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research. CIHR-funded research and researchers have delivered better care,
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INTRODUCTION

Welcome to
the fall 2014
issue of Show
me the Evidence
The statistics are well known: our population is getting older,
and dementia diagnoses are on the rise. With no effective
treatments available, the outlook for people with dementia,
their families, and the public in general is discouraging.
But underneath all the bleak headlines, there are glimmers
of hope. Through more collaborative research, we are learning
new things about dementia every day, and networks of
researchers are working together to turn this knowledge into
better outcomes for dementia patients and their caregivers.
The Canadian Institutes of Health Research (CIHR) is the Government of Canada’s
health research investment agency. CIHR provides support for investigator-driven
health research, but also sets strategic investment priorities to respond to key
health and health system challenges. In identifying areas for strategic investment,
we carefully consider where Canada can capitalize on its research strengths
and have the greatest possible impact. To date, CIHR has developed several
Signature Initiatives to help us make strategic investments in promising areas
of health research.
In this issue of Show me the Evidence, we profile CIHR’s national research strategy
on dementia, also known as the International Collaborative Research Strategy for
Alzheimer’s Disease. Dementia is a growing health care challenge in Canada. As
people enter their senior years, their risk of developing dementia climbs. Statistics
Canada projects that by the year 2036, approximately 25% of Canadians will be over
the age of 65, up from 14% in 2009. And as our population ages, the rate of Alzheimer’s
disease and other dementias will also climb. While experts predict that other
high-income countries will experience similar increases, low- and middle-income
countries could see a 250% surge in dementia during the same period. CIHR is
working closely with national and international partners to identify and invest in
the research projects with the greatest potential.
The CIHR-supported research highlighted in this issue has not only helped improve
our understanding of dementia, it’s also created new possibilities for improved
diagnosis, treatment and quality of life for patients and their families. The stories
describe:
•
•
•

An improved understanding of shared risk factors for vascular health
and dementia;
Improved support for dementia caregivers; and,
Advances in diagnosis crucial to the prevention of disease

CIHR-funded research and researchers have delivered:
•
•
•

A potential new approach to preventing or slowing the
onset of dementia;
An assessment tool to help health professionals understand
the needs of dementia caregivers; and,
An internationally-recognized diagnostic tool for
identifying the early signs of cognitive impairment.
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Preventable Dementia:
A Radical Rethink
of the Causes of
Dementia
Two veteran stroke and dementia researchers say the evidence points
to a common, treatable origin
at a glance

WHO: Dr. Sandra Black, University of Toronto; Dr. Vladimir
Hachinski, Western University
Issue: The increase in the number of elderly Canadians with
dementia, including Alzheimer’s, is driving the need for an
understanding of the processes behind dementia that will lead
to improved treatments. There’s compelling research evidence
that strokes and dementias have a common origin, and
interact, through the health of brain blood flow, or
cerebrovascular health. This insight has profound treatment
implications since there are known preventative and treatment
options to improve vascular health.
Project: Dr. Hachinski’s CIHR-funded basic research has laid the
groundwork for an understanding of the links between
strokes, dementia and overall brain vascular health. Dr.
Black’s Sunnybrook Dementia Study has helped visualize the
link between these diseases through the collection and
analysis of brain scans of more than 1,000 dementia patients.
Research Evidence: Through her neuroimaging research, Dr.
Black is exploring the use of imaging as an early detection
and screening tool for dementia-related vascular changes.
Evidence in Action: Drs. Black and Hachinski’s research is leading
to a fundamentally new approach to dementia treatment:
early prevention based on addressing risk factors for vascular
health, such as hypertension, diabetes and smoking. Their
research was instrumental to the development of the first
dementia screening protocol that combines stroke, dementia
and overall vascular health.
Sources: Vladimir Hachinski & Luciano Sposato, “Dementia:
from muddled diagnoses to treatable mechanisms,” Brain, 136
(2013):2652–2656.
Sandra Black, “Vascular cognitive impairment: epidemiology,
subtypes, diagnosis and management”, The Journal of the Royal
College of Physicians of Edinburgh, 41 (2011):49–56

Dr. Sandra Black is pointing to
one of a dozen tiny black dots on
an elderly patient’s brain scan.1
“These are literally tiny little holes in the brain,”
says Dr. Black of the pen-nib-sized dots.
The holes are the result of silent, or covert, strokes,
when a lack of blood has caused localized brain
tissue death, or, in medical language, an infarct. But
this brain scan wasn’t done to study strokes. It was
part of the landmark CIHR-funded brain imaging
study known as the Sunnybrook Dementia Study. 2

Dr. Black, and her Western University colleague,
Dr. Vladimir Hachinski, are world-leading veterans
of stroke and dementia research, as well as clinical
care, and they both see overwhelming evidence
that the two conditions are intimately linked. Both
strokes and dementia, their research shows, are
issues of cerebrovascular health – the condition of
blood flow through brain arteries and veins.
Their insight points to a dramatic shift in perspective
on the treatment of dementias, including Alzheimer’s:
that they can be prevented by reducing vascular risk
factors, such as hypertension and lack of exercise.3

“All dementias have a vascular component,” says
Dr. Hachinski, who’s the current president of the World
Federation of Neurology. “Of all the things that we
know, the only main thing we know for sure is that we
can treat vascular disease.”
During his more than 40-year career, Dr. Hachinski
has pioneered the study of vascular-related dementia,
cognitive impairment due to the effect of strokes and
brain vascular disease. He developed the Hachinski
Ischaemic Score, 4 a widely used clinical test to
differentiate between Alzheimer’s-type dementia
and vascular dementia.5

Photo courtesy of C. Berezuk and A. McNeely of the LC Camp Cognitive Neurology Unit at Sunnybrook Health Sciences Centre.
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“These are literally tiny little holes in the brain,”

says Dr. Black of the pen-nib-sized dots.

Types of dementia Dementia is a term that refers to the impact on cognition
and behaviour of several different diseases caused by different physical
changes to the brain. Alzheimer’s disease, a neurodegenerative condition, is the
most common form of dementia. It is traditionally diagnosed by the presence
of amyloid and tau protein clumps, or plaques, throughout the brain. Vascular
dementia, on the other hand, is caused by loss of blood flow to parts of
the brain. But Dr. Hachinski says this distinction is being outdated by a deeper
understanding of the common vascular components to both conditions.

Delay, delay, delay
One key to preventing dementia
is to delay its onset, says
Dr. Vladimir Hachinski. “If you
can delay dementia by one year
you will cut the prevalence by
20 percent. If you can delay it
by five years you really cut in
half the prevalence because
people will die from other things
or multiple causes,” he says.
Reducing vascular risk factors
to delay the onset of dementia
can thus have a profound
impact on the quality of life of
a person’s final years.

4

Evidence in Action: A more comprehensive view of dementia
Drs. Black and Hachinski’s research and leadership were
instrumental to the development of the first dementia screening
protocol that combines measures of cognitive impairment and
vascular risk factors. The National Institute of Neurological
Disorders and Canadian Stroke Network Vascular Cognitive
Impairment Harmonization Standard is the current clinical
gold-standard assessment of this type.
10

Alzheimer’s-type dementia is traditionally diagnosed
by the presence of amyloid and tau protein clumps, or
plaques, throughout the brain. But Dr. Hachinski says
this is a distinction that’s been superseded by a deeper
understanding of the common vascular components.
“Most dementias are mixed dementias,” he says, with
both a vascular and Alzheimer’s-like protein
component.
In an analysis of data from the Canadian Study for
Health and Aging, which contains detailed medical
information on 12,000 Canadians, Dr. Hachinski
and colleagues found that people over 65 who had
experienced a stroke also had some cognitive
impairment.6 Then, in a lab mouse model he co-created,
he demonstrated that induced strokes in the presence
of amyloid deposits resulted in much greater brain
damage than in the absence of amyloid.7
“It’s a two-way street,” says Dr. Black of the links
between strokes and dementia. “I always shock
people at conferences when I say that Alzheimer’s
is a cause of stroke because it causes hemorrhaging
from the amyloid that goes into the vessels.”
Visualizing vascular burden
Through the ongoing Sunnybrook Dementia Study,
started in 1995, she’s collected standardized MRI and
SPECT-scan (Single Positron Emission Computed
Tomography) images of more than 1,000 patients with
dementia. In addition, she’s led the development of
an “analytical pipeline” for correlating patients’ brain
scans with their cognitive and behavioural profiles,
and comparing them to scans of healthy aging brains.
“We’ve done scans in a way that’s enabled us to
measure the brain changes in a way that’s very
objective,” says Dr. Black of the study, which has
produced more than 140 scientific papers.
These scans have revealed the widespread nature of
silent strokes.
“A quarter of Canadians 65 and older have these tiny
areas of dead brain tissue,” says Dr. Black. Unlike
major strokes which result in dramatic, almost
immediate paralysis or loss of speech, silent strokes
cause gradual, cumulative cognitive decline.
But these silent strokes are not the only source of
decline. The scans have also revealed that as many
as 9-in-10 elderly Canadians’ brain function is slowed
by some level of white matter disease, named for the
lobe-shaped white patches that appear on brain scans.8
“We think those white regions are water on the brain,”
explains Dr. Black. The cerebral equivalent of swollen
ankles, these white regions are the result of the
pooling of cerebrospinal and interstitial (between
cells) fluid in the brain. Dr. Black believes this is
caused by a thickening of the veins that drain blood
from deep in the brain, creating “vascular resistance.”
These thickened veins act like a partially blocked
drain, preventing the cerebrospinal and interstitial
fluid from being reabsorbed into the veins, thereby
slowing the brain’s ability to flush-out “garbage” such
as amyloid and tau proteins.
White matter disease “may be very important in the
etiogenesis (cause) of Alzheimer’s,” says Dr. Black.
She’s testing this hypothesis through a current
CIHR-funded study looking at amyloid build-up over
time in patients with white matter disease.

A new approach to dementia
Taken together, Dr. Hachinski’s and Dr. Black’s findings
are prompting them to call for a new clinical approach
to dementias of all kinds: one focused on delaying, or
even preventing, the disease by reducing vascular risk
factors long before the appearance of dementia.
“Roughly speaking, the molecular mischief of
Alzheimer’s disease takes about 20 years to develop,
so by the time you exhibit symptoms there is a lot
of pathology in the brain that you’re not going to solve
with a silver bullet,” says Dr. Hachinski. “If we are
going to make any difference we’ll have to start
earlier, and we’ll have to treat the risk factors that we
know we can treat.”
Under this new approach, one of the main challenges
will be learning to reliably spot the early signs
of dementia. With Western University colleague
Dr. Manuel Montero-Odasso, Dr. Hachinski has
recently shown that changes in gait (walking) in
elderly patients may be an early warning sign of
“brain failure.” Gait changes are thus a possible
screening tool for those who’d benefit from treating
reversible vascular risk factors, including obesity,
lack of exercise, and unhealthy diet.9
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Similarly, Dr. Black’s neuroimaging research has laid
the groundwork for the possibility of using brain
imaging, including the tiny black dots that are
indicative of brain tissue death, as an early detection
and screening tool for dementia-related vascular
changes. Inspired by the major successes with
cardiovascular and stroke treatment achieved in
the past 20 years, Dr. Black says her focus is now
seeing these vascular gains transferred to dementia
prevention.
“I find myself to be involved in system change with
respect to dementia because I have a sense of urgency
about the future,” says Dr. Black. “We need to find
ways to set up care to prevent this disease.”

Bridging research silos
Drs. Hachinski and Black are reaching out to
colleagues in both the stroke and dementia
communities and building common ground on the
issue of brain vascular health. They’re both on the
executive council of the International Society for
Vascular Behavioural and Cognitive Disorders. This
interdisciplinary research bridge-building helped
pave the way for the new CIHR Canada-wide Vascular
Health Network, dedicated to breaking down
barriers between disciplines and vascular diseases.
11

for more information
Dr. Hachinski’s 2005 Thomas Willis Lecture: “Stroke and Vascular Cognitive
Impairment: A Transdisciplinary, Translational and Transactional Approach.”
Available at: https://stroke.ahajournals.org/content/38/4/1396.full.
Alzheimer Society of Canada website: http://www.alzheimer.ca/en.
Canadian Vascular Network website: http://www.cihr-irsc.gc.ca/e/48014.html.
Mind Over Matter Video: http://vimeo.com/93555238.

Show Me the Evidence

C.A.R.E. for Caregivers:
An Innovative
Psychosocial Tool
Assesses the Needs
of Caregivers
As Canada’s ageing baby boomers increasingly care for a spouse
or parent with dementia, family caregivers need support to avoid
becoming patients
at a glance

WHO: Dr. Janice Keefe, Mount Saint Vincent University
Issue: As the number of Canadians with dementia grows, the
burden of this increase will fall largely on family caregivers.
However, while family caregivers are key to the Canadian
health care system, they aren’t viewed as clients by many
health service agencies. New assessment tools to accurately
identify caregiver needs are needed to inform the development
of caregiver support programs.
Project: Since 2001, Dr. Janice Keefe has co-led the development
of the C.A.R.E. Tool, a pioneering psychosocial questionnaire
that captures family caregivers’ diverse and complex needs.
Research Evidence: In a recent CIHR-funded study, Keefe and
colleagues identified best-practice guidelines for the timing
of caregiver assessment for those caring for elderly spouses
with dementia.
Evidence in Action: During the past decade, the C.A.R.E. Tool has
prompted a growing paradigm shift in how national, provincial
and local health systems think about who they serve: that in
the case of disabled and elderly persons being cared for at
home, the elderly spousal caregiver also requires care and
support. Alberta’s Caregiver and Enhanced Respite pilot project
used the C.A.R.E. Tool to identify at-risk family caregivers, and
guide policy development for caregiver support programs.
Sources: Keefe, Janice, et al., “Caregivers’ aspirations, realities,
and expectations: The C.A.R.E. Tool,” Journal of Applied
Gerontology, 27, 3(2008):286–308.
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Sharing insight to improve care for the elderly
Insights from C.A.R.E. Tool research are shaping a
new generation of health professionals. “Part of
what I do now is I speak to the second-year medical
students about issues related to caregiving and
homecare,” says Dr. Keefe, who is also the head of
policy development with the Canadian Dementia
Knowledge Translation Network. “I give these future
physicians a perspective on what’s happening out in
the community and what is the evidence that we have
learned from family members who are caring for
older people with dementia.”

From her office at Mount Saint
Vincent University in Halifax,
Dr. Janice Keefe is co-leading
a webinar for 200 health care
providers working at nursing
homes, hospitals, Alzheimer’s
societies and seniors’ health
organizations across Canada and
the United States.1 The webinar’s
accompanying text chat buzzes
with enthusiasm.

“This is just what I’ve been looking for,” types one
participant representing a national mental health
agency.
What’s unusual is that Dr. Keefe’s not talking about
patients, the traditional “clients” of these organizations.
She’s talking about their at-home, family caregivers.
“These caregivers are the backbone of our current
health system,” says Dr. Keefe. “Yet we don’t treat
them this way. One of the big challenges we face is
that caregivers aren’t viewed as a client or eligible
for services in and of themselves.”
She’s working to change this situation. For the past
twenty years, Dr. Keefe and her team have been at the
forefront of an international movement focused on
assessing the health needs and challenges of family
caregivers – predominantly daughters and spouses
– who are caring for elderly loved ones with disabilities,
cognitive impairments and dementia.

The research comes at a critical juncture. With the
number of elderly Canadians on the rise, we are set to
see an increase in the rate of Alzheimer’s disease and
other dementias. This growing health burden will fall
largely on family caregivers.2
At the heart of Dr. Keefe’s research is her co-creation of
the Caregivers’ Aspirations, Realities and Expectations
(C.A.R.E.) Tool. It’s a pioneering assessment tool for
developing an evidence-based understanding of the
support services that family caregivers need.
“We wanted to give caregivers a voice, to really let
caregivers tell their story in their own words,” says
C.A.R.E. Tool co-creator Nancy Guberman, now a
retired University of Quebec in Montreal professor
of social work, who co-presented the webinar.

7

Evidence in Action: starting a conversation
The Caregivers’ Aspirations, Realities and Expectations (C.A.R.E.)
Tool is helping health care providers understand the diverse and
complex needs of family caregivers. At its core, the C.A.R.E. Tool is
a conversation starter, both between caregivers and home
support professionals, and among health policy officials. “It’s
an awareness issue,” says C.A.R.E. Tool co-creator Janice Keefe.
“The C.A.R.E. Tool is fuelling a dialogue about the needs of family
caregivers.”

Starting a conversation about C.A.R.E.
Dr. Keefe, Professor Guberman and colleagues started
C.A.R.E.’s development in 1998 after conducting a
global survey of existing caregiver assessment tools
and not finding a single, comprehensive tool. The
C.A.R.E. Tool fills this gap. For caregivers, the C.A.R.E.
Tool provides the chance to sit down for an hour or
more, either in a single session or several, and talk
about their situation.
“For two-thirds of them, it was the first time they’d
been able to talk about their experiences as caregivers,”
says Dr. Keefe of the 168 caregivers in Quebec and
Nova Scotia who took part in the tool’s initial research
and development.
But it’s more than just a chance to talk. The C.A.R.E.
Tool also offers a detailed framework for a structured
conversation between health care providers – including
social workers, nurses and other health care
professionals – and caregivers about the caregivers’
challenges, concerns and hopes. Critically, it helps link
these needs to potential caregiver support services,
such as respite support.
The C.A.R.E. Tool has also helped reveal important
details about today’s spousal caregivers. A recent
C.A.R.E. study found that three-in-four were women
between the ages of 65 and 90, caring for an elderly
spouse, one often in cognitive decline. The vast
majority of these caregivers perform their role out of
love and a sense of spousal obligation, often not even
thinking of themselves as “caregivers”, says Dr. Keefe.
However, through the C.A.R.E. Tool conversation
process, what’s clear is that more than half feel
exhausted and overwhelmed, and more than 70% are
frustrated and discouraged.
C.A.R.E. changing policy
During the past decade the C.A.R.E. Tool has prompted
a growing paradigm shift in how national, provincial
and local health systems account for who they serve.3
“All the research says that if you focus on caregivers
enabling them to continue caring for as long as possible
it’s more beneficial to the caregiver, the client and
the health system as a whole,” says Jamie Davenport,
Director, Home Care Development, Seniors Health,
Primary and Community Care with Alberta Health
Services (AHS). Ms. Davenport recently authored a
report on an AHS pilot project that used the C.A.R.E.
Tool to assess the needs of 79 home caregivers,
80 percent of whom were elderly female spouses
caring for a husband with a cognitive impairment.
The result, says Ms. Davenport, altered policy so that
at-risk caregivers throughout the province are assessed.
For Dr. Keefe, the next stage of the research involves
developing evidence-based best practices for caregiver
assessment. For example, in the recent “Timing of the
C.A.R.E. Tool Project,” Dr. Keefe and colleagues explored
when, in the case of caregivers of spouses with
dementia, it was best to provide caregiver assessment.
The study group of 100 spousal caregivers in Nova Scotia
and Prince Edward Island was equally divided into
three groups: those caring for a spouse with mild,
moderate or severe cognitive impairment. 4
“The interesting thing is that some of the people caring
for moderately and severely cognitively impaired
spouses felt that it would be better to have the
assessment earlier because it would have prepared
them for some of the things they were now
experiencing,” says Dr. Keefe. The researchers
concluded that in an ideal situation every caregiver
should be assessed once they’re identified as a
caregiver to provide a baseline assessment.

There’s evidence that the C.A.R.E Tool and the process
of caregiver needs assessment has a positive health
impact in-and-of itself.
“Caregiver assessment really helps to maintain the
health and well-being of caregivers,” says Professor
Guberman. “It does this by allowing caregivers to talk
through their issues and start considering their own
needs.”
Ms. Davenport agrees: “There is definitely a therapeutic
impact of the C.A.R.E. Tool for caregivers. We had
situations in which as soon as our project nurse walked
into a home and sat at the table the caregiver broke
down.”
As Dr. Keefe and her research team prepare to write a
synthesis report on lessons learned from the C.A.R.E
Tool’s past fifteen years, Dr. Keefe is also reflecting on
her personal experience. Last summer, her mother
passed away after five years of cognitive decline. Her
mother was able to spend those final years in her own
PEI home thanks to the coordinated efforts of her nine
children who shared daily care for her.

“I really am committed to improving the lives of
caregivers,” says Dr. Keefe. “At the same time we have
to watch the balance between advocacy and evidence
so that we’re always coming back to what [the] data
tells us.”
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CHNET-Works!, “Older Spousal Caregivers: How A Caregiver Assessment
Can Promote Seniors’ Mental Health,” Feb. 06, 2014. (webinar)
http://www.chnet-works.ca/index.php?option=com_rsevents&view=event
s&layout=show&cid=267%3A365-esdc-older-spousal-caregivers-how-acaregiver-assessment-can-promote-seniors-mental-health--conjoints-agesaidants-naturels--comment-une-evaluation-des-aidants-naturels-peutpromouvoir-la-sante-mentale-des-aines&Itemid=25&lang=en.
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Available at: http://www.alzheimer.ca/en/on/About-dementia/Dementias/
What-is-dementia/Facts-about-dementia.
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Accreditation Canada, “The C.A.R.E. Tool—Support for integrated care of
caregivers and care receivers,” (accessed March 2014). Available at:
http://www.accreditation.ca/care-tool%E2%80%94support-integrated-carecaregivers-and-care-receivers.
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Mount Saint Vincent University, “Timing of the C.A.R.E. Tool Project,”
(accessed March 2014). Available at: http://www.msvu.ca/en/home/
community/Centres_Institutes/centreonaging/projects/
caregiverassessment/Timing_of_the_CARE_Tool_Project/default.aspx.

A lighter load
For those caring at home for an elderly spouse
with cognitive impairment, there’s often a heavy,
if invisible, psychological burden – one that can
gradually erode a caregiver’s mental health.
Alberta’s Caregiver and Enhanced Respite pilot
project demonstrated the C.A.R.E. Tool can help
lighten this emotional load. Caregivers completed
either the Caregiver Risk Screen or the Zarit Burden
Test (a structured verbal interaction used to evaluate
levels of stress in caregivers of Alzheimer patients)
before and after receiving additional hours of
in-home respite support and the C.A.R.E. assessment.
“There was a reduction in peoples’ scores on the
Caregiver Risk Screen and the Zarit Burden,” says
Ms. Davenport, noting that this was attributed to
the combination of the C.A.R.E. process and respite
support. “It was enough to show us that we made
a small impact on the participants. They felt a little
better.”

for more information
C.A.R.E. Tool primary website: http://www.msvu.ca/en/home/community/
Centres_Institutes/centreonaging/projects/caregiverassessment/default.aspx.
Canadian Caregiver Coalition website: http://www.ccc-ccan.ca/.
Canadian Dementia Knowledge Translation Network website:
http://lifeandminds.ca/.
Statistics Canada, Portrait of Caregivers: 2012. Available at:
http://www.ccc-ccan.ca/media.php?mid=378.
Janice Keefe’s TEDx lecture What to do about mom?:
http://www.youtube.com/watch?v=Bk0DNKsoscs.

MoCA helps
clinicians
Neurology journals skeptical at first
The team’s groundbreaking study was initially
rejected by several well-respected neurology
journals. As of February 2014, nine years after being
published in the Journal of the American Geriatrics
Society, the study had surpassed 1,800 citations. It was
also recognized as the most-cited article on mild
cognitive impairment between 2006 and 2009.1

MoCA test page sample used in photo courtesy of Ziad S. Nasreddine.
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No Time to Waste:
Detecting the Early
Signs of Dementia
The Montreal Cognitive Assessment helps clinicians around
the world quickly identify mild cognitive impairment
at a glance

WHO: Dr. Ziad S. Nasreddine, Center for Diagnosis and Research
on Alzheimer’s disease (CEDRA); Dr. Natalie Phillips, Concordia
University; Dr. Howard Chertkow, McGill University
Issue: Clinicians can diagnose mild cognitive impairment (MCI)
with a neuropsychological exam, but it is a lengthy procedure.
The Mini Mental State Examination (MMSE), is commonly used
to detect dementia and is relatively short, but it isn’t sensitive
enough to detect MCI.
Project: Between 1996 and 2005, using a combination of clinical
experience, research infrastructure and insights from
neuropsychology, researchers developed the Montreal
Cognitive Assessment (MoCA), a tool to screen for MCI
in 10 minutes.
Research Evidence: The MoCA detected 90% of subjects with MCI,
while the MMSE found only 18%. The MoCA also detected 100% of
subjects with Alzheimer’s disease compared to 78% for the MMSE.
Evidence in Action: The MoCA has now been translated into
at least 43 languages and dialects, and is used by clinicians
in 100 countries.
Sources: Julayanont, P., et al. “The Montreal Cognitive
Assessment (MoCA): Concept and Clinical Review.” Forthcoming
in A.J. Larner (ed.), Cognitive Screening Instruments: A Practical
Approach. Springer-Verlag.
The MoCA website: www.mocatest.org.

In 1996, just two weeks into his
new job on the south shore of
Montreal, Dr. Ziad Nasreddine
couldn’t find time for all his
work. Cognitive assessments for
mild cognitive impairment (MCI)
at the Neuro Rive-Sud Clinic
were taking at least 90 minutes
per patient. Either he had to
develop a tool to speed up these
assessments or abandon his
cognitive neurology practice
before it had even begun.

Fast forward to 2014: a tool he pioneered known now
as the Montreal Cognitive Assessment (MoCA) is not
only helping Dr. Nasreddine manage his own work,
it’s enabling clinicians all over the world to screen
patients for MCI with remarkable sensitivity in about
10 minutes and detect the early signs of dementia.
The MoCA – pronounced “mocha” – features
11 sub-tests that assess several mental processes:
attention and concentration, executive function
(planning, organizing, flexibility), memory, language,
visuoconstructional skills (drawing a three-dimensional
cube and a clock), conceptual thinking, calculations
and orientation. A score of 26 out of 30 is considered
normal, and scores are adjusted based on the patient’s
level of education.
A free, paper-and-pencil tool, the MoCA has now been
translated into at least 43 languages and dialects, and
is used by clinicians in 100 countries around the world.

“I get emails from neurologists around the world
thanking us for giving them this test,” says
Dr. Nasreddine. “A lot of clinics don’t have anything
between a comprehensive neurological assessment
and the Mini Mental State Examination (MMSE).
It’s filling an important niche.”
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Evidence in Action:
A sensitive and timely cognitive assessment tool
The MoCA has been endorsed by the Canadian Stroke Consortium
and the National Institutes of Health (NIH) in the U.S. In their
clinical trial, using both English- and French-speaking subjects,
the team found the MMSE identified mild cognitive impairments
only 18% of the time, while the MoCA identified 90% of cases. Even
for dementia, the new tool was more efficient: the MMSE identified
78% of Alzheimer’s cases, while the MoCA identified 100%.
1

2

Before the MoCA

The MoCA in practice

Since the mid-1970s, the MMSE had been the gold
standard for cognitive screening. While this
10-minute test was designed to detect cognitive
impairment in dementia, it was not sensitive enough
to pick up signs of milder cognitive deficits, which
sometimes lead to dementia, or to evaluate executive
function. Thus, family members might notice the
mental decline in a loved one, but the person might
still easily pass the relatively simple test items on the
MMSE, leaving impairment undiagnosed.

While MoCA has been validated as a screening tool, the
researchers point out that it has clinical limitations.
Dr. Nasreddine uses the test cautiously. “If the results
are normal, you reassure patients,” he says. “If it’s
abnormal, we don’t jump to conclusions. Anything
can affect performance. You have to be vigilant as a
clinician, and try to interpret results correctly.”

“It can sometimes take two years to convince family
doctors who use the MMSE to acknowledge the
mild cognitive impairment in their patient,” says
Dr. Nasreddine. “This is valuable time lost because a
lot can be done during the MCI period. The doctor can
follow the patient more closely, and the family
can keep an eye on issues like driving, medications,
vascular risk factors and legal matters like power of
attorney in case of incapacity.”

In her neuropsychological research, Dr. Phillips uses
the MoCA all the time to screen out older adults with
cognition problems. “It’s an entry point into the lab,”
she says. “Then we do more extensive testing.”
Dr. Serge Gauthier, who directs Alzheimer’s research
at the McGill Centre for Studies in Aging, agrees other
tools than just the MoCA are required. “It’s a fantastic
tool, but once you find abnormalities, you need to
probe deeper,” says Dr. Gauthier, who was part of a
working group studying how to validate the MoCA for
people with lower levels of education.

Will the MoCA stand the test of time? “Cognitive tests
don’t last forever,” says Dr. Chertkow. “An efficient
computerized test may eventually replace the MoCA.”
For her part, Dr. Phillips cautions about any approach
relying solely on computers. “Nothing replaces the
information an experienced clinician gets from seeing
a patient taking a cognitive test in person,” she says.
Whether on its own or in conjunction with other tests,
the work of Drs. Nasreddine, Phillips and Chertkow
will likely play a future role in the field. “Once there is
better treatment for dementia, early diagnosis will
be key for therapy,” says Dr. Chertkow. “That’s exactly
what the MoCA was designed to do.”

1

Nasreddine, Ziad, MoCA News (2010). Available at: http://www.mocatest.
org/moca_news.asp.

2

Nasreddine, Ziad, et al. “The Montreal Cognitive Assessment (MoCA): A
brief screening tool for mild cognitive impairment,” Journal of the American
Geriatrics Society 53(2005):695–699.

Taking a cognitive test is not only useful for detecting
cognitive deficits: it can also reassure subjects who
pass the test that their memory lapses are normal,
and not dementia. Scoring high on simple questions
in the MMSE, however, did not calm the jitters of
Dr. Nasreddine’s patients. “I couldn’t reassure them
there was nothing to be worried about with just the
MMSE,” he says.
While in residency at Sherbrooke University,
Dr. Nasreddine had developed a one-hour screening
test for MCI, an innovation that helped him land a
fellowship at the University of California Los Angeles
(UCLA). After starting a practice at the Neuro Rive-Sud
Clinic in Montreal, however, he quickly discovered
that a one-hour test absorbed too much time in his
busy schedule. Between 1996 and 2000, while at the
clinic, he continued to fine-tune the test based on his
clinical experience. An initial scientific trial with
French-speaking subjects using a 10-minute version
yielded promising results.
The desire to develop an English version of the tool
and publish research findings brought two new
partners on board in 2003 who further enhanced the
tool. Dr. Howard Chertkow, director of the Jewish
General Hospital Memory Clinic and a professor of
neurology at McGill University, brought two decades
of research experience in memory and Alzheimer’s
disease. Dr. Natalie Phillips, a psychology professor
at Concordia University who directs the Cognitive
Aging and Psychophysiology Lab, brought academic
and clinical expertise in neuropsychology, language,
working memory and executive function.
“The three of us sat down and looked at the preliminary
data – which items could help discriminate older
adults with normal cognition from those with MCI
and mild Alzheimer’s,” says Dr. Phillips.
Ultimately, the team kept the most useful items and
added a few new ones. Dr. Phillips, for example,
helped find the “sweet spot” in memory retention:
the number of words to remember that would be
demanding enough to catch a memory difficulty
without stumping a healthy older adult. They settled
on five words, one fewer than an earlier version of the
MoCA.
Dr. Chertkow drew on his own CIHR-supported
research that showed people with Alzheimer’s disease
quickly lose the ability to identify unfamiliar
animals. “So instead of naming a watch and a pen
[as in the MMSE], which is not a challenge, people
have to name a lion, rhinoceros and a camel,” he says.

Translating the MoCA
You can test verbal fluency using phonemic (letters
of the alphabet) and semantic (categories) cues.
One of the MoCA’s sub-tests asks subjects to name as
many words that start with the letter “f” as possible
within one minute. However, this test presented a
challenge when the MoCA was adapted for patients
in Hong Kong. “In the Chinese language, we don’t use
an alphabet so we can’t test phonemic fluency,”
says Dr. Adrian Wong, a clinical psychologist and
neuropsychologist at the Hong Kong Institute of
Education. “We test semantic fluency by asking
subjects to name animals. There are psychological
differences, but it’s the best we can do.” The
Hong Kong MoCA, which has been validated for
use in that population, also adapts other sub-tests
involving letters.

for more information
The MoCA test (Copyright Z. Nasreddine MD) is freely available for clinical,
educational and academic research use, at www.mocatest.org. The training kit
includes a video of test administration, neuro-anatomical correlation, and clinical
interpretation. Contact ziad.nasreddine@cedra.ca or info@mocatest.org.
Cognitive Aging and Psychophysiology Lab (CAP) website: http://psychology.
concordia.ca/fac/phillips/.
McGill Centre for Studies in Aging website: http://aging.mcgill.ca/index.html.
An interview with Dr. Ziad Nasreddine: How to treat Alzheimer’s. Video:
http://fr.video.canoe.tv/video/divertissement/cinema/2045312001/le-dr-ziadnasreddine/1180121103001/page/3.
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MoCA
goes digital
An electronic version of the MoCA (version 8.1),
which incorporates automatic scoring of the test,
processing speed and the calculation of a new
memory index score (MIS), will be available in 2014.
The MoCA-MIS helps clinicians and researchers
determine which MCI subjects are more likely to
convert to Alzheimer’s disease in the next 18 months.
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GATHERING MORE EVIDENCE

CIHR’s
International
Collaborative
Research
Strategy
for
Alzheimer’s
Disease
Since it was founded, CIHR has been a strong supporter of dementia
research. Over the past decade, CIHR has awarded more than
$236 million to researchers exploring the causes and possible
treatments of Alzheimer’s disease and other forms of dementia.
The organization has invested in research exploring all aspects of dementia, from identifying the genetic
roots of the condition to understanding its impact on the quality of life of patients and caregivers.
While it is important to study the many facets of this complex group of diseases, it’s vital that we do so
in a coordinated way that maximizes our country’s research strengths.
Recognizing this need for a coordinated approach to dementia, CIHR created the International Collaborative
Research Strategy for Alzheimer’s Disease in 2009 as its first Signature Initiative. The Strategy is led
by CIHR Institute of Aging and co-led by CIHR Institute of Neurosciences, Mental Health and Addiction.
The Strategy has three main areas of focus:
1. Primary Prevention – Prevent dementias from occurring by identifying the underlying mechanisms
responsible for the neurodegenerative processes that lead to Alzheimer’s disease and related dementias.
2. Secondary Prevention – Delay the progression of disease though diagnosis and early intervention.
3. Quality of Life – Improve access to quality care and enable the health care system to deal more
efficiently with the rising number of individuals with dementia.
The Strategy consists of a national component and an international component. In 2013, CIHR launched
a call for expressions of interest for the Canadian Consortium on Neurodegeneration in Aging (CCNA) –
the national component of CIHR’s Dementia Strategy. The CCNA will bring together more than
340 researchers in a new collaborative space to work with clinicians, patients, caregiver associations,
health charities, policy makers and industry partners from across the country and around the globe.
By bringing together the leading experts in various sectors touching dementia, the CCNA will help
increase the speed at which we generate the knowledge that is essential in the pursuit of new ways to
delay the onset of the disease, prevent it from occurring, and also improve the quality of life of those
affected and their families.
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The consortium will be supported by CIHR and 14 partners in both the public and
private sectors. CIHR held the first CCNA partners’ forum in the summer of 2013,
where participants were invited to share their ideas and perspectives on how to
build an innovative and collaborative research agenda for the final CCNA application.
On the international front, CIHR has helped Canada secure partnerships with
dementia research programs in other countries, including the Alzheimer’s Disease
Neuroimaging Initiative (ADNI) in the U.S., the Wellcome Trust-MRC-Canada
partnership in the U.K., the France-Québec-Canada partnership, the Network of
Centres of Excellence in Neurodegeneration (COEN) with seven partner countries
in Europe, the Joint Programme in Neurodegenerative Disease Research (JPND)
with 27 partner countries in the EU, and a Joint Program with the National Natural
Science Foundation of China.
These international partnerships are essential in bringing together the complementary
expertise of researchers and are aiding the development of methods, technologies
and research platforms to spur further advances in the field. For example, CIHR is
an active member of JPND and its COEN associated initiative in order to support the
inclusion of Canadian researchers in collaborative efforts on priority topics such
as comparing the different mechanisms underlying the different neurodegenerative
diseases causing dementia.
Through both the CCNA and international partnerships, CIHR aims to support
transformative research that will lead to preventive, diagnostic and treatment
approaches to Alzheimer’s disease and related dementias.

for more information
CIHR’s International Collaborative Research Strategy
for Alzheimer’s Disease:
http://www.cihr-irsc.gc.ca/e/43629.html.
CIHR Strategic Initiatives:
http://www.cihr-irsc.gc.ca/e/12679.html.
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NEED MORE EVIDENCE?

Thank you for reading the Fall 2014 issue of Show me the Evidence. We hope
that you enjoyed learning more about the impact of Canadian health
researchers and encourage you to visit CIHR’s website (www.cihr-irsc.gc.ca)
and social media sites (www.cihr-irsc.gc.ca/e/42402.html) to learn about
other CIHR-funded success stories.

In the Spring 2015 issue of Show me the Evidence,
we will be looking at CIHR and partner-funded
research successes in the area of epigenetics
research.
FOLLOW US AND ENGAGE WITH US ON:
Facebook
Show me the Evidence and Health Research in Canada
YouTube
Canadian Institutes of Health Research
Evidence in the Making
www.cihr-irsc.gc.ca/e/44921.html
Evidence Makers
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Feedback from the Community
www.cihr-irsc.gc.ca/e/44922.html

