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Preface

This study maps the global funding of mental
health research between 2009 and 2014. It builds
from the bottom up a picture of who the major
funders are, what kinds of research they support
and how their strategies relate to one another. It
also looks to the future, considering some of the
areas of focus, challenges and opportunities which
may shape the field in the coming few years. We
hope that developing a shared understanding of
these facets will aid coordination and planning
and assist research funders in targeting their scarce
resources effectively.

This report and the accompanying documents
produced as part of the study are available at
www.randeurope.org/mental-health-ecosystem.
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Headline findings

The field of mental health research is large (and
growing) and diverse — over 220,000 papers
were published between 2009 and 2014, sup-
ported by over 1,900 funders.

Many of the funders identified using our
approach would have been unlikely to appear
in a top-down analysis of ‘traditional’ mental
health research funders: we identified small or
relatively new charities and foundations, as well
as larger funders whose primary remit does not
concern mental health.

The US dominates the mental health research
field, being both the largest producer of research
(36 per cent of publications) and accounting for
31 per cent of government and charity/founda-
tion/non-profit funding organisations.

Charities, foundations and non-profits form the
most numerous group of mental health research
funders (39 per cent of the funders identi-
fied), but governments fund the most papers,
accounting for over two-thirds of the papers
with funding acknowledgements.

In the mental health field, papers acknowl-
edging the support of charities, foundations
and non-profits tend to have a higher citation
impact than those acknowledging other sectors.
The highest concentrations of mental health
research funders are located in North America,
northern and western Europe and China. China
is dominated by government funding agencies,

10.

1.

while some European countries, in particu-
lar Finland and Sweden, have relatively higher
numbers of charities and foundations.

The mental health papers which focus on a clini-
cal condition cluster into eight groups, with the
most common conditions being neurodegener-
ative and cognition disorders; depressive, anxi-
ety and personality disorders; and substance
use and addictive disorders.

Funder co-acknowledgement on papers tends
to produce national rather than topic-specific
clusters, suggesting that despite increasing
international collaboration, national boundaries
still remain important in mental health research
funding.

The majority of mental health research funders
we looked at in depth do not have an explicit
definition for mental health.

Funders of mental health research anticipate
future or continuing challenges relating to the
diversity of the field, difficulty in maintaining
funding levels, and the translation of research
into practice.

Opportunities identified by mental health
research funders include increasing collabora-
tion, developing shared definitions, capitalising
on government priorities, developing a key role
for non-governmental funders and the advance
of technology.






Chapter 1

Introduction and background

Mental illness has a substantial impact on individ-
uals, healthcare systems and society. Recent esti-
mates suggest that mental and substance use dis-
orders comprise 7.4 per cent of the global burden
of disease and represent the leading global cause of
all non-fatal burden (Whiteford et al., 2013). This
burden is increasing, primarily due to demographic
change, which is also driving a dramatic increase
in neurodegenerative conditions such as demen-
tias and Parkinson’s disease (Murray et al., 2012).
When considering in isolation years lived with dis-
ability (YLD), mental health and substance abuse
disorders represent 21.2 per cent of the global total,
with major depression being the leading cause of
YLDs in 56 countries (Vos et al., 2015). Aside
from the impact of mental illness on individuals,
it has been estimated that between 2011 and 2030,
mental disorders could cost the global economy
US$16 trillion in lost output (Bloom et al. 2011).

between 2011 and
2030, mental disorders
could cost the global
economy US$16 trillion
in lost output

For many mental health conditions we have
a poor understanding of the underlying mecha-
nisms and there remains a lack of effective treat-
ments (Insel & Gogtay 2014). Research is needed
to address these challenges. The field of mental
health research is broad and fragmented (e.g. Haro
et al. 2013; Rutter 2002). It covers a diversity of
health conditions, employs a wide array of differ-

ent research approaches and is driven by a large
and varied population of researchers and funding
organisations (as we demonstrate in this report).
In a context where important, complex questions
remain unaddressed and resources are limited, these
characteristics present a significant challenge for
efficiently coordinating and conducting research.

While a number of national or subfield-specific
research mapping exercises have taken place in the
past, there has not yet been, to the best of our
knowledge, a comprehensive review of the entire
mental health research funding ‘ecosystem’ on a
global scale. At a time when research is becoming
increasingly collaborative and international (e.g.
Gazni et al. 2012; Waltman et al. 2011), such an
overview will allow funders to better understand
the context in which they operate and the com-
plementarity of their portfolios, and will enable
researchers to identify opportunities in both their
own fields and related areas.

This study aims to provide a snapshot of the
mental health research funding ecosystem, build-
ing from the bottom up a picture of who the major
funders are, what kinds of research they support
and how their strategies relate to one another. We
did this using the funding acknowledgements on
journal papers as a starting point and looked at the
global landscape, as well as specifically at Canada
and the UK (which were of particular interest to
the study’s sponsors and are detailed in Annex 1
and Annex 2, respectively).

It is interesting to note that although ‘funders’ is
a commonly used term, there is considerable diver-
sity in mission and activities. Some funders pri-
marily, or exclusively, award research grants whilst
other funders also control institutes and centres;
some have a single source of funds and others both
raise and dispense money. We have taken a wide
definition of funders — basing it on those organisa-
tions that appear in the funding acknowledgements
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of journal articles — and the sample of funders we
have examined in detail reflect that diversity.

Alongside our mapping of the global land-
scape of funders our study also includes a forward-
looking component, highlighting for the major
funders globally the areas in which they intend to
focus their efforts in the coming years, as well as
the opportunities and challenges they expect to
shape the field.

We hope that by setting out the current land-
scape and considering the future evolution of the
field, those working in mental health research
will have a more complete picture of the scale and
nature of efforts to address the many unanswered
questions which remain. Developing a shared
understanding of these facets will aid coordina-
tion and planning and assist research funders in
targeting their scarce resources effectively.

1.1 Previous studies aiming to
map research funding

While we believe this study to be the first to exam-
ine the global funding landscape for the entire
mental health field, previous studies have looked
at specific research areas and countries, in mental
health as well as in other areas of health and bio-
medical research. Several of these studies use a
‘top-down’ approach, tracking the activities of key
funders in the area of interest (CIHR 2014, Daniels
2012, MBCA 2014, Morgan Jones & Grant 2011,
MQ 2015, Singh et al. 2009). Others apply a ‘bot-
tom-up’ approach similar to that used in the pres-
ent study, where funding acknowledgements from
relevant papers are used to identify which funders
are active in an area of interest and to characterise
aspects of their support (Dawson 1998, Garau et
al. 2011, NHS Executive 2001, Shah et al. 2014).
These bottom-up studies have focused on map-
ping National Health Service research in England
(NHS Executive 2001), exploring interactions
among UK biomedical research funders (Garau
et al. 2011 and Shah et al. 2014), and assessing
national trends in biomedical research funding in
the UK (Dawson 1998).

Of particular relevance for mental health
research, UK charity MQ carried out an analysis of
the research funding landscape for mental health in
the UK over the period 2008-2013 (MQ 2015). It
focused on the research portfolios of 11 UK fund-
ing bodies. Other studies have focused on autism

research funding in the United States (Singh et
al. 2009, Daniels 2012) and global funding for
metastatic breast cancer (Metastatic Breast Cancer
Alliance 2014). A framework for categorising
Alzheimer’s Disease research has been established,
enabling global tracking of funding through the
International Alzheimer’s Disease Research Portfo-
lio (IADRP) initiative (Liggins et al. 2014).

1.2 Our approach, its strengths
and its limitations

Our approach builds on previous studies, taking
advantage of increasing data availability and
adopting a global perspective in mapping mental
health research funding. Four key questions are
central to achieving this:

* Who are the major mental health research
funders?

*  What do they fund?

* How do they relate to one another?

* What opportunities and challenges might the
future hold?

This study aimed to answer these questions using
primarily a bottom-up approach, in that we took
individual journal papers — the outputs of the
research process — as a starting point for defining
the mental health field, identifying funders and
constructing a data set for the subsequent analy-
ses. However, as the systematic use of this kind of
approach in examining the funders of research still
remains relatively unexplored, we complement it
with data from a number of other sources to vali-
date assumptions and emerging findings. These
data sources and how they relate to the study’s
key questions are shown in Figure 1-1. Our pri-
mary data source was the funding acknowledge-
ments made by researchers on papers published
between 2009 and 2014. A survey of researchers
was used to explore acknowledgement behaviour
and validate the list of funders obtained from the
acknowledgement analysis. A telephone survey of
the major funders identified in Canada, the UK
and globally provided qualitative data on the level
and nature of funding, current priorities and col-
laboration activities. Finally, a set of 32 ‘deep dive’
profiles of funders was compiled, looking in depth
at their current practices and future plans. Fur-
ther detail on the methods for each of these data
sources is provided in Appendix A.
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Study aims and data sources (dark shading indicates primary data source; light shading indicates

supporting data source)

Data source

Researcher
survey

Funding
acknowledgements

Funder
deep dives

Other bibliometric
data’

Funder
survey

Identifying major
funders

Examining what
they fund

Exploring how
they relate to
one another

Considering
future plans

Why use bibliometric data?

A number of prior studies have explored the
research funding landscape using a top-down
approach (as mentioned previously), identifying
funders and then mapping the areas in which they
operate. While this approach allows for reliable and
detailed analysis of major funders, it also requires
us to know who these funders are from the outset.
In this study we chose a bottom-up approach, gen-
erating a list of research funders from bibliometric
data, in the expectation that this would result in
a more complete list of organisations supporting
research in the mental health field and allowing the
relationships between them and the profile of their
funded research to emerge from the data.

Using bibliometric data as the initial basis for
our analysis was made possible by the increasing
availability of systematic information on the fund-
ing of papers indexed in the publications database
Web of Science. This data on funding is compiled
from the acknowledgements made by research-
ers on journal papers. Scientific publications have
long included acknowledgements, whether to
express gratitude for funding, expert advice, tech-
nical help or other support provided by individu-
als or organisations. More recently this practice has
become more formal with an increasing number of
research funders requiring support to be acknowl-
edged in publications. In the past this information
has not been analysable at an aggregate level, but
in 2008 Thomson Reuters began systematically
extracting acknowledgements of research funding,
making this data available in a specific field in the

Web of Science. This database field allows us to
approximate the number of papers attributed to
support from different research funders and thus
sheds light on the global funding landscape of
mental health research.

Using bibliometric funding acknowledgements
as the initial data source for the study has several
important advantages:

* It allows us to draw on a single data source for
the vast majority of our data, helping ensure
consistency.

e The Web of Science consistently covers the
most visible and important journals across
fields, affording a comprehensive overview of
the entire mental health research field during
our time period.

* Unlike in top-down approaches, we can iden-
tify funders who, despite having no explicit
mission or intention to support mental health
research, are nonetheless contributing to the
research landscape.

* We can identify industry funders, a sector
often not included in previous analyses.

* Crucially, the funding acknowledgements in
the database are linked to a range of other key
variables, including topic, country, co-authors
and number of citations at the level of individ-
ual papers.

1" Other bibliometric data includes information extracted from

papers relating to topic, countries of authors, co-authors and number
of citations.
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While our approach has many advantages, we also
recognise that funding acknowledgement data is a
relatively new tool for addressing the kinds of ques-
tions that form the basis of this study and that our
understanding of strengths and flaws in the data
is still evolving (e.g. Costas & van Leeuwen 2012).
As a result, there remain uncertainties about the
extent to which it can provide a reliable basis for
this kind of exploration. Therefore, we have taken
an inquisitive and sceptical approach towards the
data. The study’s methods were selected to address
these uncertainties and ensure the validity, accu-
racy and utility of our findings. The areas of con-
cern (some of which we identified at the outset
of the project and others which became appar-
ent throughout), along with the actions taken to
address them, are set out in the text box on the

right.

1.3 Structure of this report

Three components make up the outputs of this
study: this report, which provides a broad over-
view of the global research funding ecosystem; a
set of 32 ‘deep dive’ profiles of research funders in
Canada, the UK and globally; and a set of six cards
looking at particular cross-cutting themes which
emerged from the funder profiles (all available at
www.randeurope.org/mental-health-ecosystem).

The remainder of this report consists of a map-
ping of the overall mental health research funding
ecosystem in Chapter 2 and a summary of funders’
future plans emerging from the deep dives in
Chapter 3, before concluding in Chapter 4 with
a discussion of how this analysis might be built
upon and developed in the coming years. The two
annexes provide separate analyses for Canada and
the UK, while the supporting appendices detail
the methods, definitions of indicators and other
additional data.

How robust is the data set?

What comprises ‘mental health’? Have
we selected the right papers?

As part of the study we conducted a telephone
survey of the most frequently acknowledged
funders globally (and separately for Canada and

the UK). This revealed that there is no common
definition of mental health in use by funders. In

the absence of a universally agreed definition, we
based our definition on that used in a previous study
examining global mental health research outputs,
based on journal and paper-level topic classification
(see Appendix A and Lariviére et al. 2013). The one
difference made for the present study was to include
substance-related disorders, which it was felt by

the study’s advisory committee were an important
element of the mental health field.

A challenge for studies identifying research that
is specific to a particular condition is how to deal
with basic research that may, or may not, end up
supporting developments in multiple clinical fields
— for example, basic neuroscience research could
support developments in stroke or neurological
conditions as well as in mental health. The aim of
this study was to identify research that is clinically
relevant to mental health and for that reason we
used clinical terms to define the scope of the data
set. This means that while we still capture basic
research which has been identified as clinically
relevant when published (through MeSH terms or
publication in a journal classified in psychiatry), we
miss other basic research whose clinical relevance
was not clear at the time of publication.

Are there funders missing from the
bibliometric data?

To validate the list of research funders obtained from
the funding acknowledgement data, we carried

out a small-scale survey of researchers selected at
random from our paper set (55 responses; for details
see Appendix A). None of the survey participants
reported receiving funding from organisations
which were not already included in our data, and

so while we cannot be certain that it includes

every single funder, we believe the list to be fairly
comprehensive.


www.randeurope.org/mental-health-ecosystem

Are funding acknowledgements found
consistently on all papers?

As Thomson Reuters only began systematically
recording funding acknowledgements part way
through 2008, we do not include papers published
before 2009 in our analysis. Just under half of

the papers in our data set contained funding
acknowledgements and, as might be expected for
a newly introduced data field, this proportion has
increased year on year. We have no reason to believe
that the absence of funding acknowledgements

on some papers would systematically bias our
analysis. Figure A1-1 in Appendix A shows the
number of papers with and without funding
acknowledgements for each year.

Our data set also revealed that the number of
acknowledgements per paper has increased over
time (see Appendix A). However, a corresponding
increase can be seen in the number of authors
per paper over this period, with the result that
the number of acknowledgements per author has
remained constant. This seems a logical observation,
given that additional collaborators may bring with
them additional funding to a research team.

Do researchers acknowledge funding
in the way we would expect?

A second small-scale survey of researchers

carried out as part of this study explored the
acknowledgement behaviour of researchers. This
revealed that researchers tend to think about their
funding as separate pots of money to support
specific pieces of research, either exclusively or
alongside a more general pool of funding (for
example, a longer term fellowship award). In
contrast, very few researchers reported pooling their
funding and acknowledging all of their funding
sources on all publications. This means that at the
aggregate level, the funding acknowledgements
reported on papers should broadly reflect the
overall distribution of research funding. The

survey did, however, reveal that we may not fully
capture, for example, infrastructure contributions
supporting research, as few researchers reported
acknowledging facilities and equipment provided by
their institution (see Appendix A for further details).
For this reason, we remain cautious in drawing
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conclusions about academic institutions identified as
funders in our analysis.

Are mentions of industry funders in
the funding acknowledgement field
qualitatively the same as for other
funders?

As the funding acknowledgement field in Web of
Science is populated by extracting funder names
from the acknowledgement sections of papers, we
were concerned that mentions of organisations in
the pharmaceutical sector may not always reflect
funding, but instead relate to declarations of
potential conflicts of interest by the authors. To
explore this issue further we manually examined

a sample of 80 papers with industry funding
acknowledgements. This revealed that, in general,
papers mentioning more than two industry funders
tended to relate to conflict of interest declarations.
To account for this in the subsequent analyses,
acknowledgements were excluded where the
paper had more than two industry funders listed.
This led to the removal of 962 papers from our
core analysis (as these papers were left with no
acknowledgements).

Do we capture different variants of the
same funder’s name?

While some funders ask researchers to acknowledge
their support in a standard form, for others

there are many variants that exist in the funding
acknowledgement field in Web of Science (for
example, due to the use of acronyms, inclusion of
the funder’s country in the name or simply spelling
mistakes). To minimise the effect of this, all variants
which were found in ten or more papers were
manually examined and attributed to the correct
organisation. Manual searches were also carried

out across the whole data set to identify additional
variants of the funders occurring most frequently.
This means that while there is a long ‘tail’ of

funder names, some of which may be variants of
those in our core analysis set, none of these are
acknowledged on more than nine papers and so
their exclusion from the totals should not have a
major impact on the analysis.






Chapter 2 Mapping the mental health research
funding landscape

Key points

1. The field of mental health research is large (and
growing) and diverse — over 220,000 papers were
published between 2009 and 2014, supported by
over 1,900 funders.

2. Many of the funders identified using our
approach would have been unlikely to appear in
a top-down analysis of ‘traditional’ mental health
research funders: we identified small or relatively
new charities and foundations, as well as larger
funders whose primary remit does not concern
mental health.

3. The United States dominates the mental health
research field, being both the largest producer of
research (36 per cent of publications) and account-
ing for 31 per cent of government and charity/
foundation/non-profit funding organisations.

4. Charities, foundations and non-profits form the
most numerous group of mental health research
funders (39 per cent of the funders identified),
but governments fund the most papers, account-
ing for over two-thirds of the papers with funding
acknowledgements.

2.1 How big is the field of mental
health research?

In identifying the major funders of mental health
research globally we first need to define the field
we are considering. In this study we did this on
the basis of journal publications, representing the
knowledge output of funded research. While this
does not allow us to assign a monetary value to the
volume of research funded in the mental health
field (something discussed further in Chapter 4), it
does provide a picture of the volume of knowledge
produced, the subfields in which research is taking
place and the various actors involved in the mental

5. In the mental health field, papers acknowledging
the support of charities, foundations and non-
profits tend to have a higher citation impact than
those acknowledging other sectors.

6. The highest concentrations of mental health
research funders are located in North America,
northern and western Europe and China. China
is dominated by government funding agencies,
while some European countries, in particular Fin-
land and Sweden, have relatively higher numbers
of charities and foundations.

7. The mental health papers which focus on a clini-
cal condition cluster into eight groups, with the
most common conditions being neurodegenera-
tive and cognition disorders; depressive, anxiety
and personality disorders; and substance use and
addictive disorders.

8. Funder co-acknowledgement on papers tends to
produce national ratherthan topic-specific clusters,
suggesting that despite increasing international
collaboration, national boundaries still remain
important in mental health research funding.

health research funding ecosystem. As in a previ-
ous peer-reviewed study mapping mental health
publications (Lariviére et al. 2013), our selected
paper set for this exercise was defined according
to a combination of the Medical Subject Headings
(MeSH terms)? assigned to individual papers and
the categorisation of the journals in which they
appear. A key difference in this study was that
while the previous definition explicitly excluded
substance-related disorders, a decision was taken

2 MeSH terms are a controlled vocabulary of topic descriptors
assigned by the US National Library of Medicine to journal papers.
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Figure 2-1
Cleaning process of funders

102,324 Number of unique funder names
56,887 Number of unique funder names (cleaned)

Number of unique funder names (cleaned) —
with more than 10 acknowledgements

Number of unique funder names (cleaned) — with more
than 10 acknowledgements with Conflict of Interest
declarations removed

v Deep dive case studies

this time in consultation with the study’s advisory
group to include such papers, due to the complex
interactions between substance use and mental
health. The full criteria for the retrieval of papers
are set out in Appendix A.

Our data set comprised 229,980 papers pub-
lished during the period 2009-2014. The number
of publications increased year on year, from 35,522
in 2009 to 44,348 in 2013,% continuing the gen-
eral growth in the field observed in Lariviere et al.
(2013), albeit with the inclusion of substance-
related disorders in the present study. The share
of mental health publications in the total medical
publication output increased very slightly during
the period our data set covers, from 6.9 per cent to
7.1 per cent. The United States remains the largest
producer of mental health research, with 36 per cent
of papers having a corresponding author with a US
address. The UK (8 per cent), Germany (6 per cent),
Canada and Australia (both with 5 per cent) follow.
The breakdown of the paper set by corresponding
author location is provided in Appendix B.

2.2 How many mental health
research funders are there?

Our analysis revealed 1,908 funders with ten or
more acknowledgements in the data set. Some 85
per cent of the papers with funding acknowledge-

3 This is the most recent year for which complete data is available,
since indexing of 2014 publications was only partially complete in
spring 2015 when our final data set was extracted.

ments in our sample mention one or more of these
funders, representing 72 per cent of the total
acknowledgements identified. These 1,908 organ-
isations form the core set of funders used in the
subsequent analyses.

This total was reached through an extensive
data cleaning process, summarised in Figure
2-1 above. As noted above, around half of the
papers identified (49.5 per cent) contained fund-
ing acknowledgements (of course, this does not
mean that the other papers did not receive fund-
ing; acknowledging support is rarely mandatory/
enforceable). Since in some instances more than
one funder was acknowledged, the total number

Our analysis revealed
1,908 funders

with ten or more
acknowledgements
in the data set

of acknowledgements was 364,324, which cor-
responded to 102,324 different funder names.
Given the expected inconsistencies in the form
of funder names (for example, differing use of
acronyms or inconsistencies in spelling), the data
required substantial manual cleaning, which
reduced the number of unique funder names to
56,887.4 Further manual checking of those with
acknowledgements in at least ten papers and the
removal of conflict of interest declarations pro-
duced the final group of 1,908 funders used in our
analysis. Selecting funders and then examining
what they fund would have been very unlikely to
have allowed the identification of this number of
organisations.

4 It is also important to note that while some funding
acknowledgements were specific to a particular department or
initiative within a funding institution others would be very general.
For example, one paper may reference a particular NHS hospital
whereas another may just reference NHS England. In order to
ensure accurate data analysis of the funders, names were aggregated
to the highest level where possible.
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Figure 2-2
Funders with ten or more acknowledgements (coloured by country)
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2.3 Who are they?

The 1,908 research funders found in our final data
set are represented in Figure 2-2. The size of each
bubble is proportional to the number of papers on
which the funder was acknowledged (although
those with fewer than 500 acknowledgements are
very similar in size), while the colour indicates the
country of the funder to provide an overview of
their geographical distribution (position of each
funder is not significant in this figure, but the rela-
tionships between them are addressed in Section
2.6). A list of funder acronyms can be found in
Appendix C.

The top 30 most frequently acknowledged
funders globally are listed in Table 2-1, while
similar national lists for Canada and the UK
are provided in Annexes 1 and 2. As expected,
the group of top global funders is dominated by
government agencies, particularly those in the
United States. Charities, foundations and non-
profits are represented in the list by the Brain and
Behavior Research Foundation, the Alzheimer’s
Association and the Stanley Medical Research
Institute, all of which are located in the United
States, and the UK’s Wellcome Trust, which is the
third highest placed UK funder after the Medi-
cal Research Council and National Institute for
Health Research. The highest placed non-Anglo-

phone funder on the list is the European Commis-

Figure 2-3

sion, with government agencies of China, Japan,
Brazil and a number of western European coun-
tries also appearing in the top 30. While a number
of caveats are associated with our estimation of
the scale of industry funding (for example, in rela-
tion to conflict of interest declarations on papers),
one pharmaceutical company appears towards the
lower end of the top 30, Pfizer.

Charities, foundations and non-profits
form the most numerous group of
funders, but governments fund the most
papers

Charities, foundations, non-profits and govern-
ment agencies make up the majority of our set of
1,908 funders. Charities, foundations and non-
profits represent 39 per cent of the total and gov-
ernment bodies 33 per cent, but the latter account
for 68 per cent of the funding acknowledgements
in our data set (see Figure 2-3). Thus, perhaps
unsurprisingly, the typical government funder
supports more mental health research than the
typical charity, foundation or non-profit. The aver-
age number of acknowledgements per government
agency is 237, compared with an average of 58 for
charities, foundations and non-profits. This is con-
sistent with the dominance of government funders
in the list of those most frequently acknowledged.
Looking in more detail, however, we can see that
the distribution of organisations in terms of the

Number of funders (and respective acknowledgements) by funder sector
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Table 2-1
Top 30 most frequently acknowledged funders globally

11

12
13
14

15

16

17
18
19
20
21

22

23

24

25
26

27
28
29

30

Funder

US National Institutes of Health (NIH)
National Institute of Mental Health (NIMH)
National Institute on Drug Abuse (NIDA)
National Institute on Aging (NIA)

Canadian Institutes of Health Research (CIHR)
Department of Veterans Affairs (VA)

National Health and Medical Research Council of Australia
(NHMRC)

European Commission
National Natural Science Foundation of China (NSFC)
UK Medical Research Council (MRC UK)

Brain and Behavior Research Foundation (NARSAD)

Netherlands Organization of Scientific Research (NWO)

National Institute for Health Research (NIHR)

National Institute on Alcohol Abuse and Alcoholism (NIAAA)

Wellcome Trust

German Research Foundation/Deutsche
Forschungsgemeinschaft (DFG)

National Institute of Health Carlos Il (FIS)

CNPq Brazil

Federal Ministry of Education and Research (BMBF)

National Center for Research Resources (NCRR)

Eunice Kennedy Shriver National Institute of Child Health and

Human Development (NICHD)

Ministry of Education, Culture, Sports, Science and
Technology in Japan (MEXT)

National Institute of Neurological Disorders and Stroke
(NINDS)

Alzheimer’s Association

Swedish Research Council

Stanley Medical Research Institute (SMRI)

Pfizer
Spanish Ministry of Science and Innovation (MICINN)

Fundacao de Amparo a Pesquisa do Estado de Sao Paulo
(FAPESP)

Department of Health and Human Services (DHHS)

No. of
papers

16716
10081
6231
5266
4701
4387

4033

4021
3836
3503

3281

3112
3062
2887

2434

2360

2225
1994
1939
1917
1909

1852

1847

1636

1409

1317

1197
1151

1132

1128

Location

USA
USA
USA
USA
Canada
USA

Australia

EU
China
UK

USA

Netherlands
UK
USA

UK

Germany

Spain
Brazil
Germany
USA

USA

Japan

USA

USA

Sweden

USA

USA
Spain

Brazil

USA

Sector

Government
Government
Government
Government
Government
Government

Government

Government
Government
Government

Charity/ Foundation/
Non-profit

Government
Government
Government

Charity/ Foundation/
Non-profit

Government

Government
Government
Government
Government

Government
Government
Government
Charity/ Foundation/
Non-profit

Government

Charity/ Foundation/
Non-profit

Industry
Government

Government

Government

Proportion
of papers

15%
9%
6%
5%
4%
4%

4%

4%
3%
3%

3%

3%
3%
3%

2%

2%

2%
2%
2%
2%
2%

2%

2%

1%

1%

1%

1%
1%

1%

1%
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Figure 2-4

Distribution of funders in the government and charity/foundation/non-profit sectors,
by numbers of papers on which they are acknowledged

Charities/Foundations

Number of funders

40 60 80 100 150 200 500 More
Funding acknowledgements

volume of research supported is heavily skewed in
both sectors (Figure 2-4). While in both govern-
ment and charity sectors there are large numbers
of funders supporting small amounts of mental
health research, the government sector has a nota-
bly higher number of very large funders. Our data
indicates that there are few such large funders
in the charity, foundation and non-profit sector.
What we cannot judge from this data, however,
are the absolute amounts of money involved,
something discussed further in Chapter 4.

The remaining organisations in our analysis
were classified as industry funders or academic
institutions.” While uncertainties around industry
funding have been discussed previously, the extent
to which academic institutions are providing inde-
pendent funding for research is also unclear. In
many cases, these acknowledgements may repre-
sent, for example, the provision of laboratory space,
infrastructure or support services by a researcher’s
host institution. That is not to suggest that these
forms of support are not important, but highlights
that they are more difficult to capture in this kind
of analysis due to inconsistencies in the way that

5 Inaddition to these groups there were a small number of funders

that either did not fit into these categories (such as publishers) or
were unable to be classified due to a lack of available information.

400

250

200

150

100

50

Government

350

300

20 40 60 80
Funding acknowledgements

100 150 200 500 More

researchers acknowledge support which may be
non-monetary or less-formally attributed to a par-
ticular project.®

The share of funding acknowledgements
accounted for by each sector has remained fairly
constant over the six year time period covered by
our data (see Figure B-3 in Appendix B.).

Papers acknowledging charity,
foundation or non-profit support have
the highest citation impact
Measures of citation can be used as an indica-
tor of the scientific impact a particular piece of
research has in the academic world. As publica-
tion and citation practices vary substantially by
discipline (e.g. Moed et al. 1985), we use the
indicator ‘average of relative citations’ (ARC),
which normalises the number of citations a paper
receives according to its age (since older papers
have had more time to accumulate citations) and
the field in which it is published (see Appendix A
for further details).

In our data set, the ARC of papers contain-
ing funding acknowledgements was substantially

¢ Our survey of researchers revealed that only 20 per cent usually
acknowledged access to equipment and facilities in journal papers,
and only 4 per cent acknowledged estate costs.
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Figure 2-5

Average of relative citations by funder sector (world average = 1.0)’
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acknowledgements  acknowledgements

above the global average (of 1.00) for all sectors
(see Figure 2-5), a finding consistent with previous
studies demonstrating that papers acknowledging
funding tend to be more highly cited than those
without such acknowledgements (e.g. Costas &
van Leeuwen 2012). In addition to this, how-
ever, papers acknowledging support from a char-
ity, foundation or non-profit had a higher cita-
tion impact on average than those acknowledging
other sectors. This was also true within individual
countries (see Annexes 1 and 2 for data on Canada
and the UK), suggesting that the higher average
citation of papers supported by charities, founda-
tions and non-profits is not due solely to the geo-
graphical distribution of funding organisations.

There are examples of new funders
emerging in the field of mental health
One of the primary reasons for using a bottom-
up approach in this analysis, in contrast to the
top-down approach of many previous studies, was
to enable us to explore the field of mental health

7" Funder sectors were only assigned to funders with 10 or more
acknowledgements

research beyond the large and well-known funders.
Through the funding acknowledgement data
extracted from journal papers we have been able to
do this, highlighting some funders who have begun
supporting mental health research only recently.

We looked at the number of acknowledge-
ments of each funder in each year of the data set
and identified those with the greatest differences
in frequency between the first part (2009-2012)
and second part (2013-2014) of the time period.
Some of the funders highlighted by this analysis
were organisations which had changed name or
restructured during or shortly before the first year
of our data set — for example, the Spanish Minis-
try of the Economy and Competiveness, created
in 2011 from the merger of two prior ministries.

However, there were also examples of newly
established funders. The US National Center for
Advancing Translational Sciences (established
under the auspices of NIH in 2012) is a notable
example here. It was established with the aim of
speeding up the delivery of new drugs, diagnostics
and medical devices to patients (a challenge high-
lighted by a number of funders in our deep dive
interviews).
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the United States is
home to 31 per cent
of all government,
charity, foundation
and non-profit mental
health research
funders in our data set

We also identified a range of smaller organ-
isations, primarily in the charity, foundation and
non-profit sector, which were either recently estab-
lished or began new funding programmes related
to mental health in the years just prior to our data
set. The clearest examples of this were the Swiss
Anorexia Nervosa Foundation, which was estab-
lished in 2007 and appears in our data from 2012,
and the William K. Wallace Foundation (US) and
Champalimaud Foundation (Portugal), which
launched mental health and neuroscience pro-
grammes, respectively, in 2007.

Being able to identify the emergence of new
funders or funding programmes in the data both
highlights the value of mapping mental health
research funding using a bottom-up approach, and
also serves as a useful validation of the sensitivity
of our methodology to changes in the ecosystem.

2.4 Where are they?

Government, charity, foundation and
non-profit funders are clustered in

the countries which produce the most
mental health research

To explore the geographical distribution of mental
health research funding agencies we identified the
location of each of the funders in our set of 1,908.
In instances where funders are international (such
as multilateral organisations) the location of the
funder’s headquarters is considered to be its home
country (with the exception of European Union
institution funding, which is not attributed to any
one country). For this analysis we use only organ-

isations in the government and charity/founda-
tion/non-profit sectors. Industry funders tend to
operate in many countries, making it difficult to
accurately attribute funding to any one country,
while (as discussed previously) the acknowledge-
ment of support from academic institutions in
providing non-monetary or less-formal support
appears inconsistent.

As shown in Figure 2-6 below, the United
States is home to 31 per cent of all government,
charity, foundation and non-profit mental health
research funders in our data set. The UK, Canada,
Sweden, China and the Netherlands each have
more than 60 funders.

In total, government, charity, foundation and
non-profit mental health research funders were
identified in 55 countries,® with the majority
located in North America, northern and western
Europe and China. Perhaps unsurprisingly, the
highest concentrations of funding agencies tend
to be located in the countries producing the most
mental health research. Of the ten countries with
the highest volume of mental health publications
in our data set, only one (Italy) was not also in the
top ten in terms of number of funders.

Figure 2-7 and Figure 2-8 show this same data
split by sector. They highlight that the predomi-
nant funder type varies somewhat by country.
While the United States is home to the largest
number of funders in both sectors examined here,
China is dominated by government funding agen-
cies, while the UK, the United States, Australia,
Denmark, Germany and, in particular, Sweden
and Finland, have greater numbers of charitable
funders.

Figure 2-9 shows the average citation impact
of funders in each country — that is, the average
level of citation of papers acknowledging funders
from a given country, when normalized for field
and year of publication. Funders in Ireland, EU
institutions, the UK, Switzerland, and New Zea-
land average the highest citation impact, followed
by papers funded by institutions in Germany,
France, the United States and the Netherlands. Of
the countries receiving large numbers of funding
acknowledgements, South Korea, Taiwan, Brazil,
China and Japan score notably lower than other
major research funding and producing countries.

8 58 countries were identified if we include academia
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Figure 2-6
Number of government, charity, foundation and non-profit mental health research funders by country

20 40 uUs 422

Under 20 ot Ll
No data

Figure 2-7
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Figure 2-8
Charity, foundation and non-profit funders by country
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Figure 2-9
Average relative citations by country of funder®

9 For government, charity, foundation and non-profit mental
health research funders in countries with over 100 papers
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We also compared the number of acknowl-
edgements per country (of funding organisation)
with an indicator of overall spend on research
and development. As mentioned previously, we
cannot assume a direct link between funding
acknowledgements and amounts of funding, but
this does provide an indication of which countries
may be supporting relatively more or less research
in the mental health field compared with other

Figure 2-10

research areas. The R&D expenditure data used
is from 2009 or the nearest available year prior to
that, given that the time between funding being
awarded and a research paper being published has
been shown to be around three years on average
(e.g. Boyack & Jordan 2011).

Figure 2-10 reveals a number of countries with
relatively large numbers of acknowledgements

in mental health, including the UK, Canada,

Acknowledgements per funder country by R&D expenditure: (i) all countries. (ii) excluding
the United States (Source: UNESCO, 2009 or nearest available prior year)
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Australia and the Netherlands. A second group,
including China, Japan, India and Russia has
relatively few acknowledgements given the size of
their annual R&D expenditure, suggesting that
they focus their research resources in other areas.

2.5 What are they funding?

Funded topics cluster into eight groups
of mental health conditions

Medical Subject Headings (MeSH terms) are a
defined set of terms applied to journal papers to
indicate the type of content. They can be used to
understand the topics of the papers in our data set
and how these topics relate to one another. We
looked at terms within the MeSH subset ‘Mental
Disorders’ to explore the various mental health
conditions that the research in our data set focuses
on. Terms within this subset occur on 69 per cent
of all papers (76 per cent of papers with acknowl-
edgments). Since each paper can be assigned a
number of terms within the Mental Disorders
subset, we could build a network of the co-occur-
rence of terms. This network showed that within
our dataset conditions clustered into eight broad
groups, representing terms which tend to occur

Figure 2-11

together on papers. The groups have been labelled
with a descriptor that covers the majority of terms
in that class (see Appendix D for a full list of terms
in each group).

Using the entire data set, Figure 2-11 shows the
number of papers falling within each of the eight
groups. The most common conditions occurring
in our data set, together comprising 61 per cent
of all papers, are neurodegenerative and cognition
disorders; depressive, anxiety and personality dis-
orders; and substance use and addictive disorders.
Papers may fall into more than one class if they
contain terms from multiple classes.

Figure 2-12 takes the same data, but adds an
extra dimension by showing the proportion of
papers in each group which also include a fund-
ing acknowledgement. This varies by the area of
mental health the paper relates to, with, for exam-
ple, 66 per cent of papers on neurodegenerative
and cognition disorders acknowledging at least
one funding source, in comparison with only 48
per cent of those relating to sleep disorders. Fur-
ther analysis of the funders acknowledged in each
of these groups is set out in Section 2.6, where we
look at networks of the funders co-acknowledged
on papers within each.

Papers in complete data set with ‘Mental Disorder’ MeSH terms

l Sex development disorders
Depressive, anxiety and personality disorders
Neurodegenerative and cognition disorders
Schizophrenia, bipolar and other psychotic disorders
Sleep disorders
Eating disorders

Neurodevelopmental disorders
Substance use and addictive disorders
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Figure 2-12

Coxcomb plot of papers with acknowledgement data and Mental Disorder MeSH terms

Figure 2-13

Schizophrenia, bipolar and other psychotic disorders

Sex development disorders

Depressive, anxiety and personality disorders
Neurodegenerative and cognition disorders
Sleep disorders

Eating disorders

Neurodevelopmental disorders

Substance use and addictive disorders

Funding acknowledgements by sector for each group of MeSH terms

Sex development disorders

Substance use and addictive disorders

Sleep disorders

Eating disorders u Charity/Foundation
Depressive anxiety and personality disorders ® Industry
u Academia

Neurodevelopmental disorders

Neurodegenerative and cognition disorders

Schizophrenia, bipolar and other psychotic disorders

0% 0%  20%
Government funders support the most
research in every subfield of mental
health, but the involvement of charities
and industry varies by area

Figure 2-13 shows how the involvement of funders
in different sectors varies in each of the eight
topic groups. It shows the proportion of funding
acknowledgements attributable to each sector in
each of the eight groups formed from ‘Mental Dis-
order’ MeSH terms in our data set. In all eight

30%  40%  50%  60%  70%  80%  90%  100%

areas the majority of funding acknowledgements
relate to government funders, but in schizophre-
nia, bipolar and other psychotic disorders, as well
as both neurodegenerative and neurodevelopmen-
tal conditions, charities, foundations and non-
profits account for more than 20 per cent of the
total acknowledgements. Industry funders appear
to invest more in sleep disorders and schizophre-
nia, bipolar and other psychotic disorders than in

other areas of mental health.
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Figure 2-14
Research level of papers by year
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Industry funders tend to support more
applied research
The ‘research level assigned to a journal provides
an indication of the type of research it publishes.!
There are four levels, which form a scale from
applied to basic research: (1) clinical observation
(e.g. Schizophrenia Bulletin); (2) clinical mix (e.g.
Journal of Psychiatric Research); (3) clinical inves-
tigation (e.g. Neuropsychopharmacology); and (4)
basic biomedical (e.g. Neuroscience). It should be
noted that research level is a fairly crude measure,
since it is applied at the journal level, rather than
to individual papers and not all journals have been
classified. However, it is the best approximation
available and when used at the aggregate level can
provide an overview of how basic or applied a body
of research is. In a previous study (Wooding et al.
2013) we noted that over a 20-year time period
clinical research has had a larger impact than
basic research on patient care in the mental health
field. This observation raises questions about how
research funders can best balance their portfolios to
achieve their intended impacts within appropriate
timeframes and highlights the value of exploring
the distribution of research types within the field.
Figure 2-14 shows that the representation of
journals at each research level in our data set has
not changed dramatically over time, although the

10 A5 defined by the Patent Board (formerly CHI Research):
Hamilton, K. (2003) Subfield and Level Classification of Journals
(CHI Report No. 2012-R). Cherry Hill, NJ: CHI Research

2013 2014

proportion of the most clinically-focused research
appears to increase in 2014. While this could be a
short term fluctuation or the start of a longer term
trend, it is important to bear in mind that the
indexing of 2014 papers was incomplete when we
extracted our data (and so this variation may be an
artefact of differential indexing of journals at each
research level). In contrast, we do see a difference
in the distribution of research levels according to
the sector of the funder acknowledged (Figure
2-15). Industry funding is associated with a greater
proportion of the most applied research (level 1)
and is acknowledged on a much smaller propor-
tion of papers in basic biomedical (level 4) jour-
nals than is the case for funders from other sectors.

The US and the UK are consistently

the top two funder countries across all
subfields of mental health research

In all eight areas of mental health research, US
funding organisations were most frequently
acknowledged in our data set, followed by funders
in the UK (Table 2-2). Below these two countries
there was more variation, although Canada was
third or fourth in each of the six largest areas and
Australia was also prominent. Chinese funders
were acknowledged proportionally more in neu-
rodegenerative and cognition disorders. Swedish
organisations also featured prominently in this
area, as well as (along with Spanish funders) on
papers relating to eating disorders.
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Figure 2-15
Research level of papers by funder sector
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Table 2-2
Top ten most frequently acknowledged funding countries for each group of MeSH terms

Government

Industry

1 USA USA USA USA USA USA USA USA

2 UK UK UK UK UK UK UK UK

3  China Netherlands Canada Canada Australia Brazil Spain Japan

4  Canada Canada Australia Australia Canada Canada Sweden Brazil

5 Sweden Australia Netherlands  Germany Spain China Germany  China

6  Australia Germany Spain Netherlands  China Japan Australia EU

7  Spain China China EU Japan Australia  Canada Australia

8 Japan Brazil Sweden France Netherlands Germany EU Canada

&) EU Spain Germany Japan Brazil Finland Brazil Germany
10 Germany  Sweden Finland China Germany Sweden France Switzerland

2.6 How do funders relate to one
another?

One of the aims of this study was to identify
the connections between mental health research
funders, whether these arise through formal fund-
ing collaborations or due to researchers using
funding from two (or more) different organisa-
tions to support the same work. To explore these

connections, we used papers with multiple fund-
ing acknowledgements to link funders. For exam-
ple, a paper supported by CIHR and the Well-
come Trust would produce a link between these
organisations. While we are not aware of previ-
ous studies using funding acknowledgement data
in this way, network analysis is increasingly being
used to evaluate collaborative research and explore
the relationships between actors in a network and
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information flows between them — numerically or
graphically (e.g. Wagner et al. 2005).

Networks using  funding
acknowledgement data indicate simply where two
funders are acknowledged on the same paper. As
such, this analysis cannot (on its own) differentiate
qualitatively between cases of ‘active’ collaboration
between funders and instances in which
researchers combine funding from two (or more)
organisations to support the same work. It can,
however, cast light on the extent to which funders’
portfolios overlap or complement one another,
highlight where they (knowingly or unknowingly)
co-fund research and reveal whether any clusters of
funders emerge. To complement this, the profiles
of individual funding organisations completed as
part of the study detail current collaborative and
cooperative activities that each funder actively
engages in.

constructed

In the mental health research field as a
whole...

A network analysis was conducted to examine the
extent of collaboration and co-acknowledgement
across our core set of 1,908 funders (Figure 2-16;
see Appendix A for methodological details). A
larger-scale version of the network is included in
the pack which accompanies this overview report.
The network analysis aimed to highlight the rela-
tionships between funders linked through fund-
ing acknowledgements on each paper. Using a
‘network approach’ in exploring this provides a
systemic perspective on linkages between funders
as it takes into account the dynamics of the system
as a whole, as well as the relative position of indi-
vidual funders in collaborative networks and thus
affords greater analytical detail.

In the network, each node represents a funder
and the connecting lines indicate these funders’
co-acknowledgement on papers (a heavier line
indicating a greater number of co-acknowledge-
ments). The size of a node is proportional to the
number of acknowledgements that the funder has
in the data set. Funders are coloured by modu-
larity class — clusters which emerge from the data
and provide an indication of how closely related
nodes are in terms of co-acknowledgement. The
organisations within each cluster are densely con-
nected to others within the same class and are
more sparsely connected to those outside it (see
Appendix A for further details).

The overall network illustrates the complex-
ity of the research funding ecosystem in mental
health. The dominance of US funders is clear, in
particular of NIH and its associated institutes.
Major government funders in Canada, the UK,
China, Australia and the EU can also be seen, sur-
rounded by a large number of smaller government
agencies and other funders. Generally, the clusters
emerging from the data are geographical, repre-
senting either countries or regions. This suggests
that despite increasing international collaboration
in research (e.g. Gazni et al. 2012; Waltman et
al. 2011), national boundaries are still important
in funding distribution. Similar networks spe-
cifically for Canada and the UK can be found in
Annexes 1 and 2.

In subfields of mental health...

We also developed individual networks for funders
acknowledged on papers in each of the topic
groups identified in Figure 2-11. These networks
give an overview of the funders active in each area
and the relationships between them. The five larg-
est topic areas are shown in Figures 2-17 to 2-21.
Funders are again coloured according to modular-
ity class. Further details on the construction of the
network maps are set out in Appendix A.

In neurodegenerative and cognition disorders
(Figure 2-17), funders whose portfolios focus on
aging and dementia are clearly visible, in particu-
lar NIA and a number of charities and founda-
tions focusing on Alzheimer’s and Parkinson’s
research. The noticeable presence of some rela-
tively large charity funders is consistent with our
earlier observation that this is one of the areas of
mental health research in which charities, foun-
dations and non-profits appear to be most active.
While US government agencies are still the most
prominent funders in this field, there is a wide
representation of European funders towards the
right of the network, including a notable cluster
of UK funders (shown in red) and a similar group
of Swedish organisations (in brown). Most other
European funders form one cluster (in a lighter
green than the United States).

For depressive, anxiety and personality disor-
ders (Figure 2-18), the funding landscape divides
broadly into two large clusters, one dominated by
the United States, but also including some indus-
try funders, and the other consisting mainly of
European and Australian funders (again with a
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few pharmaceutical companies). The other organ-
isations acknowledged on significant numbers of
papers in this subfield form four national clusters
for Canada, Brazil, China and Japan.

As one might expect, the funding landscape
for substance use and addictive disorders (Figure
2-19) is dominated by NIDA and NIAAA, along
with NIH. Most of the major funders in the net-
work are government agencies, an observation
consistent with the relatively low involvement of
charities, foundations and non-profits seen in Sec-
tion 2.5. Notable exceptions include the Wellcome
Trust and Robert Wood Johnson Foundation.

In neurodevelopmental disorders (Figure 2-20)
we see a large and closely linked network of US
funders. Compared with other research areas (and
as expected) NICHD is much more prominent, as
are the charitable funders Autism Speaks and the
Simons Foundation Autism Research Initiative.
EU institutions also appear prominent, a finding
consistent with our earlier observation that this
is a research area in which they are more heavily
involved (see Table 2-2). There are fewer industry
funders than found in some other areas (as also
illustrated previously) exceptions being Shire and
Eli Lilly.

The landscape for schizophrenia, bipolar and
other psychotic disorders (Figure 2-21) is domi-
nated by a few large US funders — NIMH, NIH,
the Brain and Behavior Research Foundation and
the Stanley Medical Research Institute. Other
major funders tend to be pharmaceutical com-
panies and government agencies in the countries
most frequently acknowledged in our data set.

Finally, networks were constructed for two
population groups of different ages. Figure 2-22
shows funders acknowledged on papers concerned
with young people (MeSH terms “Adolescent”,
“Child”, “infant” and “young adult”, plus terms
making up the levels below them in the hierarchi-
cal MeSH structure), a group of particular interest
given the early age of onset of many mental health
conditions (Kessler et al. 2007). Figure 2-23 shows
the corresponding network for older age groups
(“Aged” and “middle aged”, plus the terms below
them in the MeSH structure).

The funding landscape for research relevant to
young people (Figure 2-22) shows clear clusters for
the United States (in purple), the UK (dark blue)
and Canada (red), as well as for Australia, Sweden,
China and Brazil (all towards the bottom right
of the network). In addition to the government
funders frequently acknowledged in a range of
areas, charities including the Tourette Syndrome
Association, the Simons Foundation Autism
Research Institute, Autism Speaks, the MacAr-
thur Foundation (all US), the Colonial Founda-
tion in Australia and the Yrj6 Jahnsson Founda-
tion in Finland all feature.

The network for older people (Figure 2-23) con-
tains a wide range of organisations, likely reflect-
ing the broad range of topics that the selected
MeSH terms are likely to cover. Nevertheless, as
found in the network for neurodegenerative con-
ditions, there is a notable cluster of mostly Swed-
ish funders (in pink). NIA is prominent, as might
be expected, while a number of Alzheimer’s, Par-
kinson’s and cancer charities are also visible.



24 Project Ecosystem: Mapping the global mental health research funding system

Figure 2-16
Network of co-acknowledged funders in the entire mental health data set (coloured by modularity
class). A larger-scale version of this figure has been published alongside this report.

Seatlle G

g
—_— Aen Ghina Scho@hi
S > o G S
_ o i@ e gyna
GeirScience Ad@arch Found. . Spanish M@ Pubic Hoa M@y VL
NaidBrc Daici@rkyo American Soc@) forCiical .

sapan Epiepsy@search Found <

. pacen @i of Ca
Mm ound — Nig Uni
* D@ o - )
o apan~ xS o @
——Smoking ese - posodich Egund 1 | D@ @
: o / Gl -yt SR L o . i o
i sumtori@rrcs Wor. e e, ors@enenn s e ] / i , e copo
< e / 7 ¢ instte
N\ Lawson Health @soarch Institute . Canadian Diao A v
curoscience Budhist Tzu \ K
. National Basic (@ ——

e G o
\ 2
ompd@fon Gorpora. N\

Shangnai Minig@) Educaton C
Science and ToRpiogy

-Ghina M
Mental Health cf

sapan Found
Shangnai Key @yect of Basc
Program for o@mmg Medica. Accident
1OE - ShangnéBpy Laboratory

Wity ofHof@an e Nt

Shanghai Muri(@)! Health Bure. “Hanan ProvinolgNatoral Scion seiing @i
Gina Academy@Finese Medic.>— - =
= _Shenzhon B@u of Sciencs
Setokey NN = Naona B @ g State Educatiq@iisty o

> NationalChid @@ Research..
inBure. = ~—Lebane @ot Pusic
@) Star Program Nourologiéal o of New Zea
S BT

PAPQnina
S ——
Mt Sogieyof
g :nnology

o Nassi @Yol Scn - o @ptean
S anghal SR
g Spocialzed RodgeiFonc

hanghal cna@g H

Key Program of@dcal Develop.

indopendent In@)aton Found P e o
Health Bureau @FYheiiang Prov. New Zealand L@y Health Board, N Pritzker N “\
Found. of Shangi Science and. . edical Scen@Fesearch Fo.
X Shanghas Scien@h Technology =

Teinghua-Yue Y@ edal Sce.
National R&D §gBial Fund for .

st @ Fou

Science and Ted@@ogy Commiss... o
S Koy Labg@ory o Cogn.

Natona Scca@encs Foum _ s s e@iogyFarin..
Mediine and HE) Science To ,,/ Uni Grants Gonf@es of Hong K.
@ Rosearcn FoungQy Shanghai o o

Shanghal Come of Scenc
oot et @ttt or @ i

=
Shandong Prou@pal Oustandin, o St 5 b

Tianiinresearc@fogram of ap.

South Afican i@arch Chais . Béing Munici@pcince & Te. ¥ S
O @ o s G i o S
Korean Center<(@) Diseass Con.. X @ - & .
Bl oo @rtrRosenr. | Aastalany ol Unversioads TTOS:
e rw.\&%‘w
Tape Veteran : ; / -
Ko u oh e s
jenter of Exce,.— > -
~._~___——RegionaMi
Taipe Modical

Mission er@storite de

Wiy of H
Fundacon Espi@a o Poiat

o
i Dep. of Healf@®) the
Gn
and @ Soning o,
oo Minisy@Fducaton, e
i Do, o Basquo Cou. e Fo
S

Conssjeria de

Agency of the AGYemy of Scien
Borin Brandent@sche Akado

-
.

Lt Borang@y msite S Romanian Nin) for S

Stovenian Mir@y foresé

search ~
N o) Sciencas (KT
Uil T R s
e o Goch Scl@he Foina:
Germn Feder@yinisty or Fa. Sophia CH@
Societyfor Su@ytof Roseare. Norwogian Fini@ng mecharism om0
Higher Educatcl@unaing Gounc uropsan Scie
Stariey Thome@phnson Found.

Dutch Nati

Fota i Wod@) sttt for.
one  novafetonds
Fonds Psychig@e Gezondhad

Radooud Uni Nien Medical .

Netorands oo or s,
Sovach

Sovak Rescarci @A Deveopmen..

vse@s

2 Merta @i insivte
Tomas Rl @ osdach
€160 + it @Yor Heath an Fooae

|

“Wedical Found(@ueen Elisabe
w0 Pevet A S
i Fisparmi < s iegfon Avon@ypes (France)
= eo@or Instu @eur Lie
o College@ France Frn@und.
1 @ Founs o
@ Councl of @ Burgun
Awainon'wl’a inson oy Uni 10
\ Srain Found. (@) Netheriands) La Fondation p@@a Recherche. Consell ,n*,mm
Scieniic Eund @) Gepls UZ b, Ssociaion
) @ Associazions A del Centro ..
oi@puin Ai@nen Acacera PeycBic Gerer ANG o cancer
o Prins Clau@rum Stara 6z Noor@ione N G- Mi@es iguo con@)e Cancor
i) rabant WontradaBprasrosp s
co@mors ped@ren
anco@n B @
PG Zikerdg@nt Tnide oi
ord@em

o
62z Noors @pen Mo

waastion @z overpon

Stichting J KinderFonds—\___
Dutch

a6z e @ Avieren

Region Nord-Py igs

Associ

Dept. of Pharmi@utical Scinc. uni

Unhrsar 4@ S dore

cazo@paan



Mapping the mental health research funding landscape 25

0 Se@prcing Project Mashiad Uni o@pdica Scinces
Fobs@emi

-~ o @ et @O s @n o
Gourer— senntr fond@}mon Founa. e @ouns. Brin Mapping @cal Research
o s@c Tho Sidrey Kini@ o o P . e

& Slocpearch Sact. King Pra@ceuticas Nortn@) Funa N‘;E""".“‘.‘Fw: o

[ — or Arclo@ound o@on o American Asso@on of Uni Wo.
MuliHe@systems AT n@ionai tancs i@ Fons Eigart Fund@rain Aging

Gordon Fun (@@ting Disorders

) D ey @y Hosota .
E— e @ Caso wese@reserv U

NGuders @t s American Acac@y of P,
v

Ul @uecco
Bram & Wghens Fospial __ Endo Pra@hcovsca

Nationa Healt@ssarch and o American M@ Association Beatice Surov@Haskel Fund
e €. @y Fou W W Nor@ompany @ o England i@parch nsiutes
h sl @ ot V@ and ks Pemyt@siae it = Lostostip Eo@nmnies
os Aires Cambriog@ni Press Duke E@ument U@ prysicans po@radiers e
CME Instuto@picans Poss Ne@He Mohegar@n Casino :
/ Open Sod@ nstitute West \@pia Uni Genter for Mo@Healn Serv.
Tt 6 cpo@eoical Arzon e Un gt @ansas Consortiuum cf@ulpe Sclero.
[ " si@@au Kaisor Found. @earch nsituio sttt (o e e
N uni of @praska . Found. Brigham(@ung Uni winers Hos for Childre...
= s @arone o Sianen@, stto @ Natonal Acader@pf Neuropsych.
o @ cion ticdQBesearch Founc
Oregon HEall@)A Science Uni American (@ecy Found.

@, @ s c@une s
Publing ammor@th Fund
sy gnd Jondi Biammachr—~___ by

e co@pes con o i @y s
e

st o Ref@ren onGa.
 Hoga Foun: Heatn

Cattoria DS

arens Hos) of Phiacel
uni = Breast Gancer@hoarch Found
berg T

Sy and Ja .

b
ational Corn@pr nury Pro

e Cross @ ion

alifornia “Nationl £ootofff).eague Char
o Arkansas Biof@noes Instiute ~ Gousins Cente
/ ® o @ ~
o5 A DénB Buster Fou... o5 Diviso
AT Do i Luc@)ackard Foind. AN
“The SO Found n Found ~_ N

Kinwan HE@) Research Fuag Henry M.Jnck @) Found. or ..

S Medm@semalm..

Na\wm\a\\ns{&br\ fal

—_Uniof Pitisbur cla': Pepper Ol

Koret Fe@y Fopert Packar@iar o ALS
and Ecucat

2 Research Ad@ment Found. /
U@ Jano Btstord@prson Found

Leukemiad Lygifioma Society:

"~ Science Fi Arizona -
d. Uni of Kebar@pan m@m
Jonn@. Byrd > _
- Norwogia @cor Sociely”

%mm of

Rosarch nsi@) of tho Norw:

/ -
Orogon W.mmm
o

ins@) Disoase Asst

2 i
RN —

cology.

D
Regional Healti@search Found

Community A@masy Feurs
Nomegan Un @cience and
o Hoathan.
Norwegien Par

pn Disease As.

iy sy Tecmozy
o Vest @F P10 grant
N al

orwegian Cou@) for

Norwegian Worg

ustraa, 2
8

2 cocrd

 the Interio.

Danish Counci

Independent.

Darian iorking @kironment s
Oarish Cente@)Evaluaion

\'% dish Chils@ Cancer Fund

Handianden Hiaffly Svenssor F.
v oard for Hea,

Z = = ¥ \ B arana Nicid@asvel Found.
st > - L@ - <t = §
ey Z 2 A s osndlf g st a < ngabrtand AQ)Lundberg re
e P 5 § ) Ans : ot
S Halston@prskningst
*’ / f s Hag ° Specilists
o o Ahokas Found SolsticFouna.
UL Vo van Gilbero) Fourd Foyal Physid@pric Socity
L i s Healih Coi@) Vastra Gotal.. Gothenburgf@ntal Socie
== Lars Hierta norial Foung. Stiftelsen Psy§ ka Forskn.
Stitielseq Otle @kvist Byggm. First of May An@) Flower Cam.

Afais and.

Svon-Joring@ond Foun
— . Tetvan Univer @Dt vedical .. @
Esor@con P — L e e
i — :
[ Fovish Natond

o Wi @ Eucaton

aduate Scho.

Fiish @
asink Bi@cical Grada
ton po@ Fecherche Paavo N Found
Program@prategico - Finnish Found @ Cerdovascu
e Fintands Sio M@ine Associat. Firnish Ol Society Finnish Naton@acuate Scho
i@ Fcerca su airo To@: Found Ama ang KA @elman Found
Foknalsan F@parch Found. Finnish Crid i@pniatrc Rese.
Ao and Le@ippo Found. ‘Tampere Tub@uiosis Found.

‘Samtinie Fol@san n Fiand

Hong Kong @ytechric Uni



26 Project Ecosystem: Mapping the global mental health research funding system

Figure 2-17
Network of co-acknowledged funders — neurodegenerative and
cognition disorders (coloured by modularity class)
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Figure 2-18

Network of co-acknowledged funders - depressive, anxiety and
personality disorders (coloured by modularity class)
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Figure 2-19
Network of co-acknowledged funders - substance use and addictive
disorders (coloured by modularity class)
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Figure 2-20
Network of co-acknowledged funders — neurodevelopmental
disorders (coloured by modularity class)
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Figure 2-21
Network of co-acknowledged funders - schizophrenia, bipolar and
other psychotic disorders (coloured by modularity class)
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Figure 2-22
Network of co-acknowledged funders — “Adolescent”, “Child”, “infant” and
“young adult” categories in MeSH (coloured by modularity class)
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Figure 2-23
Network of co-acknowledged funders — “Aged” and “middle aged”
categories in MeSH (coloured by modularity class)
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Chapter 3 \What does the future hold?

Key points

1. Most funders we spoke to expressed a desire
to widen existing collaborations and develop
new relationships and some discussed particular
research areas which they plan to prioritise.

2. Some funders talked about plans to increase their
evaluation activities beyond measuring immediate
outputs, while none expressed plans to decrease
evaluation.

3. Challenges were highlighted in relation to:

e Maintaining funding levels, in light of a decline
in industry support and pressure on public
spending.

e Working in a field which is complex and frag-
mented, both in terms of the stakeholder
groups involved and the research areas and
approaches employed.

e Translating research into practice and effec-
tively scaling up the resulting interventions.

3.1 Overview of deep dives

We carried out in-depth reviews of a sample of
funders to explore current practices and future
plans, in terms of amounts, types, mechanisms
and areas of funding (as described in Section 1.2).
Our aim in selecting this sample was to cover
the major funders globally, as well as in Canada
and the UK specifically, while at the same time
ensuring diversity in the organisations covered.
Our set of 32 profiles comprises organisations of
different sizes; from government, charitable and
industry sectors; focused on different types of
research (basic, applied, translational, health ser-
vices, etc.); of different ages; and with different
ways of working. In addition, all willing members
of the International Alliance of Mental Health
Research Funders were covered. The organisations

4. Opportunities identified included:

e Increasing collaboration, including working
with different stakeholder groups and across
sectors.

¢ Developing shared definitions and classifica-
tion systems to promote collaboration and
facilitate advocacy.

e (Capitalising on mental health being a priority
area for some governments.

e Developing a key role for non-governmental
funders in taking a long-term view on priori-
ties and filling gaps in funding.

e Using new technologies, such as new research
tools and data sharing platforms, to support
the researchers they fund and facilitate collab-
oration and shared working.

included are set out in Table 3-1 (asterisks indicate
members of the International Alliance of Mental
Health Research Funders, as of April 2015).

The deep dive profiles were built up from inter-
views, desk research and analysis of the bibliomet-
ric data. We looked at aspects of research fund-
ing including areas and mechanisms of funding,
collaborations, evaluation practices and strategy
development, in each case looking at both current
practices and future plans. The full set of funder
profiles has been published alongside this report,
while the interview protocol used is provided in
Appendix A.

Six cross-cutting themes emerged from our
analysis. The first of these (research areas and defi-
nitions) was a topic we planned to explore further
with funders from the outset, given the challenges
we faced in the first phase of this study in defin-
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Table 3-1

Funders included in deep dive profiles

10

11

14

15

16

17

18

20

21

22

23

24

25

26

27

28

29

30

31

32

Funder

AIHS *

Alz Association
BBRF *
Beyondblue

BHF

BMBF

CIHR *

CNPq Brazil

ERC

ESRC

Fondation FondaMental *
FRQS *

GBF *

Grand Challenges Canada *
Lundbeck Foundation *
MHRUK

Movember *

MQ *

MRC

NHMRC *

NIDA

NIHR *

NIMH *

NSF

OBI

OMHEF *

Pfizer

Stanley Medical Research Institute
VA

Wellcome Trust *
YAWCRC *

Zon MW

Location
Canada
us

us
Australia

UK

Germany
Canada
Brazil

EU

UK
France
Canada
Canada
Canada
Denmark
UK
Australia
UK

UK
Australia
us

UK

us

us
Canada
Canada
us

us

us

UK
Australia

Netherlands

Sector

Government

Charity/ Foundation/ Non-profit
Charity/ Foundation/ Non-profit
Charity/ Foundation/ Non-profit

Charity/ Foundation/ Non-profit

Government

Government

Government

Government

Government

Charity/ Foundation/ Non-profit
Government

Charity/ Foundation/ Non-profit
Government

Charity/ Foundation/ Non-profit
Charity/ Foundation/ Non-profit
Charity/ Foundation/ Non-profit
Charity/ Foundation/ Non-profit
Government

Government

Government

Government

Government

Government

Government

Government

Industry

Charity/ Foundation/ Non-profit
Government

Charity/ Foundation/ Non-profit
Charity/ Foundation/ Non-profit

Government

Research focus
Health general
MH condition
MH general
MH condition

Other non-MH
area

General
Health general
General
General
Non-health
MH general
Health general
MH condition
Health general
Health general
MH general
Health general
MH general
Health general
Health general
MH condition
Health general
MH general
General

MH general
MH general
Health general
MH condition
Health general
Health general
MH general

Health general



ing the mental health field. The other five themes

emerged from a cross-cutting analysis of the deep

dive reviews as the topics which seemed the most

pertinentin the field at this time. The six themes are:

i. Research areas and definitions
As noted above, there is no agreed definition
of mental health, although a number of diag-
nostic or research classification systems exist.
This theme looks at funders’ reasons for using
(or not using) a particular definition and com-
pares their portfolios of research by topic, as
found in our data set.

ii. Attitudes to collaboration
While conducting research is becoming
increasingly collaborative, less is known about
collaboration between funders. This theme
explores funders’ attitudes to different kinds of
collaboration in mental health and considers
some of the opportunities and challenges asso-
ciated with collaborative working in this area.

iii. Types of funding
Research funders support research through
a variety of funding vehicles (grants, fellow-
ships, etc.) and differ in the degree to which
they specify research topics and aims. This
theme discusses the types of funding provided
by funders in our sample and highlights a
number of examples of less common practices
in the field.

iv. Strategy development
The funders in our sample vary in how they
develop and implement their strategies. This
theme considers some of the ways in which
strategies differ, including their level of for-
mality, how broad or targeted they are and the
stakeholders involved in their development.

v. How funding decisions are made
Deciding which research applications to sup-
port is an important and often resource-inten-
sive task for funders. This theme looks at the
decision-making processes used by the funders
in our sample, including the kinds of criteria
used and the stakeholders involved.

vi. Evaluation practices
Most research funders carry out some evalu-
ation of the research they fund. This theme
summarises the range of approaches employed
by funders in our sample, in terms of their rea-
sons for evaluating, the indicators and meth-
ods they are using and their future plans in
this area.
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These themes have been written up as a set of six
short analyses, each discussing the range of prac-
tices observed across our set of 32 funders. They are
provided alongside this report to accompany the
deep dive profiles (available at www.randeurope.
org/mental-health-ecosystem).

In the sections that follow we focus on future
plans, challenges and opportunities, summarising
information collected for the funder deep dives
from interviews and document review.

3.2 Views on the future

An important part of the deep dive profiles was to
explore the future plans of our sample of funding
organisations. In doing so we hoped to be able to
highlight areas of complementarity and potential
collaboration, as well as compare the anticipated
challenges and opportunities of organisations of
different sizes and in different sectors and countries.
The interviews revealed that among many
funders, particularly government agencies, there
is uncertainty around the level, distribution and
research focus of future funding, often due to an
obligation to align with potentially-shifting gov-
ernment priorities or a dependency on uncertain
funding allocations. Nevertheless, some organisa-
tions did highlight areas of focus for future invest-
ment. Funders including MQ in the UK and
CIHR in Canada mentioned a greater empha-
sis on youth mental health, something which
is already a priority area for some of the other
funders in our sample (e.g. the Graham Boeckh
Foundation, Young and Well CRC). Given the
early age of onset of many mental health condi-
tions, this is consistent with an increasing focus
on the prevention of mental illness, as mentioned
by others including beyondblue. Another area of
growing interest is the use of technology in mental
health, both in terms of the potential benefits for
research of advances in big data and bioinformat-
ics and in relation to e-health and the development
of technology-based treatments. The importance
of new technologies is discussed further below.
Most funders we spoke to plan to expand cur-
rent collaborations with other funding organisa-
tions and develop new relationships. In some
instances, such arrangements were seen as a way
to extend an individual organisation’s reach (e.g.
OMHEF), while in others, and particularly in rela-
tion to collaborations with private sector organisa-


www.randeurope.org/mental-health-ecosystem
www.randeurope.org/mental-health-ecosystem

36 Project Ecosystem: Mapping the global mental health research funding system

tions, they were seen as a valuable way of diver-
sifying the research funding base and potentially
facilitating translation of findings to practical
application (e.g. AIHS, CNPq, NIDA). Chal-
lenges relating to both funding and research trans-
lation are discussed further below.

The final area in which a number of organisa-
tions discussed concrete plans was the expansion
of evaluation practices beyond measuring outputs.
This was mentioned by a range of government and
charitable funders in the United States, Canada,
Australia and Europe. An increasing emphasis
internationally on demonstrating impacts beyond
the generation of knowledge has created a press-
ing need for both researchers and funders to think
beyond traditional academic outputs, but measur-
ing downstream impacts, which often occur over
long timescales, across a broad portfolio of funded
work is not a straightforward task. The challenges
in linking impacts to specific funding are dis-

cussed further in Chapter 4.

Challenges are anticipated in relation to
funding, the diversity of the field and
research translation
Funding organisations globally are facing chal-
lenges in maintaining (sufficient) funding for
mental health research, with the largest mental
health-specific funder in the world, NIMH, com-
menting that it has lost more than 20 per cent of
its purchasing power in the past ten years. Sev-
eral organisations mentioned the importance of
protecting funding by engaging government and
demonstrating the potential benefits of mental
health research, while others mentioned the cru-
cial role that other sectors can play. In particu-
lar, many highlighted the need for greater private
sector funding to offset reduced government sup-
port, while also noting that, in contrast to this, the
trend has been for investment from the pharmaceu-
tical industry to decline in recent years (e.g. Insel
& Gogtay 2013). Limited resources also create the
challenge of how best to allocate funding, with
some organisations finding it challenging to make
decisions on which areas are most likely to produce
the greatest benefits and how to balance their port-
folios between, for example, research focused on
treatment versus prevention, or between pharma-
cological and psychosocial approaches to therapy.
The challenges of allocation and selection are
accentuated by the diversity of the mental health

field and the complexity of the issues that research
is trying to address. Often the precise mechanisms
underlying particular conditions are unknown,
meaning that the most promising research tar-
gets or approaches are unclear. As shown in our
analysis in Chapter 2 and in the deep dive pro-
files, research from many different areas can be
relevant to mental health and the funding organ-
isations supporting such work vary in their scale,
remit and approach. This fragmentation, along
with silos and barriers between different groups
of stakeholders, creates challenges in maintain-
ing an awareness of the current state of the field
as a whole, in identifying gaps and opportunities
and in raising the profile of mental health research
generally.

Finally, a number of organisations, particu-
larly in Canada and the UK, highlighted diffi-
culties in facilitating the practical application of
research findings in improving mental health ser-
vices. Some commented that insufficient funding
is available for research in this area, while it was
also mentioned that when successful interventions
are identified, it is not easy to scale them up in the
mental health care system.

Opportunities may exist in increased
collaboration, developing shared
definitions, capitalising on government
priorities, the key role of non-
governmental organisations and
advancing technology

Most funders contacted in compiling the deep dive
profiles expressed a desire (or willingness) to work
with other organisations and often this was seen as
a way of overcoming the fragmented nature of the
mental health field. Suggested forms of collabora-
tion or cooperation include sharing expertise on
grant selection processes and peer review, shar-
ing research data or findings and working more
closely with other stakeholder groups. A variety
of stakeholders were mentioned, including the
involvement of patient and family groups and the
creation of stronger links among researchers, but
also the potential benefits of working with organ-
isations in related sectors. The fact that mental
health issues both affect other sectors and are
influenced by developments in other sectors sug-
gests that building collaborations with actors in
areas such as education and the justice system may

be beneficial (e.g. WHO 2013).



It was suggested by some interviewees that col-
laboration would be aided by developing a clearer,
shared classification system and set of definitions.
Our deep dive reviews revealed that the majority of
funders do not use a working definition of mental
health. While some may not need a definition for
their own funding activities (for example, if they
focus on one particular mental health condition),
having a definition may facilitate discussions with
other organisations and support the sharing of
comparable data. Common definitions might also
be a useful tool for advocacy and assist in raising
the profile of the mental health field as a whole in a
coherent way. International initiatives, such as the
International Alliance for Mental Health Research
Funders, were considered as valuable tools for
sharing progress and ideas internationally, while
also potentially having a role in instigating efforts
to develop and refine common definitions.

Several interviewees commented that mental
health is gaining prominence and rising up the
policy agenda in their locations (for example,
this was mentioned specifically in Australia and
Quebec). In these instances, funders emphasised
the importance of capitalising on current gov-
ernment priorities to boost investment in mental
health research. Similarly, the nationwide BRAIN
initiative (Brain Research through Advancing
Innovative Neurotechnologies) in the United
States was mentioned as an indicator of the prom-
inence of neuroscience in government priorities
and an important opportunity for a range of fund-
ing organisations to collaborate and raise the pro-
file of mental health research.
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A particular opportunity was mentioned for
charities, foundations and non-profits in the face
of pressures on government budgets and a decline
in pharmaceutical industry investment in mental
health. Free from the constraints of government
policy and budget cycles, non-government organ-
isations may be able to ‘fill the gaps’ and take a
longer-term view of priorities and initiatives that
might take time to become established. One
funder also mentioned that opportunities may
arise from a growing level of philanthropic sup-
port specifically for research in mental health in
the United States, commenting that in the past
such funding tended to be targeted more towards
service delivery.

Finally, as previously mentioned, a number of
funders highlighted opportunities arising from
advances in technology. Such progress has the
potential to impact on a number of areas, includ-
ing new research tools and alternative treatment
options, but may also bring particular opportuni-
ties for sharing research data and findings and car-
rying out comparative analysis of large data sets.
Several funders mentioned that they now have
policies on making available on public platforms
the data generated by funded research. In terms
of shedding light on the global research funding
landscape, new tools have the potential to allow
powerful analytical approaches to mapping fund-
ing flows and linking funding with the subsequent
outputs and impacts of research. This is discussed

further in Chapter 4.






Chapter 4 \What next?

Key points

1. This study contributes to elucidating the mental
health research funding landscape and advancing
our understanding of bottom-up approaches to
mapping research systems.

2. Advances in technology and increasing availability
of data have allowed, and continue to allow, new
and/or more comprehensive approaches to map-
ping research funding to be developed.

This report provides the first global view of the
mental health research funding landscape of which
we are aware. In doing so, it should help organisa-
tions that fund mental health research, by high-
lighting opportunities for collaboration, as well as
exploring the diversity of practice in terms of set-
ting strategy, selecting research to fund and evalu-
ating its impacts. We also looked to the future by
investigating the future plans of a sample of key
funders.

However, this is only a snapshot of mental
health research — this chapter considers how to
build on this work and discusses the opportunities
provided by new technologies in data collection
and aggregation.

To understand the nature and dynamics of
a research field it is necessary to understand the
funding flows and the behaviour of the funders
within it and to link this to the outputs and
impacts from the research that is supported — over
the long term the societal benefits it brings, and as
a short term measure the knowledge produced and
disseminated through publications. In previous
studies we have explored the outputs and impacts
of mental health research (Lariviére et al. 2013;
Wooding et al. 2013). This report looks at the
‘other side of the coin’, mapping the funding flows

3. Significant technical, conceptual and cultural
challenges remain in improving the accuracy and
completeness of data, developing commonly
understood definitions in the mental health field
to facilitate comparisons and causally linking data
on funding flows to the longer term outcomes
and impacts produced by research.

and investigating funder behaviour. The challenge
that remains is to link this information together to
show the causal links and identify how particular
funding produces particular impacts.

Mapping funding flows

Mapping the flows of funding in a research system
is conceptually simple: it involves cataloguing all
the money that is spent on research and identify-
ing what it is used for. What complicates the task
is the diversity of research funders, the many dif-
ferent ways research is supported and, in the case
of mental health, the nebulous nature of the field.
As the availability of data has improved and tech-
nology has developed, different approaches have
become feasible — and we are currently on the cusp
of further change.

As described in Chapter 1, a number of previ-
ous studies aiming to map research funding have
done so by identifying the major research funders
in a particular field or locality and manually col-
lating information about their funding portfo-
lios (e.g. CIHR 2014, MQ 2015). This approach
has the major advantage of allowing monetary
values to be linked to funding awards, topics,
institutions and so on. Many funders also cat-
egorise their awards according to defined classi-
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fication schemes, allowing a detailed analysis of
the types and areas of research supported. How-
ever, such an approach may not always facilitate
a straightforward comparison or aggregation
across organisations, due to differences in the clas-
sification approaches used. For example, in the
mental health field, research might be categorised
by condition, therapeutic area, methodological
approach, or another research dimension. A top-
down approach to defining the research field can
also overlook smaller funders and larger funders
who may not consider mental health within their
primary remit, but nevertheless might support
substantial work in mental health (e.g. the British
Heart Foundation), in particular interdisciplinary
or cross-condition research.

Bottom-up approaches to mapping

An alternative approach, and the one taken in
this study, is to build a map of funding from the
bottom up, aiming to find funding relevant to
mental health, irrespective of the field or remit of
the organisation supporting it. This has become
easier in recent years with the systematic record-
ing of funding acknowledgement information
in Web of Science. Publications also have the
additional advantage of linking information on
funding to a range of other data points, includ-
ing authors, location, topics and citations, and
defining the mental health field based on topics
of publications ensures that a consistent defini-
tion is used across all research funders. We high-
lighted a number of potential limitations of this
approach in Chapter 1, particularly around the
inconsistent naming of organisations and, due to
the relatively recent introduction of the indicator,
the absence of acknowledgement information in a
significant number of papers. A further question
remains around the extent to which the volume
of acknowledgements can be considered a proxy
for the amount of money provided: can acknowl-
edgements represent a ‘common currency’? It is,
for example, unclear how relative levels of fund-
ing compare between a paper with a single funder
acknowledged and a paper with a number of dif-
ferent organisations named. Similarly, the number
of publications per grant or ‘cost’ per publication
may well differ between disciplines or for different
types of funding vehicle. Bibliometric data alone is
not yet sufficient to provide answers to these ques-
tions. While we attempted to address these ques-

tions by comparing data for key funders with data
provided by UberResearch (see below for details
on UberResearch’s approach), the comparisons
were hindered by differences between the defini-
tions of mental health used in our data set and
available in the UberResearch database.

Collation-based approaches to mapping
In recent years, the increased use of standardised
electronic systems by funders, the increased power
of computers and a greater willingness to share
data has seen the development of a new approach
to mapping research funding, whereby award
data from multiple funders is combined. Layers
of meta-data are then added to the database, for
example research classification systems based on
textual analysis of titles, abstracts and keywords,
to provide consistent analysis for all funders across
the combined data set (UberResearch’s Dimen-
sions tool is an example of such an approach).
By collating data at a macro level, independent of
any one funder’s constructs, such approaches have
the potential to provide comprehensive informa-
tion across a field on both the structure of fund-
ing flows and the amounts of funding involved,
but will require the cooperation of funders in pro-
viding their data to achieve this. In the future, by
incorporating acknowledgement data and hence
combining top-down (funder-driven) and bot-
tom-up (publication-driven) approaches, it may
also become possible to elucidate more clearly the
links between the inputs to and outputs from a
research system.

Significant technical, conceptual and
cultural challenges remain

While advances in technology and data availability
have provided opportunities for new approaches
and tools in mapping research funding, there
are still a number of challenges in constructing a
comprehensive and reliable picture of the funding
landscape.

First, while some forms of funding, such as
project grants and fellowships, are relatively easy
to recognise, other sources of research support are
more challenging to identify and quantify. In our
data set, the funding acknowledgements referring

11 www.uberresearch.com/dimensions-for-funders/ (as of 17

October 2015)
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to academic institutions may in part have reflected
block funding provided to universities, but this is
not something universally recognised in publica-
tions and our survey of researchers revealed that
few acknowledge support such as estate costs or
the provision of equipment. Although this may
pose difficulties in assessing the overall scale of
funding and the relative contributions of different
actors, it does not substantially detract from the
utility of such mapping exercises in showing where
funders complement and overlap one another, or
where opportunities exist for greater cooperation.

A more pressing issue may be the common dif-
ficulty found across all approaches in establish-
ing where to draw the boundaries around mental
health research and how to define areas within
it. This clearly presents challenges for an exercise
such as this one, which relies on identifying a valid
data set on which to base the mapping.

Beyond this technical challenge, though, our
observation that there is no agreed definition of
mental health among research funders underlines
that this challenge also exists at a more concep-
tual level and is reflected in the way that different
people and organisations define their objectives,
develop their strategies and talk about mental
health research. Not every funder needs to use the
same set of definitions in their daily operations.
Indeed, it is important to acknowledge that no
single system is likely to suit all funders and that
there are no formal boundaries between fields in
an increasingly interdisciplinary research world.
However, a common perception of the landscape
and robust definitions which can be shared with
others would allow funders to compare their own
portfolios with those of others, helping them
better understand the context in which they are
working and the opportunities that exist within it.

Finally, looking beyond the inputs and imme-
diate outputs of the research process, there is
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increasing emphasis internationally on under-
standing and measuring the downstream impacts
of research. While publications can relatively easily
be formally attributed to particular grants and
hence funders, it is far more difficult to accurately
attribute societal impacts in a systematic and com-
prehensive way. Doing so requires identifying both
the impact itself and the pathway by which it was
achieved — which may cover a significant period
of time, given the length of time it can take for
impacts to be produced (e.g. Hanney et al. 2015).
Tools such as Researchfish,'> which allows research-
ers to record a range of different kinds of impacts
(in addition to academic outputs) in relation to
individual pieces of funding, have the potential, if
widely adopted, to catalogue comprehensive and
consistent data. However, their utility is depen-
dent on researchers reporting the impacts that have
occurred and funders providing suitable training
and support. Challenges remain around determin-
ing the relative contributions of individual pieces
of funding to the achievement of an impact, par-
ticularly those arising over longer periods of time.

Concluding thought

In this study we set out with ambitious aims to
comprehensively map the global mental health
rescarch  funding ecosystem. Although we
acknowledge that the approach taken is imper-
fect and that results should be interpreted with
its limitations in mind, we believe that it makes
an important contribution to both elucidating
the mental health research funding landscape
and advancing our understanding of bottom-up
approaches to mapping research systems. Driven
by a need to better understand the returns gener-
ated by specific research funding and advances in
the technology, tools and data available to explore
the research ecosystem, we hope that this is a step
towards further progress in the coming few years.

12 Gww.researchfish.com (as of 17 October 2015)
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Annex 1 — Canada

Our data set includes 10,894 papers with a cor-
responding author located in Canada. This is 5.7
per cent of the global mental health output in the
period 2009-2014.

Ninety of our core group of 1,908 funders are
Canadian organisations, the breakdown of which
by sector is shown in Figure Al-1 below. Canadian
funders are acknowledged on 6,077 papers during
our time period. As we observe in the data set as a
whole and on a similar scale to the global picture,
government funders appear to typically fund more

Figure A1-1

mental health research than charities, foundations
and non-profits — an average of 270 acknowledge-
ments per government funder, compared with 68
per charity, foundation or non-profit.

The ARC of Canadian-funded papers is slightly
higher than in the overall data set, a result which
is observed across each of the funding sectors (see
Figure A1-2 below).

The most frequently acknowledged Canadian
funders are shown in Table Al-1 below.

Breakdown of number of Canadian funders and funding acknowledgements by funder sector

Number of funders

Number of funding acknowledgements
65 (1%)

u Academia = Academia

u Charity/Foundation m Charity/Foundation
= Government © Government

® Industry H Industry

13 Note that one funder acknowledged was a publisher, accounting
for 11 acknowledgements
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Figure A1-2
Average relative citations by funder sector - Canada
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2.00 192191
1.50 -+
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Academia Charity/Foundation Government Industry
Table A1-1

Top 30 funders in Canada

1 5 Canadian Institutes of Health 4701 Government 77.4% 4.2%
Research (CIHR)

2 42 Fonds de recherche en santé du 838 Government 13.8% 0.7%
Québec (FRQS)

3 47 Natural Sciences and Engineering 784 Government 12.9% 0.7%
Research Council of Canada (NSERC)

4 75 Canada Research Chair 446 Government 7.3% 0.4%

5 83 Michael Smith Foundation for 391 Charity/ 6.4% 0.3%
Health Research (MSFHR) Foundation

6 93 Ontario Mental Health Foundation 342 Charity/ 5.6% 0.3%
(OMHF) Foundation

7 104 Social Sciences and Humanities 296 Government 4.9% 0.3%

Research Council (SSHRC)

8 115 Ontario Ministry of Health and 258 Government 4.2% 0.2%
Long-Term Care (MOHLTC)
9 121 Alzheimer Society of Canada (ASC) 247 Charity/ 4.1% 0.2%
Foundation
10 125 Alberta Innovates Health Solutions 242 Government 4.0% 0.2%

(AIHS)
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Rank World Funder No. of Sector Proportion Proportion
rank papers of Canadian of global
papers papers

1 136 Canada Foundation for Innovation 228 Charity/ 3.8% 0.2%
(CFI) Foundation

12 152 Heart and Stroke Foundation, 202 Charity/ 3.3% 0.2%
Canada Foundation

13 253 Canadian Psychiatric Association 119 Charity/ 2.0% 0.1%
Foundation Foundation

14 254 Manitoba Health Research Council 119 Government 2.0% 0.1%

15 262 University of British Columbia (UBC) 114 Academia 1.9% 0.1%

16 274 University of Toronto 110 Academia 1.8% 0.1%

17 289 Genome Canada 106 Charity/ 1.7% 0.1%

Foundation

18 296 Centre for Addiction and Mental 104 Academia 1.7% 0.1%
Health (CAMH)

19 365 Pacific Alzheimer Research 79 Charity/ 1.3% 0.1%
Foundation Centre Foundation

20 383 Hospital for Sick Children 75 Charity/ 1.2% 0.1%
Foundation, Canada Foundation

21 400 Health Canada 70 Government 1.2% 0.1%

22 419 University of Montreal 66 Academia 1.1% 0.1%

23 451 University of Calgary 62 Academia 1.0% 0.1%

24 463 Muscular Dystrophy Association 59 Charity/ 1.0% 0.1%
Canada Foundation

25 483 Government of Canada 56 Government 0.9% 0.0%

26 492 Ontario Ministry of Research and 55 Government 0.9% 0.0%
Innovation

27 493 Canadian Tobacco Control Research 55 Charity/ 0.9% 0.0%
Initiative (CTCRI) Foundation

28 514 Nova Scotia Health Research 52 Charity/ 0.9% 0.0%
Foundation Foundation

29 521 Ontario Graduate Scholarship 51 Government 0.8% 0.0%

30 526 Canadian Cancer Society Research 51 Charity/ 0.8% 0.0%
Institute Foundation

As for the global research landscape, we also devel-  dian address (Figure A1-4). As one would expect,
oped network maps for Canada showing, firstly, ~ CIHR dominates both networks, with the provin-
all Canadian funders based on their co-acknowl-  cial research funders and other research councils
edgement on papers (Figure Al-3) and secondly,  also clearly visible. In Figure A1-4 we can see the
the funders acknowledged on papers with a Cana-  relatively large involvement of US funders.
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Figure A1-3
Network of co-acknowledgement of all Canadian funders'
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Figure A1-4
Network of co-acknowledged funders on Canadian papers in the entire mental health data set"
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Finally, we carried out an analysis of the flows
of research funding into and out of Canada. In
this we use each paper’s funding acknowledge-
ments and corresponding author address as proxies
for the source and destination of research funds.
In these terms, Canada is a net ‘importer’ making
3,592 funding acknowledgements to overseas

Figure A1-5

funders on papers in our data set. The majority
of these acknowledgements relate to US funding
organisations. This compares with 1,910 acknowl-
edgements of Canadian funding on papers with a
non-Canadian corresponding address. Again, the
largest portion of these acknowledgements corre-

spond to papers with a US address.

Flows of research funding: (i) Canadian funders supporting papers with corresponding
authors outside Canada and (ii) papers with Canadian corresponding authors

acknowledging non-Canadian funding'®

Number of acknowledgements of Canadian
funders on non-Canadian papers

EXPORT

Number of funding acknowledgements on
Canadian papers

16 Numbers represent individual acknowledgements, of which
there may be more than one on a paper. Countries with ten or more
acknowledgements are presented in the figure.




Annex 2 — The UK

Our data set includes 18,138 papers with a cor-
responding author located in the UK. This is 7.9
per cent of the global mental health output in the
period 2009-2014.

In our core group of 1,908 funders, 136 are
UK organisations, the breakdown of which by
sector is shown in Figure A2-1 below. UK funders
are acknowledged on 10,257 papers in the data
set. As we observe in the data set as a whole, gov-
ernment funders appear to typically fund more
mental health research than charities, foundations

Figure A2-1

and non-profits — an average of 341 acknowledge-
ments per government funder, compared with 86
per charity, foundation or non-profit. These aver-
ages are substantially higher than the correspond-
ing averages across the whole (global) data set.

The ARC of UK-funded papers is substan-
tially higher than we see in the data set as a whole,
although this difference is less pronounced for
industry-funded research (see Figure A2-2 below).

The most frequently acknowledged UK funders
are shown in Table A2-1 below.

Breakdown of number of UK funders and funding acknowledgement by funder sector"

Number of funders

Number of funding acknowledgements

1534 (8%)

= Academia

= Academia
1 Charity/Foundation 1 Charity/Foundation
" Government = Government
u |ndustry

m Industry

17 Note that four funders acknowledged were publishers, accounting
for 122 acknowledgements
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Figure A2-2
Average relative citations by funder sector - UK

2.26

Academia

Table A2-1

Charity/Foundation

Top 30 funders in the UK

10

"

10

13

15

31

49

51

56

60

62

65

92

UK Medical Research Council (MRC UK)

National Institute for Health Research
(NIHR)

Wellcome Trust

NHS England

Economic and Social Research Council
(ESRC), UK

UK Department of Health
GlaxoSmithKline

Kings College London (KCL)
AstraZeneca

Alzheimers Research UK

Biotechnology and Biological Sciences
Research Council (BBSRC)

Government

3503

3062

2434

1126

751

700

653

594

569

528

347

Industry
Government 34.2%
Government 29.9%
Charity/ 23.7%
Foundation
Government 11.0%
Government 7.3%
Government 6.8%
Industry 6.4%
Academia 5.8%
Industry 5.5%
Charity/ 5.1%
Foundation
Government 3.4%

B UK

m Dataset

3.1%

2.7%

2.2%

1.0%

0.7%

0.6%

0.6%

0.5%

0.5%

0.5%

0.3%



Rank World Funder
rank

12 106 British Heart Foundation UK

13 123 Cancer Research UK

14 128 Scottish Government, Health Department

15 130 Engineering and Physical Sciences
Research Council (EPSRC) (UK)

16 139 Alzheimer Society, UK

17 157 Shire Development, Inc

18 203 Royal Society

19 259 Health Foundation

20 264 Parkinsons Disease Society UK

21 281 British Academy

22 290 Multiple Sclerosis Society, UK

23 294 BUPA Foundation UK

24 309 University of Bristol

25 315 Guys and St Thomas Charitable
Foundation

26 343 Sackler Foundation

27 346 Department for International
Development (DFID), UK

28 351 Psychiatry Research Trust, UK

29 363 University of Edinburgh

30 366 Stroke Association (UK)

As for the global research landscape, we also devel-
oped network maps for the UK showing, firstly, all
UK funders based on their co-acknowledgement
on papers (Figure A2-3) and secondly, the funders
acknowledged on papers with a UK address
(Figure A2-4). The MRC, Wellcome Trust and
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No. of Sector Proportion Proportion
papers of UK of global
papers papers

290 Charity/ 2.8% 0.3%
Foundation

244 Charity/ 2.4% 0.2%
Foundation

237 Government 2.3% 0.2%

237 Government 2.3% 0.2%

227 Charity/ 2.2% 0.2%
Foundation

194 Industry 1.9% 0.2%

150 Charity/ 1.5% 0.1%
Foundation

117 Charity/ 1.1% 0.1%
Foundation

113 Charity/ 1.1% 0.1%
Foundation

109 Academia 1.1% 0.1%

105 Charity/ 1.0% 0.1%
Foundation

104 Charity/ 1.0% 0.1%
Foundation

100 Academia 1.0% 0.1%

98 Charity/ 1.0% 0.1%
Foundation

87 Charity/ 0.8% 0.1%
Foundation

86 Government 0.8% 0.1%

84 Academia 0.8% 0.1%

80 Academia 0.8% 0.1%

79 Charity/ 0.8% 0.1%
Foundation

NIHR are prominent in both networks, but the
network of UK funders also shows the diversity
of smaller charities, foundations and non-profits
engaged in mental health research. In Figure A2-4
US funders (in red) and other European funding
organisations are clearly visible.
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Figure A2-3
Network of co-acknowledgement of all UK funders™
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Figure A2-4
Network of co-acknowledged funders on UK papers in the entire mental health data set™
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Finally, we carried out an analysis of the flows of
research funding into and out of the UK. In this
we used each paper’s funding acknowledgements
and corresponding author address as proxies for
the source and destination of research funds.
In these terms, the UK is a slight net ‘importer’
making 5,542 funding acknowledgements to over-
seas funders on papers in our data set. The largest

Figure A2-5
Flows of research funding: (i) UK funders supporting papers with corresponding authors outside
the UK and (ii) papers with UK corresponding authors acknowledging non-UK funding?®

EXPORT

Number of acknowledgements of
UK funders on non-UK papers

20 Numbers represent individual acknowledgements, of which
there may be more than one on a paper. Countries with ten or more
acknowledgements are presented in the figure

portion of these acknowledgements relate to US
funding organisations, although there is also a
substantial volume of papers acknowledging EU
support. This compares with 5,023 acknowledge-
ments of UK funding on papers with a non-UK
corresponding address. Again, the largest portion
of these acknowledgements corresponds to papers

with a US address.

_-Number of funding acknowledgements on
UK papers

IMPORT



Annex 3 — Funder acronyms

Acronym Funder name Acronym Funder name
863 China National 863 project of China DFG German Research
Foundation/Deutsche
973 China National 973 Program of China Fotlschur:gsgemueinschaft
ADNI Alzheimer’s Disease (Germany)
Neuroimaging Initiative DHHS US Department of Health and
AFSP American Foundation for Suicide Human Services
Prevention DST, India Department of Science and
AHA American Heart Association Technology, New Delhi, India
AIHS Alberta Innovates — Health EPSRC Ezg;gffglgguannc?l ?Sst)'cal Sciences
Solutions
Alz Assoc. Alzheimer’s Association ERC European Research Council
ANR Agence Nationale de la Recherche ERDF Elelr']capean Regional Development
(France)
AR UK Alzheimer’s Research UK ESRC UK Economic and Social Research
Council, UK
ARC Australian Research Council EU European Commission
ASC Alzheimer Society of Canada FAPERGS Fundacdo de Amparo a Pesquisa
Australian Govt. Australian Government, do Estado do Rio Grande do Sul
Department of Health and (Brazil)
Ageing FAPESP Fundag¢do de Amparo a Pesquisa
BBRF Brain and Behavior Research do Estado de Sao Paulo (Brazil)
Foundation (NARSAD) FAS Sweden Swedish Council for Working Life
BBSRC Biotechnology and Biological and Social Research
Sciences Research Council (UK) FCT Portugal Portuguese Fundacao para a
BELSPO Belgian Science Policy Office Ciencia e a Tecnologia
BHF UK British Heart Foundation UK FIRCA E}'?g?\lr;i/ig:wt:Ir&zilict)gf;scgfnlgzra?tfh
BMBF Federal Ministry of Education and (Us)
Research (Germany) FIS National Institute of Health Carlos
BMS Bristol-Myers-Squibb 11l (Spain)
CAPES Coordenacao de FRM Fondation pour la Recherche
Aperfeicoamento de Pessoal de Médicale (France)
Nivel Superior (Brazil) FRQS Fonds de recherche du Québec -
CFI Canada Foundation for Santé
Innovation FWO-V Fund for Scientific Research
CHDI Cure Huntington'’s Disease Flanders
Initiative Foundation, Inc. GSK GlaxoSmithKline
CIHR Canadian Institutes of Health HRB of Ireland Health Research Board of Ireland
Research (CIHR)
CNPq Brazil CNPq Brazil HRC New Z_ealand Health Research
Council
CNRS Ce:‘ntrgfpatlonal de la recherche INSERM Institut national de la santé et de
scientifique (France) la recherche médicale (France)
CONACYT Consejo l\]acnona] en Cienciay ISF Israeli Science Foundation
Tecnologia (Mexico)
Janssen Janssen

CRC

Canada Research Chair
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Acronym Funder name Acronym Funder name
JSPS Japan Society for the Promotion NIH US National Institutes of Health
of Science - -
- NIHR National Institute for Health
KCL King’s College London Research (UK)
Lilly Eli Lilly and Company NIMH National Institute of Mental
MEC, Spain Ministerio de Educacion y Ciencia Health (US)
(Spain) NINDS National Institute of Neurological
MEST Korea Ministry of Education, Science Disorders and Stroke (US)
and Technology of the Republic NINR National Institute of Nursing
of Korea Research (US)
MEXT Ministry of Education, Culture, NOW Netherlands Organization of
Sports, Science and Technology Scientific Research
in Japan NRC Norwegian Research Council
MHLW Japan Ministry of Health and Welfare, - -
P Japan y NRF Korea National Research Foundation of
Korea
MHW Korea Ministry of Health and Welfare
ian(l)re); NSC Taiwan _II\_laai:clzlc;r:‘al Science Council in
MICINN Spanish Ministry of Science and
Ir’:nO\I/atior: ISty : NSERC Natural Sciences and Engineering
Research Council of Canada
MIUR Italian Ministry of Education - -
University and Research NSFC y:&':;::io'\l:to'#rgll’]?:;ence
MOHLTC Ontario Ministry of Health and -
Long-Term Care OMHF g(;\l}ra:g;)t:\gsntal Health
MRC UK UK Medical Research Council -
PAHO Pan American Health
MSFHR Michael Smith Foundation for Organization
Health Research (Canada) PHRC French Ministry of Health
NCATS National Center for Advancing
Translational Science (US) RWIF Robert Wood Johnson
NCCAM ot I : Foundation
ational Center for
Conllplementary and Alternative SAMHSA Substance Abuse and Mental
Medicine (US) Health Services Administration
NCI National Cancer Institute (US) Scottish Govt. Ec;;;i:tf:nGe?]\éernment, Health
NCRR National Center for Research SFARI Simons Foundation Autism
Resources (US) Research Initiative
NHLBI National Heart, Lung, and Blood - -
Institute (US) SFI Science Foundation Ireland
NHMRC National Health and Medical SMRI Stanley Medical Research Institute
Research Council of Australia SNSF Swiss National Science Foundation
NHS England NHS England SRC Swedish Research Council
NIA National Institute on Aging (US) SSHRC Social Sciences and Humanities
NIAAA National Institute on Alcohol Research Council (Canada)
Abuse and Alcoholism (US) US CDC US Centers for Disease Control
NIAID National Institute of Allergy and and Prevention
Infectious Diseases (US) US DOD US Department of Defense
NIBIB National Institute of Biomedical US NSF US National Science Foundation
Imaging and Bioengineering (US)
NICHD Eunice Kennedy Shriver National US PHS US Public Health Service
Institute of Child Health and USAMRMC US Army Medical Research &
Human Development (US) Materiel Command
NIDA National Institute on Drug Abuse VA Department of Veterans Affairs
(Us) (US)
NIDCD National Institute on Deafness VU Amsterdam, | Vrije Universiteit Amsterdam,
and Other Communication Netherlands Netherlands
Disorders (US)
- - - VWS Dutch Ministry of Health, Welfare
NIDDK National Institute of Diabetes and and Sports
Digestive and Kidney Diseases —
(US) WHO World Health Organization
NIEHS National Institute of WT Wellcome Trust
Environmental Health Sciences
(Us)
NIGMS National Institute of General

Medical Sciences (US)
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