than the MMSE is in detecting the earliest stages of impairment.



MMSE vs MoCA in ADNI

MMSE MoCA

AD dementia 21 (SD 4.4) 16 (SD 5)

Mild cognitive impairment 28 (SD 1.9) 24 (SD 3)

Healthy controls 29 (SD 1.2) 26 ((SD2.7)

The MoCA is less useful than the MMSE in patients with overt dementia.
Ten of the 122 dementia patients had MoCA scores above cutoff of 17, but MMSE scores less than 22. MMSE
scores below 22 would generally be interpreted as at least moderate impairment.



MMSE & MoCA overall: Use the MoCA

MMSE MoCA

Copyright A

Sensitivity to mild decline W

Strength Executive Functioning

Breadth VW

Empirical foundation




Severity Level

» The following ranges may be used to grade severity:
» 27-30 = normal
» 18-26 = mild cognitive impairment,
» 10-17= moderate cognitive impairment
» less than 10= severe cognitive impairment.
» However, research for these severity ranges has not been established yet.

» The cut-off score of 18 is usually considered to separate MCI from AD but
there is overlap in the scores since, by definition, AD is determined by the
presence of cognitive impairment in addition to loss of autonomy.

» The average MoCA score for MCI is 22 (range 19-15) and the average
MoCA score for Mild AD (11-21).



Strategy for use of MoCA

Cognitive complaints . .. .
o . Cognitive complaints
with impaired ADL with intact ADL

v !

¢ ! ¢ ' !

Abnormal < 25 Normal =25 Abnormal < 25 Normal =25

v v v v

DEMENTIA MCI COGNITIVELY
sensitivity 78% sensitivity 90%. INTACT

ty
PPV 89%) (specificity 87%,

NPV 91%)
v v :

Abnormal = 25 Normal =25

v v

DEMENTIA DEMENTIA unlikely Figure 2: Practical approach to evaluate patients who
(sensitivity 100%, (specificity 87%. NPV 100%) present with cognitive complaints, adapted from
PPV 89%) reevaluate functional status and Nasreddine et al. (2005) (1). ADL= Activities of Daily
other causes of cognitive complaints Living. NPV= Negative Predictive Value. PPV=Positive

Predictive Value. MCI=Mild Cognitive Impairment




Add NAB Judgment Scale If fail Executive items on MoCA

2. Judgment

Scoring Fsccr;unumlon

See culens o page Admirmier ants: Gl

et ol S i e 1. Why should you blow

Administration Instructions
Sav, | mes golng to ask you & few questions. [ want you to aowwer each qoestion s fully as possible, Cuestions may he repea

If T y beief or inchsdes coly a geneml coocept fez. “Foe salety, Foe hoalth,” s O ut Can d IeS
- ¢ on, (qeery by sming, Tell wee mire.

. e — before going to bed?

going to bed?

Why shoakd sou ot
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medications
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- treatment?

hefore eating?

What does it tas when
your doctes suys that there
s 2 25% chance of having
serious side effects from 2
treatiwnt”




Poor MoCA Abstraction (TMT, Clock, Similarities)

» Consider executive processing deficit.

» Verbal abstraction can be normal, while nonverbal is impaired
(WCST). Latter iIs more important.



MoCA Patterns

» Attention and Language most commonly normal

» If language impaired, aphasic?

» If attention impaired, delirium?

» Poor executive processing and memory are the most
serious deficits.



MoCA Patterns 2

» Beside MoCA score, are there functional deficits in ability to care
for themselves? Check with collaterals.

» bill paying, memory deficits, medication noncompliance, etc.

» latter less common in MCI, more common in Major NCD of
Alzheimer’s type.



MAC bedside

* 45 minutes

* Evolved to improve differential diagnosis

* Episodic memory (verbal & visual), with capacity to measure
decay over time
* Predicts CDR better than MoCA or MMSE

« Semantic, phonological, and syntactic elements of language

* Broad array of executive & spatial abilities

« Behavior and emotion processing

* 96% of AD, 86% of bvFTD, & 81% of svPPA correctly
classified (Kramer et al., 2003)



Choosing sensitive cognitive domains

» NACC database: 8678 normals vs 8646 MCI (CDR = .5)

» Goal: determine which measures of memory, language, executive
function, and speed/working memory best separated those two
groups?

Measure Variance explained
Memory 26%
Processing speed/Executive function 3%

Fluency 1%

Set-shifting, working memory, naming <1%



UCSF- Tablet-based Cognitive Assessment Tool
JgaTabCAT

» TabCAT: Tablet-based Cognitive Assessment Tool - administered on an iPad
or other tablet.

» TabCAT is pure HTMLS5, so it can, in theory, run in any modern browser.
TabCAT is designed with HIPAA compliance in mind. By default, it does not
store any PHI at all, though it can be configured to store limited dataset PHI
(e.g. dates) or full PHI (which can be stripped)

» UCSF-Quest Screen to be programmed in TabCAT
» A programming framework developed for tablet-based cognitive tests
» Cross platform
» Automated and secure scoring, upload, and interpretation
» Open source, freely available to other researchers and clinicians



http://www.hhs.gov/ocr/privacy/
http://www.hhs.gov/ocr/privacy/hipaa/understanding/coveredentities/De-identification/guidance.html#protected

TabCAT: Memory example

Memory Test - Example

You will see pictures of people. Please
remember each person's favorite food and
favorite animal.

For example, remember his favorite food is:

apple




Cautions in all NB testing

» Level of effort

» Context: Hospital, Clinic, ER

» Presence of Psychiatric Disorder

» Amount of Sleep, medications

» Did they come in voluntarily or were they brought in with AMS
» Executive | more important than Memory |

» Have hearing aide and glasses



Decision Making
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Does this individual have the capacity to make decisions?




What is “Decision Making Capacity”?

California Health Care Decisions Law:

“...a person’s ability to understand the nature and consequences of a
decision and to make and communicate a decision, and includes in
the case of proposed health care, the ability to understand its
significant benefits, risks and alternatives.”

California Health Care Decisions Law
AB 1278, 2002 revisions



Capacity vs Competency

» Competence: alegal term, in part, based upon capacity, and is determined by
someone in a court of law.

» It is the ability to make decisions by yourself.

» The revocation of this ability can deprive an individual of rights and autonomy
(self determination). Either present or absent

» Capacity: clinical status determined by a health care professional.
» Itis a clinical term regarding the integrity of mental functions.
» Probate Code 810: Assumed to have capacity
» Present in more or less ability & can vary over time

» Tanqible evidence is key - this can be clinical observations, a mental status
exam, and/or formal test results.

» Documentation of the reasoning behind the compromised capacity is critical.




Capacity = Competency

Clinical judgment » Legal concept

Can be assessed by » Can only be adjudicated
physician or by a court

psychologist

Usually question-
specific, time-specific,
short-term

» Usually more global,
long-term

» Judge designates a

Surrogate decision- decision-maker

makers, if necessary



Capacity Is the Presumption

» A person Is assumed to have capacity unless proven otherwise. In
all states, the law starts with the presumption of capacity.

» Generally, a competent adult patient has the right to refuse
treatment. Even If it means that he/she may die.

» The burden of proof is on the party bringing the petition to
establish sufficient diminished capacity to justify the appointment
of a guardian or conservator.




Capacity

» A person has capacity in a variety of areas:
» Estate (testamentary (will), contractual (trust) — low threshold
» Person
» Marry — low threshold

» Need evidence of a deficit; a diagnosis of a disorder is insufficient to
prove lack of capacity

» Need description of deficit and how it connects to incapacity to make
decisions

» Deficit must impair one or more of 4 basic abilities: understanding,
appreciation, ability to reason, ability to communicate



Decision Making Capacity: 4 criteria

» 1. Ability to understand information relevant to decision

» 2. Appreciation: Ability to understand how information
applies to their situation (vs. overvalued ideas, delusions)

» 3. Ability to reason: Ablility to weigh information in a
rationally defensible way.

Applebaum & Grosso, 1998



Decision Making Capacity 2

» 4. Ability to communicate decision

» People are allowed to make decisions that are contrary to their
physician's best advice, as long as all 4 of these criteria are met.

» Informed Consent requires Decision Making Capacity; without
DMC, there is no capacity for informed consent

Applebaum & Grosso, 1998



1. Understanding Relevant Information

» Patients must be fully informed of options before capacity can be determined

» The doctor should provide information that a “reasonable person” would want to
know in order to decide whether to accept or refuse the proposed treatment.

» Pts must understand what they are being asked and that they are being asked



Understanding the relevant information

» Demonstrate a factual understanding of the medical iIssues at hand,
Including the risks and benefits of the treatment and any reasonable
alternatives.

» “Tell me in your own words what your understanding is of
» the nature of your condition,
» the recommended treatments,
» the benefits and risk of those treatments?
» How likely are the benefits and risks to occur?”



Understanding the relevant information

» Limits: memory impairment, as well as impaired conceptualization,
and comprehension, low intelligence, attentional problems

» It IS acceptable for physicians to exercise therapeutic privilege and
withhold certain information at their discretion if they deem that the
Information would pose a serious psychological threat by cognitively
overwhelming the patient or causing panic.




2. Appreciating Situation & Conseguences

» Show comprehension of the situation as it
applies to them and the consequences of
their decisions. This implies that the patient I undel‘scand

has psychological insight into his illness and i JUSt dont care!
need for treatment.

» Does patient understand what the
Information means for them?

» Limits:

» Denial or lack of understanding on basis
of cognitive/affective impairment

» Delusion

S?upcd Fcctory

TODD GOLDMAN



Does the patient appreciate the situation and its consequences

» What do you really believe is wrong with your health?

» Do you believe that you need some kind of treatment?

» What is the treatment likely to do for you?

» What do you believe will happen if you are not treated?

» Why do you think your doctor recommended this treatment?
» Do you believe the doctor is trying to harm you?

» Test: “Do the risks your doctor told you apply to you?”

» Note: If a patient fails to acknowledge his illness he cannot make a valid
decision about treatment.

» i.e. Dr. Weber gets a free house; Depressive Psychosis patient



3. Manipulating Information Rationally

» Display a rational manipulation of the information
presented with a coherent and logical thought process
In analyzing the various courses of action

» Their process of thinking (process by which the
decision is reached), not decision itself, is important

» Requires executive abilities, such as attention, mental
flexibility, and the ability to recall information after a

delay.

» Limits: psychotic thought disorder, dementia, delirium




4., Communicating Choices

» Communicate a clear choice without
vaclillating significantly.

» Can they tell you their decision

» Maintain and communicate a choice
long enough to be implemented




Can the patient communicate a choice

» “Have you decided whether to go along with your doctor’s suggestions for treatment?

» Can you tell me what you decided?

» Test: repeat question after several minutes or hours

» Requires auditory comprehension and confrontation naming

» Potential limiting factors:

» Language impairment (aphasia, monolingual)
» Impaired consciousness

» Thought disorder

» Memory impairment

» Severe ambivalence

» Stability of choice: Frequent flip-flopping may indicate lack of capacity due to memory deficit




DOCUMENTATION OF THE ASSESSMENT-
“U-ARE.....”

» U= understanding. The patient is able to express in their own words the
Information regarding the risks and benefits of the situation.

» A=appreciation. The patient accepts that the facts presented apply to them, and
they know the benefits of the treatment.

» R=reasoning. The patient can compare options, infer how a choice will impact
them, and can offer logical consistency

» E=expressing a choice. The patient can communicate a consistent decision about
treatment.




Assessment of Capacity

» Rule out a delirium
» Evaluate cognition: NB testing

» Need to get relevant information at hand (need to know their finances
If judging capacity for financial ability)

» Interview the patient: focus on issues relevant to capacity question
» Interview medical staff and collaterals

» Provide a diagnosis and clarify the cognitive deficits

» Reassess If necessary



Who makes decisions for incompetent patients?

» Guardian (if one exists).
» Direction in an Advance Health Directive.

» Health care agent (an individual identified in a Health Care Power of
Attorney).

» Health care representative (such as a close family member, as
determined by the statute).

» Provider, If evidence of incapacity



Not all or nothing

» A patient may be legally "competent’, I.e. not determined to be
iIncompetent, but still have impaired decision making capacity due
to illness or other acute event, i.e. being drunk

» Patients may be legally incompetent in some areas, e.g. finances,
but still retain medical decision making capacity




Got Capacity? Capacity for what?
Not a Yes or No Question!

Decision making capacity is specific to a specific task
- a patient may be able to make some decisions but not others (buy
groceries, but not buy a house)

Diagnosis does not equal incapacity
- a patient may be demented or mentally ill, and retain some capacity

Capacity is not necessarily a stable, permanent state
- a patient’s ability to make decisions may vary with acuity, and may be
regained even when previously inadequate




Many Types of Capacities

» **Ablility to leave hospital AMA

» **Medical decision making/consent capacity
» **Capacity to live independently

» **Consent to treatment (informed consent)
» Refusal of Medications

» Financial capacity

» Testamentary capacity (to make a will)

» Contractual Capacity: durable power of attorney or a
health care directive

» Sexual consent capacity (MR; Major NCD)
» Capacity to drive

** = common referral ? at Kaiser



When should you assess DMC?

AVWAWES
» B) Never

» C) Whenever the patient disagrees with
you



It's really “A”

We usually assess DMC spontaneously and automatically on
every encounter; in most cases the result is clear

Certain circumstances should trigger a more deliberate and
formal evaluation:

1) An abrupt change in mental status, which may be caused
by an acute medical or psychiatric process.




When to assess DMC formally...

2) When patients refuse recommended treatment, especially if they
are unable or unwilling to explain why, or if the reason seems
irrational or due to misinformation or misunderstanding

3) When a patient gives overly hasty consent, and it seems apparent
that he has not given thoughtful consideration to the risks and
benefits

4) When their physician asks for a consult




Groups at high risk for decisional incapacity

« Diagnoses or treatment that compromises cognition (delirium, sedation, etc.)

« Mild-moderate Alzheimer’s; universal with severe Major NCD.

« Schizophrenia > depression.

« Symptomatic bipolar disorder.

« Patients in ICU and Extended Care Facilities.

 Incapacity correlates with measures of NP impairment.

« Decision making impairment correlates with increasing age and fewer years of
education

« Low IQ

« Hospice patients

(Walaszek, 2009).



Prevalence

«  25% of psychiatric consultations in hospitals involve patients’
capacity to make treatment-related decisions.

« Study: 48% of patients lacked capacity to consent to medical
treatment although only 25% were identified as such.

Appelbaum, PS. Assessment of patients’ competence to consent to treatment.
N Engl J Med 2007,357:1834-40



Risk Assessment

» Capacity evaluations Iin the hospital are at heart a risk
assessment.

 Similar to 5150 decision regarding grave disability.

D0 not hesitate to use your clinical decision making
capacity




How dangerous Is the decisional consequence

» The most stringent standard of capacity is reserved for those
decisions that are very dangerous and fly in the face of both
professional and public rationality.

» When diagnostic uncertainty is minimal, the available treatment is
effective and death is likely to result from treatment refusal (and
treatment is refused) then competency In this context requires a
capacity to appreciate the nature and the consequences of the
decision being made.




Sliding Scale

» Many medical practitioners rely on a sliding scale approach to setting

thresholds for accepting a patient’s treatment decisions.

» For consent to a low-risk, high-benefit intervention, a relatively lower
standard of capacity Is used.

» Can consent to low-risk, high-benefit treatment, such as an
antidepressant, as long they can communicate a choice.




When patient refuses

» Capacity is typically only called into guestion when a patient refuses
the proposed treatment.

» Patients who oppose treatment are routinely held to higher
standards of capacity because they run the risk of physical harm,
which goes against the right to treatment and the ethical principle of
beneficence.




Who can evaluate for capacity

What California law says:

...explicitly designates the physician with “primary responsibility for the
patient’s health care” as the person to determine capacity

What the research says:

Comparing the judgments of psychiatrists to other physicians shows “they are no
better at assessing capacity in practice.”

In real practice: Physicians and psychiatrists often totally dependent on
psycholoqgists/and neuropsycholoqgists to determine capacity.




Specific Decisions

» Capacity to consent to the specific treatment at a particular time in the course of
his iliness.

» Patients with severe and chronic Major NCD, those with an MMSE score of less
than 16, have a high likelihood of being unable to consent to treatment.

» One study of 98 patients with Alzheimer-type Major NCD found that only 11% of
the patients with MMSE scores of less than 16 retained decision-making capacity.

» Those with mild cognitive impairment are also more likely to have impaired
decision-making capacity.




Capacity Is not static

» Decision-making capacity must be evaluated for each medical
decision, because it is neither static nor broad-based.

» A patient may lack the capacity at one time and later have that
capacity restored.

» Some common factors that can temporarily and reversibly cause a
person to lack medical decision-making capacity include: delirium,
depression, psychosis, NCD, polypharmacy, nhonadherence to
medication, or an acute medical iliness or infection.




Incapacity may not be permanent

» Capacity Is task specific, not global.

» Capacity can fluctuate.

» Capacity Is situational. (Is there outside support?)

» Capacity is contextual. (Undue influence?)

» Capacity status can fluctuate over time and a capacity that was
Initially lost (e.g., as a result of a head injury, transient acute
psychosis, delirium, severe depression that later remits with
treatment) can be recovered.

» If not permanent, need to reassess later.




Factors to remember

» Focus on decisional abilities, not cooperativeness or friendliness.

» Pay attention to changes over time; history is important.

» Beware of ageist stereotypes.

» Consider whether mitigating factors could explain the behavior
(delirlum, medications, no hearing aides, etc.)




Factors to Remember 2

» Remember eccentric or risky choices In and of themselves are not
grounds for incapacity.

» Sickness, eccentricity, and old age do not, of themselves, amount to
Incapacity.

» People have the right to make foolish or eccentric decisions and to
govern their own affairs, unless they lack decision-making capacity
and cannot understand the consequences of their decisions.




Don’t be afraid to make clinical judgment about patient's DMC

» Capacity evaluations help physicians, nursing treatment,
and placement decisions

» Except for Major NCD placements, most capacity cases
never reach the courts

»If they do, the court's legal "determination of competency”
usually agrees with the provider's overall "assessment of
capacity.’




Elements of a Capacity Assessment

» Who requested the evaluation?
» Why was the evaluation requested?

» What specific capacity has been called into question?

» What medical or cognitive condition Is the lack of capacity related to?
(e.g.: delirious state, mental iliness, cognitive decline).




Influencing factors to consider

» Medical conditions/history:

Clinical examples:

Stroke victims:
- L CVA affects ablility to communicate,
- R CVA affects Insight.

» Current Medications

» What is the prognosis of the medical condition?
* Clinical example: TBI, stroke, Major NCD




Influencing factors to consider

History of cooperation with treatment-if not cooperative, why not?
(e.qg.: Inability, anosognosia, resistance, defiance?)

|s there support network?

Home evaluation? (e.g.: stairs, hand rails, trip hazards, cleanliness)




Many Potential Sources of Incapacity

» Comatose

» Intoxication

» Agitation

» Delirium

» Major NCD

» Medications

» Hallucinations, Delusions

» Absence of Hearing aides, Glasses

» Stress, grief, severe depression, recent events
» Reversible medical factors

» Normal fluctuations in mental ability and fatigue
» Education

» Socio-economic background; Cultural and ethnic traditions



Consent & HIPAA

» If evaluation is for crucial medical decision, you do not need consent
to evaluate If you suspect they lack capacity.

» An effort should be made to obtain informed consent or assent to the
evaluation.

» A warning of the potential risks of participating in the evaluation
should be provided, namely, that information will not remain
confidential.




Don’t get rejected by the Court

» The more serious the consequences of clinically
deciding someone has lack of capacity, the more you
need to use quantitative measures to backup your
clinical decision.

» Connect the cognitive deficit to lack of capacity
» Good Documentation




Clinical Judgment

» A clinical judgment about capacity of an older adult is exactly
that—a professional clinical decision.

» There Is no equation, cookbook, or test battery for the assessment
of capacity.




Aid to Capacity Evaluation (ACE)

» Developed by U. of Toronto Joint Centre for Bioethics
» Takes ~ 10-15 minutes to administer (maybe...)

» Is in the public domain and on the web:
» http://www.utoronto.ca/jcb
» Has a form for administering, and instructions for scoring

» Uses increasingly specific, then leading questions to establish
patient’s level of knowledge and understanding



What can they do at home:
ADLS & IADLS

ADLS IADLS

Grocery shopping &
meal preparation

Bathing Driving

Toileting Housework
Managing money

Walking | Managing medication

Transferring between Using telephone & mail
bed/chair

Can they do to command vs. do by
themselves when needed




Measure Functional Ability

» If possible, use a measure of ADLs or IADLS

» Use all sources of data regarding functioning:
» Functional observations,
» Collateral interviews,
» Multidisciplinary team input



Incapacity and Guardianship Need

» Four incapacity requirements under state guardianship law:

» 1 - Presence of disabling condition.

» 2 - Functional behavior: inability to meet essential needs.

» 3 - Cognitive dysfunction.

» 4 - Finding that guardianship Is necessary and is “least restrictive
alternative.”




Capacity Declarations: Request for conservatorship

» CAP DEC’s (aka Capacity Declaration Forms) are legal documents
that are completed once an individual has been determined to lack
capacity and a conservatorship process Is in process.

» The CAP DEC'’s are to be completed by a licensed physician or
licensed psychologist with at least 2 years of experience
diagnosing Major NCD.




Self Neglect: Incapacity to live independently

» Is an individual a significant danger to her or himself due to
» [imited functional abilities, or
»cognitive or psychiatric disturbances

»And cannot accept or appropriately use assistance that
would allow him or her to live independently.




Reporting duty

» Areport to APS is required by state law if you
conclude there Is self neglect in a patient If it
has not already been done by medical social
workers



Context of Decision Making Capacity 1

» Possible dissociation of Verbal ability and the rest of cognitive
functioning

» Information from collateral sources: status of home (mold, leaking
roof), refrigerator, food, bathroom

» Level of cleanness of apartment, mold, garbage

» Method for remembering medications

» Presence of paranoia or hallucinations



Context of Decision Making Capacity 2

» Evidence of burning pots, not paying bills

» Presence, or lack thereof, of supervision by family members (who
does finances)

» APS involvement
» Executive function level
» Anosognosia (denial of deficits): including toward testing deficits

» Major NCD on NB Testing: Cognitive |, not etiology



Case Examples



Case 1




Case 1

» /4y 0 woman

» 5 years of cognitive decline
» Family says memory and word finding decline
» Neuro exam: WNL
» MMSE: 5

» Diagnosis ?
» Semantic variant PPA (R>L)




DV: 58 yo, security guard

MONTREAL COGNITIVE ASSESSMENT (MOCA)

NAME :
Education :
Sex :

Date of birth :

VISUOSPATIAL / EXECUTIVE FOINTS

MEMORY

ATTENTION

DELAYED RECALL

Optional

ORIENTATION

O ZNasrecdine MD  Vars

Admirdetared bry:

(/]

Contour Numbers

Read Mst of words, subject
must repoit them Do 2 trials

2nd trial

Read 1t of digits (1 d5git/ sec).  Subject has to repeat them in the forward arder  [[7]

Lubject has 1o repeat them in the backward order

£ et tap with his hand 2t each letter A Nopoints if & 2o > )
X o [ ] FBACMNAAIKLBAFAKDEAAAIAMOFAAR
S B LA e Mk Sad el duds bt el ate

[t [ J48 [ I8 [47: [ 465
& or s cormect subtractions: 3 ots, 2 ar § conrect: 3 pis, T cormect € g, o carmect O pt

fiepeat s | enly know that john is the one to help teday, [o]—
The al hid under the couch when dogs were in the roont, [ o

Polnts tor
£ UNCUe
WITH NG CUE | vetallunly

Has to recall words

=4z 130

Add 1 point 512 yr edu

Memory 5/5
Score: 26/30

DX: WNL



52 yo, Alcoholic woman, dressed and ready to leave hospital and
return to work

* Normal Cognition
 Amnesia,
*No memory encoding

sImportance of doing
NB Testing

» Classic profile:
Korsakoff Syndrome




RG: 68 yo, homeless alcoholic

NAME
Ecucation

MONTREAL COG?JITIVE ASSESSMENT (MOCA)

VELVET J CHURCH | pam)

]
AlKlBAFAKDEJ\AAJAMCh\AB

Tl [1n ,
300000 ) comrect 2 gle, 1 sovvert

www.mocatest.org , .

HXx: hosp. s/p seizure,
RH-TBI (concave skull)

Score: 17/30*

Executive |
Language, Attention 1
Spontaneous Memory |: 0**
Normal Recognition: all 51™*

Conclusion:
Cognitive Disorder due to
alcoholism



ELM: 72 yo, college educ., APS involved

T TREE—t—— P?5 Cewscrve ELn
Ee—eeTEEITIT

NAME : S
MONTREAL COGNITIVE ASSESSMENT (MOCA) Educous:n Date o'o:";';

VISUOSPATIAL / EXECUTIVE Draw CLOCK (Ten past eleven)
Ly poinis )

Score: 14/30

I

Hands

Executive: 1/5

v
“4UR

Read Nt of words, subject
st repest them, Do 2 vials em—— No .
AN afier § minutes

ATTENTION Read 1t of dights [y Hight/ sec).  Subject has to repeat them intheforwardorder | ] 218 5 4

Subject has to repeat them in the backward ordar l ) 7 42
lcul—lﬂ—n'—cﬂm ™he subject munt up wm' n--u‘--—_
[ ] FEACMNAAIKLBAFAKDEAAAIAMOFAAS
Serial 7 rubtraction starting &t 100 [ ] 86

S E T e Conclusion:

LANGUAGE Repeat s | only know that John s the one to help today. | ]
The cat always hid under the (owh when dogt were In the room. [ ]

-
Fruency / Name maximum mumber of words in one mitmute that begin with the lerter ¥ 5 [ } — [N 2 » words) M iaj O r N ‘ D

Has to cocall words T Potets tor

uncuo
WITH NO CUE el wmly

ORIENTATION [.-1Date

€ LNasreddine ND  Versan November T
www.mocotest.org

Ade 1 pont Il 8 1D yr edu



TK: 38 yo AAwoman, “Pray to God”

- N : —r !
MONTREAL COGNITIVE ASSESSMENT (MOCA) Educotion | Date ot birth : ~ g \'\-“'-""'
o —

DATE
e

y repeat there in the foreardender [ X] 218 5 4
el them in e beckwardovder [ ] 74 2

VELVET | CHURCH | DAISY ‘ D Peorey
™M [ | umoxp

! |

© INosrecdios MD  Verson Noverrt;
www.mocotest.org

Hx: CVA 2 y ago + MS dx; mild receptive
aphasia

Woke her daughter at 5 AM; “Pray to God”;
amnestic for this at 5 PM

Score: 13/30*

Executive: 1/5
Language: |||

Memory: 5/5

Conclusion:
Aphasia, Partial Complex Seizures

MRI: 2 RT MS lesions



TO time 1(2004): 41 yo, AIDS

Score: 15/30*

Memory Register: 4x
Executive: 2/5
Memory: 0/5, 2 cue

Conclusion:
AIDS related Major NCD



time 2 (2008): AIDS, CD4=40

NAME ; | ‘f
MONTREAL COGNIT ASSESSMENT (MOCA) Educetion Date of birth

Sax DATE : ) » ¢

VISUOSPATIAL 7 EXECUTIVE Draw CLOCK (Tan past eleven)
14 pwbons )

oo i

Read lint of wards, subject
Mt repant thews. 00 3 triuls.
Do & 1ecal after 5 minules

Subpect Pas te rwpeat tharm n the farwe
Sublject Aas to rpaat them In the bachwardovder [ | 2 8 2
A, b petnts ¥ & 5 wevees A
BACMNAAIXLEAFAXDEAAAIAMOFAASR

86 [ 1w [Im [ ]1es
vt vabtractons: 3 U, 3 o0 ) sprvenl: 3 i, + correet € pe, S coreti O gt
whes doge wer
e that begim weh the e
ABSTRACTION

DELAYED RECALL

ORIENTATION

£ Z Nanredsine MD

Anrmerrintereadt by

» Score: 3/30**

» Executive: 1/5
» Memory: 0/5

» Conclusion:
HIV Major NCD




66 yo, pelvic mass is “food, not cancer”

Nrsa 5=t g Wiy O - dound!
4 f

NAME :
MONTREAL COGNITIVE ASSESSMENT {MOCA) Education

oy —— = ' 66 yo female, prior colon CA 2y ago
Had bowel obstruction
Now Pelvic Mass, believes its food,
refuses Tx for CA
Tangential
Long hx of untreated delusional disorder
(NASA, government conspiracy vs. her)

Score: 16/30

Memory: 0/5 — 4 + cueing

% LBAFAKDEAAAIAMOFAAR

Ao n3lln  T1s NAB Judgment Scale: 7/20

Recommendation:
Y — i Delusional Disorder
e S P Cognitive Disorder
Lacks DMC (no Appreciation)
Family supports surgery

www.mocatest.org




57 yo, maggots in wound

('] @] (]

Contour Numbers Hards

ATTENTION Read Hst of digits (1 digits sac),  Subject has e repeat tham in the forward ordar
Subjuct has to repeat them in the backward ender [ 4] 742

Read Iist of letters. The sulject must tap with his hand at each letter A, Mo paints # 2 3 9rven

[ FBACMNAAIKLBAFAKDEAAAJAMOFAA
starting at100 [e3 [ Tee [ e [d7 [I®s

& o g correct iubacTions: 3 pim, 3 ov j cormwek: 2 pts, 1 Cerrect 1 pt, 0 corvct opt 2

LANGUAGE fopeat - | amly kmow that John Is {he one to help today. [+

Voo y
The cat always Wid under the couch when dogs ware In the room, Ix A0S it e

Fluency / Name maximum murmiber of werds in one minte that begin with the letter £

ABSTRACTION

DELAYED RECALL

57 yo retired IRS auditor, MA educ
Medical noncompliance with wound
Physician aversion: prior amputation

of toe 7 m before, claimed no prior

negative med experience

Wife:

Sore became malodorous; found
maggots 2 m before; Childhood
cerebral palsy, months in hospital,
cured; traumatized by toe amputation

Score: 24/30

Executive: 3/5
Memory: 2/5 + 3 cue

Conclusion:
MCI, Psych issues
Full NP testing recom



Her Clock




LCA: 64 yo AAwoman, ESRD, dialysis combative

Consult ?: combative during

Dialysis, “| am 64, AA, activist;

J

| have the right...’
Score: 10/29*

Executive: 2/4
Memory: 2/5, 0 with cue

Conclusion:
Personality Disorder
Major NCD

www.mocatest.org Nammzirm | TOTAL




AC 15t: 67 yo male; started Nortriptyline

AL s ~'.. ad:clal, 4! *" 0,

NAME

Educotion ; WM& ’ztm.mmm &
A

MONTREAL COGNITIVE ASSESSMENT (MOCA)

VISUOSPATIAL / EXECUTIVE s -"' = HX: bugS everyWhere,
(auiid then collapse with balance|,
SOB, vomiting

Score: 17/30*

Executive: 4/5
Fluency: 2
Memory: 2/5, 2 with cue

al o L 3
| ] FBAC \iuu ug:\w\vo AARSAMOF AAB

[]g [Iv ll

i ik B Conclusion:
e T o | .' Delirium due to
e T i | Increase in Nortriptyline;
e I e T anticholinergic effect

2 Nowmdding MD Versian 70

A manteword by



AC 2nd: 67 yo male, delirium, next day

A& - ‘Dl Hx: Nortrip 11
NAME : “
MONTREAL COGNITIVE ASSESSMENT (MOCA) Education | /3 Dose of birth

ey e .1 Score: 24/30*
' Executive: 4/5
Fluency: 8
Memory: 5/5

(1 [ 1

Numers Mands

NAMING

Conclusion:
WNL, resolved delirium

Boad bat of wards, subject
et repeal thame, Do 2 trlaks

0o & recall aftey § minutes } : L > P : : 2 n d

Fead at of digits (1 digits vec.). Anishiect has 10 repeat tham Wshe formardisdes

LR ST J
[ ] 5iA(M\lAAllLEAiAKI)EAAAJAMOFA\B
[ )86 §y l?v',"irll'l [1s
ubtractions: 3 pta. 1 ar g omdit; 2 pla. v ssmen T 4, iane

anly ¥now that fchn iy the ons 1o b r today. [ |
The cat alwayy hid wndes 1h

uncen
el anly

T MNewedOrm ND  Yer

www.mocatest.org




BM: 54 yo, DM, cardiac arrest for 20 min.

HX: security guard,
visual halluc. of bees, visual field cut

Score: 14/30*

Executive: 2/5

Fluency: 4 words
Memory: 0/5, 0 with cue*

Conclusion:
Major NCD due to
Anoxic Encephalopathy

£ 7 Nasravesh i MDD Vermen sy 2, 2004
www.mocatest.org

His conclusion: “I'm screwed.”



MD time 1: 72 yo physician, Normal MMSE 2006

The Mini-Mental State Exam

Ovientation
What is the {yrar) (sessom) (date) |day) (month)?
Where are we (stats) (country) (town) (hospital) (Roor)?

Raglotrutien

Narne 3 objects: 1 second to sy sach, Then sk the patient
ol 3 after you have mid them, Ghve | point for sach correct answer,
Then repest them until hafshe learma oif 3. Count trinds and record.

Trink

Altentisn sad Calcnlntion
Serial T's. | point for each correct answer. Stop after § anewers.
Alternathecly spell “worll™ dackward.

Recsil
Ask for the 3 ohjects repeated sbove. Cha 1 point for each correct answer,

Laagmage
Nume » pencil and watch,
Rapeat the following "No iy, ands, or buta™
Foliow & 3-stage cormmand:
“Take & paper in your hand, fold it in halt, and put it on the foor.*
Read wd sbey the following: CLOSE YOUR EYES
Wirits & senlance.
Copy the design shown,

Total Score
ASSESS level of consclouaness along 2 continuum
Alert Drowsy Stupor Coma

"MINT-MENTAL STATE" A PRACTICAL METHOD FUR GRADING THE COGNSTIVE STATE OF PATIENTS FOR THE C
Mychiatrk Reeerch, 1200k 186138, 1975, Used by permission.




MD time 2: 72 yo M.D., 2007, cautionary tale

Score: 26/30*

Executive: 2/5**

Memory: 4/5

Conclusion:_. MCI (Executive |)

Follow-up:
NP testing: failed WCST, Category test

Spent $700,000 in 6 months

LANGUACE

Conclusion: Frontotemporal
Dementia

www. macolast.org



GSH: 68 yo male, 12 y educ

Hx: failure to thrive, medication non-
compliant, house (horrific odor, garbage,
roof leak, mold everywhere), denied any
problems

Score 14/29*

Memory Reqister: 4
Executive: 3/5; TMT =0
Memory: 0/5, 1 cue*

e - NAB Judgment: 16/20

—
DELAYED RECALL

Conclusion:
Major NCD
(executive dissociation)



MR: 75 yo, male, Board & Care, combative there

NAMING

Read Hat of wurrds, yubjnct »

ATTINTION

Ruad Hez of dighs

Ruad st of lettery, T

FALE

Y dagits sec) WMot h

s Plerl st Yap with i b

eriad 7 vubltractium starting af oo

L -]

Www. mocatest

Simfarity betwenn n.g Yinane

usl repeat them, Dy 3 ¢

n

Wward ardar

to repeal Bem i the hack

| ] FEACMNAAKLBAFAK

ways Wl under he o

Wy ¢ Nasme maamvom wumber of words n cne momae 1he

=wnge « it |

I
3 v oo g vt 3 e

| train < wicyele |

» Score: 5/30*

» Memory Register: 2
» Executive: 0/5

» Memory: 0/5

» NAB Judgment: 10/20

» Conclusion:
Major NCD



NL: Status Epilepticus

e LA *takee Ly

s ) mematd ? Yrea, T ptvad
5\

NAME

T *
MONTREAL COGNITIVE ASSESSMENT (MOCA) Education ; Date af bir S CO re . 1 2/30
L]

VISUOSPATIAL / EXECUTIVE Oraw CLOCK (Ten past eleven)

Executive: |||, note TMT, clock

b e wl Attention: ||

Contour Numbery

Memory: Amnesia

Read list of words, subject
at them. Do 3 triale

lusion:
Conclusion:
ATTENTION Mead Tt of digits b digit sac).  Sabact e to regeat them inthe formandonder [/ ] 318 5 ¢4 -
__ Subject has s repeat them in the backwasd arder [ ] 7 4 2 M a Or N C D
Bead st of Matters. The vubject st tag with his hand at each g [y & ? 'Y—,AT—X-I J

[CP sBACMNAAIKLEAFAKDEAAAIAMOFAAR

Seral y 1ubtraction itar A [c] ne { {w l’ 3

Pl nditractinne. 3 pAS, 3 60 | eatrent: 3 prtn, ot 4 g,

£ hasreddira MND
www.mocatest.org
|
)




RL: Alcoholism, End Stage Renal Disorder, failure to thrive

e
NAME :  Jide—4 N

MONTREAL COGNITIVE ASSESSMENT (MOCA) Education : ke, Dote of birth :

VISUOSPATIAL / EXECUTIVE

NAMING

ATTENTION

Read et of lettars. The sub

Sertal 7 subtraction starting at 100

Rupeal : | saly know

Has to recal words
WITH NO Cus

Catagary cus

© ZiNcareddios MOV
www.mocatestorg

Sexi 1, DATE

CLOCK (Ten past sloven)

| 4 patens

(R o) B

Comtour Number Hands

Road list of digits 1 dights sec).  Subject has to repent tham inthe formardonder [ /] 2185 3

[-1 742

 [] rBACMNAAIKLBAFAKDEAAAIAMOFAAD
[ Jos [\J 26 i 20 [ In [ ]6s

€905 simast waldraqtiony 3 pEs, § oo 3 conwct: 2 pa, tsmreet; € U o comvect: O P

hat Sohn b Bhe one te help taday | |
under the couch when dogds wess In the room. | |

w That Sogin with the i

CHURCH | DAISY | RED

] (1] [1]

—t—
!

Add 1 poied It 5 17y su

Score: 12/30*

Executive: |||
Attention: ||
Memory: Amnesia
(cuing did not help)

NAB Judgment: 11/20

Conclusion:
Major NCD




RF: 85 male, failure to thrive, DM

Date af birth
MONTREAL COGNITIVE ASSESSMENT (MOCA) Rducation

VISUOSPATIAL / EXECUTIVE Ceo Draw CLOCK [Tem past eleven

| 1 peants )

[ 1]

Contoyr Numbery

Read Mt of werds, subject must repeat them, Do 2 trials. Do & recall after § minutes
FACE | VELVET | CHURCH | oAassy |
i — . e

|

ATTENTION Subject has to repeat them in the forward order

Ruad gt of digits [y dights sec.). Subject has to repeat thewn in the Backward order | U} )

Hrad Mt of letters, The subject must tap with his hand at sach latter A N paiv ¥ 1 ¢ s

serial 7 submaction starting at 100 [ 1w (1]

& 30§ comvect pubtvastme. 3 R, 3 o0 | seerect 3 RS, | entenrt

[ 11 Momn [ b Yrear [ ]oay K § A Pace

© 2 Noarmarine WD e ity 2 3ove [[ 730
wWww.mocatest.org v
R }‘,, )

Add 5 pabe if 112 yv 2

APS, caregiver took over Apt. (undue influence),

“states good memory, can care for self”
Score: 11/30**

Executive: O/5
Attention: ||
Memory: 0/5 spont.

0/5 Recog.**
NAB Judgment: 6/20

Conclusion:
Major NCD of Alzheimer’s Type



AA: 85, AMS, episodic delirium, colon CA

NAMING

# writers. The vabpes

sy knsw $h31 b i the an to help eday.
The ¢at always Wl under the couch wham Sigs |

www mocatest.arg - &

Sot 1 powe

ST

MMSE: 17/30*
MoCA Score: 10/30

Executive: 0/5
Fluency: ||
Memory: 0/5*

Conclusion:
Major NCD of Alzheimer’s

Type



JM: 36 yo, 2 y college

MONTREAL COGNITIVE ASSESSMENT (MOCA) m'é;:;:,;l” :

VISUOSPATIAL / EXECUTIVE

Read I
d list of words, subject must repeat them, Do 3 trials. Do a recall after 5 minute
.

_fAc | vaver | cumcH

Subject has to repeat them tn the forwardovder [ 318 54
Subject has to repeat them in the backward ordes [ 17242 2.
174

matde snbonirdedirunnsnyissis /
Tap with Ms hand at each latter A, WO pervts IF X 4 ervons 1 i

[] FBACMNAAIKLBAFAKDEANAIAMOFAAD

{158

T —
Sertal 7 subtraction stares
at oo
e (36

y .
Repeat: |only know that John s the on

The cat always Md under the

~ Lt irnidbinn)

Fluency / Name murimum Tumber of werds tn

e tohelp today, [ c}—
couch when dogs were s the room. [ |
one minite that begin with the letter F

36 yo male, hx alcohol abuse
Hosp: AMS, multifactorial
Encephalopathy: morbid obesity
(360),
hypothermia, septic shock,

2 week coma, liver & renal failure
Binges on weekends: 12 x 240z
? Anoxia

Score: 25/30

Memory: 3/5 + 1 cue

Conclusion:

WAE
Alcohol Abuse



59 yo, WNL, Cognistat, Paranoid ideation

TEST BOOKLET

tor

THE NEUROBEHAVIORAL
COGNITIVE STATUS EXAMINATION

(NCSE)

NAME. _Mf=Sees -

ATE OF ulpztii;,b"ﬁ’,

Addressugraph

e "‘LL|,'¥‘.\?7;|">U\I STATUS:
=== oare: 4 (10 / 04
TIME: :
EXAMINER
EXAMINATION LOCATION

r—ﬁ—gb.'u -
COGNITIVE STATUS PROFILE

59 yo female, BA educ
Mild Stroke 6 y previous

Brief delirium with paranoid
Ideation following abdominal surgery

Prior MoCA = 23/30 days bef

Cognistat: WNL

Conclusion:

Resolved delirium



Male, age 94, with 79 yo gf

Edu:ollonf. Date of birth : "/, ’ Age 94

Sex : DATE :

:D’v:::.t‘L'O(“ (Ten past eleven) NS T h e rap iSt : ?
Memory

Score: 25/30

[ ] [ ] (/]

Contour Numbers Hands

Executive 3/5,
TMT =0
MEnORY | TR T— e =t Memory 2/5 + 1

must repeat them. Do 2 trials,

Do & recall after § minutes. | et wrial |

| Socd widd

ATTENTION Read list of digits (1 dight/ sec).  Subject has to repeat them in the forward order
Suhject has to repeat therm in the backward order [ ] 742

Read list al;encrs. The subject must tap with his hand &t each 'vd]‘tv AL Nopoinis o 2 2 envons
[ ] FEACMNAAIKLBAFAKDEAAAJAMOFAAS

Sevial 7 subtraction starting at soo [ ] 93 [ ] 86 [ ] 79 [ I 72 ] 6s
& or Seonvect subtaations 3 piw, 3 or § correcic 2 S, 1 covvecy, 1 pE, o camrect: O ot

LANGUAGE Repeat : | only know that John is the one to holp today. [ |- Recom mendation :

The cat always hid under the couth when dogé wese in the room. | |

Fluency / Name maximum nymber of wards in one minute that begin with the letter F [ (N 2 1 words)

ABSTRACTION between n. srange=trutt [ ] train'=vicyde [ ] watch - ruler

DELAYED RECALL Mas t0 rwcall words | VELVET | GHURCH | DAISY > 1
2l e i il : Full NP testing
i Category cue e =

Multiple ¢

ORIENTATION [ ]oate [ 1month [ ]vear [

® Z.Nosreddine MD  Varses 7 www.mocatest.org Nermsal = 36 / 30

Adeninistered by — Add 1 poinl IF 512 yr o




60 yo, schizophrenia, delirium

_ v 60 yo female, 1 y college
MONTREAL COGNITIVE ASSESSMENT (MOCA) suu:o:i%:i ﬁ“’;ﬂ '

e Schizophrenia, 30 y work

{1 pomrty

Delirium
Paranoid perceptions

Prior Moca 15/30;
Mem 0/5 +4 cue

MEMORY Read e of wonds, wibject
st repead themn. Do 3 triaks,
O0 & recall after § minutes

e - = - — = it
f - i [
ATTENTION Miadd list of digits {1 4ty sec ) Subject hus 45 wpent them in the Sormardarger [ ] 2185 4 ) CO re .
Sulfect has to vepeat therm s the backward ordey .-]' 742

Read st of letters. The subrject maat tap with bis and at sach letter A, nepeiets ¥ 22 ooy

- [ ] FEACMNAAIXLBAFAKDEARRIAMOFRAE |CL/ Memory 0/5 + 4 Cue
Serial 1 ssbbiaction starting 31 %00 [? To1  Viwe [-479 n LE1ss

P o T T e N T i L DR S R e 1

| Conclusion:
il S Unresolved delirium
wwiw.mocatest 679 ,11 .. ., \. )

¥
A




SA: 65, H.S. education

Ecucotion ;

[} 1]

Camtawur Numbery Hands

MEMORY Read et of words, vudject
irt Tepest them. Do 3 triak.
Do & vwcal after 5 mémutes,

ATTENTION Rend ligt of digits (v Algn/ see )
Sutrject has to repest them in the ha
kesd l;ﬂ af letters. The sulject mu tap -|Tn h‘:.m{":‘m h::;-v’;. M e ¥ 8 -
[ ] FBACMNAAINLEAFAKDEAAAIAMOTAASN

Sarial 7 rubtyacl™e ariing at co [ /] e 1 1] ] &
' I L L s -

ORIENTATION
€3 Monre e ML

wWww . mocotest

Score: 23/30

Executive: 5/5
Memory: 0/5, no cue help

Recommendation:

MCI
Full NP testing



/7yo, attended Lowell HS, Vicodin Overdose or not?

Ae
o ) acadee L.," /L(.|_.,.-./-

OO elf —~

COGNISTAT /5=

(THE NEUROBEHAVIORAL COGNITIVE STATUS EXAMINATION)

Cognistat: Impaired

Repetition
Block Design
Memory ***
Similarities
Judgment

Conclusion:
Major NCD

Supervision of
Medication




/1 yo AAmale, 2 MAs

TEST BOOKLET

for

I'HE NEUROBEHAVIORAI
COGNITIVE STATUS EXAMINATION

NAME:_
AGE AND D,

{(NCSE)

Y

.

A OF MRTH
AGE
L

/
T

DATE
LR VT

EXAMINER

M s EXAMINATION 1DCATION: _

COGNITIVE STATUS PROFILE

71 yo AA male, retired teacher, ESRD
Fell out of bed, trapped
Between dialysis machine & bed
X 2 days; ants; wife downstairs

Prior MoCAs: 16/29; 20/30; Mem 3/5
? Can he do peritoneal (at home) dialysis alone

Cognistat:

Comprehension: 2 step only
Block Design: 0/3
Memory: 0/4 + 3 cueing
Visual memory: poor
Similarities: 2/4

Conclusion:
MCI
No peritoneal dialysis



56 yo male, post CABG

e L -

MONTREAL COGNITIVE ASSESSMENT (MOCA) Eduoation : | (s Dete ot nrta

Sex: fy

56 yo male, sp CABG, episode of agitation
req restraints; anx disorder; hx alcohol
abuse; hoarder; odd & eccentric; tax work

Prior MoCA: 23/30; Exec 2/5; Mem 4/5
Current Score: 27/30, WNL

Executive: 4/5 (clock)
Fluency: 1/3
Memory: 5/5

Conclusion: Cognition OK;
Psychiatric follow up




/0 yo, computers, cardiovascular

TEST BOOKLET
THE NEUROBEHAVIORAL 70 yo male, gifted computer career “genius”
R CV hx: CAD with stent, Ml, afib, SOB,
fluid in lungs, old CVA, renal insuff, DM,
Sl, “not worth living”, no plan, irritable
ey Lives alone

EXAMINATION LOCATION

COGNITIVE STATUS PROFILE Cogr“Stat

e
{conr | ser | s |
i | 3= | s r T
.r “
‘ |

Memory: 0/4, no cueing help
Judgment: 0/3

Partial MoCA.:
OK clock, poor trails
Fluency: 5in 1 min

” ! i3 \ -1 "rl

REVIATIONS

Conclusion:
Cognitive Disorder
Needs Assisted Living




/2 yo, college educ., APS

m A?s Con yerve FELN

NAME :
MONTREAL COGNITIVE ASSESSMENT (MOCA) Education Dote of by
- Sex ! DATE

VISUOSPATIAL / EXECUTIVE Draw CLOCK (Ten past elevan)
(4 perets

1/] 1]

Numbess
NAMING

Kead tat of worda tubjoct ACE
vl yepeat tham Oa 3 trials, i -
Do s tecall atter g momutes, | 170l |

| 3ol il |

ATTENTION Fuad et of St 1 g sec)  Subjoct hat ba sepeat them inthe forwardorder | ] 218 5 4

Subfect has 10 repest e in e backwardorder | | 74 3
Ruad let of letters. Phe subindt rrrant Yag with i sand 3t each lether A We parnts # 5 5 oy

[ ] FBACMNAAIKLBAEAKDEAAAIAMOTAAS

Serial 7 sulbtraction starting ot %o |ls [ 1w {1m [In [ ]ss

4 #4§ omaet ndmeata 3 PAR & | et 3 pia, t ot ¥ R ¢ conees O gt
LANCUAGE Brpent | L andy know that Je the sne 39 halp tody

wte in the reome. | |

Prawnty / Wame manimumm wurmlier of werds = ane mowute that Yegm with the wster #

1} ~ e words)

Hetloreal words | FALCE

€ L haereadne MD  Verser Ngwevier

www.mocotest.org ASa S il 113 12 yy oo

Score: 14/30
Executive: 1/5

Memory: 0/5

Conclusion:
Major NCD



/0 yo, HS ESL teacher, Viethamese

e I 70 yo Vietnamese, BA educ

Teinh 49 hoc vEn Ngay sinh;
D& An Thén Dinh vé sy nhin thic Montresl (MOCA) Gidn tinh & A Ngay:

o HS ESL teacher
y Cerebellar CVA

Score: 4/20

Motor weakness
Memory: 0/5 + 1 cue

)
st I 1|2
Bdng o L [
- - Co
@em
L ¢

=rrre |, Conclusion:

Vascular Major NCD




51 yo, dropped off in ED by wife, who then disappeared

Pats of uirth - J /i &ls ?
MONTREAL COGNITIVE ASSESSMENT (MOCA) Stvsohan: &
x

VISUOSPATIAL 7 EXECUTIVE

ATTENTION Subpect hay 10 repaat them in the forw
Read Vst of digits (v digit/ sec). Subject has to repeat them in the bac

Read st of lettars. The subject must tap with his hand at sach Wefter A, Mo pe
| rAEmMNAAIK

Serial 7 subtraction starting at wa [ ]es { ))(
nv)m-r.uu\-n:n.n 3 PA & ot ) arveat
kbl Repeat : | anky kmow that jehm is the one tehelp today. [ ]
The cat always kid under the couth When dogs were in the room. | |

Fluency / Mame mastmum mumbes of werds in ome minite that begin with thetetter s [ ] [ i o werds

DELAYED RECALL A r"! FACE Vm CURCH
Mas 1o recall the words / : [] £ N’\b*& [ ]
ORIENTATION [ ]oste [ IManth [ ]vear

® Zivarwniive O Varwen Ay § A X ¢ = /‘_._
www.mocatest.org L"“”“( " Mf 7 s
M B (KT o 4

Nerwal & 1870

51 yo, Phil male, janitor, 6
grade
Dxs: MS, LF CVA, atrial fib,
vascular Major NCD,
pseudobulbar,
spastic hemiplegia
Claims: no med ill, no kig

Score: 4/25

Executive: 1/5
Memory 0/5

Conclusions:

Vascular Major NCD
Lacks capacity



His Clock




AS: age 33, pregnant, delirium

» Hx: pregnant, methadon _g‘or
I TS Cro nes% acmlctlon 5 pregm one

» Score: 22/30*
» Poor fluency & sentence repetition

NAMING

» Executive: 5/5

MEMORY RPN sbject must repeat them, 0o 3 trials. Do & recall after §

FACE | 1 HURCH DAISY

o | » Memory: 3/5, 5 with cue

Subject has to repeat them in the forward order
Read st igits {r digit/ sec Subject has to repeat them in the backward ar

ATTENTION

Read st of leters. The subject must tap with fiis hand 5t aach lettar A, Ne petmns if 53 evars.

R e ~ TR O -ty AL : = 0
R e » Conclusion:

Repeat : | gnly kmaw that John is the one ta hip today. [ |
The cat always hid under the couch when dogs were i the ream. |

e . Resolved Delirium

E
Has to recall the words (] (11
ORIENTATION |ENENT N N UV PR S (7 [ ]oay i J#ace

® Zivaervddine MO Versen Ny 2 2004 Normal 2 36/ | TOTAL

www.mocatest.org [k | / ¢
r | Lty

fanf \ (Y




XX: 79 yo physician, intubed

NA I
MONTREAL COGNITIVE ASSESSMENT (MOCA) Eﬂ"fm:"z‘- !
Sex

Date of birth

VISUOSPATIAL / EXECUTIVE

Dvaw CLOCK (Tan past eleyen)
[apointn )

Read list of wards, subject
. ik

ook sy FACE ! VELVET | OHURGH |

ATTENTION Rrad tint of dights (1 digh/ sec ) Setfect has to

- ‘b Sulfwct has to
Fead 11 of lntters, The subject yeunt 120 with his hand at sach

mwardorder  [“] 2318 5 4
abwasdorger [ ] 742

[

| Joate

www.mocolest.org

! DAY | RED .
- }_—.,a».t — AN
nd vl | W= I 4 paints

79 yo MD, Parkinsonism
Intubed; testy written
responses

Delirium, Paranoid Prior
? Capacity for medical
decisions

Memory 2/5 +3 cue
Conclusion:
Resolved Delirium
Cognitive Disorder

Has Capacity
Full NP testing recom



XX: His writing: My use of word “Cognitive” = Pretentious




/2 yo, MA In history

Dote af birtn

MONTREAL COGNITIVE ASSESSMENT (MOCA)

as to repest them in the farward o

hem In the backw

Serial 7 scbtraction starting at
'a <~

>0

S Thosroddine MO  Varson Sy "

S Warmat 2 26730
q
7‘]{ | M

www.mocatest.org \

TOTAL

Score: 12/29*

Executive: 1/5 — Note
Serial Sevens
Memory: 1/5

Conclusion:
Major NCD




15t BG: 62 yo AAwoman, Total Global Amnesia?

Sudden AMS at work,
Hotel room supervisor,
A7) & | gpememeem N 5 hours total amnesia,

MRI -, EEG -

,. Score: 6/30*

Executive: 1/5
Language: |

: Memory: 0/5 spont.

T
y
]
Bend 1 af wirdty, s et FALCE VELVET | CHURCH IAISY
R — T | { i { | I\
. - Ut ot el | | | |
| | ! ! { 4
Sead 11t of Wjeet ha wal Ure o tunward sedr 21854 :l:
: ; : s LE&? 0/5 ReCO
[ ] PUACMNAAIKLUAFAKDEAAAIAMOTAAN
' 1 ) e I 7% L 1 Je
Qe § emrevd sabinetlinns. 3 piw, 4 ¢ srwml- 3 pon, ¢ inirents § @i, 0 usvrert: ) gb
t ’ hal bwyin w Yoe N waitdl
r ' 1 ale
| | | | - l
(] i d
I 1 |

S ﬁ
\ / IRy
\ . X“
(I § \ ¢ l|
If | |
A 2's \ 1 \j.
.‘ ‘ M
/1
. Fay
e
) ]

it Orientation; 2/6

Conclusion:
TGA, Major NCD?

L
N
protr

o /3¢




2hd . BG: 4 days later

2 days later:

MoCA 12/30
(executive & memory)

4 days later:

Cognistat:
Memory: ||
Math: ||

Conclusion:
Cognitive Disorder
(Amnesia)




/2 yo woman, no pants

COGNISTAT :
(THE NEUROBEHAVIORAL COGNITIVE STATUS EXAMINATION) H X: Earl Ier R P Stro ke y

P Apt had rotten food, feces

Lefs Right DATE OF INJURY (Uf anvy )

Human services — clerk
2y ago

Cognistat:
Block Design: ||
Memory: ||
Judgment: ||

Conclusion:
Major NCD




87 yo, AA male

An
MONTREAL COGNITIVE ASSESSMENT (MOCA)

R e Score: 8/30**

Executive: 2/5
| : Language: ||
- . Y Memory: 0/5 spont.
| 0/5 Recog**
Orientation: 3/6

Read Mot of words, sebfect must repeat them, Do 3 trials. Do & recall after § mingtes
FACE | VELVET | O®RCH | DASY | reD |

Tt ———_-——:L-——L—-_—].— .

fod tual

ATTENTION Subject has 1o repeat them in the forward order B .
Read Vot of digits {1 dight/ sec ) Subiject has to repaat them In the backward order [ | Lt n U
Read Mt of letters, The subject st tap with ' . O n C u S I O L]

= etz Da S in 3 1T Tinlo) Major NCD of Alzheimer’s

MAMMlalall Repeal : | anly knew that Jokm is the aple 10 hetp teday. | |
™e cat always hid under the'couch when dogs were in the raom [ ]

Fluency / Name saximum murmier of woeds in ane minute that Segis with the feties F [ 1. weowed I y p e

www.mocctestorg Les o/

I




50 yo Male, 20 y Schizophrenia, Suicid

Contowr Numbers
NAMING

FACE VELVET CHURCH

ATTENTION

Read st of digets (r digit/ sec)
Read (52 of lutts

Subgect has to repeat them in the forwardorder [ ] 318 5 4

Subject has to repeat them in the backwardorder [ | 7 4 2
ary n:.';h,«: syt '.u.“;{'; )m 'und’;rl cach latter A, M» ,‘m-’v' i

[ ] FEBACMNAAIKLBAFAKDEAAAJAMOFAAY
93 11l lee g | ) [ 1 []6es

¥#q 0
) s ootert T pl o

Sertal 7 sultraction starting at 100

{1 { 8]
. 4 0 s carrent sudriractichi: 3 pam, & ot § grrect: 2 pén
LANGUAGLE | anly kmaw that John ts the one 1o help today. [ “]

The cat always hid under the couch nﬁﬁ\"d&gs were in the room. [ |

Repeat

49 W

www.mocatest.org

al

Executive: 3/5

Similarities: 0/2
Memory: 2/5 +2

Conclusion:
Suicidal
Schizophrenia

5150d



77 yo, refuses to leave hospital

COGNISTAT

(THE NEUROBEHAVIORAL COCGNITIVE S

e ———

— S ———

TUS EXAMINATION)

QE = ';\D COGNITIVE STATUS PROFILE

77 yo female, hosp SOB, refused
to leave hospital

APS, failure to care for self
5150d grave disability
Prior MoCA = 26/30, Mem 1/5
Recom selling house & assisted
living
3 y college, office work
Names her meds
States can’t care for self

Assessment:
Cognistat WNL (Mem 1/5 +3)
Not psychotic
Fears selling house
Good insight, bad judgment
Needs counseling



/3 yo, Anxiety

T oot elz{z4, 73 Ut s f Arvnne ez ) &) BB
M" — el (\J 248 """“W‘~ h—../) - | e~ bt gl omi { oy Lt (‘ ,1@1
bmor ve ““‘"I bey A 347 NAME :

MONTREAL COGNITIVE ASSESSMENT (MOCA) EOur—mslun $ Date O'DDA";E :
ox

Draw CLOCK {Ten past eloven)
{3 potets |

Contouy Numbers

Read st of wards, subject
Troust repeat them. Do = triak,
Do & yecall afer 5 minutes.

ATTENTION Read list of digits (s digit/ sec).  Subject has 1o repeat thers in the forward order [V]ar1854
Subrjuct has 4o repest tham in the backwardorder  [o] 7 4 2

Haad Bt o"lu‘ue-s The subject must tap with his hand at each Tetter A Mo powis W 2 3 orron
[ ] FBACMNAAIKLBAFAKDEAAAIAMOFAAR

Serial 7 subtraction starting at o [ o

PL Sl

LANGUAGE Repuat : | only know that John is the one to help today. [ 4
The cat always hid under the couch whan dngs wers in the roam. |

Fruescy / Name maxtomom nember of words m ane minute that begon with the letter

ABSTRACTION Strllarity betwwen oo banana - arange = frutt | | tfain = bityde |

DELAYED RECALL Mt to recall woeds ACE VF(VFT CHLQCH DNSV ' e
| WITH € .
: ooy e e ]
) Sy fre— ]
[ [ oA Plaze [ ~Tcny

© T Nzsruddine MO Version Novomber 7
www.mocclesl org Add 1 point it £ 12 yr acu

/3 yo female, ED, anxiety
Can’t take care of self at home
Lexapro
Sober 4 months

Score: 26/30
Memory 2/5 +1
Recommendation:
Released to son

Full NP recom



70 yo, Master’'s degree

Nead lzt of wovds, cubjeat
st repeat themn Do 3 trials
00 3 vecall afer § mivates

ATTENTION Rend Mgt of Sighta b Aigits »
-IT: od Tiet of Jettars. The subdect Tust tap with

Sarial 7 subivacrien starting &1 oo

LANGUAGE hegent | | anly know th

™e

Date of &
OATE

) i ]

Cormtour Numbers Hands

!

- e ——

hias 1 repedt themm wn the » [ 1z
Subject has to repest there in the backwardorder [ ] 7 4 2
AL ahdh fetiey A Nepom ¥ 2 = ST
[ ] FBACMNAAIKLEAFTAKDEAAAIAMOFAAR
n {1es
rect 3 pta, v amert 1 gt o caract € pi

e one 1o help today. | ]
w1 the couch whan dogs wem in tha

Score: 24/30

Memory 0/5

Conclusion

MCI



79, male

MONTREAL COGNITIVE ASSESSMENT (MOCA)

NAMING

Read livt of digm (

I morh [] vear
L

www.mocotest.org

Score: 20/30
Executive: 2/5
Attention: 11

Memory: 1/5

Conclusion:
MCIl— Major NCD



/5y o0, 2y educ, sound tech

ey =N,

e
NAME

NTREAL COGNITIVE ASSESSMENT (MOCA) Educotion Date of birtn
= Sax: DATE

Draw CLOCK (Ten past eleven)
I3 poteta |

[+ (] 171

Contosr Numbary Hands

NAMING

Eead st of waends, subject
rust repeat therm. Do 3
Gu 4 recal afer § mrindes

Read Bt of digite [y $igits sec.) Sulject has 1o repeat thew In tre forward ocdey
n tha backward order

ach A N ¥ e

[ ) FEACMNAAIKLEAFAKDEAAAIAMOFAASB

w EhAT Johm Is The ome 10 help today. [
ways hid undes 1he conch when dogt wers In the »

ABSTRACTION

DELAYED RECALL Max ta recll worde ol 3 CHURCH | DAISY | RED | fonbihnm
wiTH o cus 0

ORIENTATION

© ZNoarnadine MO Varsion Nowerger 7 | ) T — /30
wWww.mocotest ovgf' 7

Add 3 poiet It 512 7 i

Score: 21/30

Executive: 5/5
Memory 0/5 +2 cue

Conclusion:
MCI

NP testing



83 yo, memory

COGNISTAT

(THE NEUROBEHAVIORAL COGNITIVE STATUS EXAMINATION
NAME; }U-,_ﬁf- _ OCCUPATION Cog nIStat
AGE: @2 DATEQFBIRTH.___ DATE LAST WORKED:
HANDEDNESS (circle): ~ Left  Figh? DATE OF INJURY (if any

NATIVE LANGUAGE = _ EXAM LOCATION: _SF Eaiser Memory: 0/4 +2 cue

TOTAL YEARS EDUCATION 2 DATE _,;_}41_\0'. P Comprehension: 1 Step Only
COGNITIVE STATUS PROFILE Similarities: 1/4

MODERATE

ABBREVIATIONS
JUD . fudgment
LOC < Level of
Consciousness
Cog 3oy MEM - Memoey
lmpaired NAM Namng

THE VALIDITY OF THIS EXAMINATION DEFENDS ON ADMINISTRATION
IN STRICT ACCORDANCE WITH THE COGNISTAT MANUAL
A e Btcks for +4 5 -- Ve informaton

% \ [ g 0 65, sew normahy



60 yo schizophrenic in ED

Date of birthy

T W 60 yo female, schizophrenic, homeless

VISUOSPATIAL / EXECUTIVE Oraw CLOCK (Tem past eleven)
F3 pointa )

“Zen on a Jew...Judaism does.n’t be”Iong
In SF...Muslims trying to kill me

[ ] )

Centour Numbers Hands

Score: 16/23

Memory: 1/5 +2 cue

MEMORY IrFerreg words, subject must repeat thew. Do 3 trealy, 00 & recall after 5 mrimutes.

FACE VELVET | CHUROM |
ot S - | T
Lo L [
ATTENTION Subject has to repeat them in the forward order [
Read Hyt of digns (v digit’ sec.) Subject has to repeat them n the backward ordar [
Rnadt M5t of letters. The subject must tap Mf)- his hand at sach latter A we Sotvt i 8 4 eeany

[] 'lACMNAAJKLIAFAKOEAAAIAMO!AAI . .
B s Conclusion:

Serial 7 wubtraction Harting at w0 [T e [ 1ss 1 [}7.1 - [vﬂs
ST viraetionn 3 246, 3 o0 3 ievart 2 w5 cooveets 4 Pt o ronecs 0 po-

LANGUAGE JPTsSers | only kmew that Jehn Is the one to heip today. [ |
The cat always hid under the couch when dogi were tn the room {]
T W O0gt were i the roomn. |

nm:lenmcmu'mumnumber.lwnhmon:mmuhl’u'b-ginmlh’hclm-v' [ }_mevvm : . =
— Schizophrenia

ORtEnTation NENTS "L__.f"“.,::,, V‘L,f,,.., i F Kg 5 150d

® 2 mzareadine ND Vlhian sy 2, 2004
www mocotest.org

200 O PPy

| »
A 1 point 512y udltl 7




WNL: MoCA score 28/30, Mem 3/5 +1 cue

rYS-)OSPAT\AL 7 EXECUTIVE Draw CLOCK (Ten past eleven)

{3 potnts ]

g8 [{] 11

Contour Numbers Ha Lds

MEMORY Read list of words, subject

must sepeat tham, Da 3 trials,
Do a recall after s mimites

ATTENTION Read st of digits [r digit/ sec).  Subject has to yepeat them = The forward arder

Subject has 1o repeat them In the backward order
Readist of letters. The subject must tap with his hand at cach letter A, So petwty # 3 3 erreny
[ ] FBACMNAAIKLBAFAKDEAAAIAMOFAAB
Serial 7 subtraction stasting at 00 v 1786 e kA n I’j 85
4 or § covract subtractions 3 pix, 3 ar 3 comech T pea, ) cormect: 1 gt o correct: B gt

LANGUAGE Repeat | § only knaw that Jobm is the one to help today. [ |
The cat always hid under the couch when dogs were tn the room. | |

|

WITH NG CUE

DELAYED RECALL Maswrealworts | FACE | VELVET | CHURCH | DAISY | RED | oimtifor

UNCuUie

( (] 1] 0 W =
MUltizin chalce up

ORIENTATION [ Joate [ ]month [ 1vear [ loay

DL Nosreddira MO Vernom Nowsnbee 7, 2004

Normeniz 24 /30 | TOTAL
www. mocatest.org

AGd § poirt M § Y2 ¥ ecty
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The End

"Happiness is nothing more than good health and a bad
memory”

Albert Schweitzer (1875-1965)



Case: 56 year old woman

» College educated, technical writer

» Relocated to new town: no job search, community activities
decreased, poor hygiene, home neglect, less emotional
expression

» Lived off of savings, stopped paying bills; stopped
pabysitting grandkids

» Denied anything wrong; Antidepressants did not work

» Large bilateral meningioma, near OFC



My Graduate school, 1970

» Neurologist comment: “You can remove a
tablespoon or 2 of brain from either the right or left
frontal lobes, and it will make no difference in their
|Q or behavior.”

» We have come a long way In last 40 years in our
understanding of executive functioning and other
functions of the frontal lobe




How important are the frontal
lobes?

Jack Nicholson;
One Flew Over the Cuckoo’s Next

Walter Freeman & 40 K lobotomies

Only Nobel Prize in Medicine:
Antonio Egas Moniz, 1949;
Also shot 4 x by a patient




3 Major Divisions of Frontal Lobes

» 1 Dorsolateral Frontal: Cognitive Control
(Attention, memory strategies, planning,
organization)

» 2 Orbital frontal: Social Requlation &
emotional control

» 3 Ventromedial: Inhibition of emotional
responses, and decision making




Frontal Functions

» Controls all non-automatic behavior

» Analysis and decision making about everything new,
challenging, or different

» Attention, vigilance, inhibition of distraction, divided
attention

» Task switching (TMT)
» Maintaining set, focus
» Intelligence

» Problem solving

» Intentions



Executive Functioning

» Controls highest level behaviors; even with impaired EF,
other cognitive functions can be totally intact (i.e. memory)

» Controls:

» contextual decisions (whether to do something; context
assessment)

» organization,

» plans to achieve goals (how),

» correct temporal application of skills (when),
» correction of errors,

» evaluation of success




Types of Executive Dysfunction

Poor decision making capacity (lack of capacity to make financial, medical, treatment
decisions)

Do not learn from negative feedback

Inability to live without supervision

Inability to use psychotherapy or rehabilitation
Need behavioral management

Often will require Adult Protective Services, Public Guardianship, Need for
Conservatorship



Dorsolateral Prefrontal

» Prospective Memory: remember to remember, time
awareness & monitoring, when to do things (deficit:
know what to do but not when) i.e. buy milk

» Source memory (context of a memory) i.e. who were
you with when 9/11 attack happened.

» If impaired, more false memories: why eye witnhess
memory IS horrible




Dorsolateral PC

» EXxecutive control of memory processing:

» Not location of memory
» Left F:

» retrieval strategies for general klg (semantic
memory) &

» unigue events memory encoding

» Right F: episodic memory retrieval (Where were you
when 9-11 happened?)




Medial Prefrontal

» Social behavior control

» Motivation: low drive, Initiation

» Emotional capacity and control

» Attention to internal states



Anterior Cingulate

» ACC = Default Network hub: subjective, self
referential cognitive processes,; network is highly
active when we are at cognitive rest

» Self reference: self-knowledge, autobiographic
memory retrieval, self face recognition, first person
perspective taking, mind wandering, future
thinking




Anterior Cingulate

» Error Monitoring and conflict resolution

» Adaptive changes in attention that enhance
performance

» Appropriate response selection

» Mind reading

» Impairment: poor decision making, hoarding, lack of
empathy, FTD central




Executive Functioning

» EF = Applying knowledge toward real world goal
directed behavior

» Executive functioning examples:

» Self monitoring behavior

» Anticipate consequence of action

» Disregard erroneous strategies

» Inhibit automatic but inappropriate response

» Comply with treatment

» Do something when needed (not just know how to do it)



