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PART 1 - Protocols

Aboutthis Report

This report provides detailed information on the content of the 5™ US/Canada Forum on Mental Health
and Productivity.

The full-text of each of the presentations delivered at the Forumis included here in thisreportas edited
transcripts based on the audiorecording of the event. Othercontentis presented concerningthe key
themes from the discussion that occurred duringthe meeting and selectideas capturedinthe
comments andinterviews obtained after the meeting fromthe panel of experts.

Otherrelated source material fromthe Forumisalso provided in the appendicesto thisreport
concerning: the Forum Sponsor (Appendix A), the Forum Host and Report Sponsor (Appendix B), the full
roster of the invited presenters, discussants and members of the executive panel (Appendix C), a brief
review of the four previous US/Canada Forums on Mental Health and Productivity (Appendix D) and
highlights of the 2011 Final Report from the Roundtable (Appendix E).

BRIEF NARRATIVE REPORT ALSO AVAILABLE

We have also prepared an executive report of the 5™ Forum that is written in more of a journalistic
narrative style. Itis much shorterand focuses on the general themes of the presentations and the main
ideas generated fromthe discussion. Italso presentsaunifying strategy and plan of action for the
future that addresses the opportunities of greatest interest to the participants. Aswe publicizethe
reportand distribute it widely, we hopeto encourage business, government and science tocome
togetheraround the common cause of promoting workplace mental health.
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PART 2 - Prologue

Contextforthe 5™ Forum

Thisinvitation-only meeting was held on November 20th, 2013 in Toronto, Ontario, Canada. It was
hosted by the Canadian Imperial Bank of Commerce inits global corporate headquarterslocated in the
heart of Toronto’s financial district. The host venue of the beautiful CIBC executive boardroom onthe
56" floor of the building symbolized both the high levelof respect afforded to the participants and the
high goals of the Forum agenda.

The meetingfeatured a pair of keynote addresses, presentations by ten other distinguished speakers
and opendiscussion from over 30 participants representing different areas of business and science who
hailed from Canada, the United States and the UK. Alsoinattendance asobserverswere an executive
panel of a dozen expertsand analysts from the US and Canada who were tasked with providing insights
and advice afterthe Forum.

The firstfour Forumsinthe series were heldin 2007 and 2008 and were organized by the Global
Business EconomicRoundtable on Addiction and Mental Health. The Roundtablewas active between
the years of 1998 to 2011. Sponsoringthe Forum series was one of many of the Roundtable’s
contributions. Its’ goal was to translate, interpret, seek-out and study scientificdata from the world’s
great researchinstitutions and leading scientists and to learn from the real -life workplace experience of
employees. This body of work was summarized inaFinal Report published by the Roundtable in 2011
and highlighted here in Appendix E.

The Forum series began in Washington DCin 2007 and was launched by Canada’s Ambassadortothe
United States, Mr. Michael Wilson, and the US Ambassadorto Canada, David Wilkins. Another Forum
was held laterthatsame yearin Ottawaand two more in 2008 in Bostonand Toronto. Each Forum
succeededin bringing togetherbusiness executives, politicians and researchers to address topics of
mental health and the workplace.

A new non-for profit organization, Mental Health International, founded in 2013 is the successor to the
Roundtable. Bill Wilkerson, Executive Chair, Joseph Ricciuti, Presidentand CEO, Helen Lackey, Corporate
Secretary and board members Dr. Mark Attridge and Dr. Roger McIntyre are the company'sfounders. It
has the aim of buildingalliances between business and brain science, researchers and workplaces,
trading partners and economicsectors. Mental Health International was the sponsorand main
organizerof the 5™ Forum and is also the author of this report.

The Centre for Addiction and Mental Health (CAMH), based in Toronto, also assisted in planning certain
aspects of the 5" Forum. The support of CAMH is appredated and in particular, Dr. Bruce Pollock and Dr.
James Kennedy, who were instrumentalin selecting speakers forthe Forum. Also,a CAMH Foundation
special reception celebrating the Campbell Family Me ntal Health Research Symposium was held the day
before the 5" Forum and featured several of same internationally renowned presenters, including Dr.
Daniel Weinberger, Dr. Thomas Insel and Dr. Anthony Phillips.

Goingforward, a 6™ US/Canada Forumis now inthe planning stagesto be held laterin 2014 in Denver,
Colorado. The theme of this meeting will be to examine suicide prevention and depression.
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Purpose of the 5" Forum

The primary purpose of the 2013 Forum was to develop astrategicinternational agenda for mental
healthinthe workplaces of nations through a business-science partnership to accelerate ultimate
remission orcure scenarios fordepression and allied conditions.

The Honourable Michael Wilson also placed hisinfluence behind the genesis of the 5" Forum, providing
the opening presentation and personally mandating Mental Health International to develop astrategy
for respondingto the Forum theme of creating a Business-Science Partnership. The science and
business co-chairs of the Forum were, respectively, Dr. Bruce Pollock, Vice-President, Research, Centre
for Addiction and Mental Health and Rupert Duchesne, Group CEO, Aimia Corporation and Chairman,
Brain Canada. Othersinvolvedin planningthe meetingincluding the following past co-chairs of the
Forumseries:

Past Co-Chairs of the US/Canada Forum Series on Mental Health and Productivity

e Colum Bastable, Chairman, Cushman-Wakefield Real Estate

e JohnHunkin, former Chairman and CEO, Canadian Imperial Bank of Canada (CIBC)

e Dr. Ron Kessler, Professor of Health Policy, Harvard University Medical School

e Dr. Thomas Insel, Director, National Institute of Mental Health (NIMH), United States

e Dr. Anthony Phillips, Scientific Director, Canadian Institute of Neuroscience, Mental Health and
Addiction, Canadian Institutes of Health Research (CIHR)

e Dr. Rémi Quirion, Chief Scientist, Province of Quebec

e JosephRicciuti, Presidentand CEO, Mental Health International

e Honorable Michael Wilson, Chairman, Barclays Canada

e Bill Wilkerson, Executive Chairman, Mental Health International (Forum General Chairman)

Proposal for Discussion at the 5" Forum

The presenters and participants were asked to consider the following general proposal, which was
distributed in advance of the meeting.

International Business-Science Partnership for Mental Health and Productivity

On a number of fronts, Canada has effectively canvassed for —and made happen—international
cooperation and collaboration as the bookends for strategicaction to reduce the global impact of major
mental disorders. Thisoutreach hasbeen, largely, science-to-science. Expandingthistoinclude
business as a strategicpartner of science across borders would seem to make sense. Thereis muchto
leverage, build onand bring togetherforthis purpose. ABusiness-Science Partnership—by way of
example —would notonly be an advocate for scientificdatasharingand joint-effort butsucha
partnership could:

¢ Build abusiness and economiccase for strategicinvestmentsin science to accelerate
improved care and treatment across borders, institutions and proj ects;

* Make the case for barrier reductions and political supportto accelerate the transfer of new
scientificdiscoveryinto clinical innovation and improved care;
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¢ Recruitworkplaces and employee groups as accessible sites and volunteer subjects for clinical
trialsto reduce the cost and time needed to bring new knowle dge and new therapies to market;

and

e Create aninformation service to translate business-to-science and science-to-business to
reporton trends and to interpretthe meaning of what research means whatto employersand

theirpeople, thisasaguide to corporate investmentsin research.
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Final Agenda for the 5" Forum

WELCOME and OVERVIEW
Forum Host: John Hunkin, Former Chairman and CEO, CIBC
Forum Sponsor: Bill Wilkerson

BRAIN HEALTH IN A BRAIN-BASED ECONOMY
Facilitator: Joseph Ricciuti

Forum Co-Chair Business: Rupert Duchesne
Forum Co-ChairScience: Dr. Bruce Pollock

RE-THINKING MENTAL ILLNESSES AND BRAIN RESEARCH IN A BRAIN ECONOMY
Invited Panel Presentations:

A Global Brain Economy - Honorable Michael Wilson

Brain Health Research in Canada- Dr. Anthony Phillips

Brain Health Research inthe United States - Dr. Thomas Insel
Supplemental Presentation:

Brain Capital in the Canadian Military - Col. Dr. Rakesh Jetly

KEYNOTE ADDRESS: Finding a Cure for Mental llinesses: Is this a Possibility ora Pipe Dream?
Dr. Daniel Weinberger

BREAKTHROUGHS IN TREATING MENTAL DISORDERS: Historic Beginnings of Personalized Medicine
Personalized Medicine Based on GeneticTesting - Dr. James Kennedy & Dr. Nicholas Voudouris
Personalized Medicine Based on Brain Wave (EEG) Testing - George Carpenter, IV & Dr. Gary Hasey

FORGING A NEW ERA OF COLLABORATION: Halting the Progression of Human Suffering and Economic
Losses
Facilitator: Bill Wilkerson

KEYNOTE ADDRESS: The Five Principles of Transformation for a New Era of Collaboration
Don Tapscott

DISCUSSION: Forging A New Era of Collaboration
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PART 3 - Introduction to the Forum

The FORUM HOST

John Hunkin
Former Chairman and Chief Executive Officer, Canadian Imperial Bank of Commerce
Toronto, Ontario, Canada

JOHN HUNKIN: Ladiesandgentlemen,lamJohn Hunkin. lam a member of the board of the CAMH
Foundation and previously | was chairman and chief executive officer of the Canadian Imperial Bank of
Commerce - and once in a while they lend me the room. So, on behalf of Gerry McCaughey, CEO of CIBC,
who couldn’t be with us today, | wantto welcome you all to CIBCand to the 56th floor boardroom.

The FORUM’S SPONSOR

Bill Wilkerson

Executive Chairman, Mental Health International
Toronto, Ontario, Canada

Bill Wilkersonis the Executive Chairman of Mental Health International and was a Co-Founder of the Global
Business and Economic Roundtable on Addiction and Mental Health. In addition, he also served as a sworn civilian
adviser to the Royal Canadian Mounted Police2008-2011. Heis a strong proponent for mental health strategies in
policing, military service, teachingand nursingas well as the privatesector workplace. Wilkerson draws upon his
extensive experience invarious fields spanning business, journalism, the arts and government service.

WELCOME

BILL WILKERSON: Thisisour 5th US/Canada Forum on Mental Health and Productivity. The first Forum
was heldin 2007 and was hosted by the Honourable Michael Wilson, when he was ourambassador to
the United Statesin Washington. The second Forum was held laterthat same year in Ottawa, with Mrs.
Harper as our guest of honour. The third Forum was held in 2008 at Harvard University, where
Professor Ron Kessler, the famed epidemiologist, hosted us. Ourlast Forum occurred back in Toronto in
the fall of 2008, where we discussed mental health inthe law enforcement and military communities.
So, we’ve had a few years’ delay since the last forumin 2008.

For today, we're hoping by the end of the morning that we will have some sense of whetherornotisa
goodideato develop an ongoing business-science relationship or partnership - not to duplicate or
replace anything that’s currently existing, of course - but to provide avehicle through which information
moves more regularly and has a strategictouch to it.
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PART 4 - Brain Health in a Brain-Based Economy
FACILITATOR: Joseph Ricciuti

FORUM CO-CHAIR for BUSINESS

Rupert Duchesne
Group CEO, AIMIA Inc. & Chairman of Brain Canada
Montreal, Quebec, Canada

Rupert Duchesne, MBA, is CEO of Aimia Inc. Inthisrolehe presided over a decade of rapid growth of the
organizationfromits carve-out as a division of Air Canada in 2002, the initial public offeringas the Aeroplan
Income Fund in 2005, the conversion to corporate status as Groupe Aeroplan, Inc.in 2008 and the re-branding of
the Corporationas Aimiain2011. In 1996, he joined Air Canada as Vice President, Marketing, andin 1999 was
promoted to Senior VicePresident, International. Mr. Duchesne also has experiencein strategy andinvestment
consulting with other firms around the world. Mr. Duchesne holds a MBA from the University of Manchester and a
Bachelors degree with Honours in Pharmacology from the University of Leeds, both in England. He is Chair of the
executive boards of the NeuroScience Canada Partnership and of the Brain Canada Foundation.

Mr. Duchesne is also Chair of Brain Canada. Brain Canadaisa national non-profitorganization thatdevelops and
supports collaborative, multidisciplinary, multi-institutional research acrossthe neurosciences. Brain Canada
connects the knowledge and resources availableinthis area toaccelerateneuroscienceresearch and funding and
maximize the output of Canada’s world-class scientists and researchers. Brain Canadawas created to address the
twin challenges ofincreasingthescaleof brainresearch fundingin Canada and wideningits scope to encourage
interdisciplinary collaboration to produceinsights for treating multipledisorders.

FORUM CO-CHAIR for SCIENCE

Dr. Bruce Pollock
Vice President, Centre for Addiction and Mental Health & Professor at the University of Toronto
Toronto, Ontario, Canada

Bruce Pollock, MD, PhD, FRCP(C), DFAPA, FCP, is Vice President of Research and Director of the Campbell Family
Mental Health Research Institute, and Senior Scientist with the Geriatric Programat the Centre for Addiction and
Mental Health (CAMH) & Professor and Director of Geriatric Psychiatry atthe University of Toronto. Dr. Pollock
has authored more than 300 published articles and is internationally recognized for his work in geriatric clinical
psychopharmacology. Heis a Distinguished Fellow of the American Psychiatric Association, a Fellow of the
American College of Clinical Pharmacology and a Fellow of the Canadian Psychiatric Association. His mostrecent
honours includethe William B. Abrams Award in Geriatric Clinical Pharmacology (with Distinction) fromthe
American Society for Clinical Pharmacology and Therapeutics and the Jack Weinberg Memorial Award (with
Distinction) fromthe American Psychiatric Association. Heholds a PhD in pharmacology from the University of
Pittsburghand a MD and BSc from the University of Toronto.

10
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INTRODUCTORY REMARKS

RUPERT DUCHESNE: I’'m the business co-chairforthe 5th US/Canada Forum on Mental Health and
Productivity.

Let me give you a brief overview of Brain Canada. Just a yearago, the Government of Canadaand Brain
Canada embarked on the biggest single private partnership in brain research, $100 million from the
governmentoverfive years to be matched by the private sector. We’re about a third of the way
towards that match, so it’s going very well and built on the strong foundation of the brain repair
program inthe late 2000s, which had a substantial and significant outcome. |think this demonstrates
the critical importance of and the necessity forthe government, business and science to come together
ina common cause to have meaningful impact not only on mental health, but obviously also on the
disabling and utterly often deadly effects of brainillnessandinjury.

This Forum demonstrates the same point with anadded dimension. It’s about cooperationand
partnerships that have toreach across borders. The problemswe’re grappling with really know no
boundaries. Infact, at the CAMH research symposium yesterday, the brain was rated as beingsecond in
complexity and difficulty to understand, behind only the cosmos, and with a clear view that eventually
understandingthe brain may actually may be harder. So, we really have tosearchvery hard to finda
solution withoutthe common borders with which we are so familiar. This Forum by definition already
stretches across those borders as we have presenters and participants from Canada, fromthe United
Statesand from other places as well.

Today we are goingto discuss the ways and the means to promote that sense of common cause across
geographicborders, across disciplinary borders, across organization sectors and across scientific
disciplines. Thatis at the core of what thisisabout —why we are having this meeting. Aformal
cooperation between business and science is really critical, if we’re going to bring a better
understanding and better outcomes to this area of brain health.

DR. BRUCE POLLOCK: | want tothank Bill [Wilkerson] and histeam fora really spectacularjobin putting
thistogetherandin beingable to bring all this talent from multiple spheresintoone room. Injustinthe
first part we have the directors of the US National Institutes of Mental Health and the Canadian
equivalentand then akeynote address from Danny Weinberger, whoreally is, without any exaggeration
or hype, one of the - if not the - preeminentscientistinthe field today workingin schizophrenia.

So, we are goingright to the speakers. Thankyou.

11
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PART 5 - Re-Thinking Mental Illnesses and Brain
Research in a Brain Economy

FACILITATOR: Joseph Ricciuti

Presentation 1 - The Honourable Michael Wilson, Chairman, Barclays Canada

Presentation 2 - Dr. Anthony Phillips, Scientific Director, Canadian Institute for
Neuroscience and Mental Health, Canadian Institutes for Health Research (CIHR)

Presentation 3 - Dr. Tom Insel, Director, National Institutes of Mental Health
(NIMH), United States

Supplemental Presentation - Dr. Rakesh Jetly, Canadian Forces Psychiatry and
Mental Health Advisor to Surgeon General Directorate of Mental Health,
Canadian Forces Health Services Group Headquarters

12



5th US/Canada Forum Reference Report

PART 5 - Re-Thinking Mental Illnesses and Brain
Research in a Brain Economy

PRESENTATION 1 — OPENINING REMARKS:
“A Global Brain Economy - Looking Backward and Looking Forward”

Honourable Michael Wilson
Chairman, Barclays Canada
Toronto, Ontario, Canada

Mr. Wilson, PC, CC, LLD (Hon.), is currently Chairman of Barclays Capital Canada, Inc. Mr.Wilson had prior
executive leadership positions inthebankingindustryat UBS Canada and RBC Financial Groupandinbusiness asa
director of BP Canada anddirector of Manulife Financial. Heserved as Canada’s Ambassador to the United States
from 2006 to 2009 and as Canada’s Finance Minister from 1984 to 1991 with later government appointments as
the Minister of Industry, Science and Technology and as Minister of International Trade. He is co-chair of the
Canadian Institutes of Health Research (CIHR) and is the former Senior Chairman of the Global Businessand
Economic Roundtableon Addiction and Mental Health. He is alsoactivein supportingthe NeuroScience Canada
Partnership, the Centre for Addiction and Mental Health, the Canadian Cancer Society, the Canadian Councilfor
Public-Private Partnershipsandthe Canadian Coalition for Good Governance. He has received a number of awards
for his workin these fields, as well as from the Conference Board of Canada, the Public Policy Forumand the
Rotman School of Business. Mr.Wilsonis a Companion of the Order of Canada and has honorary degrees from the
University of Toronto, York University and Trinity College at the University of Toronto.

Let me make some brief openingremarks. But before | do that, let me just make an observation: This
session today is a continuation of many years of collaboration and dialogue focused onthe importance
of dealing with mentalhealth and mentalillnessinthe workplace. Atthe centre of all of this activity
throughout that period of time has been and continuesto be Bill Wilkerson. So let me say at the outset
of my remarks how much we all appreciate the vision, the energy and the commitment of Bill and give
him a round of applause to demonstrate our support.

Thismorningwe’ll hearfrom some of the top figuresinscience. They will discuss the future directionin
brainscience. We’ll also examine how business and science might strike a strategicpartnership and
agendato accelerate new knowledgeandits transferinto clinical care. Tony Phillips, Tom Insel and | will
create some context forthis, framed by an equation that we created for the Roundtable’s final report
[from 2011], which | think you all have at your place. Andthat equationis:

Brain Science + Brain Health = Brain Capital
That’s a formulation which is quite appropriate to unite the agenda of business, the economy and
science forthe followingthree reasons: One, we all know this, thatit’san economy where most new

jobs demand cerebral and not manual skills, where the minds and not the backs of workers do the heavy
liftingforbusiness. Two, thisisalsoan economy where brain-based mental disorders such as serious

13
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depression have emerged as the fastest growing cause of workforce disability. But, more than that, this
brain-based mental disorderisalso on track with heart disease to become the leading cause of work
yearslost due to disability and premature death, a keyfactorin our collective fighttoimprove
productivity. There’s asignificant convergence here of significant trends.

As you may know, Mental Health International is the successorto the Global Roundtable. Billis chairing
a new and European corporate initiative called Target Depression in the Workplace. Peter [Hongaard]
Andersen, whois here, and Tony Phillips were instrumentalin bringing this project tolife and I’'m
pleased that my bank, Barclays, is one of several major global employers who are part of thatwork. The
theme drivingthe projectisaroundtable conceptand which we now propose to exportina brain-based
economy. Ishouldsaythat | didn’t write this, but:

“Human cognition is the ignition of workplace productivity.”

The brain economy is based on having healthy mindsinthe workplace. In my judgment we must now
move beyond awareness raising to concrete action in order to reverse the prevailing mental health
trendsinthe workplace.

I’'mdelighted that George Cope is here as the CEO of Bell Canada. | hope that he will take the
opportunity totalk about what he has done with Bell to tacklingthese workplaceissues. |amtold that
there’sadashboard of indicators of what is happeningto mental healthin hiscompany. George, | hope
that you can expand onthatbecause I’'m sure people inthisroom would be interested to see how you
are bridgingthatgap, bringingthat practical knowledgeinto business decision making.

In this contextthe question presentsitselfof how bestto bring business and brain science together, to
promote and protect the vital assets across borders. In the Roundtable’s final reportin 2011, we also
made recommendations, which | hope merityour consideration this morning. Let me close by recapping
those points:

Recommendations from the Global Business and Economic Roundtable on Addiction and Mental
Health’s 2011 Final Report:

e One, that Canada, US, Europe and othernations unite ina brain health and brain science free trade
agreement not through governmentin this case, exceptas employersin theirownright, but
between business and science.

e Two, that an international workplace-centered, 10-year business-science dialogue be undertaken to
reverse the tides of brain-based disorders including mental illness in working families with specific
aimsto reduce economiccosts.

e Three, forthese purposeswe create aninternational business science partnership consisting of
international corporations and the institutes and practitioners of brain science. The purpose, to
create a straight line of two-way information from business to science and back again, to accelerate
the transfer of new knowledge into clinical innovation and reduce workplace-based risks.

e Four,that the years 2014 to 2023 be designated, as agalvanizing measure, the workplace decade of
the brain.

14
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Now, I'd recommend that Mental Health International, already taking the lead in Europe, be duly
resourced to develop this strategy and develop adetailed business plan.

One final point: With all thisin mind, let me ask Tony Phillipsand Tom Insel to comment on these
matters from the perspective of brain health and brainscience.

15
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PART 5 - Re-Thinking Mental Illnesses and Brain
Research in a Brain Economy

PRESENTATION 2:
“Brain Health Research in Canada”

Dr. Tony Phillips
Scientific Director, Canadian Institutes for Health Research and Director, UBC Institute of Mental Health
Vancouver, British Columbia, Canada

Tony Phillips, PhD, is the Scientific Director for the Institute of Neurosciences, Mental Health and Addiction for the
Canadian Institutes of Health Research (CIHR). He is also the Founding Director of the UBC Institute of Mental
Health and Professor of Psychiatry and Senior Scientistin the University of British Columbia /Vancouver Coastal
Health Brain Research Centre. He joined the Department of Psychology atthe University of British Columbiain
1970, was appointed Full Professorin 1980 and served as Head from 1994-1999. He subsequentlyjoined the
Department of Psychiatry, Faculty of Medicine at UBC in 2000 and became Founding Director of the UBC Institute
of Mental Health in 2005. Dr. Phillips' researchinterests are broadly based within the field of preclinical
neuropsychopharmacology and systems neuroscience. He has published over 300 peer-reviewed articles and book
chapters. Dr. Phillips has also played animportantrolein the evolution of the biotechnologyindustryin Canada,
havingbeen a Founding Director of QLT, whichis a biotechnology company dedicated to the development and
commercialization ofinnovative ocularproducts thataddress the unmet medical needs of patients with inherited
retinal diseases. Heis a Fellow of the Royal Society of Canada and has received awards from the Canadian
Psychological Association and the Canadian College of Neuropsychopharmacology. In2013,the UBC Faculty of
Medicineawarded him a Lifetime Achievement Award. He holds a PhD in Psychology fromthe University of
Western Ontario.

In trying to frame the commentsthat|’m goingto share withyou, | couldn’tresist beinginfluence d by
where we are. Here we are in the headquarters of one of the mostimpressive banksinthe world and
we’re surrounded by the success of what | would call “responsible capitalism.”

Canada’s Brain Science Balance Sheet

I’ve really prepared sort of a “balance sheet” of where we stand in Canadawith respect to both the
assetsthat we have to bringto bearto thisinternational collaborative effort. l1also want to pointout -
and | think Tom Insel will build on this - the liabilities in the form of the mental health challenges that
currently existand that have to be faced. Both in the context of the stress of the workplace that many
people are feelingand also the fact that we have an aging population which brings withitits own health
challenges, many of which relate to how the brain functions.

Let me begin by layingout what | thinkis actually not as well understood inthe country as it should be.
Thisis the tremendous asset that we’ve already created in Canadaoverthe last 75 years or soas we’ve
builta very strong asset base in the health and brain sciences.

16
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I’ma scientificdirector of one of the 13 institutesin the Canadian Institutes of Health Research (CIHR)
and that’s our counterpartto Tom’s organization, the NIH [National Institutes of Health] in the United
States. In Canada, ours is a virtual organization, as we don’t have large campuses with ourinternal
scientificstaff to addressissues of national importance. But we have builtawonderful collaboration
with all of the research-intensive, health-oriented universities and many of the teaching hospitals,
especiallyinthis city [Toronto].

A Proud History of Brain Science Researchin Canada

Goingback to the time of Wilder Penfield at McGill University in the 1930s, Canada has established itself
on theinternational stage of neuroscience and brain sciences. | can’t overemphasize the impact that
Wilder Penfield and his colleagues at McGill have had, not only in shaping opinion about the brain
sciences and really emphasizing the fact that the brain is really the most precious organ that we each
possess—butalsoin recognizing the vulnerability and complexity of the brain.

By addressing the challenge of understanding the brain better, as Penfield was trying to do, to
understand the genesis of epilepsy and how it could eventually be controlled, he set the stage fora
broad understanding of the brain from a systems perspective and alsovery early on he urged us to
always think about brain science in the context of itsimpact on patients. And|think that’sa theme that,
in Canada, we’ve taken to heart.

Penfield was lucky to have othercolleaguesin Montreal. Here I’'m thinking of Donald Hebb, who
became the chancellor of McGill University, eventually, but atthe time when he had his majorinfluence
he was the head of psychology at McGill. Donald Hebb established many, many years ago— 60 or 70
years ago — the whole concept of cognitive neuroscience and the fact that our psychology is brain based,
that our ability to think and move and interactin a complex world originatesin specialized systemsin
the brain.

Hebb also made another contribution that we’ve only justbeguntorealize and to appreciate. He saw,
long before we had the data, that the brainis a highly adaptable and plasticand changing organ. When |
was taking my training, we were told that the brain that we received at birth was fixed and we were
goingto lose a certainamount of brain cells every year. If we were really lucky, we would maintain most
of ourfunction before we passed on. Well, thatturns outnot to be true. The brain has the capacity in
certainregionstoregenerate itself but, more importantly, it has the ability to change and adapt and, by
integratingintoits synapticweights, it canembed experience. Thisis now called brain plasticity.

So we have the capacity in our brains to generate new experiences and toremember these experiences.
And Hebb pointed the way in studying synapticplasticity and how the brain generates memories that
formthe basis of cognition.

Brain Research Centres of Excellence Across Canada

Overthe following 500r so years since Hebb's pioneering research, Canada has invested very, very
heavilyin ensuring thatit has nodes of excellence across the country, whetheritbe in Dalhousie
University, Newfoundland, orin Montreal, where we stillhave some wonderful resources with the
University of Montreal being aworld-recognized leaderin neurosciences paralleling the contributions of
McGill. And there are tremendous resources here in Toronto, you just have towalk down University
Avenue, past Sick Children’s Hospital, CAMH isin the vicinity. Thenyoucan move into the western part
of Canada, into Manitoba, and Saskatchewan and Alberta.
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One of my dearestfriends, Sam Weiss, is the head of the Hotchkiss Brain Centre in Calgary, at the
University of Calgary. Albertaisreally beingveryinnovativein creatinga province-based partnership.
Neuroscience Alberta now links the universities located in Lethbridge, Calgary and Edmonton, all with a
uniform curriculumin brain research and with common and non-overlapping areas of focus in research.
At CIRH we have established a very effective partnership with the Hotchkiss Brain Centre and also with
the Ontario Brain Institute and the Ontario Neurotrauma Foundation to lead the wayin a scientific
examination of traumaticbraininjury.

| couldn’t conclude these remarks without also saying that British Columbiais blessed with great
strengthinthe neurosciences, both at Simon Fraser University and also at my home university, the
University of British Columbia. At UBC we’re aboutto open the Djavad Mowafaghian Centre for Brain
Health, ina new $100 million edifice —it’s a beautiful building - that will integrate all of the health
sciencesasitisrelatedtobrainresearch at UBC.

Interdisciplinary Research and Treatment in Academia

| alsowant to describe afew examples of the partnerships that are happening within academiain
Canada.

The UBC Centre forBrain Health is set up to have clinical expertise spanning psychiatry, neurology, and
neuropathology, so apatientcan come in to that facility and be seen with the unique symptoms that
they're displaying, notjust somebody who has movement disorder but someonewho maybe a
Parkinson’s patient who also has clinical depression. Sothe patientcanget an integrated approach to
treatmentinone place. Also, inthe research labs below atthe same facility, they are exploring the
study of genetics and brainimaging. We can now start to integrate these togetherin one unified
approach to using ourknowledge about the brainto addressissues of majorimportance to patients. By
buildingafacility such asthis, it’s expressing anew concept of how we can integrate across disciplines to
really gain new insightsinto how the brain works but also to apply that, when appropriate, tothe
treatment of majordisorders.

We have a lot on our assetsheetin Canada. | thinkthe CIHR - which my colleague, Michael Wilson, co-
chairs- is an underappreciated assetin this country. Canadaisspending, through CIHR, close toa billion
dollarsayearon health research. It’s not health services delivery; it’s health research. Butit’s health
research that’sreally quite uniquein the world, because the approach that we are takingis an
integrated approach that places as much emphasis on the knowledge about the social, environmental
and health determinants of health research asit doeson the twin disciplines of basicneuroscience and
clinical neuroscience.

Canada’s International Influence

CIHR is working at the service of Canadians and also for many international efforts. Forexample, we've
beenworking —at the same time as the government was working for many years to establish afree
trade agreement with Europe —behind the scenes with our counterpartsinthe EU that fund health
research inthat part of the world. We’ve also, for many years going back much further, had similar
relationships with our colleagues atthe NIHin the United States.

But our recent European initiatives have borne alot of fruit. | can think of aboutfive or six major
initiatives that we’re involved in now, the sum total of whichisin the hundreds of millions of dollars
collectively, in which Canadasits at a table like this as an equal partner with all of the EU, in programs
such as one can ERA-NET Neuron. “ERA” means European Research Area. Sothere’sa whole integrated
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approach within Europe to try to build an international collaborationin neuroscience. Canadahasbeen
a partner in that group now forfive years.

We have championed early on and Remi Quirion, who sadly can’t be here, when he wasin my post as
director of our institute began discussions about how Canada could become involved in something
called epigenetics. We now have somethingcalled the International Human Epigenome Consortium.
Thisis a $200 millioninitiativein which we’re going to collectively understand athousand epigenomes.
This will give us greaterinsightinto understanding how the geneticcode isread and the implications of
that for understanding disease. We heard firsthand about the importance of this issue yesterday atthe
Campbell Family Symposium at CAMH.

But the pointI’m makingis that Canada sits at that table, a Canadianis the chair of thatbody and
collectively, we’re putting $50 million of Canadian money towards this effort to stand alongside the NIH
effort, which really got this started with $160 million effort. Then every othernation thatis part of this
has pledged atleast $10 million to this effort. Itvery quickly becomesa$250 million international effort
ina leading edge of science, in which Canadahas a quietinvestment; nobody in this room knows about
it. Maybe we shouldalsobe investinginbetter communications.

Dementiaand Neuro-degeneration

On anotherarea, which is goingto relate to our liabilities, is the impending crisis of age-related
dementia. The Europeans have organized something called ajoint programin neuro-degeneration.
Twenty-seven countriesin Europe are part of that program. Canada is the onlyinternational country
that’s an equal partnerand sits at that table, and I’'m one of the two representatives on that body.

In the area of dementia-related research we’re realizing two things: One isthat when we’re trying to
understand how our knowledge of the brain caninform better patient care. We have to recognize that
thisisa lifelong study. We have tolook at the brain from a neuro-developmental perspective because
theinsultsand eventsthat happen throughout the course of life can be quite influential in how wellwe
manage our lateryears. So that’sone pointto make.

The other sad commentary is that many of these insults set the stage for differentaspects of neuro-
degeneration. Alzheimer’sis usedinthe popularvernacularto talk abouta disease of the brain that
leads to cognitive impairment but, really, it’s just one of many, many different disorders thatare al
neuro-degenerative in nature. We have to understandthe process of neuro-degenerationinthe
context of disease if we’re really goingto geta handle on dementia.

In Canada, CIHR has led the way in creating something called the Canadian Consortium on Neuro-
Degenerationin Aging. Andthisisturningoutto be a public-private partnership because CIHRis putting
on the table close to $30 million, and we’ve already found matching partnersin the country with
esteemed organization such as the Alzheimer’s Society of Canadaand many othersto provide a
matching sum of $30 million. We have now launched this initiative with $60million of funding behind it.

Considering all of these investments, | would argue, allows us to address the liability side of this balance
sheet. Inan article that Tom co-authored recently, he reminded us that brain-related injuries right now
cost the world’s economy over $2.5 trillion. Furthermore, by year 2030, it’s estimated that that sum will
more than double to exceed $6.5 trillion. My point here is that the liability side of this balance sheetis
really daunting. Itaffectsindividuals at every stage of theirdevelopment.
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Youth Mental Health

One of the other partnershipsthat we’re very proud of at CIHR is the partnership with the Boeckh
Foundation. Thisalso hasa public-private partnership model that has puttogethera new network for
youth mental health. Itisnow in its final stages of peerreview and we hope toannounce the successful
teamearlyin2014. Thisisa $25 millioninitiative, whichis goingto transform the way in which we think
aboutyouth mental health and, hopefully, setexamples that we can share with our colleaguesonthe
international stage.

The negative impact of brain health disorders occurs mostly in youth. Indeed, upwards of 75 percent of
mentalillnesses, are diagnosed in youth and many of themare chronicillnesses thatstartin young
adulthood and continue tothe grave. Some forms of later neurodegeneration occurinthe fourth and
fifth decade of life, butit’s atrajectory that’s very daunting and we need collectively to put all of our
effortstogetherif we’re goingto crack this problem. Opportunities for early identification and
intervention also come with the youngadult onset of many of these brain disorders.

Conclusion

Canada is amazingly well positioned to have a partnership with the NIH, to have a partnership with the
Europeansandto do our bitto really collectively understand the brain ata deeperlevel. We always
needtoalso keepin mindthatthis efforthasto be translational and it has to be put at the service of
patients. That’show we thinkat CIHR. | know that’s how theythink at the NIH and at the European
commission. I’'mactually very optimistic. We can always do with more money and a better partnership
between science and business could be very fruitful for both sides of the equation.

| hope I've convinced you in these few remarks that achieving brain health for Canadians notan empty
dream. We bringa lot to this table and we have established relationships that go back decades that are
builtonindividualfriendships and individual reputations. Everybody that | know in the Canadian
neuroscience community is committed to makingadifferencein thisarea. Withyour supportand with
your partnership, | think we can really see this decade of workplace mental health throughtoa
successful conclusion.
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PART 5 - Re-Thinking Mental Illnesses and Brain
Research in a Brain Economy

PRESENTATION 3:
“Brain Health Research in the United States”

Dr. Tom Insel

Director, National Institute of Mental Health, US Department of Health and Human Services
Rockville, Maryland, USA

Tom Insel, MD, is director of the National Institute of Mental Health (NIMH), the component of the US
National Institutes of Health charged with generating the knowledge needed to understand, treat, and
prevent mental disorders. Histenure at NIMH beganin 2002 and has been distinguished by
groundbreaking findings in the areas of practical clinical trials, autism research, and the role of genetics
inmentalillnesses. Previously, he was Professor of Psychiatry at Emory University in Atlanta, Georgia,
where he was founding director of the Centerfor Behavioral Neuroscience and also the Director of an
NIH-funded Centerfor Autism Research. From 1994 to 1999, he was director of the Yerkes Regional
Primate Research Centerin Atlanta. He has published over 250 scientificarticles and fourbooks,
includingthe Neurobiology of Parental Care (with Michael Numan) in 2003. Heis a memberofthe
Institute of Medicine, afellow of the American College of Neuropsychopharmacology, andisarecipient
of several awardsincluding the Outstanding Service Award from the US PublicHealth Service. He
graduated from the combined BA-MD program at Boston University.

I’'m just delighted to be here. Partof the reasoniswhat you justheard from Tony. | thinkforus,in the
States, we were looking to Canadato see the kinds of innovations and the partnerships that are
developing here. You're able todo that in a way that we’re finding sometimes a little more challenging.
Itis pretty excitingto see the numberof programsthat are launching here in Canada, all of which have
as a major focusthisissue of putting brain science and brain health togetherforbrain capital. I1thinkit’s
a great driverinterms of an overall principle.

Today, | will provide some numbers and use this as a framing device forthe conversation to follow with
all of you. Most of you have some sense of the challenge in front of us but it’sworth tryingto geta
sense of whatdo we really need to fix - just what’s the problem statement here. Inthe answer, | will
use data that has been collected, eitherinternationally orin North America.

Clinical Issues

Disability: Formost of us, | thinkif you said what are the major health challenges that face usyou’d
probably think about cancer, heart disease, AIDS and certainly cancer, heart cancerand stroke are the
major sources of mortality. Butwhenthe World Health Organization looked at disability as opposed to
mortality, the leadingindicatorthere was none of the ones | just mentioned. Itwas actually brain
disorders, what are called neuropsychiatricillnesses, especially depression.
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Early Onset: Unlike the bigkillers like cancerand heart disease, brain disorders, the neurodegenerative
disorders occurlateinlife, but most of them —such as depression, schizophrenia, autism, ADHD, a
whole range of very common problems — beginin childhood. We’ve begunto understand thatthese
are the chronicdisorders of young people. If youadd substance abuse to that, you getthe whole
package of whatwe have to contend with as a society, where the big disability drivers are. If you
actually look at the numbers, 75 percent of adults with a mental illness will say that they had onset
before age 24. It'sa verydifferent picture than what you have fora cancer or heart disease or, in this
case, neurodegenerative diseases which are a huge issue as well but which occur much laterin life.

Suicide: It's notjust what we would call disability or morbidity, but mortality aswell. Andthisis one of
those what Dr. Weinbergerlikes to call inconvenient truths. Suicide, whichis most commonly
associated with aserious mentalillness, isahuge publichealth challenge that has notreceived very
much attention. In Canada, last year, there were approximately 3,900 suicides, which is six times the
numberof homicides. It’s more thanthe number of deaths from mostall of the forms of cancer. It’s
extraordinary that thisis such an enormous publichealth problem. Andyetwe aren’ttalkingaboutthis
inthe way that we talk about so many otherissues. What makes this data particularly strikingis that
many of these cases are preventable because theseare due toa brain disorderthatjustisn’t being
detectedandit’snotbeingtreatedor,ifitisbeingtreated, it’snotbeingtreated well enough.

I think the challenge forusis to embrace both the morbidity and mortality and understand those
numbersto make sure the publicunderstands that challenge, and also to recognize thatit’snotjusta
publichealthissue, butalso very much an economicone.

Depression

Depression is one of the most prevalent of mental disorders. Itis certainlythe leading, single source of
disability when one looks across all preventable causes, particularly in people underthe age of 49. The
prevalenceisenormous. About 16 percent lifetimeand, within any given year, about 6 percent of
people willmeet the criteria of depression.

For those of you who don’t have personal experience with it, depressionis aterrible name to puton this
braindisorderbecause it doesn’tbegin to capture what this experienceis like. Itactually has nothingto
do with sadness. Whenyou’re depressed, you hope you can feel sad. That would be animprovement.
There isa sense of, sort of, really anguish or severe anxiety that comes withit. Formany people,it’sa
feeling of deadness. It'sa complete lack of feeling. And perhapsthe descriptionsthat most people give,
sort of fallinginto adark place, fallingdown awell —an extraordinary description from Andrew Sullivan,
who’s probably written the best book on depression called, “Noon Day Demon”, talks about a great oak
tree that’s covered with vines, so much so that you can’t see the tree through the vines. It’s like the tree
isdying, butit’s just the vines, whichisthis terribleillness that is keepingit up. Thatis sort of what
depressionfeelslike. There’s nothingleft of you. Youthinkyou’ve been overtaken by thisillness that
saps yourenergy completely and yetyou can’t sleep because often you’re so anxious. You have no
appetite. You have nosexdrive. You have a sense of having some like influenzaand yetthere’s no
actual viralillness. There’snofever, butit hasthat same effect of a complete sapping of yourenergy
and complete sense of hopelessness and worthlessness.

Economic Issues

Tony mentioned that when the World EconomicForum, about a year or two ago, decided to take a look
at what are the majorbarriers to development, globally, they of course dealt with anumberofissues
around sanitation and technology but they puta special group togetherto say, “What are the challenges
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interms of health?” Andtheydidwhatl thinkany of us would do. Theysaid, “It's nolongerso much
acute infectious diseases. The challengetodayistothinkaboutchronic, non-communicable diseases,”
and that is very much the mantra that you’ll get from the Gates Foundation and from WHO. That’s kind
of the buzzterm, is the chronicnon-communicable diseases. The onesthey were thinkingabout were
the onesthat any of us would think about: cancer, heart disease, AIDS, pulmonary diseasein this case
because they were concerned about smoking. And with diabetes used as a control, they alsothrewin
mentalillness.

To theiramazement, mental illness turned out to be the largest cost of all of those chronic non-
communicable diseases, $2.5trillionin 2010. Thisgroup of mental disorders, because theystartearly
and because they are global and because they are so prevalentand because they are disabling, actually
cost more and will become abiggerbarrierto development, globally, than cancer, diabetes, pulmonary
disease and one otherthrowninthere as well. Heartdisease was excluded fromthe analyses butthe
othersall put together. Sothiswasa huge challenge forustothinkabout. Anditis part of the reason
why we see now a global awareness and anincreased interestin tryingto figure out how to cope with
the problem.

Depression and the Workplace

This plays out perhaps most dramatically in the workplace, and we’ve heard overthe previous
roundtables some of the numbers. |just wanted towalk through those with you very quickly to give you
afeelingforhow one disorder, depression, plays outin terms of the business case that we all have to
face.

It's an extraordinary experience that 16 percent of people will go through having depression at some
pointand six percentayear, and many of them will be employed. We have some sense of the cost of
that inthe workplace and the best estimate of the cost of depression overall, atleastin the United
States, isabout $53 billionayear.

The cost of workimpairmentis $33 billion of that $53 billion total. When we break that down, and
there are ways to do this with a surprisingamount of precision, about $24 billionis related to
absenteeism. There’s another piece called presenteeism. Thisis when people do show up forwork but
theysimply can’tfunction as well as they usually do. Theysit, andthey are drained and they may try but
thereis nothingthatthey can try with. There is just no substance. There’s novigourwith which they
can attack any kind of problem at work. The presenteeism costis aboutanotherS$8 or $9 billion from
lostrevenue inthe United States. To break that down and make ita little more understandable, the
best estimates we have isthatfora company that employs athousand people, depression costs, on
average, about $250,000 a year.

So thisisa serious economicchallenge. It's notjust depressionthat we deal withinthe workplace. It's
attention deficit hyperactivity disorder, which does affect particularly men. It’s also eating disorders,
which has a huge impacton women and has a very high mortality rate. It’s a range of otheranxiety and
mood disorders, which we know are far more prevalentthanthe number of people actually getting
treatedforit.

Need for More Effective Identification and Treatment

So whatdo we need? What’s the real important challenge goingforward? Oneiswe have tofigure out
a way to help more people toseek treatmentand to get treatments that work. We can do much, much
better. We know we live with what we have, a “law of halves” inthe treatment of depression: about
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half the people who have it will getadiagnosis and gettreated. About half of those who gettreated will
geta treatmentthat has a scientificbasis and has any real hope of being effective. And, unfortunately,
with the currenttreatments we have, about half of those who receive treatment will respond
sufficiently wellenough to be able to go back to work at full force.

That’s nota greatrecommendationforwhere we are, butit’s the best we do now and we can certainly
make that much betterif we simplyincreasethe fractions ateach level.

At NIMH, where lwork, is a research institution. Sowe’re mostly focused on thatfinal level. Couldwe
come up with treatments that are just much more effective sothat when peopleseek out help they will
be much more likely to quickly recover? And one would think thatif you had such treatments to offer,
there would be people who would be much more likely to seek out help becausethey would realize that
the hope was there.

| do think we have to be honest and admit that the treatments we have aren’t good enough fortoo
many people, butthey are terrificcompared to whatwe had even decades ago. But we have puta lot of
energyintothinkingabout how to dothis betterand we do actually have some very promising new
interventions,some thatinstead of taking six to eight weeks will work within a matter of hours, some
that don’tinvolve medications.

There was a front-page article inthe New York Times yesterday about treating depression using
cognitive behaviourtherapyforsleep. That’'svery promising. Sothere are a whole range of new
opportunities coming out of the science thatare very, very promising.

The GenomicRevolutionin Brain Science

The last thing I’d like to say about thisis that as we learn more about how to do betteron the treatment
of mentalillness, itreally forces us to recognize that we need to know much, much more about the
brain. These are, as you’ve heard from Michael, ultimately best thought of as brain disorders, whichis
somethingthat we haven’treally been that aware of until the last decade or so.

Medicine has progressed overthe last century because we’ve been able to get beyond symptom-based
diagnosis. There wasatime when as a medical student much of what | learned about how to diagnose
heartdisease was based on symptoms. Andthen we became much more intelligent about going beyond
symptoms, listening very carefully to what patients are experiencing but also collecting biomarkers such
as measuring cholesterol and looking at perfusion of the heart and a whole range of otherthings that
help us to make a diagnosis often much earlierthan when somebody has a heart attack.

The unfortunate thingisthat psychiatryis one of the very few specialties that has not made that
transition. Psychiatryisstill focused on makinga diagnosis based on presenting symptoms and there are
no biomarkers. Andwe don'teven use cognitive teststhat could be a kind of biomarker. Sol have been
on the record saying that diagnosticschemes, whetherit’s ICD or DSM or any of the onesthat arein
wide use, are essentialforgivingusacommon language. Butisn’titsad that,in 2013, we can’t do
betterthanthat? Itistimetobringin the biology, bringin cognitive science, understand more about
the social determinants of mental illness, all of those kinds of factors that we use in every otherbranch
of medicine but that, forsome reason, we have notbeen able to bringto bearhere and we needto
figure outhow to do that. But we are inthe middle of a revolutionin how we approach and how we
study, how we understand the brain and this revolution has gotten alot of new energy because there
are braininitiatives popping up all overthe place.
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Investingin Brain Science Research

The European Union has announced the Human Brain Project this past year as one of its flagships for
technologyinnovation. Itisa $1.5 billion effort over 10years. Itisa public-private partnership to create
simulations butalsoto have some impact on mental health care.

President Obama, on April 2 of this year, announced a US Brain Initiative, which launched with a$110
million commitmentinjustthe firstyear. It’s supposed to grow to a figure much largeroverat leasta
decade. Ina really remarkablespeech that he gave at the White House with some 200 neuroscientists
present, he explained thatin his second term as President he wanted to do a majorscience initiative, a
signature project, and struggled with whetherthat should be climate change orclean energy. Buthe
decidedinstead thatthisreally was the time to make this next decade about exploring the brainand
about makingthis, as he calledit, the next Great American Project. He compareditto the Apollo
program to geta man on the moon, or the human genome project. He challenged both publicagencies,
ours at the NIMH as well asa couple of othersinthe US, and the private partners, to get engaged inthis
effort. Itis startingto take place already with the recentannouncement of arange of initiatives, some
of which will be public, some of which will be private, some of which will be partnerships, to move
forwardin a much deeper understanding of this great mystery which does compare to the cosmos, as Dr.
Weinbergerspoke aboutyesterday atthe CAMH conference.

| think this projectis goingto be a really special opportunity for us to capitalize upon, along with Brain
Canada, alongwith what’s goingon inthe EU, along with a Chinese brain project, aJapanese brain
project, an Israeli brain project and a Hungarian brain project that’s now launching as well. Indeed, this
isbecoming a global effort as people around the world begin to understand that thisis where both the
opportunity andthe needs are going to be, based on the economicchallengesinfront of usand the
disability and mortality burden I’'ve talked about.

Thisis an extraordinary time. | think we are at a momentwhere because of this global awareness we
can make real progress. Thereisa global unmet medical need thatis goingtorequire thiskind of a
partnership and this kind of a large a large effort to meet the challenge.

When we think about research, we tend to talk about the costs that we have to incur to do the studies.
But consider, asithas been said many years ago by Mary Lasker, who was one of the great advocates of
mental healthresearch, that, “If youthink researchis expensive, try disease.” It'sworthremembering
that whenwe’re talking about scienceand research costs, these are really investments against the much
larger costs that are currently incurred by not knowing enough about the problem, not understanding
whatthe problemisornot understanding enough about what to do aboutit. It will be absolutely
essential forusto get betterscience if we’re goingto get better publichealth outcomes.

Conclusion

I’ll finish with what Michael Wilson started with, and thatis that | think for us this equation of “brain
science plus brain health equals brain capital” isreally agreat driver. It’s a great way to define where
we needto go and what we should think about asthe outcomes.
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Mental Health Adviser, Directorate of Mental Health, Canadian Forces Health Services Group
Headquarters
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Colonel Rakesh Jetly, OMM, CD, MD, FRCP(C) is a Canadian Forces Psychiatristand Mental Health Adviser to the
Surgeon General, Directorate of Mental Health inthe Canadian Forces Health Services Group Headquarters. Heis
alsoan Assistant Professor in the Department of Psychiatry at Dalhousie University in Nova Scotia. Colonel Jetly,
who started as a General Duty Medical Officerin 1989, is now a Canadian Forces psychiatrist. He was a partof the
Canadian Humanitarian mission to Rwanda in 1994, has been deployed twice to Kandahar twice,and continues to
contribute to PostTraumatic Stress Disorder research and as a mental health advisor to the Canadian Forces
Surgeon General.

| give thanks for this opportunity to speak on what the Canadian Forces are doingin thisarenafor our
menand womeninuniform. Itisvery hearteningtome, asa psychiatrist, to hear some of the business
examples and about the science that’s moving forward.

Canadian Military as an Employer Organization

In Canadian Forces we have 70,000 people, sowe’re not as bigas the US military, not by any stretch.
We have some interesting conditions that make the military differentfrom the private sector, because
the labour code doesn’tapply. Ourpeople have signed up for unlimited liability. We send them where
they go; they have no choice in terms of deployments and thus they have to go whereverthe
government sends them for military service. We have no union, so good or bad; it’s kind of a little bit
differentinthatway from otherlarge organizations thatdo have a unionized workforce.

The other advantage that we have in the military —sort of the elephantin the room as nobody has really
mentioneditright now for Canadians —is that the publichealth systemis really broken in Canadaforits
inability towork effectively for mental health. We don’t have an effective publictreatment system for
mental healthin most of our provinces.

In the Canadian Forces, we are out of our own private health system. We look after oursoldiers from

entryto release. Soouremployer pays for equipment, pays my salary and pays the soldiers’ salaries. So
thisis a really clearadvantage to this kind of workplace for how it affects workplace mental health.
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Occupational Medicine Approach

In the private sector, when someone goesto see the family doctor, what often happensisthathe or she
getsa scriptthat saysthe patient has severe stress and can’tworkand thenitturns into a disability
claim. In the military, we’ve made an effort to establish an occupational mental health approach. This
approach isneeded because even though the medical schools, the psychology PhD programs, and the
psychiatry programs all teach about how to do care, but they don’t usually teach about how to do
occupational medicine and how to serve the workplace.

For example, when somebody walks in and you ask them, “What do you do for a livingin medicine?,”
that’susually anicebreaker. Butinthe military, that’sthe No. 1thing: “What do youdo?” This
immediately meansthisisthe task the person does, thisis what we expect of them, thisis when
recovery occurs and thisis whatthey wantto do. For example, if heisaninfantrysoldier, he needsto
charge towardsthe enemy andfight, solet’sthink about what he has to do in this kind of work. Itisthe
occupational mental health approach to determine whatitisthat person needstodo.

Stress Management Training

At a lot of companies, amental health briefingis just somebody from HR who comes down, givesyou a
talk about your entitlements and then puts the employee assistance program (EAP) numberin front of
people. Ithink corporations can do more. What we have done and what | challenge people heretodo
with thisisto considerthat most of your people who are off work, are off work because of stress. | do
review of disability claims forinsurance companies and alot of the cases don’t even meet the criteria for
a diagnosticpsychiatricillness. Mental health education and trainingisreally needed and not just for
leaders (like George [Cope] talked about at Bell) but foreverybody. Also, treatmentand training
programs can borrow concepts from sports psychology and performance psychology to help employees
be better prepared torespond to the day-to-day stresses of life. Ourresearch hasshownthese
approachescan increases people’s resilience and confidence to cope with stressful situations —all from
participatingin aone or two-day interactive workshop. Interestingly enough, it alsoincreases their
confidence to deal with stressful situations. Italsoreducesstigmaandincreases help seeking, if they
needit.

Leadership and Organizational Climate

The other part of our approach is trying to have authentic, caring leadership that creates the moral
climate for people toseek help. Inthe military, leadershipis a big thing but there’s research —a lot of
good American research and Canadian research —that the leadership affects the mental health
outcomes of troops’ and that the soldiers themselves also acknowledge this relationship.

Timely Access to Effective Mental Health Care

Anotherkeyistimelyaccessto evidence-based care. We realize the 50 percent of people whodon’t
evenseekcare. Andamongthose who do, many do notget the right treatment. Butif we can get 40
percent of people to have accessto evidence-based care instead of the typical 20 percent, then we’ve
made great inroads. |thinkthat issue [lack of access to effective care] is more the vulnerabilityforyour
organizations and not so much for the military because we basically pay forthe care and we getthe care
foroursoldiers.
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Return-to-Work/Stay-at-Work Programs

The other absolute keyis to have an effective return-to-work program with people thatare trainedin
vocational rehabilitation. With our return-to-work program, I like to think of it more as keep them
working. Why even send people off fortwo orthree months or two or three weeksand then come
back? We should be able toinstead modify theirworkplace with the advice of clinicians that have
occupational medicine training. Inthisway, the person can stay at work duringtheirrecovery, ifitis
appropriate totheirclinical progress.

Conclusion

| think these are the important elements of adopting a positive approach to brain healthin the
workplace thatwe can do right now. Andwe have done that inthe Canadian Forces. If ’'mgoingto get
ill witha mentalillness, right now, in Canada, I'd ratherbe inthe Canadian Forces than not. ThankYou.

Comment from BILL WILKERSON: Thank you, very much, Rakesh. There are two things | wantto add.
Firstly, Canada’s forces were the innovator of providing apeer-support program. And secondly, through
a number of predecessors at the lieutenant-general level, post-traumatic stress and PTSD wentfrom
becomingregarded as a weakness to beingseenasaninjury and a wound from which one can
eventually return tothe field. Thiswasatremendous change. Our soldiers whowereinthe
Afghanistan conflict, said, “You mean, | can go back into action?” after beingtreated for PTSD. It was
justan incredible turn-around. And thirdly, we gotthemto talk about PTSD as a “concussion fromthe
inside out” —to considerita normal reaction to an abnormal event. Thatshifted alot of the family
consideration of whattheirloved one was going through. Thankyouforyour presentationtoday and
thankyou foryour continuingleadership in this field.
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PART 6 - Keynote Address

“Finding a Cure for Mental Ilinesses: Is this a Reality or
a Pipe Dream?”

Dr. Daniel Weinberger
Directorand Chief Executive Officer, Lieber Institute for Brain Development
Baltimore, Maryland, United States

Daniel R. Weinberger, MD, became the Director and CEO of the Lieber Institute for Brain Development inthe
summer of 2011 after leavingthe National Institute of Mental Health (NIMH) where he was head of the Genes,
Cognitionand Psychosis Program. Dr. Weinberger is regarded worldwide as perhaps the preeminent scientistin
schizophrenia research, having been at the forefront of scientificinvestigation of this illnessand related disorders
for a generation. He is board certified in both psychiatry and neurology. He was instrumental infocusingresearch
on the role of abnormal brain development as a risk factor for schizophrenia. His researchlabidentified the first
specific genetic mechanismof riskfor schizophrenia and the first genetic effects thataccountfor variationin
specific human cognitive functions and in human temperament.

In 2003, Science magazinehighlighted the genetic research of his lab as the second biggest scientific breakthrough
of the year, second to the discovery of the origins of the cosmos. He is the recipientof many honors and awards,
includingtheK. J. Zulch Neuroscience Prize of the Max Planck Society in Germany, the NIH's Directors Award, The
WilliamK. Warren Medical Research Institute Award, the Adolf Meyer Prize of the American Psychiatric
Association, the Gold Medal Award of the Society of Biological Psychiatry, the Foundation's Fund Prize from the
American Psychiatric Association, and the Lieber Prize of the National Alliance for Research on Schizophrenia and
Affective Disorders (now the Brain and Behavior Research Foundation). He is pastpresidentof the Society of
Biological Psychiatry, past president of the American College of Neuro-psychopharmacology, and has been elected
to the Institute of Medicine of the National Academy of Sciences.

Dr. Weinberger received his MD degree from the University of Pennsylvania and his BAdegree from Johns Hopkins
Universityand did residencies in psychiatry at Harvard Medical School and in neurology at George Washington
University.

Good morning, everybody. | was asked totackle a provocative question, one in which we all have an
interestaround thistable, aquestion that could signal afuture direction of brain research and science
problem. Andthat questionis:

Is finding a cure for major mental illnesses a possibility or simply a pipe dream?

For manyyears|’ve been part of what | call the pro-neuroscience tour. I've beento many meetings, but
to have a gathering of local and national business leaders all focused on this question of mental health
and mentalillness, I’'ve never seen anything quite like this. I must say thisisan extraordinary experience
to stand here in thisroom, which reminds me of that scene from Dr. Strangelove. | can’tsay I've ever
had an experience of addressing agatheringlike this. I think it’s an extraordinary developmentand my
hope is that | can make some comments that might be interesting, informative and maybe help direct
your thinking alittle bit.
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What is the plausibility of curing mental illness? My guessisthisis a highly plausible prospect. | think
it’s more than realistictoimagine that cures are there and they will be discovered. People have said this
for a hundredyearsthatthese curesare justaroundthe corner. But the difference between where we
are now and where we were at any previous time in the last century is that today we have learned more
aboutthe causes of mentalillnessinthe last 10 years than we have known inall of the past history.
Actually, we now have the first objective evidence that there has everbeenin all of history of what
mental illnesses actually represent at the medical-biological level.

Investmentin Research

The secretto successin thisendeavourisaninvestmentinresearch. Let me juststart off by saying how
critical the private sectorisin makingthisinvestment. There’s no otherroadmap that’s goingto get this
done.

I stand here today as a representative of a historic, recently established institution called the Lieber
Institute for Brain Development. It was established by two familiesinthe United States who made the
largest, by a very significant margin, single investmentin biomedical research focused on mental illness
inall of history. It was an extraordinary personal investment. Itwas based onthe ideathatthere are
certainthings that private money can do that the publicsectorcannot do. Andthisis what you people
here from the business community just dointuitively, which isto create an environment thatis efficient,
flexible and expects deliverables. The concept of deliverables existsinthe real world butis not
necessarily true inthe academicworld. Atthe LieberInstitute, we definedeliverables as “something
that has impact beyond your own career.”

Thisis somethingthat private investment can focus on and that the publicfunding sector has a harder
time being preoccupied with. This focus ondeliverablesis somethingthat’s generally missingin many
areas of scientific exploration. Few scientists have the expectation thattheir work will actually matter
outside theirlaboratory or university or personal academic position. Itis because of this contextthat |
don’tbelievethatthe progress neededto find cures is possible without major private investmentin this
goal.

State of Neuroscience Research

Let metalk a little bitabout the status of the field. Today we stand on this unique precipice. We have
insights about mental illnesses that we never had a decade ago. There’sageneral perceptionoutinthe
basicmainstream of biomedical science that mental illness research has finally moved out of the
backwaters of science. Science magazine, whichisthe publication of the American Association forthe
Advancementof Science, about 10 years ago began to recognize thatinsights about the causes and
mechanism of mental illness were emerging, and they were emerging from the new developmentsin
neuroscience and the dramaticavailability of the human referencegenomesequence. Whatthey
claimed was that the implications of understanding genetic causes of mental illness, which were clearly
now foreseeable and realistic, represented the second bigge st scientific breakthrough of 2003, second
to the origins of the cosmos.

Old Phenomenological Approach. The reason this statement was made was because it was clear that
prior to the development of these tools and these capabilities to understand the causes of mental illness,
we had no ideawhat mentalillness really was. We knew whatitlooked like. We knew whatitfeltlike.
We knew whatitsounded like. Butwe had no ideawhatit really was and the geneticdiscoveries
representedthe first absolute objective clues to whatthese illnesses are ata very, very basiccellular
level. Aconsequence of following such anapproach isthat there is no treatment, whetherit is talk
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therapy, electricity, pharmacology, magnetism, or any of the treatments used in psychiatry today — that
was discovered based on an understanding of the causes of mental iliness. Notone. Now that we have
some cluestothese causesthere hasto be a better wayto find treatments.

New GeneticApproach. Inall of the rest of medicine, the Holy Grail is to understand the cellular origins
of medicalillnesses. We had no cluestothisin psychiatry. Andinfact, if youthink about schizophrenia,
for a hundredyears people had identified many, many factors that seemed to be associated with risk of
schizophrenia. The trouble was thatthe same set of risk factors also applied to depression, autism,
attention deficit hyperactivity disorder or substance abuse. Thus, many of the same characteristics that
seemedto be related tothe likelihood that somebody would manifest one of these illnessesin their
lifetime. The problem with all this phenomenology, this sort of soft science that kept psychiatryinthe
backwater of biomedical research, is thatit wasimpossibleto know what’s the chicken and what’s the
egg. The onlythingthat can’t possibly be the chicken isthe genes. The genes, by definition, are the egg.

| oftensaythat if you think of life asa Monopoly game, genes will never determine how many railroads
you own or whetheryou have amonopoly on Boardwalk and Park Place. The roll of the dice actually
determinesalotof whathappenstoyou. But genesare the onlysquare onthe board that you ever
know with absolute certainty because genes are the “Go” square. They are the toolbox thatyou play
the game with. They are the biological resources that you have tointeract with your environment.

Genes Provide Clues to the Causes of Mental llIness

As theydoin cancerand Alzheimer’s disease and heart disease and all common medical illness, genes
represent the cluesto causation. Notjustcluestohow thinkslook, howtheyfeeland how they act, but
to whatcausesthem. Genes causeillnesses ata very basicbiological level. Thisisanexample of why
we study and why we want to understand the role of genesin mental illnesses.

We’ve known fora hundred years that all major mentalillnesses runinfamilies. We learnedin the last
50 or 60 years that the reasontheyrun infamiliesis notthe same reasonreligion orlanguage runsin
families. It's not something you’re taught fromyour parents. Mental illnesses runinfamilies forthe
same reason that most other medical illnesses runin families; it’s genesthat are inherited. Genes
transcend all this phenomenologyorwhat somethinglooks like, sounds like, and feels like. Genes
represent mechanisms of disease. By definition, they are mechanisms of disease. They’re not
necessarily the only mechanisms. They may noteven be the mechanismsthatyou can most easily
remediate, butthey are the first objective clues to what causes these conditions.

The Environment. Genes also finally allow us to clarify the role of the environment. We’ve always
known that the environmentisveryimportantin the expression of mental illness and theiremergence
and probably something of their causation. However, the problem with the environmentis, as Bob
Dylansaid, one man’s ceilingis another man’s floor. Everybody experiences their environment, evenif it
looks somewhat similar, with their own individual biological toolboxand peopledon’t necessarily
experience the environmentin the way. Forexample, forsome peoplestressis challengingand very
invigorating. Yet, forotherpeople, it’sdisabling. We can’treally understand the role of the
environmentatan individual leveluntil we understand what the genes and the biological tools are that
people bringto this.

At-Risk Status. Genesidentify at-risk populations. Todayyou can sendyoursalivasample to a company
called 23andMe. You will getbacka printout of all the illnesses thatyou’re supposedly atriskfor. I'm
not goingto getintothe potential value of all that—that rabbit hole that you go down whenyoudo
somethinglikethat—but nevertheless, thereall these algorithms suggesting that we can predict
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people’srisk status foravariety of conditions where genes contributetothem. Certainlyin mental
illness, thisisthe first objective clue that we’ve ever had by which we can begin toimagine thatwe
might be able to predict people’sindividual risk status.

Let me just mention where we are right now in psychiatricgenetics. Research hasbeguntoidentifythe
areas of the human genome where certain genes are arisk factor for mental illness. Thisis workthat
has emerged with great momentum and fanfare in the last few years. The resultisthatwe now have
discovered hundreds and hundreds of genes across different populations in the world that are risk
factors forschizophrenia.

Risk Does Not Mean Cause. Genes do not cause hallucinationsandillusions. They don’t cause
depression. They don’t cause panicattacks. They don’t cause anxiety. They can be associated with
those manifestations. It’sveryimportanttorealize that mental illness—whetheritisautism,
schizophrenia, or ADHD — genesdo notgive youthese conditions. Rather, they establish how at risk
you are and how much risk you have, as you accumulate otherrisk factors, such that you're likely tofall
off the edge and then actually manifesttheillness. It’sthe same story as for heart disease orfor stroke
or for diabetes. Genes do not cause heart attacks. Genes do cause biological changes like elevated
cholesterol or changesininflammation of blood vessels that contribute to the biology of risk.

The first pointto understand about the causal role of genesis thatall common medical disorders—
mentalillness, diabetes, heart disease, and stroke —are multifactorial conditions and they’revery
heterogeneous conditions. Every personthat has the exact same diagnosis does not necessarily get
there with the exact same set of risk factors. Nobody has an illness because they ve only accumulated
oneriskfactor. They must have multiplerisk factors and they have to fittogetherina lawful,
biologically relevant way. The accumulation of risk factors for heart disease all combine toincrease the
biology that makes your heartfail. It doesn’t contribute to abiology that makes yourkidneys function
better. It contributesto a biology that makes yourheartfunction worse.

The second pointisthat every individual with the same iliness does not have the same risk factors. You
can get there with different combinations of risk factors. Thisiswhat’s called polygenic, orin genetic
terms, multifactorialand heterogeneity. Everybodyis notexactly the same, eventhough they may have
the same diagnosis.

Finally, even some people with all the risk factors may not manifestthe condition because they have
otherfactors —what are called protective factors. These could be genes that nullify some of the other
risk genes or maybe certain environmental factors.

But thisisthe complexity of the genetics of all common medical disorders. Theyareillnessesthatare
based on genesthat determineyourrisk, notyourfate. Thisgivesusgreat opportunitytotry to reverse
the probabilities of risk.

Genes Affect Cell Biology

Genes affect the biology of cells. Genesdothisintwo primaryways. They are responsible forthese
fixed lifelongtraits that we have. Forexample, how tall we are, what colour hairwe have, or what
coloureyeswe have. Theyalso are the blueprints forthe moment-to-moment function of all the cellsin
our body. Genesencode all these proteins, which allow cells to grow, to divide, to communicate with
othercells, to store information, to build abrain. Genes build yourbrain. Yourbrain processes
information. Itprocesses emotionalinformation. It processes sensoryinformation, vision, touch, and
taste. It processes cognitive information, thinking, and problem solving. Andthe genesthat affectthe
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biology of cells translate ultimately in the function of these brain systems that have the emergent
properties of behaviour.

What we see as the abnormal behaviours linked to genes have something to do with how these cells are
affectedintheirearly programs and how they build a brain that has a problem, environmental
information processing. The hopeis that fillinginthese different steps alongthe road froma gene to
behaviourwill provide cluesforthe development of the next generation of treatments.

The metaphorthat | like to use for thinking about how genes canrelate to psychiatricillnesses s to think
aboutwhat happensin an orchestra. Think of the behaviourasthe musicand the musical score as the
DNA. The musicians, who are the cells, are trying to decode the score embeddedin the DNA. Individual
instrumentsinthe orchestrarepresent different systems, such as the woodwinds, percussion, brass, and
strings. Altogetherthe musicthey create is the behaviour. And we understand now that problemsin
the score have manifestations. These problemsin the score create difficulties for certainindividual
musicians, who cannot work efficiently as part of the orchestral systems that produce the music.

Thisis ourincreasing understanding of the levels of problems that are related to mental illness that
we’re tryingtointervene upon. We’re wondering how far are we goingto get with the genetic
revolutionin mentalillness. How farcan genestake us? Will they change how we diagnose people?
Will they allow us to prevent the emergence of these conditions? Will they inform us of what the
mechanisms of these illnesses are? We will predict outcomes better. Will thiswork? Willitleadtonew
therapeutictargets?

These are all the areasin whichthere’savery active research effortand we still don’t know the answer
to where all of these things will lead us. Ithink it’svery clearthat in some areas we will see real

progressinthe nextfive to 10 years.

Personalized Medicine in Psychiatry

The evidence isthat genes represent mechanisms of disease. We have to understand how genes affect
the biology of cells. Thiswill give usamuch betterunderstanding of why, asTom Insel mentioned, only
about half of the people have reliable responsesto some antidepressantdrugs. Why dosome people
respond betterthan others tothe same drugs? Some of the reason for this will be genetic. Andthen
there’s no question that we will identify a new way to remediate these conditions because we have this
new biological information.

Thisis an historicopportunity for the discovery of mechanisms and noveltargets. Geneticassociationis
an entry pointinto the molecular mechanisms of iliness. Most of biomedical research that’s focused on
finding curesisfocused on understanding the mechanismsto try to reverse thatdisordered biology. The
molecularmechanisms willinform basic models fortarget discovery. By understandingthese
mechanisms, we can create the models, which willbe the basis forthe deliverables that can be used to
testfor new treatments. Then the next generation of therapies will grow out of this much deeper
understanding of what these conditions were.

What makes this momentintime so historicis that 10 years ago, we had none of the information that
we have now. We couldn’t even think this way 10 years ago. It was a true “pipe dream” that we could
everbeina place where we couldimagine we had enough information about what these conditions
represented atavery basic biological level that we could dream of the possibility of curing them.
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Both Tonyand Tom mentioned that we’vebecome increasingly aware of the early age range at which
many people begintoget psychiatricdisorders. We’ve known foryears that autism and ADHD and
dyslexiaand certain childhood-onset psychiatricdisorders clearly must have something to do with how
the brainis comingonline and assemblingitself. These are brain-building processes that occur very
earlyinchildhood. Butithas becomeincreasingly clearthat eventhe majoradult-appearing psychiatric
disorders are notreally about only the adultbrainand it’s functioninginthe adult world. It'sabout how
this brain gets started on a path.

| like to say that it’s a little bit like the Federal Reserve banking system inthe United States. Whenthe
Federal Reserve changes aninterestrate, evenavery small change inthe interestrate, ithasripples
effectsthroughoutthe entire economy and the entire society. Think of the same ripple effect for
geneticinfluencesin brain development. Slight geneticglitchesvery earlyinthe life of acell have
effectsthroughoutthe development of these cells and ultimately the development of the brain and how
an individualinteracts and manages his environmental experience inalifetime. Asanexample, we
certainly know that emotional temperamentisvery much presentin childrenveryearlyinlife. We've
increasingly come to appreciate that manifestations of brain function that ultimatelyare associated with
later-onset psychiatricillness also appearveryearlyinlife.

Stand Up Study. Let’s consider one of the many studies that have looked atindividuals who are
hospitalized as adults for psychiatricillnesses. The question wasif there wasany evidencethateven
thoughthese people did not have a psychiatricillness earlierin theirlife, was theirbrain somehow not
quite gettingonline—or developing —ina perfectly normal way. Considerthatthe average human
beingfirst can stand unassisted at about nine months of age. A large study from Finland showed that
the probability of somebody in theirlifetime being hospitalized with the diagnosis of schizophrenia is
about 0.5 percentif they had stood at nine months of age. This figure isaboutthe average rate of
schizophreniaincidence in the Finnish population. Butamongthe male children who had stood three
months later, at the age of 12 months (which is certainly within one standard deviation of normal) they
had almostthree timesthe probability of being hospitalized with a diagnosis of schizophrenialaterin
theirlifetime. The important point of this study was not to suggest that people who stand at 12 months
develop schizophrenia. Most people who stand at 12 months are perfectly normal, but amongthe
population who do manifestschizophrenialaterin theirlife, there’s evidence thatevenveryearlyin
theirlifetime, the programsthat build the brain and getit to mature appropriately are slightly on tilt.
They’re slightly disorganized.

Anotherexampleisthatabout 25 percent of people who later manifest schizophrenia as adults, were
enuretic [urinating while asleep; bed-wetting]as children. That’saboutthree timesthe rate foundin
the general population. Andthere are many otherexamples of this. It’s really quite remarkable how
consistent this kind of scientificresearch has been on early indicators of later development of
psychiatricdisorders. Thiskind of research shows how there can be cluesfromvery earlyinlife that the
brainis having difficulty getting the musicto playinthe right way.

Otherresearch shows that many of the genes that have been linked to schizophrenia also seemto be
particularly relevantto assembling the fetal brain. Certain genesthat are linked to psychiatricillnesses
are much more abundantly “turned on” during fetal life than during adultlife. We thinkthis patternis
representative for many of the geneticfactors linked to psychiatricillnesses. They are aboutbuilding
the brain, not necessarily about controlling the function of the brain atthe time that the illness s first
diagnosed.

34



5th US/Canada Forum Reference Report

All of this suggests that we can look at the very first cells and identify glitchesin how these cells get
started. The evidenceisemergingthatwhenyoulookatthese cluestothe causative factors of mental
illness by examining the set of genes, which dictate the firstand earliest behaviour of cells, we find that
these cells are making subtle mistakesin the very first things that they do.

Stem Cell Research. Anotherareaof studyinvolves stemcells. These are the first cells that build the
body and that build every organ and build the brain. We’ve looked at stem cells that build the brain that
were taken from people with psychiatricillnesses. Whatwe find is that their cells are making small
mistakesfromthe very first days of theirlife, compared to the same types of cellsfrom normal adults.
The early growth patterns for the stem cells from parts of body otherthan the brainare much less likely
to show a difference between those with psychiatricdisorders and normal controls.

So thisisnow a whole new world of trying to take these geneticcluesinto actual human cells to see if
we can see where these glitches start, where does the interest rate first get changed in this lifetime of
changing the economics of brain growth, development and function. This kind of understanding may be
a whole new way to find remediation. The technology exists now to take cells from real people that
have real genomes and real geneticglitches thatrelate to the conditions that we’re interested in and
control the behaviourof these cells exclusively and to be able to explore them at critical moments when
that change inthe interestrate first starts to affect the biology of that cell, because this may be a way to
discovernew strategies for discovering new treatments that we could neverdo by studying peoplelong
aftertheillness has manifesteditself. Thisisthe promise of curesina whole new realm of scientific
exploration that was science fiction only afew years ago.

Roadmap to a Cure

| wantto revisit how private investment can change the landscape of psychiatricresearch. Because of
the technological advances, discoveries and the insights that have emergedinthe last decade based on
causes of mentalillness, | think we can decipheraroadmap that is highly likely to be successful in finding
much more effectivetreatmentsforthese conditionsthan we 've everhad. Thisroadmapisnotsome
great proprietary secret. It’sreallyinthe minds of many scientists. The problemis thatit’s very difficult
to marshal a concerted effort to have all of us follow this roadmap. Whattendsto get us derailed from
the roadmap isthat there are too many individual agendas, and the individualagendas make it hard for
the community to stay on the roadmap. This isa roadmap that will produce new therapies. The
roadmap starts with clues to etiology, clues to causation, which are genes that comes from other places.
It looksinthe human brain to understand how these genes are affecting the developmentand function
of the brain. It identifies the mechanisms, very specificmechanisms, that those genes are doingto the
human brain and thenit builds modelsin thesestem cells and ultimately in animals based on those
specificmechanisms, which cannot be identified unless you move through the various stages of this
roadmap.

These are exactly the same strategies beingtakenin cancer and otherareas of medicine where
molecular mechanisms can be specifically extracted from all this complexbiology and made the focus of
the next generation of discovery. What private money candois say, “We’re going to make this roadmap
the plan of how we define the deliverables thatare necessary.” 1don’t believethis can be done any
otherway. Noone group can do this by themselves. The governmentcan’tdoit byitself. Private
investmentcan’tdoit byitself. Soithas to be a partnership, butit’sonly private investment that can
stick to the principle of getting to the bottom line.
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| wantto thank you very much for yourattention. It has really been agreat privilegeforme tohave a
chance to interact with you.

Commentfrom PETER HONGAARD ANDERSEN: | was particularly interested in what kind of
environmental orsocial factors are influencing the risk le vel of yourgene set. Could youcommenton
how far you are in this understandingand how do you see a balance inresearch going for preventive
factors versus how we can treat these diseases?

DR. DANIELWEINBERGER: Thatisa veryimportantquestion. Of course there are many socio-
environmental factors that contribute to all aspects of how we think about psychiatricillness.
Environmental factors contribute undoubtedly to people’srisk, they contributeto the age of onset, to
the severity, to disability, and also probably to the manifestations. There are many clues forthis kind of
external influence. Forexample, we know that severe adverse childhood experience is a strong risk
factor fora child foradult psychiatricillnesses. |thinkthere’s enough epidemiological datathatis
consistentand robust enough thatit’simpossible to dismiss this relationship. However, the problemin
doingresearchinthat areaisthat there’stremendous variabilityin how peoplerespond tothese
experiences. It's difficultto quantify the experiences. Scientificresearchischallenginginthatarea. The
hope isthat by putting genetics, which is much more objective, quantifiable, bounded, into the equation
of understandingthe role of environment that the environmental factors will become much more
apparentand know with more confidence how they representrisk factors. |think the problem with
where we currently stand with our understanding of social environmental risk factors is we know they're
importantand we have a lot of data in population-based studies showing they’re important. What has
beendifficultistotranslate thematan individual subjectlevelinto ameaningful prediction of an
algorithmforindividuals. In orderto do that, we’re going to have to take the objective genetic
information and add that to the equation of trying to understand individual liability.
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PART 7 - Breakthroughs in Treating Mental
Disorders: Historic Beginnings of Personalized
Medicine

PRESENTATION 1:

“Personalized Medicine Based on Genetic Testing”

Dr. James Kennedy

Director, New Tanenbaum Centre for Pharmacogenetics, Centre for Addiction and Mental Health
(CAMH) and Professor of Psychiatry, the University of Toronto

Toronto, Ontario, Canada

James Kennedy, MD, MSc, FRCP(C) is the Director of the New Tanenbaum Centre for Pharmacogenetics atthe
Centre for Addictionand Mental Health (CAMH) and he is the I'Anson Professorin the Department of Psychiatry
and the Institute of Medical Science at the University of Toronto, where heis also the Director of the Neuroscience
Research Department and Head of the Psychiatric Neurogenetics Section. Dr. Kennedy's researchis dedicated to
finding genes involvedin the cause of mental illness. He has published pioneering findings relatinggene variantsin
the dopamine, serotonin, and neurodevelopment systems to psychiatric disorders,and to treatment response. Dr.
Kennedy has published closeto 400 papers and his research has led to several discoveries. Dr.Kennedy is
currently applying molecular genetic technology to investigate genetic factors that may predictresponse andside
effects to psychiatricmedications (pharmacogenetics). Heis a nationally board certified psychiatristand a fellow
of the Royal College of Physicians and Surgeons of Canada. He is a member of the Neuroscience and Mental
Health Board of the Medical Research Council inthe UK, the Scientific Council of NARSAD: Brain and Behavior Fund
and was recently appointed to the European OPTiMiSE Schizophrenia Study Advisory Board. His awards include
the University of Calgary Medical School Research Alumnus Award, NARSAD Distinguished Service Medal, and the
Novartis Endowment for Molecular Genetics Education. He holds an MD from the University of Calgaryand both a
masters of scienceand a bachelors of science from York University.

& Dr. Nicholas Voudouris
Family Physician, Thornhill Medical Centre
Thornhill, Ontario, Canada

Nick Voudouris, MD, EMBA, joined the Thornhill Medical Centre in 1990 as a family doctor. Priorto hisroleat
Thornhill, hespent three years providing medical carein small communities in Ontario and the Northwest
Territories. His undergraduate education was at Trinity College, University of Toronto and he completed his MD at
the University of Calgaryandthen interned at North York General Hospital and Sunnybrook Health Sciences
Centre. He isalsoagraduate(withdistinction) of the Executive MBA program atthe Ivey School of Business atthe
University of Western Ontario. He is the pastChairman of the Mackenzie Health Richmond Hill Foundation where
he helped to raise $35 million for the hospital’s redevelopment. He is also currently Medical Director for Seniors
and Chronic Medical IlInesses at Mackenzie Health in Richmond Hill, Ontario.
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DR. JAMES KENNEDY: | am goingto discuss how Dr. Voudouris and | are delivering genetics tothe
peopleinapreventivefashionatthe Thornhill Medical Centre in Ontario. Thisisthe firstevergenetic
testing for depression medicationsin primary care.

Stress and Exercise

The recentresearch has shown how the epigeneticmechanismsinteract with DNA when apersonis
understress. Toillustrate thisforyoulhave a metaphorto consider. What happenswhen aperson
getsunderstressissimilarto whenyouhad a handseton a coiled phone cord, well, the DNAisn’t
actually a coil of course, but the coil gets super-coiled. It coilsuponitselfand gets bound up and all
tangled together. Andthisislike what happens when we are understress. The stress hormones,
including cortisol inthe adrenal glands, getsinto the DNA and tellsthe DNA, it modifies it so thatit coils
onitselfand the genesgointowhat| would call a coil bunker. In mostcircumstances this is a protective
mechanism. Butwith chronicstress, if yourgenes are not expressingthemselvesinawell-organized
way, thisleadsto a stress-induced mentalillness.

In terms of doing something about mental healthin the workplace, | wanted to make an opening
commentabout how prevention efforts can be done in corporations. My prescription, asaclinical
psychiatrist, to the workers of the worldis to simply do more exercise, because physical exercise creates
these growth factors, which gointo the brain. One of them Dr. Weinbergerand | have studied is called
brain drive neurotrophicfactor, whichis stored insidethe blood cells, in platelets. The more exercise
you get, this more that this factor gets released. Itthen bathesthe brain and also it works against the
cortisol effectto uncoil this coiled bunkerthat the genes are hidingin. Ithelpsthe personopenupand
respondin a flexible way to the stresses of the environment. This exercise brain benefit relates to the
knowledge-based jobs that we’re allin. We’re sittingaround at a desk. We’re thinking, but we’re not
moving. Butas humans, we are designed as a beautiful machine to have brain and body interaction.
Andyou’ll see articles coming out about preventing depression through exercise programs. Sothat’s my
simple prescription today forall of us sittingand not movingaround the table.

CAMH Research on Personalized Medicine for Depression

At the Centre for Addiction and Mental Health we are delivering genetics to psychiatrists and to family
doctorsin a way that cuts through the complexity. When patients come to see theirdoctorwith
depression orother mental disorders the doctor starts to think what kind of medication this patient
should get. With depressionthe doctorhas a choice of more than 20 different antidepressant
medications. Butthe way that doctors have made this decision up until now, is through a process of
trial and error by trying different medications —or the doctor just picks his or her favourite
antidepressant. What’s been cut out of this picture is the patient. Thisistroublesome when it'sthe
patient who hasto take the medication and who suffers the side effects. We contend thatthe patient’s
characteristics should determinewhich drug should be prescribed.

As Dr. Weinberger discussed, ourgeneticblueprint goes along way to telling us how people are
different. DNAisan exquisitely individualized source of information about people. What we’re doing at
CAMH is measuring thatindividuality and we do this through examining the genesin the body that
break down common psychiatricmedications. Giventhe large databases that exist of past research on
differential patterns of clinical treatment efficacy due to genetic profiles, itis now possible to use this
wealth of clinical information in a more prescriptive fashion to predict which medications are most likely
to be a good match for an individual patient.
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GeneticTesting. Based ona genetictest, we can score people astowhetherthey’re very fast at getting
rid of medications out of their body, ornormal or very slow. People who are very slow tend to have the
medication accumulate intheirbloodstream. Ifit’san elderly person and they take the Prozacon Day
One, theyfeel okay. Butby Day Three, aftertakingthree doses, they tryto get up inthe morningand
take a step towards the bathroom and fall overand eitherbreak their hip or hit theirhead and then
they’re hospitalized and it’s a huge cost to the health care system.

That kind of scenario could be prevented by asimple genetictest saying, “This personis goingto getrid
of thisdrugslowly and they need amuch lowerdose, one quarter of the dose.” For example,ifthe
standard dose of Prozacis 20 milligrams; then this particular patient should get only 5milligrams. So
we are sorting people into three groups, which are color coded as green, yellowandred. The genetic
testsorts people into agreen column of medications where those medications are good for that patient.
The red columnis for medications that are genetically not well matched to the person; they are either
too fastortoo slow. Inthe yellow group are medications that we are unsure about the match.

Potential Cost Savings. Astudy done through the Mayo Clinicin Minnesota by Joel Winnerand
colleagues examined the monetary implications of this kind of testingand improved outcomesityields.
They usedthis same genetictesttosort peopleintored, yellow and green types and then compared the
groupsin terms of the costs for their psychiatricvisits, medication costs, costs of days absent from work
and costs of disabilityclaims. The results show thatthe savingsin a patient with depression was $5,188
perpatient, if they had this genetictest done and the red column of adverse-matching medications was
avoided.

In Ontario, we have about 100,000 people with depression atany giventime. If every one of these cases
in Ontario were to see this kind of savings, aftersubtractingoutthe $1,200 cost of the test, it would be a
potential total cost savingsin just one year of $400 million forjustone year. If you multiplyitbythree
to go Canada-wide, that’s asavings of $1.2 billion dollars. Forthe United States, thatfigure goesto $12
billion dollarsin potential cost savings. If we goglobal, tothe three billion total populationinworld,
that’s over $120 billion dollarsin savings. And that’s all with asimple genetictestthat we deliverin 48
hours afterthe patient has seen the doctor.

So how does this new testing process exactly work? Well, I’'m goingto show you now a two-minute
video of how Dr. Voudouris and | have launched this testin primary care. Here’s how we’re delivering
these geneticteststo primary care patients.

[Video Plays]

DR. NICHOLASVOUDOURIS: A lot of people have asked me, “So what’s happened since the 10months
that we’ve started? What are the mostimportant things thatyou’ve learned?” For myanswer, | can
boilitdownintotwo things. The first pointisthat iswe’re makinganincredible difference. When our
patients getthatyellow, green, red list of medications, it’s really awonderful thing because they can
understandit. People laugh at a little bit at the metaphor of the stop sign colored lights, butitreally
works. Theyalsoreally like on the second page of theirtestingreport where itlists all scientificresearch
studieson the genetics ofitall. Theysay, “Wow, thisisreal science. | can believe this. Thisis goingto
make a difference.”
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Case Example:

| wantto share with you the case of a certain patient of mine, awoman who I’ve been taking care of for
20 years. She’snow 35 yearsold. When | first started taking care of her at age 15 she was a star at
school. She wasa valedictorian, wanted to go to universityand be the biggest businesswomaninthe
entire world. Well, she wentto the University of Toronto and aftertwo years she got sick, she got
depressed. She came to me. | tried heron two different medicines, neither of which worked. Sol
naturally referred hertoa psychiatrist who tried her on two more different medicines and they didn’t
work either, which resulted in the psychiatrist saying thatshe didn’t wantto get betterand she was
gamingthe system. She tookthat to meanthat she was nevergoingtogetbetterbecause there wasno
medicine that worked because she had tried four of them. Soshe changed herlife and became a low -
level administrative assistantin a corporation here in Canada. She knew herlimits. She couldn’tgoto
any social functions outside of work. She justwenttowork, did her job, and wenthome. Whenwe did
the geneticteston her, we found that there were 12 red medicines that she should not take. More
significantly, all four of the medications that she had been puton inthe past were those red medicines.
So she wasn’tgamingthe system. We justdidn’tknow which medicineto give her. Sowe switched and
gave her one of the green medicines. After seven months of taking the matched medicine she is doing
verywellandshe’s even thinking of going back to school. So that’s just a great example of just one
person makinga difference.

University Research Partnership

The other thing thatI’ve learned concerns ourinitial expectations on how the private-public partnership
would work. For this project, the Thornhill Medical Centre has worked in partnership with the
researchers at CAMH and the University of Toronto. We were taking patients who were “norma
healthy, who were required thento goon a medicine, and we were tellingthemthatthey had to
participateina research study. We thoughtthatthey’d headto the hills because they wouldn’t wantto
be involved with aresearch project and that they’d instead just go on to the Internet-based resources
for genetictesting, which was easy, anonymous, and which was inthe Zeitgeist of the times.

IH

and

What we found was the exact opposite. Our cases really wanted to be involved with the university and
with CAMH. Theywanted a credible and structured program. They wanted to be looked at person-to-
person because they feltthatthe researchers were looking after their bestinterests and that whatever
they were goingto be told was goingto be true. On the otherhand, they were very afraid of sending
theirgeneticmaterial to companies all overthe world, not knowing what was goingto happen. So this
patientresponse was areal eye-openerforusat the Centre. The otherthingthat’simportantto keepin
mind is that the family doctors are the frontline troopsin thisissue and alot of them didn’t wantto deal
with some of the genetics companies either.

What this experience has taughtusis that yes, we need the financing, we need the service, we need the
ability thatbig money brings. But we have to be very careful torecognize thatthe patientsinvolvedin
this research are people and that they are giving thisinformationto us as sort of a sacred trust in order
to try to helpthem. Therefore, we have to move forward in away that allows themto be protected,
that allowsitto be scientific, and that allows it to work.

So | thinkthat we are makinga real difference. Although, isstill inthe early days of the projectplan, |
feel there’satremendous potential forit.
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PART 7 - Breakthroughs in Treating Mental
Disorders: Historic Beginnings of Personalized
Medicine

PRESENTATION 2:
“Personalized Medicine Based on Brain Wave (EEG) Testing”

George Carpenter, IV
Chief Executive Officer, CNS Response Inc.
Orange County, California, USA

George Carpenter, MBA, is Chief Executive Officer of CNS Response Inc. CNS Response is a neuroscience company
focused on improving the quality of treatment for patients with brain disorders, by providing objectiveinformation
to prescribers of psychiatricmedications. His primary responsibility involved developing strategy and
commercializing therEEG technology. From 2002 until he joined CNS in October 2007, Mr. Carpenter was the
President and CEO of WorkWell Systems, Inc.,a national physical medicine firmthat manages occupational health
programs for Fortune 500 employers. From 1990to 2001, Mr. Carpenter founded and served as Chairmanand
CEO of Core, Inc., a company focused on integrated disability management and work-force analytics. From 1984 to
1990, Mr. Carpenter was a Vice President of Operations with Baxter Healthcare. Mr. Carpenter began his career at
Inland Steel where he served as a Senior Systems Consultantin manufacturing process control. He holds an MBA
inFinancefrom the University of Chicago and a BA with DistinctioninInternational Policy and Lawfrom Dartmouth
College.

& Dr. Gary Hasey

Associate Professor of Psychiatry at McMaster University and Chief Medical Officer for Digital Medical
Experts, Inc.

Toronto, Ontario, Canada

Gary Hasey, MD, is an Associate Professor in the Department of Psychiatry and Behavioural Neurosciences at
McMaster University. He is the director for the electroconvulsivetherapy (ECT) and transcranial magnetic
stimulation (TMS) clinicsatSt Joseph’s Hospital. With his engineering collaborators, hehas developed computer-
based machine learningalgorithms capable of analyzing electroencephalogram (EEG) and clinical data to
determine psychiatric diagnosisandto predict responseto TMS, ECT, antidepressant medication, antipsychotic
medication and cognitive behaviour therapy. This technology is beingcommercialized through Digital Medical
Experts Inc., where he serves as Chief Medical Officer. Previously,hewas a consulting psychiatristfor 12 years at
the Centre for Addiction and Mental Health (CAMH). He holds a MD from the University of Alberta.
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GEORGE CARPENTER, IV: | have what | thinkisa really interesting story and I think one that you’re going
to understandinthe context of genomics. We study a phenotype, aphenotype as expressed by a
functioning brain and measures using one of the oldest tests we have,whichis electroencephalography
(EEG). We’re actually measuringhow well do peoplewith a certain kind of brain respond with some of
the oldest and most well-normed data that we can find on psychiatricmedication outcomes.

Later on | am goingto letthe science of ourwork be discussed by my colleague Dr. Gary Hasey. But first,
let me tell youwho we are at CNS Response and how we’ve look at radically reframing the problem of
poor medication outcomes by adding testing based on genomics.

But to start, I'm goingto offeryou a challenge. The challenge isthatlwon’t over-claim the technologies
we use and you, inturn, as the doctors, will not hold our technology to a higher standard than you hold
trial-and-error pharmacotherapy. | say that because thatisthe dominanttreatmenttodayandit hurts
people. We cando better. We can doit betterwith the genotype and we can do betterwith the
phenotype. Butthe best part of thisisthat we can doit today. These tools exist today.

About CNS Response

Who are we? CNS Response isa private, for-profit capitalist company. There has been about S30
millioninvested intoit. We’ve never made any money. We lose gobs of money and yet we’re still going.
We’'re still going because there isareally goodideahere. We are a public-private partnership with the
United States Department of Defenseand we currently doing a 2,000-soldier trial of this technology.
The technology actually has over 80 research clinical trials behind itand a dozen of them are our own
studies.

It's kind of like we are under a cooperative research and development agreement with the military. It's
kind of like Craig Venter with the genomics approach. We’re not actually trying to splitthe atomor
come up witha new molecule. We’re justtryingto use computerstodo a betterjob. Whatwe dois
algorithms. You probably haven’t heard of us, but you’ve probably heard of the Cloud and the Internet.
Andifyou don’tbelieveinalgorithms, then you should stop driving your car or stop shoppingonline
because these all use algorithms.

A Brief History of the Company

One of the doctors who founded our company is a pathologist. He wentinto psychiatry with agroup
practice in Los Angeles over 20 years ago. Back then he said, “Why don’t we measure anything?” Sowe
started measuringthree things: 1) the date and dose and type of medication; 2) the patient’s presenting
EEG (whichisthe basicmeasure of electrophysiology); and 3) and outcomes in terms of global clinical
improvement. Itturnsout that these three things correlate togethervery well. They correlate tothe
extentthattheyreduce the numberof drugs neededtogetto therightanswer. His pointwas, “We
have a hundred psychotropicdrugs. We don’tneed three more. We need to know how to use the ones
that we have.”

CNS Response and the Walter Reed Trials Research
All we did was use the drugs that we have already that are used in personalized medicine based on the

phenotype of the individual patient. If ourwork was expanded,we would have aremarkable impacton
medication outcomes and potentially even on suicide. Inthe 2,000-soldiertrial thatwe’re doing at
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Walter Reed Medical Center, we're looking at primary efficacy endpoints and all of ourtrials have been
successful onthat outcome. We’re also looking at suicidality and reducing severe adverse events
because we think fewer shots on goal with better accuracy equals a better outcome.

A problem todayisthat most doctors are still practising medicine in silos. Where has that happened
before? Well, ithappenedin pediatriconcologyinthe 1960s. Back then a diagnosis of cancerwas a
death sentence forachild. But thenthe doctors got togetherand they said, “You know what? We
shouldn’t practise in oursilos. We do great, great work as individual - hero diagnosticians - but, atthe
end of the day, the secretdies withus. We don’tshare. We don’tgetout of oursilos.” Sothey
networked. And now you cannot be treatedin the United States now if you’re a kid with cancer without
being partof a clinical trial. Asaresult, we’re now ata 90 percent cure rates for pediatriccancer.

Networkingworks. Algorithms works. Math works.

We’'re just the higher primate standingin between DNA, which is abinary information system, and
algorithms, where our caris now smarterthan we are. What we’re tryingtodo is cut the distance tothe
goal and make these algorithms available, understandable, tractable, and usable by doctors today.

General PeterChiarelli

Let me also offera kind of radical reframing of the problem. | don’tknow if you’ve already seen the
video we are about to play, but General Peter Chiarelliis my hero. He retired justa couple of years ago,
afterbeinggiventhe job of managingthe suicide and PTSD problem forthe United States military. Over
the course of histenure, the number of suicides increased, in one of the most frustrating jobsin the
world. And one of his frustrations was all that of the experts disagree. He couldn’t getacommunity
consensus around how toimprove the success that we have with these therapies.

Audio from the Video:

“General Pete Chiarelli served two tours as a combat commanderin Irag, but admits he was
cluelessaboutbraininjury when he became the No.2man in the army in 2008.

“I wentto visiteightinstallation in seven daysand when I got to the fourth one, I realized that
the problem was much biggerthan that. It wasa problemaboutthe healthand well being of
the entire force. Italked to soldiers whotold me that they felt that doctors were throwing bags
of pillsatthem. | talked to doctors who basically said they had soldiers lined up outside their
offices, and they really only had an RVU of about 20 minutes to spend with each one of them.

“Like a dummy, | thought back thenthe drugs that we were goingahead and prescribingthose

soldierswere all drugs that had been developed forthe treatment of post-traumaticstress and
traumaticbrain injury. Inmynew job, | found outthat that’s not necessarily the case. Infact, it
isn’tthe case at all.

“I had expert after expert come into my office and explain to me, and the thing | found most
frustrating was that expert afterexperttold me something different. They could notagree. |
had 15 of the finest mindsinthere and | got 16 differentanswers. It wasthe mostfrustrating
thing| had everdone.”
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| apologize forthe dramaticmusicin the video, but you get the point. We need something practical,
today, that can solve a problem. We’ve had a 682 percentincrease in psychotropic medicationsin the
militaryin the United States overthe lastsix years. That’s not because the drugs work so well. Much of
the problemis because we’re giving more medications to the same people. The doctorsays: “You didn’t
respond ontwo medications, solet’stry three.” Partof our protocol is we actually wash you out of
medications [stop taking all drugs] before you have the EEG test. That was somethingthatisvery
controversial. Doctors don’t like to wash patients out of medications for five half-lives. Butwe founda
remarkable surprise when people wash out - in most cases, they get better. Infact, we’ve had 10
percentof peoplein previous trials actually not go back on medication after being washed out. So
there’salot to be said for a very limited claim: give doctors information; they will reduce trial and error.
Andthat’s all we really claim.

| wantto focus now on what CNS Response is doing at Walter Reed Medical Centerinthe United States.
Located in the Washington, DCarea, Walter Reed isthe premier medical research teaching hospital for
the United States military.

I’m just goingto give you a couple of examples and describe how the trial is designed. Ithinkit’s helpful
if you look at the great work that Helen Mayberg has done at Emory University in Georgia using PET scan
to predict medication response orresponse to cognitive behavioural therapy. There’sagreateditorial
writtenin Nature about the virtue of this for reducing stigma. And as Dr. Insel said, half of people who
need care for mental health disorders neverseek treatment. The stigmaaround the lack of efficacy of
treatments and the personal costs of goinginto treatmentisvery high and itcan also be lethal.

Tom Brennan, who's afriend of ours, wrote an excellent suicide note and published itafew weeks ago.
He isa military journalist, so he writes awonderfulnote. Fortunately, he did notkill himself. He got
betterand he got better based on an EEG-based therapy.

The reason| say that is because he’s a marine and he actually wrote the note because he was thinking of
killing himself because, as he writesin his note, once he was diagnosed, once that DSM label was
appliedtohis condition, he was nolongera marine. He was literally on adifferent careertrackand he
identified himself as a marine.

We oftenthink of these things with kind of a New Yorker cartoon view of what psychiatry is. It’s cute.
It's subjective. It's fluffy. Butitis not these things. There are real hard clinical endpoints to psychiatric
disordersandsuicide is certainly one of them. We know that stigmaisa contributorto not getting
treatment. The paradox isthat these medications work profoundly well inthe right brains, but they
don’tworkwell on the average and sothey don’t work two-thirds of the time when actually applied -
because the drugs are not being matched to the brain of the patient. Dr.Insel’s “rule of halves” is quite
true and it reallyisthe guidinglight behind these very inexpensive, simple approaches to data mining,
which offersaway to get betterdata in front of the doctor at the point of care whenthat moment of

writing thatfirst script can be dramatically improved.

It's not perfect, butit’'stwoto three times betterthan trial-and-error pharmacotherapy. We think the
machine-learningalgorithms are akey part of this. | don’t personallylookitas data miningso much as
data fracking. We are forcing huge amounts of data through whatwe already know are known
phenotype markersand doctors armed with this kind of data-driven tool can do much better.

We really need that support for the doctor because we don’t have enough evidence. The pace of
evidence development from clinical researchis slow. We getit eitherfrom large drug studies orfrom
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large research universities. How much moneyis goinginto eithersource? Well, many large
pharmaceutical folks are getting out of the CNS category of drug developmentresearch becauseit’s so
hard to beat placebo.

The doctors who founded this company 20 years ago said, “There’s not going to be more randomized
control trials. Let’s just make our own. Let’s actually have the datainform us and learn every time we
touch the patient. Let’sdo a betterjob generatingourown evidence.” Asa result, they have built what
is one of the largest phenotype databases of medication response anditis builtaccording to what
actually worksin real humans.

Consideranotherexample. “The Medicated Child” isa 2008 “Frontline” TV documentary. Itdid a great
job explainingthat, in fact, most of the medications prescribed to children are off-label and have little or
no evidence fortheir effectivenessin pediatric populations [because they weretested on adults and not
on children]. So, we’re not going to get evidence by waiting forthe next RCT [randomized controlled
trial]. Wereallydohave to builditourselves.

Now, the militaryis aleaderinthe adoption of this kind of machine learning technology. Colonel
Bradley originally had usinto Walter Reed when he was running the psychiatry program. We are now
working with Dr. Brett Schneider who has done afantasticjob. We are a for-profit company but we’re
alsoopensource. We build these machine-learning tools and we also publish our data.

We had a hard time whenthe FDA looked at this and they said, “Waita minute. You are agnosticto
diagnosis? Why?” Well, as Dr. Insel has pointed out, there isn’talot of scientificvalidity behind
symptom clusters. We’re justlooking at the biology and the electrophysiology and saying, “Here’s what
was associated with animprovement.” Oftenthe results we have found are counterintuitive. But more
importantly, often the results are very positive. We had a researcher come up at WalterReed a few
months ago who was very upset. He had worked at the NIH [National Institutes of Health] foryears. He
said, “l don’tunderstand. I've been working with functional MRI and PET scans for 10 years at NIH and
we have not found these biomarkers that you seemto claim you have found.” Again, we make noclaim
otherthan clinical utility and reduced trial and error.

But what’s surprisingis that we’re using atool that’s very old and inexpensive to use —we charge $540
for thistestat Walter Reed. There is something greatabouta veryoldtool. It has large databases of
both clinical patients and of asymptomaticcontrols and all of this normative data. Because of all of this
old data on EEG we can characterize pathophysiology by using EEG. This kind of EEG testing utility is
alsodeployableto a battlefield. Itissimple, cheap, easy. Inthe future, as we build bigger databases of
PET and functional MRl treatments, these tools can be used as well.

The power of this approach to solving clinical problems comes from the application of crowd-sourced
outcomes. Everytime a doctorseesa patientand we get an outcome, that data thenimprovesthe
predictiveness of these algorithms and the patients are getting better. Sointhe worst case, as we keep
collecting more dataat least we’re learning. Andif youdon’tthinkyourcar’s learningand the Internet's
learning and every otheralgorithm around youislearningaboutyou, theyare. Let’sactually harness
that same process of machine learning toimprove mental health.

That’s ourstory at CNSResponse. Thankyou. Now I'd like tointroduce Dr. Hasey. Histeam at

McMaster University is doing exactly the same kind of research on EEG phenotype medication response
predictions that we are doingat CNS Response.
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DR. HASEY: We are a team of psychiatrists and engineers who have worked independently for decades.
In the lastfive years we’ve combined our knowledge and come up with an interesting technology that |
think might hold some promise. We have learned that if we want to have our technology make any kind
of significant clinical impact, we need to have business people inthe engine roomand at the helmto
drive thisforward. With McMaster University's help and encouragement, we’ve created acompany
called Digital Medical Experts and we’ve recruited Bruno Maruzzo, who’s in the corner here today, as
our CEO.

I’'m goingto be talking aboutimproving and personalizing the treatment of depression using machine
learning, also known as data miningor artificial intelligence. The current state of the art for prescribing
psychiatricmedication is quite poor, asyou’ve heard. Physicians who are confronted with depressed
patients typically selectadrug ina randomized fashion or they go through serial trial and error, much as
youwouldina shoe store where the clerk’s favourite shoes are lined up and you try one afteranother
until youfind a fit. Notsurprisingly, buttypically, the drugthatis prescribed the firsttime aroundis not
correct intwo out of three instances. That’s a failure in over 60 percent of cases.

What is Machine Learning?

Machine learningis a possible solution to that uncertainty. It’sa technology thatallows one to classify
based on very large amounts of data. For example, let’s ask acomputerto determine whethera
photograph of a particularpersonisa male or afemale. Whatis done firstis that the computeris
trained andthenit’stested. The training phase involves collecting alarge number of knownmalesand a
large number of known females and then, from those people, you extract features or attributes and
large numbers of variables that you think might conceivably have somerelevance to distinguishing the
sex of the person.

It turns out that most of these variable are actually not relevant; the number of fingers, for example.
Othervariables are more productive in classifying male orfemale sex and we instruct our algorithms to
go through those thousands of variables and to choose those few variables that seemto have some
individual powerin classifying. Through this process, we end up with amuch smallerset of features or
variablesand thenthose are putinto a multi-dimensional matrix. Inthisinstance, we have hairlength,
voice pitch and muscle mass that are plotted inthree dimensions. We take an individual person and
plottheirattributesinto that matrix and if the predictive model works correctly then we find thatall the
femalesare clusteredin one spatial area, all the malesin another, with only asmall area of uncertainty
oroverlap. Once you’ve developed this kind of an algorithm, you goonto testit. Our studiesshow that
we’re correctin about three out of fourinstances with this particular machine-learning model.

Predicting Psychiatric Diagnosis from Brain Wave Data (EEG)

In the real world, we actually use brainwaves or EEGs as our dataset from which we extract the features
and we ask the computerto classify according to different clinical needs. Let me first explain aboutthe
EEG or brainwaves, thisisan example of an EEG. We extract from the data obtained of thousands of
differentvariables and we process those to eliminate most of them, leaving only afew remaining
elements which we then use for classification purposes.

If we assign the computerthe task of differentiating patients by clinical diagnosis, we get the following

kinds of results. Inone of ourearly pilot studies we have 195 persons, 64 who had major depressive
disorder, 40 who had schizophreniaand 91 who were normal or healthy and used as reference group.
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Using the machine learning process we were able to identify about 86 percent of the depressed patients,
87 percent of the schizophrenics and about 88 percent of the healthy individuals without actually seeing
them. We justlook at theirbrainwave pattern.

A more challengingtaskisto separate depression that’s due to bipolardisorder from otherkinds of
depression. Inanotherstudy, we had 76 persons, 64 of whom had majordepressivedisorderand 12
who had bipolardisorder. We were able to correctly identify 94 percent of the depressed and 92
percent of the bipolar patients using machine-learning algorithms employing EEG as their dataset.

Predicting Psychiatric Treatment Effectiveness from Brain Wave Data (EEG)

Moving on to treatment was our next objective. We hope to build a catalogue where we cantell
treatment by treatmentwhetheraperson would respond based on their EEG profile. Thefirstdrugwe
tested was sertraline. We found that we could identify and separate — and thisis from data collected
before we treated them — about 88 percent of the people intoresponderornon-responder groups.

We thentried thisapproach with anothertechnology called transcranial magneticstimulation, whichis
the next step afterelectroconvulsive therapy —sometimes called electricshock therapy. Butit’sa more
user-friendly technology. Inany case, we were able toidentify in advance whethera person would
respondto TMS with about 84 percentlevel of confidence.

We had some data drawn from the schizophrenicpopulation treated with avery powerful drug called
clozapine. Thisdrugworks when otherdrugsinthe class fail in manyinstances. It'sa very dangerous
drug. It can suppressyourbone marrow and people candie of infections. You must have a blood test
every month foreveraslongas you’'re onthisdrug and people remainonitfora lifetime. Soitwould be
importantto know whetherthis dangerous drugis goingtowork or not before atreatment phase is
started. We applied our machine-learning methodology, analyzing the EEG brainwave signals of the
patients and we were able toidentify with about 84 percent confidence whetherthey would respond or
not to this medication.

Next Step of Science-Business Partnership

We hope totake this research-based technology, with the assistance of business, and commercialize it
for more general use. Imagine beingable to take itinto the local medical clinicwhere a patient
appearingathis physician’s office would be sentforan EEG test. The EEG test would be analyzed and,
withinafew minutes, areport would be returned to the physician hergiving an estimate of the
probability of various psychiatricdiagnoses and better still, a list of treatments with a probability of
response attached to each treatment.

I thank Mr. Carpenterforthe opportunity toaddressthis group.
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Don Tapscott

Presidentand CEO, The Tapscott Group
Toronto, Ontario, Canada

Mr. Tapscott is one of the world’s leading authorities oninnovation, media, and the economic and social impactof
technology and advises business and government leaders around the world. Over the past30 years he has
introduced many groundbreaking concepts that are part of contemporary understanding. Heis Presidentand CEO
of The Tapscott Group, a member of the World Economic Forum, Chancellor of Trent University (Peterborough,
Ontario), adjunctprofessor of management at the Rotman School of Management and fellow at the Martin
Prosperity Institute (both at the University of Toronto). He has authored or co-authored 15 books, includingthe
1992 international bestseller Paradigm Shift: The New Promise of Informatics Technology. Some of his other
books that focus on the influence of the Internet include The Digital Economy: Promise and Peril in the Age of
Networked Intelligence (1995), Growing Up Digital: The Rise of the Net Generation (2000),and Digital Capital:
Harnessing the Power of Business Webs (2000). Two of his most influential management books are Wikinomics:
How Mass Collaboration Changes Everything (2007) and Macrowikinomics: Rebooting Business and the World
(2011). In2013, Thinkers50 ranked him fourth among the world’s most influential management thinkers and he
was awarded the Global Solutions Award for launching and leading the Global Solutions Networks program, which
is based atthe Rotman School of Management at the University of Toronto.

As many of the speakers have said, thisisan extraordinary time in mental health research and, | think,
more broadly in human history. Tom Insel said we’re in the middle of arevolutionin how we study the
brainand in mental health research.

For manyyears, I’'ve beeninvestigating how collaboration and the digital revolution really changes
business, the economy and society. What!’d like to do today is to stand back and try and describe this
change that we’re going through, notinscience, butin how science is conducted. |thinkthat this
change has bigimplications forthe business community and I’'m going to argue to you that thisisa very
important meetingandinitiativethat we’re talking about today for some reasons that they may not be
totally clearto you.
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Like most people, | have a personal connection to the issue of mental illness. My brother, Dave, was
diagnosed with schizophreniadecades ago. Consequently, AnaLopes—my wife of 30 years, whois
sittinghere —and | have invested alot of time overthe yearsin tryingto find funding for mental health
research. Anamore thanme, as she is recently isthe Chair of the CAMH Foundation. We’re alsovery
happy to say that the Tapscott Chairin Schizophrenia Studiesis Art Petronis, whoisworking inthe area
of epigenetics.

| can skip the obligatory discussion about the importance of thisissue becausel think thatthat has been
covered. And| can also skip the economiccosts because that has been covered aswell. Butl would like
to commentonthisissue of the knowledge economy because it’s true that we create wealth and
prosperity and innovations through brain today ratherthan through brawn. But there are some sidesto
thisthat are alsoimportant.

Increasingly, brains don’t workinisolation. They work through collaboration and, in many ways, we’re
startingto connect brainstogetherand teams, increasingly, do many, many things. Michael [Wilson]
talks aboutin the miningindustry we have afocus health and safety. Well, we also need healthand
safety forthe brain.

Furthermore, brains need to develop theirknowledge, lifelong. When|graduated many yearsago, |
thought | was pretty much setfor life and all you had to do was have a fieldand you keptupinyour
chosenfield. Well, today you’re notsetforlife. You’re setfor, | don't know, 15 minutes. Andifyou
took a technical course inthe first year of university, half of whatyoutookis obsolete by the time you
getto your fourthyear. So brainsand theirknowledge are sort of are like amilk carton. They havea
time stamp on them and they’re goingto go sour unlessthey’re constantly being rebuilt. This new
generation cominginto the workforce needs to collaborate in new ways in orderto stay fresh. Theyare
a generation that will reinvent theirknowledge base many times throughout theirlives.

What’s the state of the art today in mental health research? Well, there’s an extraordinary report that
was done recently that’s called the, “CAMH Task Force, Enhancing Discovery, Creatingand Sharing New
Knowledge: The Research Renaissance in CAMH.” Includedin this reportis this staggering statement
that significant breakthroughs have not occurred in mental health research fordecades. A number of
people have alluded to that today. Dr. Insel talked about how we have soft science, psychiatryis based
on studying symptoms, medications are based on treating symptoms and, when you think about today’s
psychotropicdrugs, they’re pretty much derivatives of the drugs that existed decades ago. Dr.
Weinbergertalked about the growing recognition that the field needs to identify the fundamental
common neural pathways, the cellularorigins, the geneticscore which cut across disorders and we need
thisroadmap, as Dr. Weinberger calledit.

So why has this occurred? How can this be that there haven’t been significant developmentsin
decades? Isthe brain too hard to understand? Oris it possible that our model for doing research has
beenwrong? What has ourmodel been?

The Current Ineffective Mental Health Research Model
Well, as Dr. Weinbergersaid, we have too many individual agendas and that’s a way of coatinga whole
modus operandi of how not just health research but scientificresearch has been done duringthe

Industrial Age. Inthe private sector, we have companies, biotech pharmaceutical companies and soon
that compete with each otherand so they do notwork in collaboration. They do notshare data and
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they conduct theirown clinical trials, which are often then duplicative of what others are doing.

When it comesto the publicsector, academics and research conducted by hospitalsand soon, you have
individualscientists that compete for grants to fund the research. That’s the way the granting model
works. The scientists work on research projects oftenin relative isolation. There is only limited
collaboration and sharing of data and sometimes, later on when they come up with some results, those
results are peer-reviewed and they are published by awhole separate industry called the publishing
industry that charges the academicinstitutions that funded the researchin the first place to buy the
publications. Andthose publications are often behind afirewall.

This entire model has some bigflaws. A lot of people are comingtothe conclusionthatwe needa
fundamental change in the way that together, as a society, we investigate these important problems. Dr.
Bruce Pollock, forwhom I’m a huge fan, says real breakthroughsin discovery andintothe causesand
effectivetreatments of mentalillness will occur when the silence within and between institutions doing
research falls. We needtodo more. We needto move more to a new era of collaboration and the
sharing of data and knowledge.

Trevor Young, whois the chair of the Department of Psychiatry at the University of Toronto, points out
that there hasbeena longtradition of sharing data and international collabo ration to move patient care
ahead. He basically argues, “Why can’t we do the same thingwhen it comesto research?”

So let me sort of stereotype, abit, the model we have now. Ifthere were some implicit principlesin this
model, itwould be that we have competition, thatthere’s alack of transparency, that data is hoarded,
that people workininstitutions —often, these silos exist within institutions and peopledon’t even share
data withinthem. The people act with integrity, of course, but the integrity is parochial in that you’re
tryingto do the rightthing for yourinstitution, foryour project, foryoursilo as opposed to doing the
rightthing for human health.

The Internet Ushersin the Age of Collaboration

Thisapproach isall changing, right now. What’s going on in thisroom todayis a description of that
change. We have a new age of collaboration and, among otherthings, the Internetradically drops
transaction and collaboration costsin oureconomy. It’s not about hookingup online orcreatinga
gardening community or websites or government onlineor anythinglike that. It'saglobal
computational platform that reduces the costs of collaboration. Humanity is buildinga machine that
enablesustowork together, toshare data and to have a new modus operandi for many of our
institutions.

If you look around today, most institutions in society are changing. Old models of the corporation, of
the financial servicesindustry, the mediais beingtransformed. The lastnewspaperin Canadawill be
publishedinthe year 2030 and | guarantee that when that happens your newspaperwon’t be delivered
to yourdoorin the morning.

Our universities are also being transformed. The universityislosingits monopolyoverhighereducation.

More young people will be studying university courses on MOOCs (massively open online courseware) in
five yearsfrom now than there will be in all of the university on-campus courses combined.
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Soit’s logical that these tectonicforces transforming ourinstitutions would affect research as well. Let
me give you five principles thatare sort of the antithesis of the principles that I've described, that we’ve
been operatingunder.

Principle 1: Collaboration

The firstis collaboration. Tom Insel says networking works. And thisisrolling out throughoutall of our
institutionsin oureconomy. Procter & Gamble gets 60 percent of itsinnovationsfrom outside of the
company now. They have 9,000 chemistsinside their boundaries, but they have 1.8 million chemists
outside thatthey can now get to. Ifthey’re lookingforamolecule to dosomething, let’s say take red
wine off a shirt, there may be a grad studentin Taipei or aresearcherin Toronto that comesup witha
molecule and Procter & Gamble pays them. It’sa different model. Ratherthan, “We grant you money.
Go figure outa problem,” it’s that, “We have a problem. Who can figure it out?” and the person who
figuresitoutgetsthe funding. Now, there are some issues withthatbutit’sa change and it reflectsa
change that’s underway.

The nextstepisthat you don’tgo to InnoCentive that has a million chemists onit. You build yourown
innovation and research ecosystem using tools like Inno360. Eighty percent of the webisthe deep web.
You don’tgetaccess to it through Google, butyou can go create an ecosystem usingtools like Inno360,
where you find the uniquely qualified minds out there to solve aspecificproblem. Buttalentis outside
your boundaries. It's not necessarily inside. These are huge changes.

There are 275,000 amateurastronomers who are mappingthe heavens right now and an astrophysicist
that I've been working with said this would take all the professional astronomersinthe world 120 years
to do. Thisgroup, Galaxy Zoo, will have it done in a year because itturns out that amateurastronomers
can categorize and use a taxonomy to name galaxies with approximately the same success rate as
professionals.

So what does this mean for mental healthresearch? Well, agood starting pointis the structural
genomics consortium thatis based here in Toronto and tied in with MARS. Thisisa group that
understandsthata risingtide lifts all boatsand we need to gettogether. We created a human genome.
Now we can create all kinds of otherthings —as mentioned, the human epigenome, forexample.

The Ontario Brain Institute isin the business of fixing the research paradigm on brainresearch andit’s
driving collaboration. It’savery powerful and wonderful initiative. We’ve gotthe Toronto Dementia
Research Alliance, anotherinitiative that’s working to bring about collaboration amongst different
researchersin organizations. We have The Organization for Human Brain Mapping. This goes on and on.
There’s a tidal wave now of people saying, “The old model doesn’t work. We need to break down the
silos.”

Just some of the organizations that came up today: The Canadian Consortium on Neurodegeneration
and Aging, the International Epigenome Consortium, and the Canadian Institute for Mental Health.

Principle 2: Openness
The second principleis that ratherthan opacity we can have openness. When people thinkabout

transparency, they often think about WikiLeaks, where transparency is aforce or a negative thing. But
to me, WikilLeaksisreally justthe tip of the icebergbecause transparency is now such a powerful new
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forcein the economy. What myresearch showsisthat when people communicate orwhen institutions
communicate pertinentinformation with their partners, employees, customers, and with the
communities within which they operate, society and so on, that is when all kinds of good things happen.

Anotherbenefitis that you drop transaction and collaboration costs in a research consortium. You build
trust. You build loyalty. You getless office politics or political activity. It's justabout openingthe
kimono. Andincreasingly, institutions need to do thisandit’sa wonderful thing because sunlightis the
best disinfectant. We’re all, asinstitutions, becoming naked and if you're goingto be naked there are
some corollaries that flow from that.

One of themisthat beingfitisnolongeroptional —it’srequired. If you're goingto be naked, you’ve got
to get buff. That’s a great thing, because there’s alot of disinfectingtodo in our institutionsin this
society. There are all kinds of wonderful initiatives happening around transparency. Forexample, there
isthe openaccess and openscience initiative the University of Leicesterin the UK.

Principle 3: Sharing

The third principle fortransformation is sharing. Thisis differentthantransparency. Transparencyis
aboutthe communication of pertinentinformation. Sharingisaboutassets, aboutintellectual property,
aboutdata, and aboutgiving up these assets. There’sarevolution happening across many institutions
on this front.

The computerindustry used to compete on the basis of theiroperating systems. DEChad a better
operating systemthan IBM, they would say, an operating platform. Butthenalongcomes Linux, which
isa computeroperating system that’sin the commons. Originally inthe computerindustry, some
people said, “Thisis communism. Products should be developed by companies, not by collaborations.”
And IBM actually was the first to figure out, “No. This isgoingto be a good thingfor the computer
industry.” IBM embraced Linux. They gave away $400 million of software. Indoingso, they saved
themselves $900 million ayear developing theirown proprietary operating system. |IBMcreateda
platform on which they builta multi-billion dollar hardware and services business and they also gotto
change the whole dynamics of the industry. They kept Microsoft out of the high-end enterprise
marketplace.

So interms of sharing, itturns out that sharingisn’t communism. It’s sort of like capitalismin this new
era of collaborationthat we’re enteringinto.

Take the case of the pharmaceuticals, which this yearare falling off the patent cliff. Many of you know
about this. “Big Pharma” in North Americaandinothercountries, like the UK, these companies are
losingaquarter of theirrevenue inasingle year. Thisis a shockingthing. Sowhat are you goingto do?
Cut back on your paperclips or something? No. The industry needsto change its whole modus
operandi and the big opportunityistoshare clinical trial data. Now there are already steps underway to
share pre-competitiveresearch, comparator arm data. You’re testingacompound. You have a placebo
ina comparative arm. You can share those really easily without sharing the results of the test group.

The failed results of clinical research are anotherthing that’s already being shared. Led by GSK and

Andrew Witty, who's the CEO there and someone I've been working with, the industry is going to place
clinical trial researchina commons. That’s ultimately what will be done and it will compete onahigher
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level. They’ll compete on delivery systems, on services, on packaging, on customization of medications
and thisisgoingto lead to important breakthroughsin human health.

And by the way, when it comesto mental health research the pharmaceuticals have pretty much
stopped doing mental health research. |thinkthe reasoniswhat|’m talkingabout. It's notthat the
brainis too hard to figure out. Rather, it’sthat theyjustcan’t do itby themselves. Until they change
theirmodel, they’re just giving up and thisis a terrible thing. Having made billions of dollars onthese
drugs over the years, they’re just saying, “It’s not profitable anymore.”

So otherbigcollaborations: We have the Smart Foundation. It’s a global non-profit organization
devotedtorealizing the promise of translational biomedical research through the development of a
smart, knowledge management platform. We have the Wellcome Trustinthe UK. Itis committedto
ensuring thatthe outputs of research it funds, including research data, are managed and used in ways
that maximize publicbenefit. Wow, whatachange.

Principle 4: Interdependence

The fourth principle of transformationisinterdependence. The ideaisthat we have a number of pillars
of society thatincreasingly need towork togetherandthat’s, in many ways, what this meetingis all
about. Butin the past these pillars have not cooperated well, in general, and specifically around health
research and specifically around mental research.

Let me explain: We have the state, pillarNo. 1. We have the private sector, markets. We have the civil
society, whichincludes academiaand publicresearchinstitutionsand soon. Andthere’sanew pillar,
individuals now —because of the Internet, can now be pillars of society. Soa retired chemist
somewhere can discover an amazing new molecule by participating on the InnoCentive Network.

I’m normally working with business executives and business audiences and it’s very popular, especially
inthe United States, to say, “The bestthinggovernmentscandois get out of the way.” Andto me one
of the great tragedies of what’s happening with our municipal politicsin Torontois not just the current
bad behaviourof the mayorbutthe attitude thatthat the bestthinggovernmentcandois to have less
government. Well, thisisjustaninappropriate and dangerous attitude forthis new age of
interdependence. We needtoworktogether.

Considerthe whole subprime mortgage crisis and how the banksinthe United States were affected so
badly by that. And yethe Canadian bankswere not. In fact, they did really well. If youlook at the safest
banksin North Americatoday, the top six are Canadian. Of the strongest banksin North Americatoday,
most of the top group are Canadian. Why isthis? Were the Canadian executives juststronger, just
smarter? | was talkingto Gord Nixon, who runs RBC, and | said, “Boy, you must be pretty proud of
yourself.” And he said, “Not really. | mean, the structure of the mortgage market is different in Canada.”
It was regulationin Canadaand governmentinvolvement that prevented this terrible situation from
happening.

We needto have these different pillars of society now work together. Dr. Weinberger was talking about
no group can do this by themselves. George [Cope at Bell Canada] saysthere’sarole for government
intervening. We’re probablygoingto need some legislation around workplace safety. George
Carpenteralso talked about building public-private partnerships. We need anew era of
interdependence.
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There are lots of wonderful initiatives that are just starting now. This isone that | came across. Thisisa
proposed partnership between private philanthropicdonors, pharmaceutical companies, government
and academiawith the sole focus of bringing neuroscience drugs to market. Itinvolvesthe University of
Toronto, the Centre for Addiction and Mental Health (CAMH), the pharmaceutical companies, the
Canadian government, philanthropists and so on. Now thisis justa proposal now, butit’s the kind of
thingthat’sin the spirit of what I’'m talking about and which kind of brings me to my final thought.

The Global Business and Economic Roundtable on Addiction and Mental Health that Bill [Wilkerson]
initiated many yearsagowasin the spiritof interdependence. Ithinkit made some real progress. The
proposal before you today from MHI, to considerforming aninternational business-science partnership
for mental health and productivity, tome, ison the money. We need to orchestrate capability fromall
of societyinanintegrated and collaborative way to overcome these challenges.

Principle 5: Integrity

The final principle fortransformation is integrity. Thisis aboutbeinghonest, being considerate of the
interests of othersand being accountable. Thisisthe foundation of building trust. Trustis the
expectation thatanother party will be honest, thatthey’ll care about yourinterests, and that they’ll
abide by theircommitments. To build atrust and to move forward on this, we need to behave with
integrity. Notjustdoingthe rightthings for our ownresearch departmentorour patients, ourown
hospital orour own university orour own city or our own institutions, but forhumanity. Sothere’san
opportunity to change the paradigm aroundintegrity.

As Dr. Weinbergersaid, we’ve got too manyindividual agendas. Peter Anderson and Dr. Jetly also both
talked about bringing authenticleadership. To me, that iswhat’s required, is to have authenticity and
integrity driving everythingwe’re doing.

We have somethinglike this now in the transformational research thatis being done in adolescent
mental health. Thisisa programthat’s tryingto drive and change behaviourandto get people
cooperatingtogethertodothe right thing. | think the big new initiative of President Obama that Dr.
Insel noted isanotherexampleanditha $100 million of funding to getitstarted. Of course, that’s nota
drop inthe bucket, butit’s certainly not sufficient to attack this problem properly. It’sabout doingthe
rightthingand gettingstarted. These are the kinds of initiatives, of course, that we all need to support.

Conclusion

These five principles are kind of antithetical, in some regards, to the ways that things have been done.
Thisis notsomething thatI’'m proposing. Rather, I'm just describingwhat | see happeningtodayinthe
world. It'sa very excitingtime. I've never been more optimisticabout making great breakthroughs.

My final thoughtiswhatI’ve justdescribed isanew paradigmin doingresearch and in mental health
research in particular. Whenyou geta paradigm shift, you geta new paradigm. You get dislocation and
conflictand these things are nearly always received with coolness or worse, and vested interests fight
againstchange. Recall that in Thomas Kuhn’s book, The Structure of Scientific Revolutions, he described
how the leaders of Newtonian physics initially fought against Einstein’s general theory of relativity. It’s
not goingto be easy to make this shift. Grants are still given accordingto the old paradigm, where
people compete forgrants.
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How dowe find the leadership forchange? Well, it’s goingto come from everywhere basically and the
people sitting around this table here todayisaninspiring case in pointabout how we can do thisif we
findthe willtodoit.

We have seen many decades with nota lot of real progress in mental health treatment. We can move
to a new period where there isalotof progress. | thinkthatif we build a new paradigmin global
collaboration around these principles of transformation then maybe, to paraphrase Dr. Weinberger, we
can change the score and build abetter human symphony.

Can we be hopeful here? Tome, | thinkthe future is not somethingto be predicted -it's somethingto
be achieved. I hope that all of you will be very determined to achieve adifferent future around anew

paradigminresearch.

Thank you very much.
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PART 9: Comments and Ideas from Forum
Participants

PRINCIPAL FINDING OF THE 5™ US/CANADA FORUM ON MENTAL HEALTH AND PRODUCTIVITY:
Supportforthe development of aformal business plan to support the creation of a new international
business-science partnership forthe promotion of brain health and brain capital in a global brain
economy.

This part of the report presents the key themes from the discussion that occurred during the meeting
and selectideas capturedinthe comments and interviews obtained after the meeting from the panel of
experts.

GENERAL COMMENTS FROM FORUM PARTICIPANTS:

MICHAEL WILSON: All of the discussion today is a terrificexample of the recognition of aproblem by a
broad range of people. Ithinkthe initiativethat we’ve been talking about at the Forum has ways of
internationalizingitor “globalizing” it.

This Mental Health International proposal is precisely what Don Tapscott has been talkingabout. Tothe
extentthatyou can take whatwe have done here in Canada, what we’ve done in collaboration with the
United States, and some of these other examples and build on these in a global approach, I thinkitsets
avery clear vision of where we wantto go.

Thisis precisely the challenge: taking the Roundtable idea, research beingaccomplished by the
institutions represented by peoplearound this table, putting this all togetherand taking that next step.
Goingfrom North Americato Europe offers great promise of doing that.

There’s a certain like-mindedness of approach (around this table). Andthat may setthe stage for
somethingto be done more globally through WHO [The World Health Organization] orother
international organizations like that. To accomplish this|think we lookto Bill [Wilkerson] and Joe
[Riccuiti] —and people around this table —to identify next steps are to make this business-science
partnership happenin North Americaand Europe. We’ve gota great opportunity here.

ANTHONYBOECKH: Atthe Boeckh Foundation, fouryears ago we began collaborating with NIMH [the
US National Institutes of Mental Health], Province of Alberta, Canadian Institutes for Health Research,
and the Rand Organizationin Cambridge, England. Mental health mustbe ateam game, we needa lot
more players onthe team, and we need a level playingfield. International collaboration amongfunders
can really bringlots of things togetherto really push the agenda, learn from each otherand really
improve patient outcomes.

DON TAPSCOTT: | love the term “business-science partnership” because it gets us beyond that old
paradigm of business’s narrow interest in reducing costs —which is important—butit’s insufficient.
Business canbe a driverforchange. Is it conceivable thatthere could be aglobal collaborationin critical
areas of psychiatricand brain research with the goal of breaking the logjam and achieving
breakthroughs. Through global collaboration could we create the equivalent of Linux of the brain?
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What would such collaboration look like? What kind of information could be shared?

MIKE SULLIVAN: How doesone use the network assembled here in thisroom? How do we work
togethertoimprove the efficiency of the health care treatment system? Tothe extentthatthere are
solutionsinthe genomicscience breakthroughs, we need to make sure we can operationalize them.

PETER HONGAARD ANDERSEN: For the past sevenyears, I've been chairingthe industry side of the
largest public-private partnershipinthe world. The project costs overtwo billion euros for five years.
And the biggest chunk of the funding goes to brain diseases. | can tell youthat it has taken a few years
forindustry and academiato understand that we actually can work together.

The biggestroadblock I have seeninthis (process of collaboration) occurs at the political level. Diseases
are everywhere inthe world and diseases have no borders. But politicians justdon’tappreciate —just
don’tgetit — that we needto collaborate across continents, infact, all overthe world, to exchange ideas
and data to bring us to the nextlevel. Therefore, | really encourage everybody to use influence at the
political level to (reinforce) how important this goal is.

DR. REMI QUIRION: The Forum has served aunique purpose. But (workplace mental health) is always
hard to keepiton the Front page and (sustain) as a top priority forbusinessand governments. One
possible way to achieve that goal, however, isto go global. Mental healthresearch —and mental health
in the workplace — must become a top priority for everyone on the globe and not just for a few countries.
We mustaim to put mental healthinthe workplace onthe agenda of the G8, United Nations, and the
WHO.

DR. SALLY-SPENCER: Conveningsuch high level of leadership around this critical publichealthissue is
inspiring. lam now fully dedicated toreplicating this effortin Colorado where our rates of suicide
among working-aged men are very high. The emphasis on global collaboration among public, private
and non-profitsectorsisthe future forourcause. | was so encouraged to see such promising models of
this at the Forum.

MELINDA HEAD: The challenge for MHI is to get some focus from all of the great ideas and
presentations atthe Forum. MHI has to decide ona focus forthe future. We needto be clear on what
our visionis.This isaleadershipissue. We need asharpfocus. The academic/scienceworldis more
tactical whereas the business world is more strategicand responsive toa brand. MHI must brand itself
now.

MIKE SCHWARTZ: The concept of creating a vehicle where business and science actually communicate
inan orderly, strategicway across bordersis phenomenal. So, the challengeishow doyou bringthat
about? (Usingthe symphonyanalogy) dowe need aconductor? What’s the mechanism, catalystor
agency to really make thisto happen and to move it forward?

MICHAEL WILSON: Mental Health International is the successortothe Global Roundtable, and Bill is
chairinga new and European corporate initiative called Target Depression inthe Workplace. I'd
recommend that Mental Health International, already taking the lead in Europe, be duly resourced to
develop thisstrategy and a detailed business plan.
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IDEA 1: Mental Health International serving as a champion of the cause and direct the scope of
activitiesin the formative phase of the new partnership.

Development of a single online source for collecting and sharing the international wealth of
information, resources, organizations and people involved with the new business-science partnership.
This website could facilitate the connections to a great many partners and other existing organizations
interested inthe partnership goals.

The resources could be identified through several action steps, including the many resources already
discussed by the presenters and discussants at the 5% Forum; these and other resources could be
collected via a follow-up survey to all of the people involved with 5% Forum and through extension to
theirprofessional networks.

The types of resources could include: profiles and contact information for people, leading
organizations, specificreports and printed documents, websites, and so on. Ongoing communication
around the nature of the resources available and new additions could be done through a regular e-
mail notification process and perhaps some kind of regular brief newsletter.

DON TAPSCOTT: Such sharing, collaboration and cooperationis occurringin many parts of the economy.
In Toronto, a not-for-profit collaboration called the Structural Genomics Consortium has been formed to
determine the three dimensional structures of proteins of medical relevance and place theminthe
publicdomain without restriction.

The Transformational Researchin Adolescent Mental Health (TRAM) partnership aims to catalyze
fundamental change through building a pan-Canadian network that unites patients, family
representatives, policy makers, service providers and community organizations.

The Toronto Dementia Research Alliance —established by the Toronto Academic Health Science
Network, to pioneera “new paradigm for collaborative research...and an effective platform for
consistent collection and interpretation of clinical data across member institutions.”

ALYSIA DAVIES: While atthe Forum, | was struck by the fact that | was privy to information about (a) the
latest developmentsin mental health treatment and (b) corporate executives'interestin supportingit. |
suspect most employees of organizations, and the general public, are not as likely to know about such
information.

My suggestion is that the contents of this dialogue between experts and executives become more public
insome ongoing way — not just in terms of a report about what happened —but regularupdates. |think
Dr. Insel's blog at the NIMH website is agood example of how to bring this kind of information to the
general publicinanaccessible and regularly updated format.

MHI could create something similarfor multiple bloggers involved with this i nitiative on the same
platform. This wouldalso be an easy way for the partiesinvolved to keep updated on whateveryonein
the field is doing to move things forward and to identify opportunities to work together.

This would also offersome hope to people who are frustrated by (the lack of) mental health access and

treatmentin the health care system, lettingthem see what (opportunities and improvements) are
comingdown the pipelineand the high-level interestin supportingit.
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DAVIDBLODGETT: One of Canada’s historiccompanies, Great-West Life, made an explicit commitment
to the publicinterestinforming and funding the Great-West Life Centre for Mental Health in the
Workplace. Other members of Canada’s insurance industry also have demonstrated support for mental
healthinthe workplace.

LOUISE BRADLEY: The standard for psychological health and safetyinthe workplace isalmostayearold
now. We've puta call out forbusinesses and organizationsto step up tothe plate to be evaluated
amongthose who have adopted the standard. And we’ve had atremendousresponsetothat. As an
organization [The Mental Health Commission of Canada], we partnerand collaborate with everybody.
Today isa really good opportunity to take a step furtherand certainly we’d be very happy to continue to
be involvedin bringing other stakeholders.

Dr. QUIRION: Bringinthe Youth. We mustbringin young minds (Underage 30) sothat they get
involved and so us how to package our message in 144 characters! Thereis potential forlots of
innovative ideas fromthose guys on how best to attack the problem of MH in the workplace and MH
research. If we want to collaborate —then we needto actually collaborate. Soneed aresource and
staffingto do this.

IDEA 2: Return to Work/Stay at Work for Mental Health Cases — Best Practices for Collaborative Care
and Fast Tracking of Science to Practice for Brain Health Clinical Innovations We need to see more
rapid transfer of new genomicadvances for brain health treatments from science to practice and
employee benefits access =science to practice in the are of bringing to market the new medication
testing matching procedures and also for the best practices in RTW for mental healthissues.

EDWARD SELLERS: One majorissue istranslating discovery into practice that makes a difference.
Genomics promises alotbuthavingit make a differencewillbe areal challenge. Sothe problemishow
to getdoctors to adhere to best practices.

GEORGE WEBBER: Of concern to meisthe gap betweensome promisingresearch resultsandthe
understanding and knowledge level of these results among the clinical practitioners - the age-old
knowledge transferissue. We can’tkeep basingourdiagnosissolely on described symptoms with no
support from biomarkers.

CYNTHIA JOYCE: Thereis a disconnect between the discovery research and the health services delivery
and occupational health areas. Itwould be interesting and powerful if we could identify the threads
shared by each. That may be a place where my company, MQ: Transforming Mental Health, can help—
together with the Tony Phillip’sand Tom Insel’s of thisworld. It speaksvolumesthattheyhave beena
continuous presence inthesediscussions.

DAVIDBLODGETT: We intheinsurance sectorneedtowork harderas carriers and with our clients to
make sure that we’re educating employers and those employee populations better, that we work harder
to encourage modified return-to-work programs so that they’re notin fear of losing those disability
benefits, that they’ll venture forward and come to the table and try to get back to workinto the
workplace.
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JOSEPHIANNICELLI: If allthe insurers could have all of (people who made a depression-based disability
insurance claim) receivethe genetic-testing to get the properdrugthe first time, justimagine what that
will do—that one small step —to improve the resolution rates of depression?

BILL WILKERSON: Thereisa horror story a day from people who have been putinaviciouscircle around
various elements of the so-called return-to-work process. | get most of those phone calls just because
my name isout there. Andit’s a breakdown with case management. It would seem to me we must
design case management models within the larger partnership proposed toimprove measurably the
grassroots management of the returnto work and return to function process. MHI isworkingona
“functionality model” for this process because functional recovery lags clinical recovery.

MELINDA HEAD: Let’sget examples of (best practices of this) from Canada, the United Statesand the
UK, brand these and get theminto hands and minds of business people. We need toinvolve business
peopleincreatingthe new workbook and contributing theirown case studies —using astandard format
reportingand interviewtools created by researchers at MHI.

IDEA 3: International Brain Capital Scorecard and Business Case ROl ModelerTool. The Forum
produced a mandate for creating a detailed business case/plan to create an International
Business/Brain Science Partnership for Brain Health and Brain ina Brain Economy.

Leadersin businesses need training and tools to demonstrate the importance of the spending more on
brain health treatment services and the resulting longer-term ROl it yields in avoided disability claims
and turnover costs and shorter-term ROl in work productivity and absence.

One of the most important elements to developing and maintaining organizational efforts to promote
improved mental health in the workforce is to be able to know what kinds of program and polices are
most useful to put in place and then to track the outcomes of these programs and policies.

But interpreting the progressin each phase is often difficult due to a lack of standard guidelineson
what constitutes relevant best practices and then what kind of comparative experience is there
concerning how a particular organization, industry or even county is doing on the level of
implementation success and in achieving outcomes.

Giventhe recent advancesin the applied social sciences on the development of business scorecards
and dashboard type metrics, it is possible to now create an external benchmark or standard that can
be used for comparative purposes. The specificelements of the scorecard can be drawn from an
existing research and grey literature that has many good examples of validated business drivers of the
organizational factors and health care system factors that lead to better brain health can be specified
and assessed for each employeror organization.

Update the 2007 Research Gap Analysis Literature Review Report that was done for the Roundtable
and major Canadian insurers, gaps reduced, case studies of employers doingleading edge policy and

practices including outcomes.

This calls for a scorecard of metrics in workplace brain health for international use by businesses to
relevant programs and associated costs and outcomes.
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JOSEPHRICCUITI: We needto create a meaningfultool and International Performance Scorecard which
builds the business case and supports targeted investments in workplace mental health initiatives and
measuresthe relative business success to the organization against theirindustry and country peers.

DR. BOB FRANCIS: We needto profile how different business organizations have donebetterjob of
addressingand supporting brain healthissues? | believethat Bell Canadahasreally set the pace, setthe
standard-bearerin this whole mental health piece. Butl would like to see isameeting of other CEOs
and ask them what are they goingto do for theirown employees.

DAVIDBLODGETT: The Canadian Health and Life Insurance Association, in 2007, adopted a strategy to
establish benchmarks for mental healthin the workplace —for theirown members. The centre-piece
was a set of guiding principles toimprove the industry’s knowledge and awareness of these issues.

MIKE SULLIVAN: | think one of the most powerful aspects of the Forum on Mental Health & Productivity
isthat the team at Mental Health International was able to bring together not only some of the
brightest minds onthe planetin the area of Mental Health, butalsothe businessleadersthatcan help
operationalize some of the ideas and then measure the returns.

Thereal issue in Canadais that we do not have decent datathat is readily available to measure key
metricsinthis area and the ROl to business leaders of addressing the issues head on. The datais
disparate and the classification tools are inconsistentand not easily integrated. Ontop of that, vendors
that administer plans are not concerned with health outcomes.

If groups like Mental Health International don’t take the lead in Canada, who will? We rely on US data,
but the US metrics are not necessarily relevantin Canada because of the differencesin our systems, and
whatis/is notfunded by employers north of the border. There would be real powerinadashboard of
metrics alongthese lines:

Prevalence of depression, anxiety, sleep disorders and psychoses among employees and
employeespouses/partners/dependents), and changesin prevalence overtime.

Adherence rates by employees to antidepressant therapies, prioritized reasons fornon-adherence

Prevalence of treatment-resistant depression to prioritize additional resources for neededin
these cases and integrated drug-STD and drug-LTD data sets to measure:

e Changesinthe numberand average duration of STD claims related to Depression or
anotherform of mental illness and how that comparesto dollars fortherapies.

e Changesinthe numberand average duration of LTD claims related to depression or
anotherform of mentalillness.

e Cumulative number of dayslostina givenyear amongemployees with mental lliness and
direct costs to employers.

e Spendingon chronicconditions co-morbid with depression and assessment of on how
investments/spending on employeeservices have reduced the impact.
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e Appropriatenessof therapies (i.e., how many plan members are started on low doses of
antidepressants and nottitrated to higher doses as needed)

e ROl oncase management.

IDEA 4: Create online calculator for businesses to do a customized analysis of projected cost burden of
brain health problems among theiremployees at their company and potential savings from better
policy and service programs.

DAVIDBLODGETT: From the healthinsurance industry perspective, bigemployers need to become
more engagedinthe ROI for doing more with mental healthinthe workplace. Business needs to see the
investmentvalue in paying for more medication treatments along with talk therapy counseling.
Research shows greaterclinical benefitfor both Rx and talk therapies.

Stigma (of mentalillness) will (recede) when greater numbers of employees seek (and receive timely)
care. So we need more (notless) spending on mental health benefitsand insurance program (will prove
cost-effective). Amandate for MHI isto reach the chief and senior executives with this message.
Maybe start with business schools.

IDEA 5: learn from International AIDS Anti-stigma Campaign and Its Public-Private Partnership
Requirement of A Results-Oriented Approach to Change for Improving Mental Health in the
Workplace

DR. ROGER MCINTYRE: The metaphorthat really stands outas inspiringforusiswhat has happenedin
HIV and AIDS, probably more so than most of the non-communicabledisorders. When | was a medical
studentin Halifax on a 8-week rotation on a general in-patient unit, if someone came in with HIV/AIDS,
they likely would not see the end of my rotation. They wouldn’tlastsix to eight weeks.

And now the CDC [Centers for Disease Control inthe US] has declared ita chronicdisease. Thatisa
remarkable statement about a health condition that’s obviously very much stigmatized. Andthere’sso
much to learn about what HIV/AIDS did in the last two, three decades. Itssuccessisclearly astatement
about the focus on a results-oriented deliverable.

Andtheydidit through collaboration between avariety of sources, including private, NGOs [non-
governmentorganizations], public, academia, and advocacy. | would add results-oriented collaborations
as our goal and urgency for deliverables. And that’s exactly the wake-up call psychiatry and the brain
sciences need -to be more accountable and provide deliverables. We have an opportunity toinject
results-oriented collaboration to brain science, which hitherto has been missing from the place.

DR. CATHERINEZAHN: What is gratifying forsomeone like myself, who’s only four yearsinto that
mental illness world —as opposed to the physical iliness world —the words that are beingused like
illness, disability, mortality and brain disorders, are new to thissphere. We have atendencytotalkin
euphemisms, and I’'m glad to see that (change).
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GREG DURANT: Everybodyisconcernedaboutthe growth of mentalillness as a causation of LTD
because it has skyrocketed overthe years such that today 40 to 50 percent of disability is diagnosed as
beingrelated to or having causations of mental illness.

My completely unscientifictheoryis thatinfact ithasn’t grown. It has always beenthere. It'sjustthat
the work that this roundtable and these forums have done to mitigate the stigma and this make it more
acceptable hasjustallowedittoemerge and be properly diagnosed. Today, employee benefit costs are
now about 7 percent of payroll.

But, if we don’tlook at these things and affect them, in a working lifetime I think these costs could
dramatically increase and eventually become equal to payroll. But, I’'mreally excited about some of the
opportunities that will be cominginthe next 10 years fromthe advancesintreatmentwe heard about
at the forum.

MARY ANN BAYNTON: Stigmaand unnecessary suffering can cause even those with mild mental illness
to feel hopeless. Stigma induding judgment, criticism, and isolation can lead to feelings of hopelessness.
Hopelessness has led to suicide. Unnecessary suffering can be a result of months or years of ineffective
treatmentapproaches.

What we heard at thisforumis hope — hope fora reductionin stigmaas the biology of mentalillness
changes minds of those who mistakenly believe mentalillnessis acharacter defect. Hope fora
reduction in unnecessary suffering as effective treatmentis more likely to happen with the first attempt.
Through international collaboration we can accelerate these advances and end stigmaas well as
unnecessary sufferingforthose around the world who live with mental illness.

LINDA QUATTRIN: What is differentabout mental health (compared to cancer, HIV, diabetes —other
chronicillnessesthatare much betterfunded) is patient advocacy for research (vs. for betterservices,
which our patients advocate for). How can we build apopular movement advocating for mental health
research to force greater political engagement?
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PART 10 - Epilogue

The Pathway Forward

The outcome of the dialogue contained in this verbatim/edited Reference Documentisanew pathway
for the advancement of “Brain Health in a Brain Economy.”

The 5" US/Canada Forum on Mental Health and Productivity brought leadersin business and science
togethertoanswerone question —"Is the search fora cure fort mental illness a plausible objective?” —
and tackle another: “Can business+science form a new partnership to accelerate the transfer of new
knowledge aboutthe braininto clinical care for people?”

As notedinthe Narrative Reportappearingelsewhere onthe MHI web site, scientificinvestigation of
the mysteries, functions, disorders and diseases of the brain is every bitas complex and significant to
humankind as the exploration of outerspace.

It is safe to say not everyone has astake ina machine’s visit to Mars, but we all have a stake in the new
technology of brain science, in the innovations of treatment that will one day emerge from scientific
discovery.

The proposed business+science partnership forbrain healthinabrain economywhich emerged from
the 5™ US/Canada Forum, will benefit not merely two sectors whose leadership is called for, but the
wider public, working populations, families and children who represent, in many, respectsthe
demographicof greatest vulnerability.

In a global economy where new jobs demand cerebral skills more than manual ones, brain health
assumeswell-defined economicvalue and significance. The dialogue that follows brings leadersin
business and science togetherto examine these matters.

There are dramaticrevelationsin thistranscript. But, there is also disappointment that new scientific
knowledge of the human brain, inthe form of new treatments for brain disorders, reaches everyday
people tooslowly, tooseldom, and, too frequently, neveratall.

This must change. Andthe roadmap for bringingthat change to fruition runs across the map of the
world. Noone nation, scientificdiscipline, corporation, government orresearchinstitution can achieve
thisalone.

The 5" US/Canada Forum underscored that point emphatically. Canada’s former Ambassadorto he
United States, Michael Wilson, outit this way: “Like all the great issues of the day, solutions for brain
health will be found only through international consultations”

In thislight, the world just became more interdependent. And maybe abit smaller.
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PART 11 - Appendices

Appendix A: About the Forum Sponsor: Mental Health International

Appendix B: Acknowledgement of the Forum Host and the Report Sponsor:
CIBCand Lundbeck Canada Inc.

Appendix C: Roster of Attendees

Appendix D: Summary of Past US/Canada Forums of Mental Health and
Productivity

Appendix E: Highlights of the 2011 Final Report from the Roundtable
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APPENDIX A: About the Forum Sponsor

Mental Health International was as Sponsor of the 5" US/Canada Forum on Mental Health and
Productivity

Foundedinin 2013, Mental Health Internationalis the trade name of Mental Health Insightsand
International Advisory Group Inc. and operates as a Canadian-based not for profit organization. Itisthe
successorto the Global Business and EconomicRoundtable on Addiction and Mental Health. Drawing
on the Roundtable’s nearly decade and a half of unprecedented, pioneering work, Mental Health
International will:

o Serve as an advisertoemployersto be innovative and transparentin promoting and protecting
mental healthintheirworkplace;

o Help employers do now what we know now about containing the disablingimpact of mental
disorders onthe performance of individuals and whole organizations; and

o Connectresearch andinnovation forreal progressin workplace mental health.

The goal for Mental Health Internationalisto help usherina new eraof collaboration, across borders
withinand between the scientificand business communities as the greatest hope we have to real
answerstothe human sufferingand economiccostsimposed by major mental disorders.

The Team at Mental Health International:

e Bill Wilkerson, Executive Chairman
e JosephRicciuti, Presidentand CEO
Helen Lackey, Corporate Secretary
e Mark Attridge, PhD, MA, Board Member
e RogerS. Mcintyre, MD, FRCP(C), Board Member
e lan M. F. Arnold, MD, MSc, Network Partner
e AlysiaDavies, LLB, Network Partner
e Lyn Garrett, CACIl, Network Partner
e Sandra Routledge, BNSc, Network Partner

The 5" Forum Managementincluded: Bill Wilkerson, Joseph Ricciuti and Helen Lackey, with research

and legal support from Alysia Davies, host venue coordination support from Melanie North (CIBC
Corporate Eventsand Public Affairs) and on-site volunteers Olga Cwiek and Jennie Ryan.
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APPENDIX B: Acknowledgement of the Forum Host
and Report Sponsor

1. CIBChostedthe venue forthe meeting.

2. Lundbeck CanadaInc. sponsored the publication of the 5" US/Canada Forum Report.

The Canadian Imperial Bank of Commerce generously provided an elegant venue for holding the 5t
Forum. The meetingwas heldinthe Executive Boardroom on the 56™ floor of the CIBC world
headquarters buildingin Toronto.

Special recognition goesto former CEO of CIBC, John Hunkin and to current CEO, Gerry McCaughey as
well as to theiradministrative staff and the technical support team at CIBC.

About The Canadian Imperial Bank of Commerce

CIBCis aleading Canadian-based financialinstitution that employs over 43,000 people. Throughits
three main business units —Retail and Business Banking, Wealth Management and Wholesale Banking —
CIBC provides afull suite of financial products and servicesin Canadaand around the world. The
corporate headquarters are located in Toronto.
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2-Lundbeck Canada Inc. sponsored the publication of the 5t US/Canada Forum Report.

We offerasSpecial note of thanks to Patrick Cashman, Presidentand CEO, and Daniel McCarthy, Senior
Director, External Relations at Lundbeck Canada Inc. fortheirsupportand generous contribution to fund
the publication of the 5th Forum Report.

L,i.‘AL{.-f:Ll

About Lundbeck

Lundbeckis a global pharmaceutical company highly committed toimproving the quality of life for
people suffering from Brain Diseases. Lundbeckis engagedinthe research, development, production,
marketing and sale of pharmaceuticals across the world. The company’s products are targeted at
disorders such as depression and anxiety, psychoticdisorders, epilepsy and Huntington’s, Alzheimer’s
and Parkinson’s diseases. Lundbeckis one of Denmark’s most research-intensive enterprises, employing
more than 1,200 highly-trained specialistsinits research and development units. Each year, Lundbeck
re-invests about 20% of its revenue into furtherresearch and developmentin order to discover new
pharmaceuticals that can improve treatment options for neurological disorders.

Lundbeck Canadais a subsidiary of H. Lundbeck A/S, aninternational research-based pharmaceutical
company, which focuses on diseases of the Central Nervous System and most recently, oncology. Based
in Montreal, Lundbeck Canada has been part of the Canadian pharmaceutical industry formore thana
decade and markets products for the treatment of many neurological disorders, including: depression,
anxiety, Alzheimer’s Disease, schizophrenia, bipolardisorders, and chroniclymphocyticleukemiaand
non-Hodgkin lymphoma.
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APPENDIX C: Roster of Attendees

e Presenters
e Discussants
e Executive Panel

PRESESENTERS

George Carpenter, IV, MBA
CEO, CNSResponse, Inc.
Orange County, California, United States

Rupert Duchesne, MBA
Group CEO, AIMIA Inc. (parent of Aeroplan) and Chairman, Brain Canada
Montreal, Quebec, Canada

Gary Hasey, MD, FRCP(C), MSc

Associate Professor, Department of Psychiatry and Behavioural Neurosciences, McMaster University and
Chief Medical Officer, Digital Medical Experts, Inc.

Toronto, Ontario, Canada

Thomas Insel, MD
Director, National Institute of Mental Health, United States Department of Health and Human Services
Rockville, Maryland, United States

Anthony Phillips, PhD

Scientific Director, Institute for Neuroscience, Mental Health and Addiction, Canadian Institutes for
Health Research (CIHR), and Founding Director, UBC Institute of Mental Health, Professor of Psychiatry
and SeniorScientistin the University of British Columbia/Vancouver Coastal Health Brain Research
Centre

Vancouver, British Columbia, Canada

Col. Rakesh Jetly, OMM, CD, MD, FRCP(C)

Canadian Forces Psychiatry and Mental Health Advisorto Surgeon General Directorate of Mental Health,
Canadian Forces Health Services Group Headquarters

Ottawa, Ontario, Canada

James Kennedy, MSc, MD, FRCP(C), FRSC
Director, New Tanenbaum Centre for Pharmacogenetics, Centre for Addiction and Mental Health
Toronto, Ontario, Canada

Bruce Pollock, MD, PhD, FRCP(C), DFAPA, FCP

Vice President, Research, Centre for Addiction and Mental Health & Professorand Director, Division of
Geriatric Psychiatry at the University of Toronto

Toronto, Ontario, Canada
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Rémi Quirion, OC, PhD, FRSC, CQ,
Chief Scientist, Province of Quebec
Brossard, Quebec, Canada

Don Tapscott
Presidentand CEO, The Tapscott Group
Toronto, Ontario, Canada

Nicholas Voudouris, MD, EMBA
Family Physician, Thornhill Medical Centre
Thornhill, Ontario, Canada

Daniel Weinberger, MD
Directorand CEO, LieberInstitute for Brain Development, Johns Hopkins University
Baltimore, Maryland, United States

Honorable Michael Wilson, PC, CC, LLD (Hon.)
Chairman, Barclays Canada
Toronto, Ontario, Canada

DISCUSSANTS

Peter Hongaard Andersen
Global SeniorVice-President, Lundbeck Corporation
Copenhagen, Denmark

David Blodgett
Presidentand CEO, Group Medical Services and GMS Insurance Inc.
Regina, Saskatchewan, Canada

Anthony Boeckh
President, Boeckh Investments, Inc. and Chair, Grahm Boeckh Foundation
Montreal, Quebec, Canada

Louise Bradley, MS, RN, CHE
Presidentand CEO, Mental Health Commission of Canada
Calgary, Alberta, Canada

Alison Buchan, PhD, FCAHS

Vice-Dean, Research and International Relations and Professor, Laboratory Medicineand Pathobiology,
University of Toronto

Toronto, Ontario, Canada

Dianne Carmichael

Founderand President, UHN Solutions, University Health Network and Presidentand CEO, Carmichael
Worldwide, Inc.

Toronto, Ontario, Canada
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Patrick Cashman, MBA
Presidentand General Manager, Lundbeck Canada
Montreal, Quebec, Canada

George Cope
President & CEO, Bell Canada
Montreal, Quebec, Canada

Mark Cummings
Presidentand CEO, Scotia Life Financial
Toronto, Ontario, Canada

Patrick Dion
Vice-Chairman, Mental Health Commission of Canada
Ottawa, Ontario, Canada

John Duncan

Group Head, Human Resources, Royal Mail Group, London, and Vice-Chair, Steering Committee,
‘Targeting Depressioninthe Workplaces of Europe’

London, England, United Kingdom

Bob Francis, MDCM

Founderand Chief Medical Officer, Medcan Clinic and Staff Physician at St. Michaels and Mount Sinai
Hospitals and Lecturerat the University of Toronto

Toronto, Ontario, Canada

David Goldbloom, MD, FRSPC

Chairman, Mental Health Commission of Canada and Psychiatrist ad Senior Medical Advisor, Education
and Public Affairs, Centre for Addiction and Mental Health and Professor of Psychiatry at the University
of Toronto

Toronto, Ontario, Canada

John Hunkin
Former CEO, Canadian Imperial Bank of Commerce
Toronto, Ontario, Canada

Joseph lannicelli
CEO, Banyan Work Health Solutions
Toronto, Ontario, Canada

InezJabapurwala
Presidentand CEO, Brain Canada
Montreal, Quebec, Canada

Cynthia Joyce, MS

CEO, MQ: Transforming Mental Health
London, England, United Kingdom
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Ana Lopes
Chair, Centre for Addiction and Mental Health Foundation
Toronto, Ontario, Canada

Roger Mclintyre, MD, FRCP(C)

Professor of Psychiatry and Pharmacology, Head, Mood Disorders Psychopharmacology Unit, University
Health Network, University of Toronto & Board of Directors, Mental Health International

Toronto, Ontario, Canada

James Muzyka
Senior Vice-President and General Manager, Xerox Canada
Toronto, Ontario, Canada

Rod Phillips
Presidentand CEO, Ontario Lottery & Gaming Corporation and former Presidentand CEO, Shepell-fgi
Toronto, Ontario, Canada

Timothy Price
Chair, Brookfield Funds, Brookfield Asset Management & Financial Group
Toronto, Ontario, Canada

Bud Purves
Chair, Board of Trustees, Centre for Addiction and Mental Health (CAMH)
Toronto, Ontario, Canada

Mike Schwartz

Senior Vice-President, Group Benefits, Great-West Life Assurance Company and Executive Director,
Great-West Life Centre for Mental Health

Toronto, Ontario, Canada

Edward Sellers, MD, PhD, FRCP(C), FACP

President, DLGlobal Partners, Inc. and Professor Emeritus, Pharmacology, Medicineand Psychiatry,
University of Toronto

Toronto, Ontario, Canada

Michael Sullivan, RPh, BSP, MBA
President and Co-Founder, CubicHealth
Toronto, Ontario, Canada

Brian Underdown, PhD

Chair, Board of Directors, Ontario Genomics Institute and Managing Director, Technology Investing,
Lumira Capital

Toronto, Ontario, Canada

George Weber, MA

Presidentand CEO, The Royal — Mental Health Care and Research, Royal Ottawa Health Care Group
Ottawa, Ontario, Canada
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Trevor Young, MD, PhD
Chair, Department of Psychiatry, University of Toronto
Toronto, Ontario, Canada

Catherine Zahn, MD, MHS, FRCPS

Presidentand CEO, Centre for Addiction and Mental Health (CAMH) and Professorin the Faculty of
Medicine atthe University of Toronto

Toronto, Ontario, Canada

EXECUTIVE PANEL OF EXPERTS AND ANALYSTS
Commentand Advice to Inform the 5™ US/Canada Forum Report

Mark Attridge, PhD, MA
Board of Directors, Mental Health International and President, Attridge Consulting
Minneapolis, Minnesota, United States

Mary Ann Baynton, MSW, RSW

Director, Great West Life Centre for Mental Health in the Workplace and Principal, Mary Ann Baynton &
Associates Consulting

Toronto, Ontario, Canada

Mary Deacon
Chair, Bell Mental Health Initiative at Bell Canada
Toronto, Ontario, Canada

Rebecca DeFilippo
Founderand Editor, Moods Magazine
Toronto, Ontario, Canada

Greg Durant
Chief Actuary, Health & Benefits Practice, Aon Hewitt
Toronto, Ontario, Canada

Patrick Gagne, MA

National Lead-Wellness and Employee Assistance Program National Manager, CBC/Radio Canadaand
Board Member, Employee Assistance Society of North America (EASNA)

Ottawa, Ontario, Canada

Lyn Garrett
President, LLG Consulting Inc.
Toronto, Ontario, Canada

Saumya Gautam, MA, EMBA

SeniorAdvisor, Organisational Culture & Change (The People & Culture Team), CBC/Radio Canada
Toronto, Ontario, Canada
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Fern Lebo
President, Front Runner Communications and Adjunct Professor, Auburn University
Toronto, Ontario, Canada

MelindaHead, MA
Presidentand CEO, Head Research
New York City, New York, United States / Toronto, Ontario, Canada

Daniel McCarthy
Senior Director, External Relations, Lundbeck Canada Corporation
Montreal, Quebec, Canada

Tana Nash

President, Ontario Association for Suicide Prevention and Executive Director, Waterloo Region Suicide
Prevention Council /Lutherwood

Kitchener, Ontario, Canada

Tony Pullen
Investment Banker, D&D Securities Inc.
Toronto, Ontario, Canada

Linda Quattrin

Associate Vice President, Communications & Donor Relations
Centre for Addiction and Mental Health Foundation

Toronto, Ontario, Canada

Lori Spadorcia

Vice-President, Communications and Partnerships and Executive Director, Office of Strategy and
Partnerships, Centrefor Addiction and Mental Health

Toronto, Ontario, Canada

Sally Spencer-Thomas

CEO and Co-Founder, CarsonJ. Spencer Foundation
Denver, Colorado, United States
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APPENDIX D: Summary of Past US/Canada Forums
on Mental Health and Productivity

* Reprinted fromthe 2011 Final Report of the Global Economic Roundtable on Addiction and Mental
Health

The Boardroom Series culminatesin an extraordinary four-part series of US/Canada Forums on Mental
Health and Productivity. Held in 2007 and 2008, these meetings are convened by the Ambassadors to
Canada andthe United States and bring business leaders together with a‘common cause.’ Infact, the
Forum brought science and business togetherin a unique way. The Co-Chairs of the seriesincluded the
distinguished humanitarian and business leader, Edgar Kaiser and Roundtable founding member, Colum
Bastable, aswell assenior US and Canadian scientists. Brief summaries of these Forums followbelow:

The 1st US/Canada Forum, hosted by Ambassador Michael Wilson at the Canadian Embassy, held in
Washington, DC, United States, on February 15, 2007

Famed epidemiologist Dr. Ron Kessler of Harvard University unveils his landmark, 4-country ‘Depression
and Work Performance Study’ to identify the cost/benefits of the early and effective treatment of
depressioninthe workplace.

John Wright, Senior Vice-President of Ipsos-Reid, reveals the results of an opinion survey commissioned
by Great-West Life. He finds the stigma of mental illness receding ‘a bit’ but the number of people

suffering mentalillness still staggering: ‘a country withina continent.’

As host, Ambassador Wilson sets afuture direction: “Every significant challenge we face - economic,
demographic, security, energy and health - has international dimensions. |would absolutely include
mentalhealth in this.” He calls on businessandscience tofind a ‘cure’ for mentalillness —atermhe

uses ‘very deliberately.”

Movya Greene, President and Chief Executive Officer of Canada Post Corporation, and now CEO of the
Royal Mail inthe United Kingdom, says, “Solving the problems of early onset, finding cures and
achievingremission—thatgives people hope.”

The 2nd US/Canada Forum hosted by the US Ambassador to Canada, David Wilkins, held in Ottawa,
Ontario, Canada, on November 14, 2007

Special Guest: Laureen Harper, wife of Prime Minister Harper

At this 2nd Forum, Colum Bastable, then President and CEO — now Chairman — of Cushman and
Wakefield LePage unveils the Roundtable’s “New CEO Guidelines for Mental Health and Productivity.’
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Mr. Bastable then undergoes a ‘depression screening’ interview back-stage with prominent psychiatrist
Dr. David Goldbloom to demonstrate that the processis ‘blameless and shameless’ —and also ‘very
useful.’ He received a standing ovation from the 200 participants present.

The Roundtable’s CFO Task Force delivers a‘CFO Framework’ to stimulate measure and manage
investmentsin the mental health of the working population.

Harvard’s Dr. Ron Kessler delivers ‘Part I’ of his ‘Depression and Work Performance Study.” His ‘profit of
care’ reportstatesthat screeningemployees for depression and ensuring access to appropriate care will
save employers money.

John Wright, SVP, Ipsos Reid, and Mike Schwartz, Senior Vice -President, Group Benefits, of Great-West
Life and head of the Great-West Life Centre for Mental Health in the Workplace, reveal the results of
pioneering research funded by Great-West Life surveying 6,000 US and Canadian employees ontheir
opinion of the impact of depressioninthe workplace.

A principal finding: 84 percent of this huge sample believes CEOs should make helping employees with
depressionakey human resource priority. Based on the CEO survey noted earlier, CEOs seemto agree.

3rd US/Canada Forum hosted by Dr. Steven Hyman, Provost, Harvard University and Dr. Ron Kessler,
Harvard Medical School, held at Harvard Medical School, Cambridge, Mass., United States, on May 29,
2008

The New England-Canada Business Council joins the roster of business leaders supporting bilateral
cooperationinthe international advancement of mental health in the workplace.

This Forum focuses onthe ‘mental health of working parents and their children’ and a panel of parents
and children re-livevivid experiences that for the business leaders present are evocative, instructive and
unforgettable.

High-level diplomatic representation continues with Canada’s Consul-General in Boston, Neil LeBlanc, as
he underscores the complexities facing working parents caring fortroubled children merits employers’
attentions on both sides of the border.

Dr. Mary Jane England, former President of the American Psychiatry Association and now President of
the prestigious Regis College, outlines plans forastudy by US Academies of Science into the links among
early child development, childhood depression and parenting.

University of Portland researchers report that parents of children suffering mentalillness often quit their
jobs due to employerinflexibility in work hours at this time of family crisis. Parents, they found,
sometimesfeel blamed for the mental health problems of theirkids.
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The 4th US/Canada Forum hosted by Robert McLellan, Executive Vice-President, TD Bank Financial
Group, held at TD Centre, Toronto, Canada, on November 19, 2008

The fourth and final Forumis ‘Mental Health inthe Workplace of Heroes.” Police and military personnel
attendinfull uniform talking about mental health problemsintheirownranksandintheirownlives.
Individuals tell their personalstories as participants are completely enthralled.

The Deputy Commissioner of the RCMP, Steve Graham, sees this Forum as a time for the military and
police tofinally go publicwith theirserious concerns about mentalillnessin theirown ranks.

The Chief of Police of York Regionin Ontario, Armand LaBarge, said “mental illness has beenataboo
subjectinlaw enforcement butthatis now changing. This topicis especially relevant for those of us that
have chosen the profession of policing.”

Major General Walter Semianiw, then Chiefof Military Personnel, now the Commanding Officer of the
Armyin Canada, makes a clear commitment to the mental health of his people by declaring “mental
healthand mental illness are a major strategic priority for the Canadian Forces.” He says:

“The Forces aim to maximize the psychologicalfitness of service members throughout their service
career, while aiding members who develop psychologicalinjuries and iliness. Getting people back to
work s clearly the foundationof our program.”

In short, military peopleare not ‘damaged goods’ as a result of PTSD and depression. They can continue
to serve their country. Civilian employers need to hearthis message.

Law enforcement and the military recognize —more naturally, perhaps, than civilian employers —that
non-medical mental health supportand care are justas importantas medical care.

In both law enforcement and the military, peer supporttrainingis critical to the success of any kind of
mental health program. “Not only must the Chain of Command facilitate support and care, we need the
‘buddy system’ to do the same.” General Semianiw said.

When queried by Justice Edward Ormston, Ontario Superior Court and chair of the 4th Forum, Major-
General Semianiwresponded:

“We do notdistinguish between physical and mental military injuries when it comes to compensation
or recognition —even in the awarding of The Sacrifice Medal.”

The 4th Forumalsofeatures a briefing on clinical studies led by Harvard and McGill researchersto find ‘a
cure’ for PTSD.
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APPENDIXE: Highlights of the 2011 Final Report of
the Roundtable

* Adapted from the 2611 Final Report of the Global EconomicRoundtable on Addiction and Mental
Health

Thisappendix anoverviewof the keyideas and factsfromthe 2011 Final Report and the Grey Paper of
the Roundtable that wasincludedinthe report.

The full 72-page report can be downloaded as a PDF from the Mental Health International website.
Citation: Wilkerson, M., & Wilkerson, B. (2011). Brain Health + Brain Skills = Brain Capital: Final Report
of the Global Business and Economic Roundtable on Addiction and Mental Health. Toronto, ON: Global
Business and EconomicRoundtable on Addiction and Mental Health.

A. Review of Key Contentfrom 2011 Final Report

Comorbidity and the Depression Matrix

Large-scale research studies conducted in the United States by Dr. Ron Kessler of Harvard University and
inother countries have consistently shown that peoplesuffering from major depressiontend to also
have higherrates of many otherchronicand disabling health conditions. Forexample, the largest
worldwide study everto compare the health decrements of depression and other chronicconditions
(250,000 peoplein 60 countries across all regions of the world) found thatbetween 9 percentand 23
percent of those living with some form of chronicillness also suffer depression. In 2006, the European
Union’s Consultative Report concluded that “evidence of co-morbidities is persuasive” and all health
servicesand researchinstitutions should reach out and cooperate with the mental health scientific
community.

The ‘co-morbidity crisis’ is anetwork of conditions allied within what we have called “The Great
Depression MATRIX.” With depression beingatthe center of the matrix, there are conceptual and
empirical linksto: cardiovasculardisease, diabetes, asthma, arthritis and pain disorders, cancer, obesity,
head trauma and concussions, anxiety and other mental illnesses, addictions, and suicide. The Great
Depression MATRIX—in its entirety —is susceptibleto the trigger-like effects of chronicstress and social
environments in the workplace that can affect healthy brain function.

Oneimplication of the Depression Matrix approachis the ‘re-positioning’ of depression as a’physical
disorder’ with physical and psychological symptoms to distance the concept of depression fromthe
stigmaof ‘mentalillness’ butsimplytorepresentit more accurately. Indeed, Dr. Carmine Pariante of
King’s Collegein London, England, says depression canresultin such drastic hormonal changes that it
becomesan ‘endocrine iliness orimmune disorder’ such that: “depression can no longer be described as
a simple disorder of the brain, but rather must be understood to be a series of biological changes that
span mind, brains, genes and body — affecting both psychology and physical health.” Dr. Roger Mclntyre
says depression should be re-classified medically from a mood disorderto a metabolicdisorderand that
research into the co-morbidity of depressionis needed to uncover new and novel approachesto
treating depression. Forexample, Dr. Mcintyre is testinginsulin as a treatment for depression.
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The Rise of ChronicDiseases

Acrossthe globe, non-communicable diseases are now the major cause of death and disability, evenin
the developing world. The factthat chronic diseases pose afargreaterrisk and cost burdento society
than doinfectious diseasesis at odds with the long-standing focus of the United Nations and many
governments on attempting to control the outbreak and spread of infectious diseases atthe expense of
devoting more resourcesto the prevention and management of chronicdisease s—including depression
and addiction.

Research Advances Slow to Reach Clinical Practice

In a 2011 report, the Canadian Institutes for Health Research (CIHR) says thatinvestmentsin biomedical
discoveries have produced only ‘limited uptake of these resultsinto clinical practice.” Critical data for
the development of preventative, diagnosticand treatmentinterventions are routinely lostin two
‘Death Valleys:” One ‘Death Valley’ is Canada’s failure to transfer basicresearch into clinical knowledge
at a sufficientclip, and volume, and the second ‘Death Valley’ is asimilar ‘failure to transfer’ clinical
science and knowledgeinto clinical practice and health care decisions on the frontlines. Asa
consequence, Canada has ‘significant deficits’ in the leadership and coordination of clinical research
directly related to patient needs and is ‘rapidly falling behind other industrial countries,” according to the
CIHR.

The Enormous and Increasing Cost of Mental Health

The World Health Organization (WHO) expects depression ‘to lead the pack’ of chronicdisorders that
pose the greatest risk to historicgainsin life expectancy, child mortality and occupational health and
safety. Aspecial analysis of the North American Free Trade Area and the European Community was
commissioned forthe 2011 Report based on the assumption that the economiccosts of mental
disorders are representatively distributed as 4 percent of the Gross Domestic Product (GDP). Using 2009
data fromthe International Monetary Fund, 4 percent of GDP attributed to mental health in Canadawas
overS$51 billion dollars; over $570 billion in the United States; and over $488 billion in the Economic
Union as a whole —with $85 billionin just the United Kingdom alone.

Prevalence of Depression and Disability

The disability incidence of depression is stubbornly high. The landmark Kessler Co-Morbidity Study
foundthat 17-21% of the working population with depression went on short-term disabilityinagiven
year. Commissioned by the Roundtableand sponsored by Great-West Life, Ipsos Reid polled 6,000
Canadianand US employees and found ‘a country within a continent’ of depression in the workplace.
Some 30% of those surveyed knew someone who was diagnosed with depression, 18 percent were
themselves diagnosed. A 2005 report by the European Economic Commission found that nearly 30
percent of adult Europeans experience at least one form of mental ill health during any given year. Data
published by the US Centersfor Disease Control (CDC) estimatesthat1in 4 US adults will experience a
mentalillnessinagivenyearand one half of the population willdoso overa lifetime. The disability
incidence of depressionis stubbornly high. The landmark Kessler Co-Morbidity Study found that 17-21
percent of the working population with depression wenton short-term disabilityinagivenyear.
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Suicide

The financial impactis just one measure of the cost of mental disorders. The loss of human livesis
another. Depression haslongbeenrecognized as a contributing factorinthe majority of suicides.
Historical rates of the incidence of suicide have recorded over 3,000 suicides peryearin Canada, over
25,000 suicides peryearinthe United States and over 40,000 suicides peryearinthe EU. Of course,
many more people are damaged in theirattempts at suicide thatare non-lethal. What’seven worse is
that suicide occurs so oftenamongthe youngin our society. Worldwide, suicide isone of the three
leading causes of deathamongyoung people 15-24 years of age.

B. Review of the ‘Grey Paper’
Alsoincludedinthe Final Report wasacompanionreport called:

The Grey Paper: NEW Workplace of 215t Century — Toward a Productivity Revolution Through Mental
Health & Innovation.

Thisreporthad seven areas of focus, of which the basic points are described below.

End of Depression

With the recentadvancesinthe scientificunderstanding of the human geneticcode, the end of
depressionis now arealisticgoal forfuture, offinga new chapterfor the advancement of mental health
inthe workplace —a way to neutralize depression as a principal source of disability and premature
death. Itisthe workplace where the early signs of both substance abuse and depression most evidently
occur and co-occur. Itisalsothroughthe workplace where employer-sponsored counselling resources —
called employee assistance programs (EAPs)—can provide workplace screenings and early intervention
to employees and theirfamiliesin these matters.

Global Corporate Leadership

The World Health Organization articulated the mantra —(there can be no health without mental health)
—and we recognize that thisfact must be appreciated and acted upon by those in corporate leadership
positions. The 2011 reportcalled onleaderstodesignate 2012-2022 as the ‘Workplace Decade of the
Brain’ to galvanize business and publicawareness of this campaign and to seek applications of the
ground breaking discoveries of the 1990s ‘Decade of the Brain’. The ‘Workplace Decade of the Brain’ will
focus on the transfer of known and new brain knowledgeinto clinical practice and workplace
applications.

Road to Remission Runs Through the Workplace

The search for a cure fordepressionis best channeled through the dynamics of its co-morbidity with
chronicillnesses, and through workplaces where working populations are vulnerable to wide panoply of
environmental risk—which s a key feature of neuro-geneticinquiry. Several disciplines will be needed
for thisinternational campaign of research, education and prevention and this assembly might best be
described as an expression of ‘neuro-economic research’, which relates brain function to economic
decision-makingand organizationalbehaviour. The research we have in mind will define the experience
of depression notonlyinterms of the individualwho is suffering the condition but, more broadly, the
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attitude and response of co-workers and managers to the circumstances in which thatindividual is
placed. We also visualize workplaces being used as venues for what Dr. Insel describes as ‘practical
clinical trials’ and one objective of the campaign will be to help clinicians find alternative methods to
diagnose those brain disorders that we call mental illnesses.

Unravelingthe Great Depression Matrix

The National Institute of Mental Health seeks ‘gains in neuroscienceand genetics thatare key to
understanding the complexities of mentaldisorders’ and funds brain discoveries that fuel researchinto
the causes of mental disorders. The NIMH believes gre ater emphasis must be placed on measuringthe
‘functional outcomes’ of clinical research, whichis all-importantto employers and employees alike.

The NEW Neuroeconomic Workplace

The NEW or NeuroEconomic Workplace is the workplace of the future. This NEW Workplace —as a
venue forresearch, prevention and education —must be designed, managed and sustained to promote
and protect the mental health of working populations as a straightforward duty of asset management.
Thereisample evidence that brain health and brain skills will define the competitive edge that
corporations doing businessinthe global economy will need. The NEW Workplace will be based onthe
tenets of a socially and psychologically healthy environmentin which people not only earn their pay-
cheque but earnand exchange respect as a defining feature of this environment.

Therefore, we suggest this: the next stage of development for mental healthinthe workplace isfocused
on innovation as adeliverable of psychologically healthy workpl aces and employee mental health as the
facilitator of employee-based competitiveadvantage. We see the principal focus of the workplace -
based, international campaign of research, education and prevention proposed hereto focus sharply on
‘innovationin psychologically healthy workplaces’ as a principal deliverable.

The NEW Workplace as a Venue forSuicide Prevention

The NEW Workplace will be ahome forinformation, education and support foremployees dealing with
questions of suicideintheirown lives orin the workplace itself.

Tana Nash, one of Canada’s most effective suicide prevention advocates provided some comments. Her
effortsin herhome community are remarkable evidence of what can be done when one is committed
and creative. Forexample, she has taken suicide preventioninto local high schools to train students to
supporteach otherinthe face of bullying, suicide and gangviolence and to heighten student awareness
of suicide risk factors and warning sides. Ms. Nash has also delivered information packagesto funeral
homestoassist suicide survivors discuss and make the cause of death publicif that’s what the family
wants to do.

1. Thefollowingtencommon stepstoward suicide were presented: Emotional isolation (malignant
loss of self-esteem and usefulness);

Peerpressure and exclusion (deep sense of having lost acceptance, recognition, belonging);
Void of joblessness (deep sense of loss of identity, self-worth)

Emptiness of depression (pervasive loss of the energy and motivation to live);

Impulse (why notright now?);

Drugs/alcohol (desperation peaks);

Available means (gun, rope, drugs, locale);

NowukswWN
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8. Family history of suicide (higherrisk);
9. Youth andchildren (altered perceptions of death and dying; loss of place);
10. Social disadvantage and grievance (the profound weariness of perpetual worry and seething).

www.mentalhealthinternational.ca

‘ MENTAL HEALTH INTERNATIONAL ‘
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