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As proponents of sustainable development within the health sector, we deem it necessary to
highlight the critical importance of fostering multidisciplinary collaboration to address the
urgent environmental and societal challenges facing healthcare today. The conventional silos
in healthcare—encompassing medicine, nursing, and pharmacy—while effective in their
respective domains, are insufficient when confronted with the complexities of sustainability
[1]. The specialization of medicine has often placed professionals in a gilded isolation, charac-
terized by solid certainties yet, at times, blind to the genuine needs of the broader context,
which now demands a more integrated and comprehensive approach [2]. The integration of
various disciplines, such as environmental science, engineering, economics, and social sci-
ences, is not merely advantageous but necessary for tackling the intricate challenges of plane-
tary health [3]. This need is increasingly being acknowledged and prioritized by funders,
researchers, and even policymakers, who are advocating for enhanced multidisciplinary col-
laboration [4].

Healthcare significantly influences the global economy, influencing and being influenced
by the broader environmental and socio-economic landscape. The sector is both a heavy con-
sumer of resources and a substantial generator of waste, making its impact on the environment
substantial. Hospitals, for instance, consume energy at a rate approximately 2.75 times higher
than other types of commercial buildings, due to their extensive ventilation, heating, cooling,
and lighting needs, essential for maintaining optimal conditions for patient care [5]. Clinical
laboratories further contribute to this footprint, consuming 3 to 6 times more energy per unit
surface area compared to an office building [6]. With medical waste volumes escalating glob-
ally, it is estimated that healthcare-related waste comprises about 1-2% of total produced
urban waste [7]. Considering those environmental stressors, together with greenhouse gases,
particulate matter, air pollutants, and water use, it has been established that the global health-
care sector had a climate footprint of 2.0 Gt CO2e in 2014, equivalent to 4.4% of global net
emissions [8]. If healthcare were a country, it would be the fifth-largest emitter on the planet,
whose highest contributions come from the United States (546 Mt CO2e), China (342 Mt
CO2e), and the European Union (248 Mt CO2e) [8].

This stark statistic is a call to action for incorporating sustainable practices that can drasti-
cally reduce such impacts.

Multidisciplinary collaboration in sustainable healthcare significantly enhances the effec-
tiveness and efficiency of healthcare systems while addressing complex environmental and
social challenges. This approach integrates diverse expertise from fields such as environmental
science, engineering, economics, and social sciences, which is essential for developing
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sustainable healthcare practices that consider a broad spectrum of factors including clinical,
environmental, social, and economic dimensions [9]. By merging knowledge from various dis-
ciplines, healthcare systems can innovate and create effective solutions to sustainability chal-
lenges. For example, environmental scientists can provide insights into reducing waste and
pollution, while engineers can develop technologies that minimize energy consumption and
enhance resource efficiency. Economists can evaluate the cost-effectiveness of sustainable
practices, ensuring that these initiatives are economically viable, benefiting both the environ-
ment and an organization’s financial health. An exemplary case is found in the work of Ross
etal. [10], where they achieved savings of $800K over three years by minimizing material,
energy, and water consumption, and reducing waste through the implementation of 3R poli-
cies in their laboratories. In educational settings, a collaborative multidisciplinary approach
can prepare future healthcare professionals to face sustainability challenges effectively, equip-
ping them with the necessary skills for their future careers [11]. Moreover, it fosters a culture
of continuous learning and knowledge exchange among professionals from different fields,
enhancing sustainability practices within healthcare settings.

Additionally, psychologists play a crucial role in shaping behavioural changes within organiza-
tions and among the public to support sustainability initiatives. The emerging field of the psychol-
ogy of sustainability and sustainable development adds a new dimension to this, prioritizing the
improvement of proactive individual well-being within natural, social, and organizational envi-
ronments, rather than focusing solely on preventing harm (exploitation, depletion) [12]. In
response, our Laboratory Medicine unit at the University Hospital of Padova has partnered with
the Department of General Psychology at the University of Padova. This collaboration focuses on
identifying pro-environmental behaviours among laboratory personnel and developing training
to foster a sustainable workplace culture through innovative cognitive and environmental psy-
chology techniques. Scientific evidence suggests that encouraging pro-environmental skills and
behaviour in workers is a strategic solution for working places to facilitate this change [13].

Another critical area where interdisciplinary efforts are vital is in the management of medi-
cal waste. Traditional methods of disposal are often environmentally hazardous [7]. Collabora-
tion with environmental experts and engineers can lead to innovative solutions that are both
effective and sustainable. For example, using autoclaves to treat medical waste reduces the
need for incineration [14], thereby cutting down on air pollution and energy consumption.
Another option is to minimize the tonnes of hazardous waste produced [15]. From this per-
spective, our medical laboratory, in collaboration with the civil engineering department, has
initiated a study to identify potentially recyclable waste intended for incineration. We have
found that certain polypropylene products could be reintegrated into a recycling cycle through
high-temperature disinfection and subsequent pyrolysis. Further analysis is ongoing.

Another illustrative example of successful multidisciplinary collaboration is the implemen-
tation of green building standards in the construction of new healthcare facilities, as the LEED
(Leadership in Energy and Environmental Design) rating system [16]. Developed by the U.S.
Green Building Council, this system employs a points-based framework to evaluate the sus-
tainability and environmental performance of buildings. By fulfilling defined criteria in several
categories, such as energy efficiency, water conservation, and indoor environmental quality,
buildings demonstrate a robust commitment to sustainability. Higher levels of LEED certifica-
tion require projects to exceed baseline standards, fostering continuous improvement and
enhancing environmental performance over time. By bringing together architects, environ-
mental experts, and healthcare professionals during the planning and design phases, hospitals
can achieve these standards more effectively and affordably.

Moreover, sustainable healthcare does not only mean greener operations but also involves
broader considerations such as patient care and community health [17].
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Proactive behaviours, especially in the realm of workplace health promotion, can bring sig-
nificant health co-benefits, such as fostering a healthier population, boosting productivity, and
improving overall quality of life. These advantages remain relevant even in the face of the con-
siderable challenges posed by climate change, which has far-reaching effects on public health.
The public health approach, which is centred on vulnerability assessments and prioritizing
high-risk populations, provides an engagement opportunity for many sectors where equity is a
shared concern. This innovative integration not only drives scientific and operational advance-
ments but also enhances patient care by incorporating a deeper understanding of social deter-
minants of health. Tailoring healthcare delivery to meet the needs of diverse populations
promotes equity and better access to care [18].

A truly sustainable approach addresses the social determinants of health, ensuring equitable
access to care and reducing disparities. This requires input from public health experts, policy
makers, and community leaders, ensuring that sustainability efforts are aligned with the overall
well-being of the population [19]

In conclusion, the integration of various disciplines within the health sector is not just an
option but a necessity for sustainability. This holistic approach ensures practical, cost-effective,
and culturally sensitive sustainability initiatives. It is imperative for healthcare leaders and pol-
icymakers to embrace and foster multidisciplinary collaborations to build a sustainable future
in healthcare that is beneficial for the planet and for future generations.
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