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Abstract

While research in social and affective neuroscience has a long history, it is only in the last few decades that it has been truly
established as an independent field of investigation. In the Australian region, despite having an even shorter history, this
field of research is experiencing a dramatic rise. In this review, we present recent findings from a survey conducted on behalf
of the Australasian Society for Social and Affective Neuroscience (AS4SAN) and from an analysis of the field to highlight
contributions and strengths from our region (with a focus on Australia). Our results demonstrate that researchers in this
field draw on a broad range of techniques, with the most common being behavioural experiments and neuropsychological
assessment, as well as structural and functionalmagnetic resonance imaging. The Australian region has a particular strength
in clinically driven research, evidenced by the types of populations under investigation, top cited papers from the region, and
funding sources. We propose that the Australian region has potential to contribute to cross-cultural research and facilitating
data sharing, and that improved links with international leaders will continue to strengthen this burgeoning field.
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Introduction

The beginning of the fields of social neuroscience, affective neu-
roscience, and social cognitive neuroscience can be traced as
far back as the case of Phineas Gage (1848) and work by Paul
Broca (1878), James Papez (1937), and Paul MacLean (1949) on
the limbic system. However, it is only in the last few decades

that ‘social and affective neuroscience’, which encompasses the
three aforementioned fields, has truly established itself as an
area of enquiry in its own right. Publications from American and
European perspectives have pointed to periods of growth in the
1990s in affective neuroscience (Singer, 2012) and the mid-1990s
to early 2000s in social neuroscience (Lieberman, 2012). But as
of yet, Australia’s contribution to this field has not been for-
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Box 1. Abbreviations and terminology

Term Definition

Social neuroscience The interdisciplinary field devoted to the study of neural, hormonal, cellular, and genetic mecha-
nisms, and to the study of the associations and influences between social and biological levels of
organisation1

Affective neuroscience Associated with a broad family of approaches to understanding the neural basis of emotion within
animal models and linking these to studies of human emotion2

Social cognitive neuroscience Examines social phenomena and processes using cognitive neuroscience tools such as neuroimaging
and neuropsychology3

Australasia A region of Oceania comprising Australia, New Zealand, New Guinea, and neighbouring islands in the
Pacific Ocean

Asia-Pacific A region consisting of Asia as well as the Pacific rim countries Australia and New Zealand

Note. Based on definitions from 1(Cacioppo and Decety, 2011); 2(Panksepp et al., 2017); 3(Lieberman, 2007).

mally considered. In this paper, we review the history of social
and affective neuroscience in Australia, report findings on the
scope of current research and consider future challenges and
opportunities in the region (Box 1 for a key to abbreviations and
terminology used in this review).

In light of this growing field of study, and no local soci-
ety dedicated to this field of research, the Australasian Society
for Social and Affective Neuroscience (AS4SAN) was officially
established on 23 September 2015 following a successful Aus-
tralasian Social Neuroscience meeting held in Melbourne in
March 2014. The AS4SAN is a non-profit organisation that aims
to promote basic and applied research investigating social and
affective behaviour across a wide range of different species
using a variety of neuroscience and neuropsychological tech-
niques. The AS4SAN views social and affective neuroscience as
an interdisciplinary field devoted to the study of central and
peripheral nervous system mechanisms (e.g. neural, hormonal,
cellular, physiological, and genetic) underlying social and affec-
tive behaviour, in the context of both normal development and
functioning and in clinical disorders. In addition to promoting
research, the goals of AS4SAN are to: (i) encourage and support
student and early career researcher endeavours in the area, at
all levels of training; (ii) create contexts in which researchers at
all levels of training can interact in both formal and informal
ways, and in which interdisciplinary collaborations can be fos-
tered; (iii) demonstrate the considerable applied value of this
research area in clinical and community settings; (iv) engage
in collaborative endeavours with community partners; and (v)
ensure that the translational value of research in this broad
area is communicated effectively to the public. While AS4SAN
intends to represent the Australasian region (i.e. Australia, New
Zealand, and Pacific Islands) with increasing ties with Asia,
current membership and committee representatives are largely
based in Australia. Therefore, here, we provide an Australian
perspective on the history and current trends in social and
affective neuroscience.

Recent publications have reviewed the contributions of
Europe and the United States to social and affective neu-
roscience (Lieberman, 2012; Singer, 2012). International
societies have also been established to support these grow-
ing fields (e.g. Social and Affective Neuroscience Society
https://socialaffectiveneuro.org/; The Society for Social Neuro-
science https://www.s4sn.org/; and the European Society for
Cognitive and Affective Neuroscience https://escaneurosci.eu/).
However, the contributions of Australia have been largely
overlooked in the literature. Moreover, recognition of regionally
specific challenges and strengths of this region to the field is
lacking. In 2018, the AS4SAN initiated a survey on social and
affective neuroscience research, aimed to collect information

about research currently being undertaken. We also examined
the output of the region (publications from Australia vis-à-
vis the international field) and the funding available for social
and affective neuroscience, to better understand the current
regional context. Our aim was two-fold: firstly, to highlight
how Australia is contributing to social and affective neuro-
science research from an international perspective and to iden-
tify potential strengths and weaknesses with respect to the
other major regions worldwide. Secondly, to gain a better under-
standing of the types of research being conducted, the leaders in
the field, the funding available and the level of productivity from
a regional perspective. Provision of up to date and reliable data
will be useful to help support researchers, as well as potentially
lobby policy makers, industry and philanthropy by highlight-
ing the significant and sizeable contributions of research in this
area.

Methods

Survey

A survey was developed by authors FK, MK, and GW in consulta-
tion and reviewwithmembers of the AS4SANCommittee during
2018. The final survey (Appendix) included 19 questions. These
questions covered demographic information including age, gen-
der, location, level of study, employment status, and current
institution. Membership status and opinions on specific goals
and plans for the AS4SAN were also gathered. The remaining
questions focused on the area of research interest (population
of study) and types of techniques or data collection methods
employed. Potential respondents were contacted through the
AS4SAN email list, AS4SAN Facebook page, the AS4SAN web-
page, Twitter accounts, word of mouth, and via advertisement
at the annual AS4SAN conference. Respondents were provided
with a link to an online survey hosted by Qualtrics Software.
Links were not personalised for participants and as such could
be forwarded on to colleagues easily. The survey remained open
for approximately 10 weeks and one reminder email was sent
to the mailing list during this time. Participation was voluntary
and all data were de-identified with only IP address being col-
lected, but this was not used for analytic purposes. The study
was approved by the University of Sydney, Research Integrity
and Ethics Administration (2018/307).

Social media trends

Website number of views and unique visits (year-on-year data),
as well as geography of IP addresses were acquired from
Squarespace (which hosts the AS4SAN webpage, www.
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as4san.com). Quarterly newsletters are sent via MailChimp,
with number of opens (instances of newsletters being opened)
and geography statistics reported. Twitter data for the AS4SAN
account (@AS4SANinc) were extracted via the ‘Analytics’ func-
tion (analytics.twitter.com). Facebook data were extracted via
the ‘Insights’ function (www.facebook.com/AS4SAN/insights).

Publications and funding

Publications in the field of social and affective neuroscience
were identified via Scopus. A search was conducted using
the title, abstract, and keyword fields for the terms ‘social
cognition’, ‘social psychology’, ‘social behaviour [behavior]’,
‘emotion’, ‘affective’, ‘empathy’ or ‘theory of mind’ in combina-
tion with ‘neuroscience’, ‘magnetic resonance imaging’, ‘mag-
netoencephalography’ ‘MEG’, ‘electroencephalography’, ‘EEG’,
‘brain imaging’, ‘biology’, ‘psychophysiology’, ‘neuropsychol-
ogy’, ‘neural’, ‘hormone’, ‘cellular’ or ‘genetic’. The search was
limited to an 18-year publication period (2001–2018).1 The fol-
lowing publication types were excluded: editorials, notes, short
surveys, letters, conference papers and reviews, retractions and
errata.

Scopus was used to determine the number of papers per
country (based on primary affiliation), and the reported funding
bodies stated in the acknowledgements of the paper. In order
to gauge the regional representation of research being under-
taken, we analysed the primary affiliations of the top 25 most
cited papers.

In addition, we systematically examined funding outcomes
from the two largest funding bodies in Australia; the ‘Aus-
tralian Research Council’ (ARC) and the ‘National Health and
Medical Research Council’ (NHMRC). Both agencies provide fel-
lowships and project funds on a competitive. For the NHMRC,
we reviewed their full list of successful grant applications
from 2001 to 2018 which is available on their website (https:
//www.nhmrc.gov.au/funding/data-research/outcomes-funding
-rounds). For ARC, a search feature is provided to enable
successful grants to be searched for using specific key-
terms or names of researchers (https://dataportal.arc.gov.au/
NCGP/Web/Grant/Grants). The ARC search was carried out using
the following keywords: ‘social neuroscience’, ‘affective neu-
roscience’ or ‘social cognition’, ‘social psychology’, ‘biological
psychology’, ‘social behaviour’, ‘emotion’, ‘affective’, ‘empathy’,
or ‘theory of mind’, with ‘neuroscience’, ‘magnetic resonance
imaging’, ‘magnetoencephalography’ ‘MEG’, ‘electroencephalo
graphy’, ‘EEG’, ‘brain imaging’, ‘biology’, ‘psychophysiology’,
‘neuropsychology’, ‘neural’, ‘hormone’, ‘cellular’ or ‘genetic’.
Inclusion was based on whether the project satisfied the defi-
nitions outlined in Box 1. Infrastructure and equipment grants
were excluded from the list. The screening of titles and project
synopses was conducted by TW and cross-checked by JD. The
final list of funding titles was determined by FK, TW, and JD
by consensus. For the purposes of this paper, we examined the
number of successful project applications, the total funding allo-
cated towards social and affective neuroscience projects, and
the percentage of these allocations as a function of the total
projects and funding provided by ARC and NHMRC from 2001
to 2018.

Analyses

Survey responses from Qualtrics were downloaded analysed
using the R statistical environment (R Development Core Team,
2014). Descriptive statistics (independent samples t-tests for
continuous data; chi-square tests for categorical data) are pre-
sented for all data using the ‘tableone’ package (Yoshida and

Bohn, 2018). Additional statistical tests (i.e. Wilcoxon rank-sum
tests, Fisher’s exact tests) were performed using the ‘stats’ and
‘gmodels’ packages as appropriate (R Development Core Team,
2014). Figures were produced using Graphpad Prism software.

Results

Survey

The descriptive characteristics of the 100 survey respondents
are in Table 1. The median time to survey completion for
respondents was 3.9 min (interquartile range (IQR) 2.8–6.1 min).
Respondents were predominantly female (n=75) with a mean
age of 34.4 years. Most respondents were based in Australia
(n=80) with the largest proportion of respondents outside Aus-
tralia from China (n=15). Although AS4SAN members were
targeted, responses were also received from Croatia, France,
Germany, and Ireland. Respondents identified mainly as stu-
dents (n=38) or academics (i.e. employed by a university; n=37).
All except two students were studying full time (Figure 1a), while
49 (83.1%) of the non-student respondents were employed full
time (Figure 1b). More than half of the respondents (n=66) had
completed postgraduate studies. Respondents with a PhD were
amedian of 7.5 (IQR 2.8–12.1) years post-PhD, but approximately
40% of those with a PhD had graduated less than 5 years ago.
Approximately half (n=51, 52.6%) of the respondents were
a current member of AS4SAN. Although less than a third of
respondents attended the 2017 AS4SAN conference, 85% (n=81)
intended to attend a future AS4SAN conference.

Table 1. Profile of survey respondents

Overall (n=100)

Age (years), mean±SD 34.4±10.2
Male: Female 25:75
Country of Residence, n (%)a

Australia 80 (81.6)
China 14 (14.1)
Outside of Asia-Pacific 4 (4.1)

Current Role, n (%)b

Student 38 (38)
Academic 37 (37)
Research assistant 4 (4)
Research fellow 15 (15)
Working in industry 4 (4)
Other 2 (2)

Highest Degree Obtained, n (%)
None yet completed 4 (4)
Undergraduate 9 (9)
Honours 21 (21)
Master’s degree 12 (12)
PhD 54 (54)

Years Post-PhD, median (IQR)#b 7.5 (2.8-12.1)
Years Post-PhD, n (%)#b

0-5 years 20 (39.2)
5-10 years 13 (25.5)
≥ 10 years 18 (35.3)

AS4SAN Membership, n (%)b

Yes 51 (52.6)
No 46 (47.4)

a n=2 missing;
b n=3 missing
# For respondents who have completed a PhD.
AS4SAN=Australasian Society for Social and Affective Neuroscience;
IQR= interquartile range; n=number; PhD=Doctor of Philosophy; SD=

standard deviation.
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Fig. 1. Work/study institutions of survey respondents grouped by region. Note. * indicates Australian states. Note. Excludes respondents where institution was not

stated (n=7) or was unable to be categorised (n=1; i.e. the institution had several campuses across different states but no discernible way to tell which state the

respondent belonged to).

Institutional representation. The highest number of respon-
dents were from the University of Melbourne (n=16; Figure
1). Fourteen institutions had one respondent only. All Aus-
tralian states were represented; however, no respondents were
from the Australian Capital Territory or the Northern Terri-
tory. New South Wales (n=31) was the region with the most
survey respondents, followed by Victoria (n=28). Themost com-
mon non-Australian institution was the Chinese Academy of
Sciences (n=6).

Research techniques and populations. The research tech-
niques employed by the survey respondents are depicted in
Figure 2. Behavioural experiments (n=50) and neuropsycho-
logical assessment (n=48) were the most common research
techniques employed (Figure 2a), followed by structural (n=46)
and functional (n=43) magnetic resonance imaging (MRI). Other
popular research techniques included recording psychophysi-
ological data (heart rate, respiration, and skin conductance),
electroencephalography (EEG), and hormonal assays.

Respondents most commonly worked with clinical popula-
tions (n=61; Figure 2a), followed by healthy adults aged 18–65
(n=39), healthy children and adolescents (under the age of 18,
n=16), and healthy adults over the age of 65 (n=12; Figure 2b).

Priorities for society to pursue. Survey respondents prioritised
student/early career training and opportunities for national col-
laboration over networking with emerging and senior leaders
in the field (Figure 3a). Facilitating collaboration with commu-
nity partners was the least common priority selected from the
choices provided (Figure 3a). Respondents prioritised increas-
ing the clinical utility of social and affective neuroscience, and
increasing the academic profile as key focuses for the AS4SAN,
with less priority for increasing the community profile of social
and affective neuroscience in Australia (Figure 3b).

Publications and funding

Publications. Despite a somewhat slow beginning, the social
and affective neuroscience field has grown rapidly, with more
than 55000 papers published globally since 2001 (2001–2018).
Australia accounted for 4.4% of output in the field (Figure 4).
Notably, with respect to the number of publications in the
field internationally, Australia is ranked eighth, following
the United States (USA), United Kingdom (UK), Germany,
Canada, Italy, China, and the Netherlands. The top 10 regions,
ranked by number of publications (2001–2018) are illustrated
in Figure 5.

Analysis of Scopus data identified the following top
25 highly cited papers in the field with an Australian affil-
iation. We then examined primary affiliations of these top
25 most cited papers in the field (2001–2018; Table 2). Fifty-
six per cent of these publications had primary affiliation in
Australia. The majority of publications with a primary affili-
ation outside Australia were led by researchers based in the
USA (24%).

Funding sources. The data from Scopus revealed that most
publications globally, are funded by US bodies, including
the National Institutes of Health (n=3723), National Insti-
tute of Mental Health (n=2096), National Science Founda-
tion (n=1172), National Alliance for Research on Schizophre-
nia and Depression (n=504), and the National Institute on
Drug Abuse (n=482). After the USA, key funding bodies were
based in Germany (Deutsche Forschungsgemeinschaft (Ger-
man Research Foundation; n=1181)), China (National Natu-
ral Science Foundation of China (n=1171)), the UK (Medical
Research Council (n=559), and the Wellcome Trust (n=514)),
and Canada (Canadian Institutes of Health Research (n=474)
Figure 6).
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Fig. 2. A) Research techniques utilised by survey respondents. B) Populations of interest in survey respondent’s work or study. Note. Respondents could select mul-

tiple research techniques and more than one population for their work. EEG= electroencephalography; EMG=electromyography; MEG=magnetoencephalography;

MRI=magnetic resonance imaging; tDCS= transcranial direct current stimulation; TMS= transcranial magnetic stimulation.

Figure 7 shows the combined funding from the ARC and
NHMRC for years 2001–2018. The ARC search yielded a total
of 1952 records, of which 991 were identified as duplicates.

The remaining 961 ARC grants, together with the full list of
successful NHMRC grants from 2001 to 2018 (n=19111), were
then manually inspected to determine whether they fulfilled
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Fig. 3. A) Number of times ranked as the top priority for opportunities for the AS4SAN to facilitate. B) Number of times ranked as top priority for preferred focus of

the AS4SAN. Note. For A) Data missing for 16 respondents. The “other” response was “new information”. For B) Data missing for 41 respondents. The “other” response

was “Open access, reporting of effect size (e.g. parameter estimates in fMRI) and confidence intervals, data sharing, facilitating large collaborations (e.g. fMRI projects)”.

inclusion criteria. Analysis of the funding data revealed that
from 2001 to 2018, a total of 373 grants on social and affective
neuroscience were awarded from ARC or NHMRC. An average
of 20.72 grants were awarded each year (range 6–37). The total
funding allocated to social and affective neuroscience projects
in this period was $210 million Australian dollars, with an aver-
age of $534 000 allocated for each successful application (range
$7000–$21M). This represented, on average, 0.83% of the total
number of successful grants and 0.84% of the total funding allo-
cated for projects in this time period. Examination of the funding
allocated to social and affective neuroscience projects in three

year blocks from 2001 to 2018, indicated no significant change
over time, F(5373)=1.256, p=0.282, or any significant differ-
ence in the funding allocated by funding bodies, F(1373)=0.00,
p=0.961, or significant interaction between funding source and
time, F(5373)=1.038, p=0.395. The same results were found
when examining the funds as a function of total expenditure
(i.e. the percentage of funding allocated to social and affective
neuroscience grants as a function of total funding).

For the NHMRC, an average of 13.83 social and affective neu-
roscience grants were awarded each year (total n=249, range
from 6–23 per year), with an average of approximately $646000
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Fig. 4. Number of publications in Scopus between 2001–2018.

Note. All publications: total= 55948; Australia=2456. Y axis is Log 10 scale.

Fig. 5. Top 10 regions globally between 2001–2018 ranked by number of publica-

tions.

allocated to each project. Of the total NHMRC funding allo-
cated, social and affective neuroscience grants represented,
on average, 1.3% of the total successful projects and an aver-
age of 1.08% of the total allocated expenditure each year. For
ARC, on the other hand, an average of 7.29 social and affective
neuroscience grantswere awarded each year (total n=124, range
from 2–14 each year), with an average of approximately $448000
allocated to each project. Of the total ARC funding, social and
affective neuroscience grants represented 0.48% of the total suc-
cessful projects and 0.59% of the total allocated expenditure
each year.

Social media trends

We also conducted an analysis of the social media chan-
nels managed by the AS4SAN. In 2018, the AS4SAN website
(www.as4san.com) had 7213 page views (up 30% from 2017)
by 2735 unique visitors (up 43.4% from 2017), after a period
of strong investment in Facebook presence (not necessarily a
natural trend). As of December 2019, the website had received
8022 page views in 2019 (+13.6%) from 2988 unique visitors
(+10.4%).2 In 2019, 63.3% of visits were from Australia, followed
by visits from the USA (9.36%), China (6.42%), Canada (4.69%),

Germany (2.04%), India (1.7%), and the UK (1.3%), demonstrating
the reach of the website beyond Australia.

The AS4SAN joined Twitter in September 2015. As of Decem-
ber 2019, the Society had gained 267 followers on Twitter and
tweeted 162 times. AS4SAN tweeted 3.18 times per month, on
average. The most prolific month of tweeting was June 2019
(39 tweets), coincidingwith AS4SAN’s annualmeeting. The aver-
age tweet was viewed 508.16 times and had 9.73 engagements.

The AS4SAN Facebook page was founded in August 2014. As
of September 2019, the page had 627 followers and 598 likes and
had posted 300 times. In general, the most engaging posts were
those relating to abstract submission and those where posting
coincided with AS4SAN’s annual meetings. Since September
2019, the total page views, the page likes, the post reach and
the page engagement increased 211%, 100%, 114% and 456%,
respectively.

The AS4SAN newsletter has 490 subscribers, with newslet-
ters sent out quarterly. Sixty-seven per cent of subscribers are
from Australia and 6.0% from the USA, with the remainder from
other regions.

Discussion

Australia is an active contributor to the field of social and affec-
tive neuroscience. Since 2000, over 55 000 papers on social and
affective neuroscience have been published worldwide. In this
time, output from Australia has doubled from 2.1% to 4.9% of
total global publications, ranking in the top 10 globally in terms
of publication output. Over a decade after research in social
and affective neuroscience started in earnest, we reflect on the
current state of affairs and consider the unique challenges and
opportunities that Australia brings to this field of research. In
the following sections, we discuss the findings from our survey
and analysis of the field and highlight patterns of current social
and affective neuroscience research topics, as well as consider-
ing the current challenges and future directions for social and
affective neuroscience in the Australian region.

Research priorities in Australia

One of our key findings is the considerablework being conducted
in clinical populations andwith influence fromneuropsychiatry,
neuropsychology and neurology. Our survey data demonstrated
that more than 60% of respondents were working in clinical
populations, while nearly a quarter of respondents wanted the
clinical utility of social and affective neuroscience to be a pri-
ority for AS4SAN. While Lieberman (2012) found that the type
of research in the USA was more self-oriented and the research
from Europewas predominantly other-oriented, we suggest that
research from Australia may be particularly clinically oriented
and, therefore, decidedly more applied. The focus of research
in Australia has likely been influenced by the focus of early
pioneers in the field, whose primary aim was to improve the
health of clinical patients, while being guided by neurobiolog-
ical theories of social and affective processes (which they were
testing at same time). Ultimately, studies in both healthy and
clinical (lesion/neurodegeneration/impairment) populations are
necessary to solve issues of correlation versus causation. More-
over, in light of recent criticisms about replicability particularly
in social psychology (Open Science Collaboration, 2015), fields
which test influential theories from multiple different perspec-
tives increase confidence in the validity of findings.
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Fig. 6. Tree map of top 10 funding bodies globally between 2001–2018 ranked by number (indicated in brackets) of publications.

Fig. 7. Percentage of grants and funding awarded to social and affective neuro-

science projects over successive three-year periods between 2001 and 2018.

Behavioural experiments and neuropsychological testing
were the most commonly employed research techniques
reported in our survey. Notably, despite advances in the assess-
ment of social and affective processes in the field of neu-
ropsychology and social neuroscience over the past couple of
decades, there is still a perceived lack of valid and reliable
assessment tools suitable for clinical implementation, at least
within some clinical populations (Kelly et al., 2017). Of those
tools available for use both in the experimental and clinical
fields, there iswide variation in the extent towhich they could be
argued to be truly social paradigms Self- and informant-reports
paradigms are common, which are vulnerable to bias and lack
of self-awareness and self-knowledge (particularly serious in
the case of clinical populations with anosognosia), although
performance-based tests designed to increase ecological valid-
ity (e.g. watching images or videos of people) have also been
developed. Complementing such approaches with physiologi-
cal recordings and neuroimaging will increase the objectivity
of measurement as well as provide mechanistic explanations

of the neurobiology. These techniques and technologies are,
however, less suitable for use in real-world clinical settings and
are costly to run, differentially disadvantaging countries in the
region with fewer financial resources. Advances in mobile tech-
nology and e-Health (e.g. via personal trackers, iPads, desktop
apps, etc.) may assist with translating such technologies from
the lab into real-world clinical setting.

Current challenges

Funding. Despite Australia’s increased global contribution to
social and affective neuroscience, our review of Australian fund-
ing bodies (i.e. ARC and NHMRC) indicated a plateau in funding.
The number of successful social and affective grant applications
and the total allocation of funding did not change from 2001 to
2018, despite the increase in publication output. Indeed, Aus-
tralia is currently ranked eighth globally in terms of publication
output, yet Australian funding bodies did not rank highly inter-
nationally (Figure 6), with less than 1% of the entire research
expenditure within Australia being allocated to social and affec-
tive neuroscience research since 2001.

This raises the sombre question of innovative research stud-
ies that are not being undertaken because investigators are
unable to procure funding for their projects. This may have pre-
cluded Australia—and Australasia more broadly—from having
even greater research output and international impact in the
field. Lack of funding also limits the available support for early
career researchers with respect to employment opportunities
and advanced training. This has potential impact nationally and
internationally, as it minimises the number of internationally
recognised experts fromAustralia and has the potential to derail
the region’s position and output in the future. Finally, more
researchers entering the field combined with the lack of change
to the number of successful grants means that more appli-
cants will be competing against colleagues for financial support
in future rounds. Moving forward, we encourage researchers
within social and affective neuroscience to engage with the
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funding review process, with the intent of offering transparency
and advocacy for social and affective neuroscience applications.

Our findings also indirectly suggest that social and affec-
tive neuroscience researchers remain productive despite limited
financial support. Indeed, approximately 20% of the publications
from Australia identified in Scopus cited ARC or NHMRC as their
funding source. However, given the techniques (e.g. fMRI, brain
stimulation, and genetic analyses) used by current researchers
in this area (highlighted by our survey results) are expensive, it is
unlikely that this research is being conducted without financial
support. As such, this research may be supplemented by other
funding sources, such as institutional seed funding or indirectly
supported by international funding. Limitations regarding fund-
ing are especially pertinent for pre-clinical and clinical research,
which can be particularly resource dependent. We found no dif-
ference between the success of grants from either NHMRC or
ARC in Australia. This indicates that funding has been equally
distributed between basic (i.e. ARC) and clinical/translational
research (i.e. NHMRC), further illustrating the strength of the
region in clinical research.We anticipate that this paperwill pro-
vide grant applicants with quantifiable evidence of the impact of
social and affective neuroscience researchers in Australia and
hope the data provided can be helpful in lobbying funding and
government bodies nationally and internationally.

International links. While the AS4SAN was founded in Aus-
tralia, one of its long-term goals is to give a voice to researchers
outside of the USA and Europe. The society has already taken
some steps to improve regional collaboration in Australasia
and with Asia. This includes inviting people from the Asia-
Pacific region to be international keynote speakers at the
AS4SAN conference, as well as scholars and students to become
committee members of the society. One of the notable chal-
lenges with improving regional connections, particularly with
China, has been its internet censorship. For example, the lack
of access to social media has meant that current outreach
avenues (i.e. Twitter and Facebook) have been unsuccess-
ful. To address this, the AS4SAN established a Weibo page
(Chinese equivalent to Facebook) in May 2019 to communi-
cate social media information with members based in China
(https://www.weibo.com/p/1005057060247783/home?from=page
_100505&mod=TAB&is_all=1#place). As part of this process, the
society name was translated into Chinese: 泛澳社会与情感神经
科学学会. By December 2019, the AS4SAN Weibo account had
posted 1.25 times per month and had been read 812 times. It
is hoped that the society’s Weibo page will be able to redress
this lack of access for Chinese AS4SAN members. A second
related issue is defining the scope of the society’s representa-
tion. The current name—Australasian Society for Social and
Affective Neuroscience—by definition includes Australia, New
Zealand, New Guinea, and neighboring Pacific islands, though
notably, does not include Asia. To our knowledge, similar stud-
ies focused on social and affective neuroscience do not currently
exist in New Zealand or Asia. While a rebranding of the society
name is unlikely in the immediate future, improved awareness
of the representation of the society across the Asia-Pacific region
is needed.

To advance the training and capacity (and to increase visi-
bility) of junior social and affective neuroscience researchers,
engagement with international researchers and experts in the
field is imperative. International collaboration can facilitate
the acquisition of new research skills and lead to advances
in research methods and techniques (Freshwater et al., 2006).

However, the Australian region faces significant challenges
in engaging with international researchers in the USA, UK,
and Europe due to geographical distance. For example, the
distance between Australia and the USA, UK, and Europe
is on average 64% greater than the distance between them.
Time zones are a challenge that compromise collaboration via
tele/videoconferencing. This is particularly relevant in Australia,
where global time zones are diametrically opposed to theUK and
USA. Further, the cost of travel from (or to) Australia is expen-
sive. Australia is the 12th most expensive country to fly from, in
terms of cost per 100 km (https://www.kiwi.com/stories/flight-
price-index-2017/). Funding available for international travel is
often restricted by grant funding bodies. Nevertheless, over 70%
of the top 25most cited papers included international collabora-
tors, suggesting that the impact of publications are potentially
higher when multiple institutions are involved. One way to
improve international collaboration is to enable international
leaders in the field to attend local conferences in the Australian
region. Moving forward, AS4SAN will continue to place inter-
national collaboration as a priority, to increase the visibility
and impact of its research, and to facilitate training of junior
researchers. Recent moves towards remote/online conferences
may also help to improve relationships between international
researchers and Australia. Meetings which are in time zones
that align with Australia’s near neighbours will be important in
enabling greater contributionwith lower income countries in the
Asia-Pacific region.

Potential opportunities

Culturally appropriate assessments and a multidisciplinary
approach. Australia is unique in its cultural diversity. One in
four Australians were born overseas and one in two Australians
have a parent who was born overseas. Nearly 20% of Australians
speak a language other than English at home (Australian Human
Rights Commission, 2014). Aboriginal and Torres Strait Islander
Peoples also represent one of the world’s oldest continuous cul-
tures (Australian Human Rights Commission, 2014). In this con-
text, Australia is uniquely placed to be an international leader in
the development of culturally appropriate assessment tools for
culturally and linguistically diverse individuals.

The need to recognise culture when designing experiments
is increasingly recognised. Language is not the only disparity
when making cross-cultural or multicultural comparisons. Cul-
tural differences in idioms, personal styles and experiences also
impact on test performance (Geisinger and McCormick, 2012).
The perception and definition of the problem, base rates, such
as depression, and numerous help-seeking behaviours should
also be taken into account when conducting assessments and
interpreting the results (Cuellar, 1998). Take, for instance, com-
parisons across White European Australians, Asian Australians
and Asians, who have shown differences in cognitive styles (and
associated neural correlates) variously characterised in terms
of context-dependent vs context-independent, collectivistic vs
individualistic and holistic vs analytic styles. Acculturation and
assimilation into White European Australian culture makes
Asian Australians performmore in accordance withWhite Euro-
pean norms. In the meantime, getting along with their Asian-
born family members also implants Asian traditional values in
Asian Australians. The influence of cultural differences on neu-
ropsychological assessments can also be reflected in the context
of educational attainment, which is one of many important
aspects of culture (Cuellar, 1998).
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Numerous well-accepted assessments and paradigms have
been translated into different languages and have been widely
used across countries. Although most items involved in these
assessments and paradigms may simply be assumed to be
equivalent across cultures, some have been adjusted to adapt
to the local culture. It should be noted, however, that translated
items need to be evaluated for invariance across different lan-
guage tests. The gold-standard is for translated versions should
be back translated into the original language by an independent
person to ensure invariance across versions. Given the diversity
of cultures in the region, and the multicultural nature of Aus-
tralia, researchers in this region have the opportunity to become
leaders in how to account for cultural variables and adopt-
ing assessments for suitability in cross-cultural or multicultural
populations.

Data-sharing. There is a growing interest in data sharing, open
access and building “big data” repositories. Data sharing max-
imises the utility of data and skills of researchers, thereby
facilitating acceleration in the pace of investigations around
particular questions (Choudhury et al., 2014). A number of big
data sets now exist that may be of utility for social and affec-
tive neuroscience research. For example, the UK Biobank is
a longitudinal brain imaging population study, which, along
with body and cardiac imaging, genetics, lifestyle measures,
biological phenotyping, and health records, aims to provide
unique insight into mechanisms underlying a number of dis-
eases (Miller et al., 2016). “Enhancing NeuroImaging Genetics
through Meta-Analysis” (ENIGMA) is an international effort to
bring together researchers with genetic and neuroimaging data
to meta-analyse evidence for the genetic basis of brain struc-
ture, in addition to various questions regarding neurobiolog-
ical abnormalities in various disease populations (Thompson
et al., 2014). The benefits of analyses using such national and
international data collections are wide-reaching. For example,
larger datasets afford increased power to detect effects of inter-
est. They allow researchers to investigate questions about the
specificity of neuroscientific findings to certain populations (e.g.
cultures, diagnostic groups), or indeed whether some neu-
roscientific findings may be transdiagnostic. Moving forward,
Australian-based social and affective neuroscience researchers
have great opportunities to advance the field by developing,
contributing to, and utilising data sharing/big data initiatives.

An inclusive and global approach

As this review highlights, social and affective neuroscience is
thriving beyond the USA and Europe. Having a truly global per-
spective is important for all research fields, but arguably more
so for social and affective neuroscience. Some of the major
breakthroughs have been driven by cross-cultural research. For
example, the seminal work initially by Charles Darwin and then
by Paul Ekmanwas groundbreaking in demonstrating the innate
and cultural universality of emotional expression (Darwin, 1872;
Ekman, 1973; Ekman and Friesen, 1986). However, more recent
evidence has suggested that a more nuanced account is proba-
bly more appropriate. For example, research from the University
of Western Australia has indicated that mixed race faces were
rated asmore attractive than prototypical Japanese or Caucasian
faces (Rhodes et al., 2005). Studies comparing interdependent
and independent cultures have also revealed that empathic
responses and the associated brain activity differs between cul-
tures, with Chinese individuals from an interdependent culture
show enhanced emotion regulation mediated by greater left

dorsolateral prefrontal cortex activation (de Greck et al., 2012).
Such insights can only be gleaned from research which har-
nesses the uniqueness of different cultures.

Understanding of gene and gene× environment interactions
also require diversity of research participants. With themajority
of genetic association studies performed in Europeans, potential
understanding of genetic contributions to social behaviour has
been investigated through a Eurocentric lens. These studiesmay
lack power to detect genes which have greater presence in other
countries. For example, frontotemporal dementia, a neurode-
generative disorder characterised by impaired social cognition
has been associated with the C9ORF72 gene repeat expan-
sion in up to 30% of patients (DeJesus-Hernandez et al., 2011;
Renton et al., 2011). However, when examined in Native Ameri-
can, Asian, and Pacific Island populations, this gene expansion
is absent (Majounie et al., 2012).

Diversity of the field is also important from an economic per-
spective. Research in most fields is dominated by higher income
countries, reflecting the cost of conducting research. However,
for social and affective neuroscience, economic factors may
interact with human social behaviour. For example, socioeco-
nomic status has been shown to correlate with capability for
cognitive empathy (Jolliffe and Farrington, 2011), while neural
responses when engaging in altruistic behaviour vary between
individuals with high and low subjective socioeconomic status
(Ma et al., 2011). Thus, research from a variety of cultural and
economic backgrounds is essential in gaining a comprehensive
picture of mechanisms of social and affective neuroscience and
ensuring that theoretical models can adequately explain human
behaviour irrespective of country or economic background.

Here, we have highlighted how existing challenges, such
as funding and distance, may contribute to diversity in the
field, and how these barriers may be overcome. Importantly,
Australian researchers’ experience in conducting cross-cultural
studies, and overcoming challenges of distance via remote tech-
nologies and data-sharing make Australian social and affective
neuroscientists well placed to lead a truly global and diverse
approach for this field in the future.

Limitations

As with all systematic reviews, the number of articles retrieved
is dependent on the search terms used. Here, the search terms
were selected in order to attempt to capture the wide range
of research being undertaken in this field. These search terms
meant that some of the top 25 most cited papers may not seem
to obviously fit within the definition of social and affective neu-
roscience, despite including one of our key search terms In Aus-
tralia and New Zealand, Field of Research (FoR) Codes are used
for the measurement and analyses of research and experimen-
tal development, with a specific focus on themethodology used.
Encouragingly, the field of social and affective neuroscience was
recently recognised as an independent field of research (FoR
code 520207). This important step will undoubtedly result in
better classification of publications and grants, and recogni-
tion of multidisciplinary work within the research and broader
community. We expect this will allow clearer definition and
growth of social and affective neuroscience. Finally, encour-
agement of consistency of keywords and recommendations for
selection of keywords may be an important avenue to ensure
that developments in the field are effectively captured.

A second caveat is that examination of the most cited
and influential research output in the field, with Australian
affiliations, may not provide an accurate reflection of the
emerging themes of research in the region. Whilst valuable to
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understanding of the contribution and prominence of the region
on an international scale, 24% of these papers were led by the
USA, likely given their unparalleled funding support. Further,
as research techniques and populations do not exist as a sep-
arate field of enquiry, such analyses again rely on the inclusion
of relevant keywords. Thus, a comprehensive depiction of the
nature of research in the region is unlikely to be obtained based
on publication data alone.

Conclusions

Social and affective neuroscience is a burgeoning interdisci-
plinary field spanning psychology, neuroscience, biology and
the social sciences. Over the past few decades, the impact of the
field has grown enormously, thanks in part to the concurrent
development of neuroimaging. In Australia, formal recognition
of this field has been relatively recent. Nevertheless, the results
of our survey, as well as systematic analysis of funding, publica-
tions and social media trends demonstrate that this small field
has significant potential, and its researchers are already having
measurable impact on an international scale. At this stage, it
is important for funding bodies to recognise the contribution of
social and affective neuroscience at both the basic and clinical
science levels. This will in part be achieved by more system-
atic documentation of research efforts. Australia has unique
potential to contribute to cross-cultural research, as well as
harnessing of technology to better enable international collab-
oration. We look forward to seeing how the strategies proposed
here, help to mature this field over the coming decade.
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Appendices

AS4SAN Feedback Survey

Participant information statement

You are invited to take part in a study about the Aus-
tralasian Society for Social and Affective Neuroscience (AS4SAN)
regarding the current scope and state of social and affective
neuroscience research in Australasia.

Participation in this research study is voluntary. Your deci-
sion whether or not to participate will not affect your current
or future relations with the researchers or anyone else at the
University of Sydney or AS4SAN.

If you decide to take part in the study, you are free to with-
draw your participation at any timewhile completing the survey
by closing the browser. Participation in this research is anony-
mous and your responses cannot be withdrawn once you have
submitted the survey.

What does this research involve for me?
Youwill be asked to complete a short online surveywhich should
take approximately 5 min to complete.

Are there any risks or costs associated with being in the study?
Aside from giving up your time, we do not expect that there will
be any risks of costs associated with taking part in this study.

What will happen to information about me that is collected during this
study?
By providing your consent, you are agreeing to us collecting per-
sonal information about you for the purposes of this research
study. Any information that is obtained in connection with this
study will be non-identifiable and therefore remain completely
confidential. Your information will be stored securely and will
be kept strictly confidential, except as required by law. Study
findingsmay be published, but you will not be individually iden-
tifiable in these publications. We will keep the information we
collect for this study, and we may use it in future projects. By
providing your consent, you are allowing us to use your infor-
mation in future projects. We will seek ethical approval before
using the information in these future projects.

What if I would like further information about the study?
If you have any questions about the study, please contact Dr
Fiona Kumfor on (02) 9114 4181 or fiona.kumfor@sydney.edu.au.

What if I have a complaint or any concerns about the study?
The ethical aspects of this study have been approved by the
HREC at the University of Sydney (2018/307).

Who is running the study?
This study is being conducted on behalf of the AS4SAN com-
mittee and is led by Dr Fiona Kumfor (AS4SAN President) and
Dr Michelle Kelly (AS4SAN Vice President). If you are concerned
about the way this study is being conducted or youwish tomake
a complaint to someone independent from the study, please
contact the university using the details outlined below.

The Manager, Ethics Administration, University of Sydney Tele-
phone: +61 2 8627 8176

Fax: +61 2 8627 8177

Email: ro.humanethics@sydney.edu.au

By giving your consent to take part in this study you are telling
us that you:

3 Understand what you have read.

3 Agree to take part in the research study as outlined above.

3 Agree to the use of your personal information as described.

o By CLICKING HERE you are providing consent to partici-
pate (Q1)

Q2. Please indicate your age in years:
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Q3. Please indicate your gender:

a. Male
b. Female
c. Other
d. Do not wish to specify

Q4. Are you currently based in:

a. Australia
b. Other (please indicate country)

Q5. Are you predominately a:

a. Student
b. Academic (employed by university)
c. Working in industry (clinician or similar)
d. Research fellow (supported by NHMRC, ARC or other

external to university fellowship)
e. Research assistant
f. Other (please specify)

Display this question: If
Q5 = a

Display this question: If Q5 = b; c; d;
e; f

Q6. Are you studying

a. Full-time
b. Part-time

Q7. Are you employed (select all
that are appropriate to your main
role)

o Full-time
o Part-time
o Permanent
o Casual
o Contract

Display this question if Q5 = b
Q8. What is your academic workload distribution?

a. Teaching focused
b. Research focused
c. Balanced (teaching and research)
d. Other (please specify)

Display this question if Q5 = b
Q9. Are you:

a. Associate Lecturer
b. Lecturer
c. Senior Lecturer
d. Associate Professor
e. Professor
f. Other (please specify)

Q10. What is your highest degree completed?

a. None yet completed
b. Undergraduate
c. Honours
d. Masters degree
e. PhD

Display this Question: If Q10 = e
Q11. Years (equivalent) post PhD:

Q12. Which institution do you work/study?

a. University of Sydney
b. University of NSW
c. University of WA
d. University of Newcastle
e. University of Wollongong
f. University of Queensland
g. Monash University
h. University of Melbourne
i. La Trobe University
j. University of Technology Sydney
k. University of Western Sydney
l. Griffith University

m. University of South Australia
n. Flinders University
o. Australian National University
p. University of Tasmania
q. Swinburne University
r. Macquarie University
s. Other (please specify)

Q13. Are you a current member of AS4SAN?

a. Yes
b. No

Q14. Did you attend the AS4SAN 2017 conference in Melbourne?

a. Yes
b. No

Q15. How likely is it that you will attend a future
AS4SAN conference?

a. Extremely likely
b. Slightly likely
c. Neither likely nor unlikely
d. Slightly unlikely
e. Extremely unlikely

Q16. Which of the following opportunities would you like
AS4SAN to provide/offer itsmembers? (please rank in order
with 1 being most important)

______ Networking with senior leaders
______ Networking with emerging leaders
______ Facilitate collaboration (national)
______ Facilitate collaboration (international)
______ Facilitate collaboration (community partners)
______ Student/early career training
______ Other (please specify)

Q17. Which of the following do you think it is important that
AS4SAN focus on as a society? (please rank in order of
importance with 1 being most important)

______ Increase the academic profile of social and affective
neuroscience in Australasia

______ Increase community profile of social and affective
neuroscience in Australasia

______ Increase clinical utility of social and affective
neuroscience in Australasia

______ Other (please specify)
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Q18. What is your main area of interest in your work? (select all
that apply)

o Healthy older adults (>65 yrs)
o Healthy adults (18-65 yrs)
o Healthy children
o Clinical populations
o Indigenous populations
o Animals
o Other (please specify)

Q19. What techniques do you employ in your work? (select all
that apply)

o Animal models
o Hormones
o Cellular
o Genetic
o EEG
o MEG
o TMS
o TDCS
o MRI (functional)
o MRI (structural)
o Neuropsychology
o Clinical psychology
o Experimental (behaviour)
o Psychophysiology (EMG)
o Psychophysiology (Skin conductance)
o Psychophysiology (Heart rate, respiration)
o Psychophysiology (Eye tracking)
o Neurofeedback
o Other (please specify)
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