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Summary

• What is the Neuropsychology: its aims

• How we can use clinical neuropsychology to 
assess Alzheimer’s disease dementia and make 
differential diagnosis

• Alzheimer’s disease an overview

• Main cognitive instruments to assess Alzheimer’s 
disease dementia which can help in making 
differential diagnosis.

• Practice session: The Clinical Dementia Rating



Neuropsychology studies the structure and function of the 
brain as they relate to specific psychological processes and 

behaviours. 

Neurology focuses 
on the physiology 
of the nervous 
system 
Psychology is 
largely divorced 
from it, 
Neuropsychology
seeks to discover 
how the brain 
correlates with the 
mind. 



Neuropsychological evaluation is a diagnostic process whose 
aim is to understand and measure individual cognitive 
function.

It allows to define the presence and severity of cognitive 
impairment in patients with different brain damage (ictus; 
dementia; etc.) throughout the use of specific instruments 
(clinical interview, standardized tests etc.).

Principal objectives of neuropsychological evaluation:

• Diagnostic (to allow preclinical and differential diagnosis)

• Prognostic (to prospect the cognitive decline over time)

• Rehabilitative (to implement specific treatments)



Dementia
• Dementia is a disease 

marked by a gradual 
loss of cognitive 
functioning which can 
also incorporate losses 
of motor, emotional, 
and social functioning 
as well.

• It is a permanent and 
progressive disease 
that eventually renders 
people unable to care 
for themselves.





Dementia Diagnosis-Instruments
• Medical History - To determine risk factors, the onset 

of symptoms and how they’ve changed over time.
• Neuropsychological Exam - Evaluates a person’s 

cognitive ability, e.g. orientation in time and space, 
memory, language skills, reasoning ability, attention, 
and social appropriateness.

• Brain Imaging/Lab Tests - CT or MRI, cerebrospinal 
fluid (all used to confirm a diagnosis or eliminate 
various possibilities).

• Blood tests - used to diagnosis neurosyphilis.
• Metabolic tests - determine treatable disorders such 

as a vitamin B12 deficiency
• EEG (electroencephalography) is used to diagnose 

Creutzfeldt-Jakob disease. 



Dementia - Diagnosis

• Important to establish the cause of the 
dementia: Alzheimer’s and dementia are 
not the same thing.

• A differential diagnosis compares the 
symptoms of two or more diseases.

• DD is important because some forms of 
dementia are �treatable”



Causes that Mimic Dementia 
(*but are treatable)

Toxic/metabolic
Medications, B12 deficiency, 
hypothyroidism

Systemic illnesses
Infections, cardiovascular 
disease, pulmonary

Other Depression, sleep apnea,
psychosocial stressors, drugs 

*Treatment may improve, but not fully reverse, symptoms



Alzheimer’s Disease
•Progressive disorder in which neurons deteriorate resulting 
in the loss of cognitive functions (memory, judgment and 
reasoning, movement coordination, and pattern 
recognition). 

•It occurs in two forms: familial or early onset AD (<40 ys) 
and late onset AD (>65 ys)

•It affects particular areas of the brain which are important 
for learning new information (hippocampus) and goes on 
to affect all areas of cognitive function. 

•After death, changes to the structure 
of  the brain and tissue loss for a person 
who had Alzheimer’s can be clearly seen
at autopsy



AD Prevalence
• The most recent estimates of diagnoses and 

undiagnosed rates find that the prevalence of late 
onset dementia is 7.1% among people of 65 or over.

• Prevalence in the population increases with age, 
from 7.1% in 65-69s up to 41.1% in people of 95 or 
over.

• This shows that most people do not develop 
dementia–even among the very oldest people, the 
majority (3/5) do not develop dementia
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AD - Plaques and Tangles

• Neuritic Plaques: Commonly found in brains of 
elderly people but appear in excessive numbers in 
the cortex of AD pt.’s

• Surrounded by deteriorating neurons that produce 
acetylcholine (neurotransmitter essential for 
processing memory and learning).

• Neurofibrillary Tangles: Twisted remains of a protein 
which is essential for maintaining proper cell 
structure.



• ADL/IADL impaired and represent a decline from previous 
level of functioning.

• Dementia established by clinical and neuropsychological 
examination (memory deficit plus 1 in one other domain)

• Insidious onset and progressive course.
• Risk increases with age; rare onset before age 60
• Other diseases capable of producing a dementia syndrome 

have been ruled out (delirium and major psychiatric disorder). 
• The diagnosis of dementia should not be applied when there 

is evidence of substantial cerebrovascular disease.

Probable Alzheimer’s Disease

Revised criteria from National Institute 
of Neurological and Communicative 
Disorders and Stroke and Alzheimer’s 
Disease and Related Disorders 
Association Criteria (NINCDS-ADRDA) 
from 1984 consensus group



Cognitive deficits according to the revised criteria

Learning and recall of 
recently learned 

information

Word findings

Object Agnosia, 
Prosopoagnosia

Alexia
Reasoning 
Judgment 

Problem solving



AD - Neuroanatomy
Frontal lobe

• Voluntary movement
• Emotion
• Planning and execution of 

behavior
• Memory, Speech, Writing

Parietal Lobe
• Interprets sensations of 

tactile stimulation, e.g. 
pain, temperature, 
touch, size, shape, and 
body part awareness.

Occipital Lobe
• Understanding visual 

images or the meaning 
of the written word.

Temporal Lobe:
• Understanding sounds;
• Understanding speech;
• Emotion; Memory

Hippocampus
• Plays a crucial role in both the encoding and retrieval of 

information. Damage to the hippocampus produces global 
retrograde amnesia, which is the inability to retain newly 
learned information.



Alzheimer's Disease Top 10 Warning Signs 
(not early)

1. Recent memory changes affecting daily life
2. Challenges in problem solving and planning
3. Difficulty performing familiar tasks
4. Disorientation to time and/or place
5. Difficulty understanding visual images and/or 

spatial relationships
6. Problems with spoken and written language (eg, 

paraphasia, agraphia)
7. Misplacing things
8. Poor judgment
9. Withdrawal from activities (eg, social, work)
10.Changes in personality and/or mood (delusions, 

loss of inhibitions)

Alzheimer's Association. 10 Signs of Alzheimer's. Available at: 
http://www.alz.org/alzheimers_disease_10_signs_of_alzheimers.asp. Accessed April 20, 2009.

Need a Top 10 Early Warning Signs



Alzheimer's Disease Is Under-diagnosed
• Early AD is subtle, the diagnosis continues to be 

missed 
o It is easy for family members to avoid the problem and 

compensate for the patient 
o Physicians tend to miss the initial signs and symptoms

• Less than half of AD patients are diagnosed
o Estimates are that 25%–50% of cases remain undiagnosed
o Diagnoses are missed at all levels of severity: mild, 

moderate, severe

• Undiagnosed AD patients often face avoidable 
social, financial, and medical problems

• Early diagnosis and appropriate intervention may 
lessen disease burden
o Early treatment may substantially improve overall course

• No definitive laboratory test for diagnosing AD exists





Prodromal AD Stage

• Characteristics
• Begins with 

forgetfulness
• Progresses to 

disorientation and 
confusion

• Personality changes
• Symptoms of 

depression/manic 
behaviors



MCI/early AD Stage
• Characteristics
• Need assistance with ADLs
• Unable to remember names
• Loss of short-term recall
• May display anxious, 

agitated, delusional, or 
obsessive behavior

• May be physically or 
verbally aggressive

• Disoriented to time and 
place

• Inability to carry on a 
conversation

• Poor personal hygiene
• Disturbed sleep
• Posture may be altered
• May ask questions 

repeatedly



Clinical AD
• Characteristics
• Loss of verbal 

articulation
• Loss of ambulation
• Bowel and bladder 

incontinence
• Extended sleep 

patterns
• Unresponsive to most 

stimuli







2,23% of annual atrophy associated with 
reasoning and memory deficits.





Cognitive Continuum

Mild Cognitive
Impairment (MCI)

Normal

Dementia

An ideal point of 
intervention?



Why Mild Cognitive Impairment (MCI) 
Screening Is Important to Consider

• Cognitive impairment is disruptive to human well-
being and psychosocial function

• Cognitive Impairment is potentially a prodromal 
condition to dementia and Alzheimer’s disease 
(AD)

• Dementia is a very costly condition to individuals 
and society

• With the aging of the population, there will be a 
progressive increase in the proportion of elderly 
individuals in the world

• Screening will lead to better care



“Typical” Cognitive Aging

• Autobiographical memory
• Recall of well-learned information
• Procedural and Episodic Memory
• Emotional processing

l ß Encoding of new memories
l Slower to learn new tasks

l ß Working memory
l May need more repetitions to learn new info

l ß Processing speed
l Slower to respond to novel situations



What you might hear in clinic

• I can’t focus
• She’s not interested in her usual activities
• I can’t come up with the word I want
• My energy is low
• My short-term memory is shot
• I lost my car in the parking lot
• My husband’s�selective attention” is worse – he does 

not listen to me



..where do we start assessing 
cognitive status?



Screening of cognitive deficits for 
Parkinson MCI and dementia detection



PD-MCI detection

Subject complaints of 
cognitive deficits

Normal functioning on 
activity of daily living

Impairment on a scale of 
globale cognitive ability



Eliciting cognitive concerns and assessing 
function related to cognition

• Ask patient AND companion
Global questions: “do you have concerns about your 

memory or thinking?” or ”does it interfere with your ability 
to carry out your activities?”

• Cognitive complaint interview

• Functional rating scales: 
PD-Cognitive functional rating scale
Disability assessment for Dementia
Pill Questionnaire

• Neuropsychological assessment



Cognitive complaint interview

10 items
(6 on memory)

>3 = complaint

Thomas Anterion C et al., Psychogeriatrics 2006 

Several studies in the elderly have suggested that cognitive complaints 
(when recorded using standardized items) may help to predict dementia 
(Thomas Anterion C., 2003; Miranda B et al., 2008)



Eliciting cognitive concerns and assessing 
function related to cognition
• Ask patient AND companion
Global questions: “do you have concerns about your 

memory or thinking?” or ”does it interfere with your ability 
to carry out your activities?”

• Cognitive complaint interview

• Functional rating scales: 
PD-Cognitive functional rating scale
Disability assessment for Dementia
Pill Questionnaire

• Neuropsychological assessment



Parkinson’s Disease Cognitive Functional Rating Scale 
(PD-CFRS)

PD-CFRS cut-off score of > 3 for detecting functional impairment in PD-MCI 
PD-CFRS cut-off score of > 6 for detecting functional impairment in PDD

(free of charge for scientific study: jkulisevsky@santpau.cat) 

Kulisevsky J. et al. 2013 



Eliciting cognitive concerns and assessing
function related to cognition
• Ask patient AND companion
Global questions: “do you have concerns about your 

memory or thinking?” or ”does it interfere with your ability 
to carry out your activities?”

• Cognitive complaint interview

• Functional rating scale 
PD-Cognitive functional rating scale
Disability assessment for Dementia
Pill Questionnaire

• Neuropsychological assessment



Eliciting cognitive concerns and assessing
function related to cognition
• Ask patient AND companion
Global questions: “do you have concerns about your 

memory or thinking?” or ”does it interfere with your ability 
to carry out your activities?”

• Cognitive complaint interview

• Functional rating scale 
PD-Cognitive functional rating scale
Disability assessment for Dementia
Pill Questionnaire

• Neuropsychological assessment



Tools

• Global cognitive rating scale

• Neurospychological testing
Ø Clinical interview
Ø Detailed cognitive testing
Ø Feedback session

½ day



Neuropsychological brief instruments



Validated cognitive scales
Non-specific for PD
• Mattis Dementia Rating Scale 

(MDRS)
o measures frontal-subcortical 

deficits 

• Mini-Mental State Examination 
(MMSE)most commonly used for 
dementia but low sensitivity to detect 
MCI

• Cambridge Cognitive 
Assessment (CAMCOG) accurate 
for diagnosis of PDD

• Frontal Assessment Battery 
(FAB) Non-compatible with pattern of 
CI predominant in PD

Specific for PD
• The Moca - brief screening test 

covering the  whole   spectrum of CI in PD 
patients

• Parkinson’s Disease – Cognitive 
Rating Scale (PD-CRS)designed to 
capture the whole spectrum of CI in PD 
patients

• Parkinson Neuropsychometric 
Dementia Assessment (PANDA) 
designed to screen for CI in PD patients

• Scales for Outcomes of Parkinson’s 
Disease-Cognition (SCOPA-COG) 
mainly assesses frontal-subcortical 
function

Reviewed by Kulisevsky and Pagonabarraga. Mov Disord 2009; 



Mini-Mental State Exam (MMSE)

MMSE (maximum score 30)

6 subscores

Orientation

Registration

Attention and calculation

3 words recall

Language: denomination, 
repetition, comprehension, 
writing.

Visuo-spatial skills



Montreal Cognitive Assessment
(MoCA)

• MoCA (maximum score 30)
• 7 subscores: 
• visuospatial/executive (5 

points); 
• naming (3 points);
• memory (5 points for delayed 

recall); 
• attention (6 points);
• language (3 points); 
• abstraction (2 points);
• orientation (6 points). 



• Pros
§ Widely accepted 

and validated tool for 
dementia screening

§ 30-point scale well 
known and score is 
easily interpretable

§ Measures orientation, 
working memory, 
recall, language, 
praxis

•Cons
§ Scale developed 40 

years ago, before 
MCI criteria and 
when early dementia 
less well understood

§ Lacks sensitivity to 
MCI and early 
dementia

§ Takes 7 min. to 
administer

§ Copyright issues

MMSE



• Pros
§ Much more sensitive 

than MMSE in detecting 
MCI and early 
dementia 

§ More content tapping 
higher level executive 
functioning

§ 30-point scale similar to 
MMSE

§ Translations available in 
35+ languages

§ Free online

•Cons
§ Takes 10-14 min. to 

administer
§ More complex 

administration and 
directions than MMSE

MoCA



Attention and Working Memory
- Spatial span
- Digit Ordering Test
- Trail Making Test

Cognitive flexibility

Sustained attention



Executive Functions
- Phonemic Fluency (words beginning with a given letter)
- Stroop Test (response inhibition: say the color of the ink)

Green
blu
red
blu
green
green
red
red



Language
- Denomination Test

- Category Fluency Task (words 
pertaining to a semantic 
category)



Visuo-spatial Functions
- Letters Recognition (VOSP)
- Rey-Osterrieth Complex 

Figure Test (copy)
- Clock Drawing test copy
- Benton test



Rey Figure immediate 
and delayed copy

Direct copy Delayed copy



Memory
- Cued Recall Test (frontal or posterior deficits?)
- Prose Memory Test
- Rey-Osterrieth Complex Figure test (recall)



PDD detection





Trail Making test
TMTA TMTB



Clock drawing test



• Cognitive decline and dementia are common and heterogeneous in 
patients with LBD

• PD-MCI represent a risk factor for developing dementia although “malign 
profile” need to be clearly identified to develop therapeutic strategies that may 
slow down cognitive decline.

• Verbal retrieval memory, and visuo-spatial dysfuntions are primarly 
affected in PDD.

• Attentive/executive and visuo-spatial abilities deteriorate very early in DLB 
compared to AD and PDD.

Conclusion



Practical session..



Clinical Dementia Rating (CDR) 
Overview

The CDR is a global measure to assess the impact of cognitive loss on 
social, behavioural and everyday functioning

Investigators at Washington University (St. Luois, MO) developed the 
CDR to clinically stage the severity of dementia by standardized and 
reliable means (Hughes et al 1982)

The necessary information to make each rating is obtained through a 
semi-structured interview of the patient and a reliable informant or 
collateral source (e.g., a family member). 



Clinical Dementia Rating (CDR)
It characterizes six domains of cognitive and functional performance: 
Memory, Orientation, Judgment & Problem Solving, 
Community Affairs, Home & Hobbies, and Personal Care.

5 out of 6 domains are rated on 5 point ordinal scale characterizing 
different level of impairment: 0; 0,5; 1; 2; 3.

A global CDR  score is derived from a synthesis of individual rating in 
each of the domain. It is useful for characterizing a patient’s overall 
level of impairment or stage of dementia at a given point in time.

0   = No impairment, 
0.5= Very Mild Dementia
1   = Mild Dementia 
2   = Moderate Dementia
3   = Severe Dementia



General Rating Conventions
• The informant and the subject are always interviewed separately

• The informant interview must be completed first; subject interview 
second

• Use all clinical information obtained from the informant and the 
subject to make the best judgment for each domain

• Score each domain as independently as possible

• Only rate impairment if it is due to cognitive loss alone; do not rate 
impairment in CDR domains if due to other factors such as physical 
handicap or depression

• Severity descriptors are meant to be guides; not to be taken literally

• In case of clinical doubt between two rating levels, rate up (more 
severe)



Memory questions for 
informant

It provides info 
about the presence 
of problems, 
consistency, 
interference with 
everyday life, recent 
vs. well learned 
event, pt. personal 
details



Orientation questions 
for informant

It provides info 
about time 
orientation, time 
relationship,
orientation to space  



Problem solving 
questions for informant

It provides info about pt’s 
ability to cope with
•small amount of money, 
•household emergency,
•financial transaction,
•understand explanations, 
•behave appropriately.



Community affair questions 
for informant

It provides info about pt’s 
occupation and social 
interests



Home and Hobbies questions 
for informant

It provides info about pt’s 
ability to perform everyday 
activities, if and what 
changes have occurred in 
his/her ability to perform 
household chores and 
hobbies.



Personal care questions for 
informant

It provides info 
about pt’s preserved 
ability of taking care 
of himself/herself:
dressing, washing, 
eating, sphincter 
control.



Memory question for 
subjects

It provides info 
about problems 
consistency, recent 
vs. well learned 
event memory 
problems, learning 
abilities pt. personal 
details



Orientation question 
for subjects

It provides info 
about time 
orientation, time 
relationship,
orientation to space  



Problem solving 
questions for informant

It provide info 
about problems 
solving, 
similarities and 
differences



CDR Record Form – Rating Table 
(Boxes)



CDR Total score
• The Global Score for the CDR is obtained by entering the 

Box scores into the Web form located at: 
http://www.biostat.wustl.edu/adrc/

• For the Personal Care domain, a score of 0.5 is not 
allowed. Only scores 0, 1, 2, and 3.

• If Memory is 0.5, the Global CDR Score will be a 0.5 at 
minimum. The weighting applied to each domain 
influences the Global Score greatly

http://www.biostat.wustl.edu/adrc/


Normal MCI AD

0 0.5 1

CDR (clinical dementia rating scale)



Take home messagges
• Testing Conditions
ü ON therapy (verify at the beginning and at the end 

of testing)
ü Well rested
• Assess mood and anxiety
• Rule out other medical conditions that may 

affect cognition:
ü Active infection, thyroid, hepatic or renal disorders



• Ask about cognitive concerns and functions related to 
cognition (patient + collateral historian)

• Use MOCA to screen for cognitive impairment and 
MMSE for detecting cognitive decline

• If diagnosis is uncertain, refer for neuropsychological 
testing

• Repeat cognitive assessment every 12-18 months for 
PD-MCI. 

Take home messagges



Thank you


