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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 comprises additional methodological detail to accompany the study’s main report. All of the 
documents associated with the study are available at www.randeurope.org/mental-health-ecosystem. 
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Appendix A – Detailed methods 

Defining the mental health field bibliometrically 

The paper set which forms the basis for the analysis in this study was drawn from a bibliometric database 
built by the Observatoire des sciences et des technologies (OST)1 and based on the Thomson Reuters Web of 
Science (WoS). The WoS comprises three databases – the Science Citation Index Expanded, the Social 
Science Citation Index and the Arts & Humanities Citation Index – covering more than 12,000 journals 
in all disciplines. 

Mental health papers were retrieved using the same parameters used in a previous study of the global 
mental health research output (see Larivière et al, 2013, for details). In brief, the data set included: all 
papers published in journals classified in the ‘psychiatry’ discipline; 2 all papers assigned a mental health 
Medical Subject Heading (MeSH); and all papers published in journals in which 75 per cent of papers 
had a mental health MeSH term. Funding acknowledgements have been systematically recorded in WoS 
since partway through 2008, so we retrieved papers from 2009 onwards (as the first year for which 
complete data was available). Since our previous work using this paper set, an additional three years of 
publications have become available, meaning that in this study we were able to consider all papers 
published in the period 2009-2014 (although data for 2014 remains incomplete). 

The data set includes 229,980 papers, of which 49.5 per cent contain funding acknowledgements. Figure 
A-1 below shows how this has varied across the years covered. As one would expect for a newly introduced 
data field, the percentage of papers including an acknowledgement in the database has increased year on 
year. Note that data for 2014 are incomplete, due to that year’s publications being only partially indexed 
at the time the papers were retrieved (March 2015). 

1 www.ost.uqam.ca (as of 17 October 2015) 
2 According to either the WoS journal subject category assigned by Thomson Reuters or the field classification assigned by the 
Patent Board (formerly CHI Research) and used by the US National Science Foundation. 

http://www.ost.uqam.ca
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Figure A-1. Number of articles with and without funding acknowledgements, by year  

The average number of acknowledgements per paper has increased over time (see Figure A-2). 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. 

Figure A-2. Mean number of authors, acknowledgements and acknowledgements per author, 
by year 
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Cleaning and categorising of funders 

Taking the subset of papers with funding acknowledgements, 102,324 unique funders were identified 
across 364,324 unique funding acknowledgements. Given the expected inconsistencies in the funder 
names acknowledged (for example, differing use of acronyms or inconsistencies in spelling), the data 
required substantial cleaning, which reduced the number of unique funder names to 56,887.3 A further 
manual cleaning process was carried out for the most commonly occurring funder names. Variants of each 
organisation’s name were searched for in the data (for example, ‘Medical Research Council’, ‘MRC’, ‘UK 
MRC’, etc.) and a comprehensive ‘cleaning map’ was constructed to link each variant to one primary 
form of the organisation’s name. This process was carried out for all funder names acknowledged on ten 
or more papers in the data set, resulting in a core list of 2,179 funders. When a funder is acknowledged 
on a very small number of papers, the number of data points added is small in comparison to the 
resources needed for data cleaning and checking, and so time and resource constraints meant that names 
with fewer than ten acknowledgements were not manually cleaned. As described in Section 1.2, manual 
examination of a sample of papers revealed that acknowledgements naming more than two industry 
funders tended to be declarations of potential conflicts of interest. Once acknowledgements on such 
papers were removed, we were left with a final list of 1,908 funders, accounting for 72 per cent of the 
total funding acknowledgements. This disambiguated list was used for the subsequent analyses.  

For each of the 1,908 funders we obtained the following data points: 

• Country4

• Funder sector (government, charity/foundation/non-profit, industry and academia)

• Citation impact (average citation per paper that acknowledges the funder, where citation is
normalised by field and year of publication)

• Research level (an indication of how basic or applied research is on a four-point scale, based
on the journal in which it is published).5

These data points allowed for the analysis of the flows of mental health research funding between 
countries (using acknowledgements as a proxy and comparing country of funder to the country of the 
institution of the corresponding author), as well as the citation impact and research level of funders and 
funder types in the data set. 

3 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. 
4 In instances where funders were international (such as pharmaceutical companies) the location of the funder’s headquarters was 
given as the country. An exception was EU institution funding, which was not assigned to any one country.   
5 As 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 



RAND Europe 

4

Bibliometric methods and indicators 

Average of relative citations (ARC) 

This indicator is based on the number of citations received by papers from their publication time until 
2014, normalised by the age of the paper and the field in which it was published (since citation practice 
varies substantially by field). The number of citations received by each paper was then normalised by the 
average number of citations received by all papers of the same year of publication and the same subfield—
as defined by the Essential Science Indicators journals classification6—therefore taking into account the 
fact that citations practices are different for each subfield. When the ARC is greater than 1.00, it means 
that a paper or a group of papers scores better than the world average of its specialty and domain. When it 
is below 1.00, those publications are not cited as often as the world average. This indicator reveals if the 
papers have (or do not have) a high citation impact.  

= ∑
Where: 

 = Number of citations received by the paper (p) of the speciality (s) published in a given year 
(y); 

 = Average number of citations by papers of the speciality (s) published in the same year (y); 

  = Total number of papers (of a given country or institution). 

Network maps 

Network diagrams, created using GEPHI7 software, were developed to highlight the partnerships between 
funders, linked through funding acknowledgements on each paper.  

The networks we analyse are two-mode networks, given the fact that we are examining the links between 
funders through papers. Given the complexities associated with analysing two-mode networks we have 
used Newman’s (2001) weighting to transform this into a one-mode network. In working with scientific 
collaboration networks, Newman argued that the social bonds among scientists collaborating with few 
others on a paper were stronger than the bonds among scientists collaborating with many on a paper. He 
proposed to discount for the size of the collaboration by defining the weights among the nodes using the 
following formula: = 1− 1 

Where: 

6 This classification was preferred to the WoS’s categories because the latter assigns more than one class to a specific journal or 
article.  
7 http://gephi.github.io/ (as of 17 October 2015) 

http://gephi.github.io/
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 = Number of authors on paper .  

Node size relates to the “degree of centrality” of each funder, which is defined as the number of 
immediate contacts (or in this case, the number of co-acknowledgements) a funder has in a network. 

Modularity classes 

Modularity is a measure of structure in networks. Networks with high modularity consist of clusters of 
nodes with dense connections, which are only sparsely connected to each other. In the context of this 
study, this means that funders cluster in groups where they are frequently co-acknowledged with other 
funders in the same group and less frequently with those outside the group. Measures of modularity can 
be used in optimisation algorithms to detect community structure and therefore identify clusters within 
networks. GEPHI contains an implementation of a modularity algorithm, developed by Blondel et al. 
(2008), to be both accurate and fast enough to be able to run it on large networks. We have used this to 
detect clusters of MESH terms which are commonly found together on our papers. 

MeSH terms 
Medical Subject Headings (MeSH) form a controlled vocabulary thesaurus, which is used to index 
journal articles and books in the life sciences. MeSH consists of a hierarchy of descriptors, including 
geographical locations, population groups and diseases. In our data set 80.4 per cent of papers have 
MeSH terms. The average number of MeSH headings is 19, with 92 per cent of papers with MeSH 
terms having between 10 and 30.  

Authors of papers and institutional affiliations 
The institutional affiliation of the corresponding author can be used to identify the country where the 
corresponding author works. The corresponding author is likely to have been leading the research and  
to have obtained the grant. We therefore take the corresponding author’s country as the primary 
location for the funding award. 

Researcher surveys 

The researcher surveys had two aims: to validate the list of funders obtained from the bibliometric analysis 
of funding acknowledgements and to explore qualitatively how researchers go about acknowledging the 
various forms of support they receive. As these two aims were quite independent, we conducted two 
separate exercises to allow the tailoring of the method for each and to avoid overburdening survey 
respondents. 

Selection of researcher samples 

For both surveys, we used an initial cut of the bibliometric data set (which was subsequently refined in the 
data cleaning process) to identify a sample of researchers. This also provided us with the email addresses of 
the corresponding author. The bibliometric data showed that the majority of authors in the set of papers 
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selected for the study had only published one paper in the field of mental health research (see Table A-1). 
The surveys were only sent to researchers who appear on at least two publications as it was expected that 
one-time authors would provide less relevant insights compared to authors with a larger number of 
papers.  

Table A-1. Researcher names from the bibliometric data 

Item Number

Total number of researcher names 283,952 

Researchers with only 1 publication 167,284 

Researchers with 2 or more publications 116,668 

Email addresses with affiliations extracted 67,876 

Survey to validate mental health funders list 

This survey aimed to validate the list of funders obtained from the bibliometric analysis in two ways: by 
verifying that researchers had actually received funding from at least some of the funders acknowledged on 
their papers (but not necessarily all, given that some funders may have supported only their co-authors) 
and by asking for information on any additional funders missed. 

Researchers were selected randomly from the bibliometric data set and were included if they 
acknowledged between 1 and 30 unique funders across all their papers.  

To minimise the burden on respondents, researchers were sent an email containing a table prepopulated 
with the names of all funders mentioned in the funding acknowledgement fields of their papers. They 
were asked (i) to indicate which funders they had indeed received funding from and (ii) to list any funders 
missed. The emails were sent in two rounds of 200 names. Response rates are given in Table A-2. 

All respondents confirmed they had received funding from some of the organisations listed (others were 
likely to have related to funding obtained by co-authors). None of the survey participants reported 
receiving funding from organisations which were not already included in our data. 

Table A-2. Funder list validation survey response rates 

Sample Bounced Completed (response rate) 

Round 1 200 19 32 (18%)

Round 2 200 33 23 (14%)

Total 400 52 55 (16%)
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Survey on funding acknowledgement behaviour 

This survey aimed to establish whether funding acknowledgements given by authors on their papers are 
an accurate reflection of the support they actually receive for their work. To gather data on 
acknowledgment behaviour we developed a short online survey (see Figure A-3) using the online tool 
Select Survey. The survey was sent in three rounds of 200 names, each consisting of 60 researchers in the 
UK, 60 in Canada and 80 at universities outside the UK or Canada. Response rates are listed in Table A-
3. 

Table A-3. Acknowledgement behaviour survey response rates 

Sample Bounced Completed (response rate) 

Round 1 200 34 12 (7%)

Round 2 200 26 18 (10%)

Round 3 200 25 13 (7%)

Total 600 85 43 (8%)

While response rates for both surveys appear fairly low, they are comparable to similar surveys conducted 
on randomly selected samples of researchers. 

Figure A-3. Researcher survey on acknowledgement behaviour 

Perception of funding 
How do you think about the different sources of 
funding you receive? 

Answer 1: As contributing to a pool which funds the 
delivery of all your research. 

Answer 2: As strictly separate pots of funding each 
dedicated only to the delivery of one project 

Answer 3: As a combination of a pool that funds a 
body of research alongside separate pots that fund 
particular research projects 

Answer 4: Other, please specify… 

Project Ecosystem: Mapping the global mental health research funding system 
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Acknowledgement 
What types of contributions to your research do you 
usually acknowledge in the acknowledgement 
section of academic articles? 

Please tick all that apply 

• Salaries
• Materials and consumables
• Animals
• Research materials (e.g. data, samples, patient
cohorts, etc.) 
• Equipment purchase and equipment maintenance
• Access to equipment and facilities
• Publication costs
• Provision for public engagement costs
• Travel and  Subsistence
• Estates costs (e.g. research space)

Thinking of your body of work, do you always 
acknowledge all your funders on an article, 
irrespective of their contribution to that specific 
piece of research, or do you only acknowledge 
funders who explicitly contributed to that piece of 
research? 

Answer 1: Usually mention all funders. 
Answer 2: Usually mention only those funders who 
explicitly contributed to the research in the article. 

Answer 3: Usually a combination of funders who are 
always mentioned combined with selection of 
specific funders who explicitly contributed to the 
research in the article 

With regard to public and charitable funders, do you 
always acknowledge all your funders on an article, 
irrespective of their contribution to that specific 
piece of research, or do you only acknowledge 
funders who explicitly contributed to that piece of 
research? 

Answer 1: Usually mention all funders. 
Answer 2: Usually mention only those funders who 
explicitly contributed to the research in the article. 

Answer 3: Usually a combination of funders who are 
always mentioned combined with selection of 
specific funders who explicitly contributed to the 
research in the article 

With regard to private sector funders, do you always 
acknowledge all your funders on an article, 
irrespective of their contribution to that specific 
piece of research, or do you only acknowledge 
funders who explicitly contributed to that piece of 
research? 

Answer 1: Usually mention all funders. 
Answer 2: Usually mention only those funders who 
explicitly contributed to the research in the article. 

Answer 3: Usually a combination of funders who are 
always mentioned combined with selection of 
specific funders who explicitly contributed to the 
research in the article 

Please describe any differences in how you 
acknowledge different sources of funding 

Open text box 

Our approach to map research funding by examining 
funding acknowledgements has strengths and 
weaknesses. In addition to the questions above, are 
there any particular aspects you think we should be 
aware of? 

Open text box 

Results 

The findings from the survey on acknowledgement behaviour were used to validate our approach to using 
funding acknowledgement data as the starting point for our analysis. Figure A-4 shows that the vast 
majority of respondents tend to think about their funding as separate pots of money to support specific 
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pieces of research, either exclusively or alongside a more general pool of funding. In contrast, very few 
researchers reported pooling their funding and acknowledging all funding on all publications. 

Figure A-4. “How do you think about the different sources of funding you receive?” 

However, there are certain kinds of research support which researchers are less likely to acknowledge, as 
shown in Figure A-5. The “other” category tended to include general statements about acknowledging all 
research support without specifying what it was used for. 

Figure A-5. “What types of contributions to your research do you usually acknowledge in the 
acknowledgement section of academic articles?” 

Project Ecosystem: Mapping the global mental health research funding system 
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Finally, Figure A-6 confirms that very few researchers acknowledge all of their funders on every paper and 
that this does not differ based on the sector of the funder. 

Figure A-6. “Thinking of your body of work, do you always acknowledge all your funders on an 
article, irrespective of their contribution to that specific piece of research, or do you only 
acknowledge funders who explicitly contributed to that piece of research?” 

Deep dive profiles 

A set of 32 ‘deep dive’ profiles of funders was compiled to look in depth at their current practices and 
future plans. In this part of the study we aimed to cover the major funders globally, as well as specifically 
in Canada and the UK, while also considering a diversity of funders varying according to: 

• Size

• Sector

• Research focus, both in terms of topics and main type of research (basic, clinical,
translational, etc.)

• Time established

• Mode of operation (e.g. directed calls, entirely investigator-initiated, etc.).

The selection was by no means intended to be representative of the entire field of mental health research 
funding, but instead focused on major funders and other examples considered as potentially interesting by 
the project team and advisory group (in terms of, for example, operating in innovative ways or focusing 
on particular areas). In addition, all willing member organisations of the International Alliance for Mental 
Health Research Funders were included. We elected not to include NIH in our sample (despite it being 
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among the most frequently acknowledged organisations) since it was considered more informative to 
instead focus on the individual institutes which comprise NIH (both NIMH and NIDA were included). 

Each profile was constructed through a combination of: 

• Desk research – reviewing websites, strategy documents and other publications.

• Interviews with relevant staff at the organisation (interview protocol is provided in Figure A-
7). 

• Analysis of bibliometric data from our wider data set – providing information on number of
acknowledgements, topics funded, geographical scope of funding, research level and co-
acknowledged funders.

The full set of deep dive profiles is provided alongside this report. 

Project Ecosystem: Mapping the global mental health research funding system 
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Figure A-7. Deep dive interview protocol 
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Appendix B – Additional data 

Figure B-1. Number of papers in data set, by country of corresponding author 
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Figure B-2. Publication output by corresponding author address 

Figure B-3. Share of acknowledgements in data set, by funder type 



15 

Appendix C – Medical Subject Headings (MeSH terms) 

Table C-1. MeSH term clustering within our data set and the descriptors applied to each group 

Group MeSH term
Sex development disorders 46, XX Disorders of Sex Development 

46, XY Disorders of Sex Development 
Disorders of Sex Development

Depression, anxiety and personality 
disorders 

Depressive Disorder

Adjustment Disorders
Anxiety Disorders
Combat Disorders
Depression, Postpartum
Depressive Disorder, Major
Dysthymic Disorder
Mood Disorders
Panic Disorder
Personality Disorders
Phobic Disorders
Seasonal Affective Disorder
Somatoform Disorders
Stress Disorders, Post-Traumatic 
Stress Disorders, Traumatic
Stress Disorders, Traumatic, Acute 
Neurotic Disorders
Agoraphobia
Anxiety, Separation
Obsessive-Compulsive Disorder
Borderline Personality Disorder
Compulsive Personality Disorder 
Dissociative Disorders
Depressive Disorder, Treatment-Resistant 
Factitious Disorders
Conversion Disorder
Multiple Personality Disorder
Mutism
Reactive Attachment Disorder
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 Histrionic Personality Disorder
 Hypochondriasis
 Passive-Aggressive Personality Disorder 
 Hysteria
 Neurasthenia
 Trichotillomania
 Obsessive Hoarding
 Munchausen Syndrome
 Dependent Personality Disorder
Neurodegenerative and cognition 
disorders 

Alzheimer Disease

 Aphasia, Primary Progressive
 Cognition Disorders
 Dementia
 Delirium, Dementia, Amnestic, Cognitive 

Disorders 
 AIDS Dementia Complex
 Consciousness Disorders
 Creutzfeldt-Jakob Syndrome
 Delirium
 Mild Cognitive Impairment
 Dementia, Vascular
 Amnesia
 Insomnia, Fatal Familial
 Amnesia, Retrograde
 Dyslexia, Acquired
 Amnesia, Anterograde
 Capgras Syndrome
 Dementia, Multi-Infarct
 Frontotemporal Dementia
 Frontotemporal Lobar Degeneration 
 Huntington Disease
 Kluver-Bucy Syndrome
 Lewy Body Disease
 Pick Disease of the Brain
 Primary Progressive Nonfluent Aphasia 
 Amnesia, Transient Global
Bipolar, schizophrenia and other psychotic 
disorders 

Schizophrenia, Paranoid

 Bipolar Disorder
 Psychotic Disorders
 Schizophrenia
 Affective Disorders, Psychotic
 Cyclothymic Disorder
 Paranoid Disorders
 Paranoid Personality Disorder
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Schizotypal Personality Disorder 
Schizophrenia, Catatonic
Schizophrenia, Disorganized
Schizoid Personality Disorder
Morgellons Disease
Shared Paranoid Disorder

Sleep disorders Sexual Dysfunctions, Psychological 
Sleep Disorders
Sleep Initiation and Maintenance Disorders 
Sleep Apnea, Obstructive
Erectile Dysfunction
Sleep Disorders, Circadian Rhythm 
Sleep Deprivation
Sleep Apnea Syndromes
Sleep Disorders, Intrinsic
Narcolepsy
REM Sleep Behavior Disorder
Restless Legs Syndrome
Sleep-Wake Transition Disorders 
Somnambulism
Sleep Bruxism
Nocturnal Enuresis
Disorders of Excessive Somnolence 
Dyspareunia
Nocturnal Myoclonus Syndrome 
Enuresis
Encopresis
Parasomnias
Premature Ejaculation
Sleep Apnea, Central
Dyssomnias
Kleine-Levin Syndrome
Cataplexy
Hypersomnolence, Idiopathic
Sleep Paralysis
Diurnal Enuresis
Jet Lag Syndrome
REM Sleep Parasomnias
Obesity Hypoventilation Syndrome 
Sleep Arousal Disorders
Vaginismus
Night Terrors
Nocturnal Paroxysmal Dystonia

Eating disorders Bulimia Nervosa
Eating Disorders
Anorexia Nervosa

Project Ecosystem: Mapping the global mental health research funding system 
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Binge-Eating Disorder
Body Dysmorphic Disorders
Female Athlete Triad Syndrome

Neurodevelopmental disorders Developmental Disabilities
Intellectual Disability
Attention Deficit and Disruptive Behavior 
Disorders 
Attention Deficit Disorder with Hyperactivity 
Child Behavior Disorders
Conduct Disorder
Communication Disorders
Learning Disorders
Motor Skills Disorders
Auditory Perceptual Disorders
Dyslexia
Alexia, Pure
Dyscalculia
Tourette Syndrome
Autistic Disorder
Child Development Disorders, Pervasive 
Feeding and Eating Disorders of Childhood 
Pica
Asperger Syndrome
Tic Disorders
Stereotypic Movement Disorder 
Schizophrenia, Childhood

Substance use and addictive disorders Alcoholism
Antisocial Personality Disorder
Substance-Related Disorders
Transsexualism
Drug Overdose
Psychoses, Substance-Induced
Alcohol-Induced Disorders
Amphetamine-Related Disorders 
Cocaine-Related Disorders
Opioid-Related Disorders
Substance Abuse, Intravenous
Alcoholic Intoxication
Binge Drinking
Substance Withdrawal Syndrome 
Alcohol-Induced Disorders, Nervous System 
Alcohol-Related Disorders
Fetal Alcohol Spectrum Disorders 
Wernicke Encephalopathy
Alcohol Withdrawal Delirium
Alcohol Withdrawal Seizures
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Gambling
Impulse Control Disorders
Korsakoff Syndrome
Liver Cirrhosis, Alcoholic
Liver Diseases, Alcoholic
Marijuana Abuse
Tobacco Use Disorder
Alcohol Amnestic Disorder
Psychoses, Alcoholic
Fatty Liver, Alcoholic
Heroin Dependence
Alcoholic Neuropathy
Cardiomyopathy, Alcoholic
Firesetting Behavior
Hepatitis, Alcoholic
Inhalant Abuse
Morphine Dependence
Neonatal Abstinence Syndrome
Pancreatitis, Alcoholic
Pedophilia
Paraphilias
Sadism
Fetishism (Psychiatric)
Delusional Parasitosis
Sexual and Gender Disorders
Phencyclidine Abuse
Transvestism
Exhibitionism
Masochism

Project Ecosystem: Mapping the global mental health research funding system 




