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ARTICLE INFO ABSTRACT

Keywords: Background: Integration of sustainability measures into clinical research would translate into less healthcare
Climate change related climate impacts.

Sustainability

Methods: We assessed climate change impacts, existing sustainability engagement, and challenges and facilitators
to climate change mitigation strategies among Breast International Group (BIG) members. A 30 item web based
survey assessing climate impacts, sustainability engagement, challenges to and facilitators of engagement, and
sustainability integration in funding applications was developed, and circulated electronically between
November 2023 and March 2024.

Results: Thirty four members (research groups and data centres) and participating sites across 5 continents, and
BIG headquarters responded. Twenty six responses were received from 21 organisations, 20 from 17 partici-
pating sites. No responses were obtained from 28 groups. Trial conduct at a third of member groups had been
impacted by climate change impacts such as destroyed infrastructure. 78 % of groups agreed that sustainability
should feature in future funding applications. Most respondents engaged in sustainability initiatives at a host
institute and organisational level. However, 39 % of coordinating centres and 65 % of representative sites had
none within clinical trials conducted by their organisation. The majority of respondents foresaw challenges to
sustainability engagement including competing time pressure, staff attitudes and resource constraints. Of nine
potential facilitators to engagement, funding, an evidence base for sustainable research practice and training
were the leading themes.

Conclusion: In the first global survey of its kind, a third of respondents reported that climate change had impacted
trial conduct. Integration of sustainability measures was absent in a significant minority. Funding and dedicated
resourcing would facilitate increased engagement in cancer clinical trials.

Clinical trial
Breast cancer

1. Background Anthropocene era: one in which our activities are substantially altering
the earth’s surface, atmosphere, oceans and systems of nutrient cycling
Our clinical research enterprise is being conducted in the [1]. This alteration is profound and rapid. Between 2016 and 2021,
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climate change related events displaced over 134.1 million people
including 43.1 million children globally [2]. This devastating reality is
compounded by three interlinked related issues that humanity currently
faces: climate change, pollution and biodiversity loss [3]. Today, air
pollution, comprising both particulate matter pollution, household air
pollution from solid fuels, and ambient ozone pollution, is the largest
cause of disease (including cancer) and premature death worldwide [4].
Growing anthropogenic impacts on biodiversity have contributed to
outbreaks of emerging infectious diseases, increasing the risk of future
pandemics. In 2022 a consensus statement from the Regional Action on
Climate Change Symposium warned that “the Earth’s climatic, ecolog-
ical and human systems are converging towards a crisis that threatens to
engulf global civilization within the lifetimes of children now living”
[5]. Resolution of this triple planetary crisis is needed if we are to have a
viable future on this planet.

To date, our Anthropocene era has seen significant advances in
modern healthcare and consequently, improvements in life expectancy.
These advances have been driven by our clinical and scientific research
enterprises. It is clear now that these advances come at great collateral
cost to the environment, and paradoxically to human health. Health-
care’s climate toxicity extends from manufacture to transport to pro-
curement to infrastructure and to data storage [6]. Globally this equates
to the emissions of the continent of Africa where 1.5 billion people live
in 54 countries. Within healthcare, clinical trials have an annual carbon
footprint equivalent to 50 % of the annual footprint of Denmark, while
the annual footprint of scientific discovery has the same annual footprint
as Venezuela [7].

Clinical trial organisations are critically placed to take a leading role
in mitigating the climate change impact of health care. They are adept in
protocol development and in the dissemination of patient appropriate
information. They have demonstrated adaptability during the COVID-19
pandemic, and have prioritized the development of less resource
intensive (and consequently less climate toxic) treatment schedules [8].
Their collaborative nature offers the potential for less redundancy, and
consequently waste, in cancer discovery. However, sustainability inte-
gration in cancer research is low. Funding applications always include
forensically detailed financial costings, but rarely include assessments of
the environmental cost of proposals [9]. In a predominantly web based
assessment of 64 National Cancer Institute designated cancer centres,
only 2 centres had independent sustainability plans and 11 centres re-
ported on their sustainability efforts [10]. Similar results were noted in
another web based scoping exercise of climate awareness among cancer
clinical trial organisations [11]. Seventy-five organisations were iden-
tified of whom 46 had search tools on their websites. Eight out of 46
clinical trial groups had at least 1 parameter of commitment to climate
change, and 38 organisations had none. An additional global survey of
academic research institutes within the National Clinical Trials Centre
Network in 2022/3 found that 50 % of respondents did not consider
reducing their carbon footprint, whilst the other half were not familiar
with the subject at all [12]. In the United Kingdom, a recent workshop
forum jointly hosted by the Academy of Medical Sciences, the Medical
Research Council and the National Institute for Health and Care
Research (NIHR), highlighted 4 key areas for enabling greener
biomedical research. These include prioritising sustainability, gener-
ating and disseminating evidence on environmentally sustainable
research practices, accelerating the introduction of environmentally
sustainable practice in research, and promoting and informing behav-
ioural change [13].

With 59 member groups across 5 continents, the Breast International
Group (BIG) (https://bigagainstbreastcancer.org/) is the largest inter-
national network of academic research groups dedicated to finding cures
and developing better treatments for breast cancer through clinical trials
and research programmes [14]. In recognition of the growing signifi-
cance of climate change, we conducted an online survey of member
groups including both co-ordinating centres (academic collaborative
research groups) and representative participating sites (hospitals). The
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aim of the study was to assess the impacts of climate change on clinical
trial activities among group members, document the levels of engage-
ment with sustainability initiatives, and explore challenges and facili-
tators to engagement in climate change mitigation efforts.

2. Methods

To answer our research questions, a web-based survey was devel-
oped in Jisc online surveys (www.onlinesurves.jisc.ac.uk). The survey
questions and sustainability measures were derived by the authors
following review of web-based surveys of medical organisations [11,
15], quantitative and qualitative surveys of sustainability engagement in
healthcare [16] and other professions [17], and a literature review
conducted in PubMed using the terms “clinical trials and carbon foot-
print”. A copy of the questionnaire is included in Appendix 1. The 30
item survey was divided into 5 sections assessing the impact of climate
change on trials activity in the previous 5 years, both workplace and
clinical trial specific engagement with climate change initiatives, chal-
lenges to, and facilitators of engagement, and the role of sustainability
integration in future funding applications. Study questions were mostly
closed-ended with Likert-type responses options where applicable. Free
text responses were included, for example to assess ongoing sustain-
ability engagement in an organization.

The survey was promoted at BIG scientific and business meetings and
was then circulated to BIG member co-ordinating centre and clinical
trial sites, and to BIG headquarters via an email containing an intro-
duction and a web link to the survey. The initial email was sent on
November 15th’ 2023, with follow up emails sent to non-responders
until March 15th’ 2024. The survey did not use any personal data
from study respondents. An opt in or opt out consent to disseminate the
findings of the study was included in the questionnaire. The question-
naire was conducted in English.

2.1. Data management and analysis

The survey responses were periodically reviewed to identify and
follow up with non-responders. The responses were reviewed and sorted
by BIG member group coordinating centre, or BIG member group clin-
ical trial site, and the results exported. Maps were prepared to summa-
rise the results using www.mapchart.net.

3. Results

Forty six responses were received from 34 groups and BIG head-
quarters (Table 1) located across 4 continents — Asia, Australia, Europe,
and America (Supplement 1). Of these 46 responses, 23 were received
from 18 co-ordinating centres and 20 responses were received from 17
clinical trial sites. An additional 3 responses were received from Frontier
Science Scotland (a biostatistics and data management centre), the
Korean Cancer Study Group (a BIG representative voting member) and
the Swedish Association of Breast Oncologists (a group that leads and
develops breast cancer trials). Where multiple responses were received
for a single organization, one representative answer was taken, unless
the responses came from different parts of the organization such as a
coordinating site and a clinical trial site. No responses were obtained
from 28 groups (Supplement 2).

3.1. The impacts of climate change on clinical trial conduct

A third of the co-ordinating centres who responded reported that
their trials have been impacted by the effects of climate change in the
past 5 years (Supplement 3). Five of 17 clinical trial site respondents had
similar reports. These impacts included floods, wildfires, extreme heat,
landslides, typhoons and repeated black rainstorms. Trial accrual and
conduct and physical infrastructure were affected. Inclement weather
including snow, heat waves and floods, and destruction of road networks
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Table 1
Breast international group survey respondents.
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Continent Country Organisation Number of submitted Part of organisation (Coordinating centre,
survey responses Representative participating site or other)
Asia China Hong Kong Breast Oncology Group 1 Representative participating site
Japan Japan Breast Cancer Research Group 1 Coordinating centre
Korea Korean Cancer Study Group 1 Other
India Breast Intergroup of Eastern India 1 Representative participating site
Indian Co-operative Oncology Network 1 Coordinating centre
Thailand Thai Society of Medical Oncology 1 Representative participating site
Singapore Cancer Therapeutics Research Group 1 Representative participating site
Australia Australia/New Breast Cancer Trials Australia and New Zealand 1 Coordinating centre
Zealand Trans Tasman Radiation Oncology Group 1 Coordinating centre
Europe Austria Austrian Breast & Colorectal Cancer Study Group 1 Coordinating centre
Central and East European Oncology Group 1 Representative participating site
Belgium European Organisation for Research and Treatment of 2 Representative participating site
Cancer Breast Cancer Group
Breast International Group Head Office 1 Coordinating centre
United Kingdom Institute of Cancer Research — Clinical Trials & 1 Coordinating centre
Statistics Unit
Frontier Science Scotland 1 Other
France Unicancer Breast Group 1 Representative participating site
Germany Arbeitsgemeinschaft Gynakologische Onkologie Breast 1 Representative participating site
Study Group
Westdeutsche Studiengruppe 1 Coordinating centre
SUCCESS Study Group 1 Representative participating site
Greece Hellenic Cooperative Oncology Group 1 Representative participating site
Hellenic Society of Breast Surgeons 1 Representative participating site
Ireland Cancer Trials Ireland 6 Coordinating centre & Representative participating
site
Italy Gruppo Italiano Mammella 1 Representative participating site
Gruppo Oncologico Italiano di Ricerca Clinica 1 Coordinating centre
Norway Norwegian Breast Cancer Group 1 Representative participating site
Spain Spanish Breast Cancer Group 1 Coordinating centre
SOLTI Breast Cancer Research Group 1 Coordinating centre
Sweden Swedish Association of Breast Oncologists 1 Other
Switzerland International Breast Cancer Study Group 3 Coordinating centre & Representative participating
site
Latin Argentina Grupo Argentino de Investigacion Clinica en Oncologia 1 Coordinating centre
America Brazil Latin American Cooperative Oncology Group 4 Coordinating centre & Representative participating
site
Chile Chilean Cooperative Group for Oncologic Research 1 Coordinating centre
Peru Grupo de Estudios Clinicos Oncologicos Peruano 1 Coordinating centre
North Canada Canadian Cancer Trials Group 2 Coordinating centre &
America Representative participating site

led to delays in access to trial units for patients and staff. Regional
government mandated clinic closures due to typhoons and black rain-
storms occurred in Hong Kong.

3.2. Sustainability Integration into funding applications

Twelve of 18 co-ordinating centres (67 %) answered yes/maybe
regarding will sustainability feature in funding applications in the next
5 years. Fourteen of 18 (78 %) answered yes/maybe regarding should
sustainability feature in funding applications in the next 5 years.

Similar results were obtained from representative sites, with 13 of 17
sites (76 %) answering yes/maybe regarding will sustainability feature
in funding applications in the next 5 years. Sixteen of 17 group related
sites (94 %) answered yes/maybe regarding should sustainability
feature in funding applications in the next 5 years. Of the 3 additional
groups (FSS, KCSG and SwBCG) all responded that sustainability will
and should feature in funding applications.

3.3. Existing levels of engagement with sustainability initiatives

3.3.1. Participating in Host Institution initiatives (eg University, Hospital,
External Third Party)

The co-ordinating centres of 7 of 18 groups (39 % had no engage-
ment with sustainability initiatives within their host institutions (Fig. 1).
Eleven of 18 (61 %) were currently engaging with some or all of the
following initiatives in the workplace: Host institution climate change

charter or sustainability policy, sustainability task force or working
group, education or training on waste reduction and sustainability,
partnership with external sustainability initiatives (eg My Green Lab,
LEAF, ISO, One Planet Living, etc), a sustainable travel policy, food
waste management, climate assessment of organisation investments,
climate assessment of procured services or purchases, appointment of
climate champions, sustainable plant based diet advocacy, and energy or
water stewardship.

At clinical trial unit level, 4 of 17 groups (23 %) had no engagement
with climate change initiatives within the work environment in their
host institution. Thirteen of 17 groups (76 %) were currently engaging
with some or all of the following initiatives: Host institution climate
change charter or sustainability policy, sustainability task force or
working group, education or training on waste reduction and sustain-
ability, partnership with external sustainability initiatives (eg My
GreenLab, LEAF, ISO, One Planet Living, etc), a sustainable travel pol-
icy, food waste management, climate assessment of organisation in-
vestments, climate assessment of procured services or purchases,
appointment of climate champions, sustainable plant based diet advo-
cacy, energy and water stewardship.

3.3.2. Initiatives specific to the BIG member organisations

The coordinating centres of 4 of 18 member groups (22 %) had no
engagement with climate change initiatives (Fig. 2). Fourteen of 18
groups (78 %) were currently engaging with some or all of the following
initiatives: host institution climate change charter or sustainability
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Level of engagement with climate change initiatives within organisation
host institution

Not applicable - virtual organisation with no physical building

None of the above

Climate assessment of procured services or purchases
Climate assessment of organisation investments
Climate assessment of pension providers

Sustainable plant based diet advocacy

Food waste management

Energy and water stewardship

Appointment of climate champions

A sustainable travel policy

Partnership with external sustainability initiatives
LEAF, ISO, One Planet Living, etc)

(eg Green lab,

Climate change mitigation initiatives

L

Host institution climate change charter or sustainability policy —
sustainability task force or working group |G

o

10 20 30 40 50 €0

% of organisations engaging with climate change initiatives within their host institution

mParticipating sites

mCoordinating centres and BIG HQ

Fig. 1. Level of Engagement with climate change initiatives within organisations host institutions from 17 participating sites and 18 co-ordinating centres expressed
as % responses ranging from 0 % (pension provider assessment) to 50 % (education and training which received 9 positive responses).

Level of engagement with climate change initiatives within the responding
organisations

Other s———

Climate assessment of procured services or purchases

Climate assessment of organisation investments

Partnership with institutional sustainability initiatives

Climate change mitigation initiatives

None of the above | ——

Climate assessment of pension providers
Sustainable plant based diet advocacy
Food waste management |
Energy and water stewardship [
Appointment of climate champions [ ——
A sustainable travel policy |

Partnership with external sustainability initiatives (eg Green lab,..

[

Education or training on waste reduction and sustainability |

(eg partner..
Membership of climate change consortia [

organisation-specific climate change charter or sustainability policy

Sustainability task force or working group |y e—

mParticipating sites

o

10 20 30 40 50 60 70

% of organisations engaging with climate change initiatives

mCoordinating centres and BIG HQ

Fig. 2. Level of engagement with climate change initiatives within participating centres from 17 participating sites and 18 co-ordinating centres expressed as %
responses ranging from 0 % (climate assessment of procured services) to 60 % (education or training on waste reduction which received 11 positive responses).

policy, sustainability task force or working group, education or training
on waste reduction and sustainability, partnership with external sus-
tainability initiatives (eg My GreenLab, LEAF, ISO, One Planet Living,
etc), a sustainable travel policy, food waste management, climate
assessment of organisation investments, climate assessment of procured
services or purchases, appointment of climate champions, sustainable
plant based diet advocacy, energy and water stewardship and other.
‘Other’ answers included NIHR funded project to development of

method/guidance to footprint clinical trials, complete digitization of
protocol related documents, facilitation of web conferences and
recycling.

At the participating site level, 7 of 17 respondents (41 %) had no
engagement with climate change initiatives in their member group. Ten
of 17 groups (59 %) were currently engaging with some or all of the
initiatives.
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3.3.3. Initiatives specific to the clinical trials conducted by BIG member
groups

The coordinating centres of 7 of 18 groups (39 %) had no engage-
ment with climate change initiatives within clinical trials conducted by
their organisation (Fig. 3). Eleven groups (61 %) were currently
engaging with some or all of the following initiatives: patient education,
promoting virtual care and telemedicine within clinical trials for sus-
tainability reasons, promoting remote and central monitoring within
clinical trials for sustainability reasons, climate assessment of procured
services or purchases, consideration of environmental impact at the
clinical trial design stage, reducing sample kit waste and minimising
shipment frequency of supplies/kits.

At participating site level 11 groups (65 %) had no engagement with
climate change initiatives within clinical trials conducted by their
organisation. Six groups (35 %) were currently engaging with some
initiatives. Within the free text responses of the questionnaire, member
groups were asked what the 3 most important climate change mitigation
initiatives undertaken at an organisation level were. Recycling and
strategies to reduce trial related travel, such as remote monitoring and
rationalisation of visits, were most commonly mentioned.

3.4. Challenges to the uptake of more sustainable research practice

The majority of co-ordinating centre respondents (50 %) foresaw
challenges to the uptake of more sustainable research practice within
their organisations. Fig. 4 illustrates the landscape of these challenges.
In addition to the financial and other constraints, respondents noted that
“for any clinical trial the amount of paperwork required is substantial, e-
signatures are not accepted, there must be a hard copy version of
everything - I don’t see this culture changing. Almost everything must be
done in person, satellite clinics are not utilised so patients are required
to travel long distances for clinical visits that could be done locally or
virtually. The mechanics of how a trial is run is slow to change - this is
beyond the institution or organisation and hampers the ability to
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institute change at a local level”. Another noted that “complex oncology
trials with biological endpoints require multiple frequent, complex
sample collections and in person visits. The trade off between sustain-
ability and scientific value will be challenging in this area”. At partici-
pating site level 11 of 17 groups (65 %) foresaw challenges to the uptake
of more sustainable research practices. Free text responses highlighted
these issues eg “For any clinical trial the amount of paperwork required
is substantial, e-signatures are not accepted, there must be a hard copy
version of everything — I don’t see this culture changing ... The mech-
anisms of how a trial is run is slow to change — this is beyond the
institution or organisation and hampers the ability to institute change at
a local level”.

3.5. Facilitators to Engagement in Climate Mitigation Practice

Nine potential facilitators to engagement were assessed using a 5
item Likert score. Examples of facilitators included a charter, guidance
documents, training, funding and providing increased evidence base. As
demonstrated in Fig. 5 a combination of these measures rather than
prioritising a single facilitator was favoured.

4. Discussion

This is the first study of the impacts of climate change on a global
clinical trials network. For one third of all respondents climate change
had impacted on clinical trials activity. These effects were noted in both
the Global North and the Global South. The overwhelming majority of
respondents felt that sustainability should, and will be, a pre-requisite
for funding applications in the future. While significant engagement in
sustainability measures was noted at organizational and site levels, up to
40 % of respondents had no engagement. Reasons for lack of engage-
ment were polyfactorial ranging from apathy to financial factors to time.
Domains of the survey pertaining to engagement highlighted the
importance of guidance documents, networking and funding. They also

Level of engagement with climate change initiatives within
clinical trials conducted by organisations

Other

None of the above

Consideration of environmental impact at trial design
stage

Climate assessment of procured services/purchases

Promoting remote and central monitoring

Climate change initiatives

rlrlrwl

Promoting virtual care and telemedicine

Patient education

mParticipating sites

of

10 20 30 40 50 60 70

organisations engaging with climate change initiative

yrdinating centres and BIG HQ

Fig. 3. Level of Engagement with climate change initiatives within clinical trials conducted by organisations from 17 participating sites and 18 co-ordinating centres
expressed as % responses ranging from 0 % (climate assessment of procured services) to 50 % (promotion of remote monitoring 9 positive responses).
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Challenges to the uptake of more sustainable research practices
in organisations

Other

Lack of engagement

Resource constraints

Financial constraints

staff attitudes

Lack of training and guidance

Competing time pressure at leadership level

Barriers to the uptake of more
sustainable research practices

o

1

o

mParticipating sites

il

20 30 40 50 60 70 80

% of organisations who see challenges

mCoordinating centres and BIG HQ

Fig. 4. Challenges to uptake of sustainable practice by organisations from 11 participating sites and 9 co-ordinating centres who did perceived challenges to the
uptake of mores sustainable practices expressed as % responses ranging from 9 % (other barriers) to 66 % (financial constraints which received 6 responses).

Increased evidence base

Dedicated resource

Rewards/incentives

BIG task force

Funding

Networking with existing sustainable clinical trial organisations

Training on sustainable research practices

Guidance documents on sustainable research practises

Template green charter

Measures to facilitate engagament in climate change
mitigation

o

mParticipating sites

=
o

20

W
IS

40

5
S
o
o
-
IS
@
o

Total score

mCoordinating centres and BIG HQ

Fig. 5. Facilitators to Engagement in Sustainability Initiatives scored on a scale of 1-5 by the 17 participating sites and 18 coordinating sites and then summed up per

group to give a total score for each group.

highlighted the challenges for organisations with competing needs,
multiple stakeholder involvement and lack of dedicated staff and
funding to implement change.

For a quarter of the survey respondents the threat of climate change
was real. By the time the survey was launched in 2023 wildfires in
Canada had already destroyed an area 3 times the size of Denmark in
that year alone, impacting BIG member Canadian Cancer Clinical Trials
Group activities [18]. One month after the closure of the survey,
flooding due to severe rainfall led to over 177 deaths, displaced over
600000 people from their homes and impacted the lives of over 2.4
million people in the region of Rio Grande do Sol, Brazil, an area
equivalent to that of the United Kingdom [19]. Clinical trials at BIG

member Latin America Clinical Oncology Group’s trial units were
impacted in the worst climate disaster in the history of Southern Brazil
[20,21]. Conventionally, climate change was considered to have been
caused by the Global North and suffered by the Global South [22]. The
present survey shows that climate change’s impacts are increasingly
global, and that current global warming at a level of 1.5 °C [23,24], is
disrupting cancer care. Environmental experts highlight that these
events such as super-hot wildfires, extreme precipitation events and
particularly short duration rainfall events, will increase as the earth
warms [23,24]. In Porto Alegre, precipitation is forecast to increase by
86 % in the next 80 years [25]. Learnings from these events will be
important in integrating environmental resilience into clinical research,
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analogous to that resulting from weather events such as Hurricane
Katrina [26]. For the clinical research community these reports exem-
plify how the physical and psychological distance between climate
change and the delivery of cancer care is reducing, which may serve to
amplify engagement intentions [27].

Our findings highlight a significant level of existing engagement in
both workplace and trial specific sustainability initiatives at all levels
within the BIG community, including the development of carbon foot-
printing tools for academic trialists, which is a prerequisite for inte-
grating sustainability into the conduct of publicly funded trials [28,29].
The availability of these tools will promote environmental impact as-
sessments, thereby permitting carbon touch point identification and
mitigation. In their analysis of social tipping dynamics for stabilizing the
Earth’s climate by 2050, Otto and colleagues highlighted that
strengthening climate education and engagement, and disclosing in-
formation on greenhouse gas emissions were 2 of 6 important tipping
points [30]. Initial results from the use of these tools has also increased
awareness of less evident environmental touch points such as correlative
laboratory studies, and data storage, and data linkage [31]. Its inte-
gration resonates with calls to include environmental analysis with
carbon footprinting as a trial endpoint [32]. Alignment and coordination
between and across all stakeholders (including funders, regulators and
publishers) within the clinical research system is also needed to facilitate
this necessary development [33].

The survey shows widespread use of telemedicine, digitization of
records and remote/central monitoring, a trend accelerated by the
COVID-19 pandemic. Such measures are welcome. A typical clinical trial
with 2000 patients visiting one of 10 study sites on 9 occasions would
require a total of 164,000 sheets of paper for case reports and forms, the
study master file and site files [34]. Full digitization of a clinical trial
reduces trial associated emissions by over 90 % [34].

It is evident in the survey that engagement with host institutions
have facilitated sustainability integration measures such as travel pol-
icies and procurement. This may be partly related to the fact that, in
contrast to clinical research where certification is developing [35],
sustainability initiatives in laboratory based research are well estab-
lished. There are initiatives such as the LEAF (Laboratory Efficiency
Assessment Framework), launched in 2021 and adopted in 15 countries
includes an online tool that researchers can use to estimate the envi-
ronmental impact of their labs and track improvements. Laboratories
can become LEAF accredited at three different levels [36]. My Green
Lab, a non-profit organisation, established in 2013 includes ambassador
and accreditation programs to create a culture of sustainability through
science [37]. Recently the Million Advocates for Sustainable Science
letter-signing campaign, co-ordinated by My Green Lab and the Inter-
national Institute for Sustainable Laboratories, has urged funders around
the world to set expectations for efficiency and sustainability in research
methods [38]. Several respondents in the survey highlighted these ini-
tiatives. The proximity and networking between these clinical and lab-
oratory based research communities represents an opportunity to
cascade these initiatives into the clinical arena.

Clinical research guides cancer care. The sustainability initiatives
outlined in this report resonate with initiatives to streamline clinical
research, reducing the over 3 million data points collected in an average
randomised clinical trial, to more pragmatic designs [39]. They also
resonate with research focusing on less intense, but equally effective,
treatment schedules. For instance, in Canada, 25 % of healthcare’s
greenhouse gas emissions are generated by pharmaceuticals [40].
Strategies to reduce treatment schedules translate into reduced time,
financial and climate toxicities for patients. Cancer clinical trial orga-
nisations are critically placed to take a leading role in mitigating the
climate change impact of health care. The collaborative nature of cancer
clinical trial organisations such as BIG can reduce research waste and its
associated climate impacts by decreasing research redundancy [41].
Their funding model [9] permits the use of sustainability requirements
and resourcing in applications analogous to what has been used by
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funders to accelerate gender equality in research [42]. During the
COVID-19 pandemic the added value of leveraging the right to the
benefits of science through vaccinations and clinical trials to advance
the right to health agenda was demonstrated [43]. Similar leveraging of
the clinical research enterprise to accelerate more sustainable health-
care is needed now given the magnitude of the challenges we face.

The aim of this survey was to gain insight into the impact of climate
change, and the level of engagement with sustainability initiatives, in
clinical trials in breast cancer through a global lens. Despite proactive
engagement 28 groups did not respond to the survey, which is con-
cerning for the non-engagement that it represents. Additional concerns
include that over half of the respondents were based in Europe, and that
a non-validated survey was used both of which limit the external gen-
eralisability of the survey regarding the extent of workplace and trial
sustainability engagement reported and cross survey comparisons.
Nonetheless the survey highlights the challenges of developing a climate
responsive clinical research eco-system and mirrors challenges to
climate action present in society [44]. Equally, staff attitudes and lack of
engagement were noted as challenges to sustainability integration by
respondents. The study did not explore climate anxiety or beliefs about
whether individuals or organisations felt their actions would not make a
difference, but did identify time, training and resourcing as barriers to
involvement. Similar to other studies of sustainability empowerment by
health care professionals, time is an endemic problem for individuals
[16]. A survey of 1853 researchers from 127 Universities based in the
United Kingdom was concordant with these findings [45]. High work-
load, uncertainty about what actions to take, perceived lack of agency or
power, inflexible university policies and pressure to travel were some of
the barriers identified. Of these, high workload was identified as the
main barrier to action by over half of respondents.

While the environmental tragedies outlined can serve as trigger
events in which perception of climate risk and the need to integrate
sustainability measures is more favorably viewed, they are not sufficient
by themselves [46]. It has been long understood by both behavioural
scientists and healthcare professionals that even highly motivated peo-
ple often don’t engage with actions that are consistent with their mo-
tivations [16]. Removing or reducing the barriers that make the
recommended action difficult facilitates engagement [47]. In the pre-
sent study, finance, training and resourcing were identified as barriers
and facilitators to involvement. Similarly, a study of climate engaged
physicians in Canada highlighted the role of education and translational
supports to guide climate impact reduction strategies in healthcare [48].
At Cancer Trials Ireland (a BIG member group), a climate change charter
has been developed by staff and patients to provide a toolkit for sus-
tainability integration, including additional organisational touch points
such as pension providers [49,50].

Clinical trials and those associated with them are agents for change
within health systems. Involvement of this group can act as a social
tipping element [30]; an action with potential to accelerate spread of
new behaviours, social norms, and structural reorganisations. BIG was
founded 25 years ago when the challenges of climate change were less
evident. Since then over 500, 000 people have died due to climate
change intensified weather events, and economic losses from climate
change have been estimated at $23 trillion due to premature mortality,
healthcare expenditure and healthcare related work loss [51-53]. Tes-
timonies from those impacted by extreme weather highlight profound
physical and mental impacts [54].

5. Conclusion

This survey demonstrates that for BIG members and the communities
they serve, climate change has become a devastating reality. Unfortu-
nately, the available scientific evidence indicates that climate change
will become increasingly relevant in all communities [55-59]. In the
past 25 years BIG has become an anchor organization in breast cancer
research with a global network that could serve as a catalyst for
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sustainability integration. Its members strongly consider that sustain-
ability integration will and should be part of funding applications in the
future. Indeed in the autumn of 2024, Cancer Research United Kingdom
(CRUK) have integrated a question on sustainability in grant applica-
tions for the first time. The survey demonstrates enthusiasm for inte-
gration but concordant with surveys of other communities,
demonstrates the need for funding streams to facilitate such integration
and build a more climate responsible clinical research (and consequently
clinically responsible) ecosystem [47,60-62].
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