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ABSTRACT
Introduction  Climate change is one of the greatest 
threats to public health today, placing considerable 
pressure on the healthcare sector. During patient care 
processes, hospital facilities contribute to greenhouse gas 
emissions through the use of greater resources and higher 
energy consumption. Consequently, there is growing 
interest among researchers, universities, organisations 
and governments to study the impact of the healthcare 
sector on the environment and to develop strategies to 
mitigate its effects. The aim of this scoping review is to 
determine the extent and nature of current literature on 
global warming from hospitals and clinical services, and 
ways in which they contribute to its effect. Planning and 
execution of future research are possible once those areas 
with existing gaps are identified.
Methods and analysis  A broad literature search will 
be carried out to illustrate the ways in which hospitals 
and clinical services, processes and activities contribute 
to climate change. Our protocol was drafted using the 
Preferred Reporting Items for Systematic reviews and 
Meta-Analyses extension for Scoping Reviews. The final 
protocol was registered prospectively with the Open 
Science Framework. All identified studies indexed in 
Medline, Scopus and Embase will be examined.
Ethics and dissemination  This project is literature-based 
research; therefore, it does not require ethical approval. 
The results will be presented to researchers as well as 
policymakers in this particular area, via conferences, 
webinars, podcasts and online events. A peer-reviewed 
publication will be submitted to specific journals of 
interest.

INTRODUCTION
Climate change is one of the greatest threats 
to public health worldwide, with demon-
strated territorial displacement and reloca-
tion due to climate stressors. People affected 
by climate change are at greater risk of infec-
tious and respiratory diseases and increased 
mortality which are directly related to higher 
temperatures and heat episodes. Further-
more, the rise of foodborne, vectorborne and 
waterborne diseases places additional strain 
and pressure on the already strained health-
care systems.1

In medical care, hospital facilities 
contribute to greenhouse gas emissions 
through their operations. Patient healthcare 
and the practice of rendering health services 
require, among others, the use of therapeutic 
supplies, drugs and equipment, as well as ster-
ilisation processes, some technologies and 
life support systems, all of which consume 
significant resources and result in substantial 
waste and proven higher energy consump-
tion. Therefore, every healthcare action 
becomes an important source of emissions,2 
and these emissions have harmful effects on 
human health.

A number of studies address the issue of 
greenhouse gas emissions in the health sector, 
indicating that these reach between 4% and 
10% of total emissions in different coun-
tries.3 4 In 2018, the USA alone was respon-
sible for generating 1692 kg per capita and 
the loss of up to 388 000 disability-adjusted 
years of life.5

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ One of the strengths of this protocol is that it does 
not intend to assess the greenhouse gas emissions 
of the healthcare system in general, but rather aims 
to specifically describe the spectrum of publica-
tions regarding hospital/clinical services emissions. 
Undoubtedly, it is an important aspect for clinicians 
who are interested in mitigating the environmental 
impact of their professional activities.

	⇒ The studies published in this regard and that syn-
thesise the evidence must be updated.

	⇒ This scoping review will accomplish the best stan-
dard for reporting, such as the Preferred Reporting 
Items for Systematic reviews and Meta-Analyses 
extension for Scoping Reviews.

	⇒ This scoping review will examine and summarise 
the findings related to the contribution of hospitals 
and clinical services to global warming. Still, they 
are expected to be heterogeneous regarding meth-
ods and results and with gaps in the literature.
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As a result, universities, organisations and government 
agencies globally have expressed growing interest in 
ongoing research, to study the impact of the healthcare 
sector on the environment and develop strategies that 
might mitigate such impact.6 The Declaration of Helsinki 
emphasises the urgency of acting to protect human and 
planetary health.7 Existing studies are generally descrip-
tive or narrative reviews on the impact of emissions on the 
environment from the healthcare sector; these include, 
but are not limited to, therapeutic procedures, inten-
sive care unit admissions, surgeries, anaesthetic supplies 
and the use of some devices.6 8 9 We found studies that, 
even while mentioning hospitals, mainly evaluated the 
global effect of greenhouse emissions on the healthcare 
system in different countries.3–5 Other studies that synthe-
sise the related evidence of this subject must either be 
updated8 10 11 or focus on a specific hospital activity, such 
as surgery.9

In general, scoping reviews are commonly used to 
clarify the limits of what has been published thus far and 
are especially useful when a body of literature has not yet 
been comprehensively reviewed, or is of a large, complex 
or heterogeneous nature that is not amenable to a more 
precise systematic review.12 The scoping reviews can 
examine the extent (ie, size), range (variety) and nature 
(characteristics) of the evidence on a topic or question, 
summarise the findings of a body of knowledge that is 
heterogeneous in terms of methods and identify gaps in 
the literature.13

Consequently, a scoping review will be carried out to 
enable an updated and comprehensive search of the 
scope and nature of existing studies, and the degree to 
which hospitals and clinical services contribute to global 
warming.

METHODS AND ANALYSIS
An extensive bibliographical search will be carried out 
indicating how hospitals and clinical services, through 
various processes, activities and diagnostic or therapeutic 
strategies, contribute to climate change, which in turn 
exerts pressure on global public health.

This study will be carried out with the objective of 
understanding and internalising the areas of the existing 
literature on the activities of hospitals and clinical services 
and their contribution to global warming. A search for 
studies examining how hospitals and their clinical services 
contribute to climate change will be considered in this 
analysis, allowing us to identify gaps for future research.

To meet this objective, two authors will independently 
search the following databases: Medline, Scopus and 
Embase.

The search strategy is exhaustive and broad in scope 
and began in the year 2000, since as of that date, the 
production of scientific evidence accelerated. The 
following filters will be applied: articles published from 
2000 to June 2023, all languages and any type of design.

Each of the three authors will select articles according 
to the objectives of the study, by title and abstract. In 
cases where publications are selected by two authors, the 
article will be automatically incorporated. If only one of 
the authors selects a particular publication, the differ-
ences will be resolved through discussion. If there is no 
consensus, a third author will resolve the differences.

We will use the following search strategy:
Medline: (((((((carbon footprint) OR (greenhouse 

effect)) OR (greenhouse gas**)) OR (global warming)) 
OR (climate change)) OR (life cycle assessment)) AND 
(((hospitals) OR (hospital units)) OR (laboratories, 
hospital))) AND ((((((((((((environment** medicine) 
OR (gases)) OR (anesthesia and analgesia)) OR (Anes-
thetics)) OR (Anesthesiology)) OR (Anesthesiologist)) 
OR (Waste Products)) OR (Sanitary engineering)) OR 
(Health care)) OR (Health care activities)) OR (Health 
process)) OR (Medicine)).

Embase: (((((((carbon footprint) OR (greenhouse 
effect)) OR (greenhouse gas)) OR (global warming 
potential)) OR (climate change)) OR (life cycle assess-
ment)) AND (((hospital) OR (hospital subdivisions 
and components)) OR (hospital laboratory))) AND 
((((((((((((environmental medicine) OR (gas)) OR 
(anesthesia procedure)) OR (anesthetics agent)) OR 
(anesthesiology)) OR (anesthesiologist)) OR (waste)) 
OR (sanitation)) OR (health care)) OR (health care 
activities)) OR (health process)) OR (medicine)).

Scopus: (((((((carbon footprint) OR (greenhouse 
effect)) OR (greenhouse gases)) OR (global warming)) 
OR (climate change)) OR (life cycle assessment)) AND 
(((hospitals) OR (hospital units)) OR (laboratories, 
hospital))) AND ((((((((((((environment medicine) 
OR (gases)) OR (anesthesia and analgesia)) OR (Anes-
thetics)) OR (Anesthesiology)) OR (Anesthesiologist)) 
OR (Waste Products)) OR (Sanitary engineering)) OR 
(Health care)) OR (Health care activities)) OR (Health 
process)) OR (Medicine)).

Our protocol was drafted using the Preferred Reporting 
Items for Systematic reviews and Meta-Analyses extension 
for Scoping Reviews.10 The final protocol was registered 
prospectively with the Open Science Framework (regis-
tration DOI:10.17605/OSF.IO/VWNHZ).

The eligibility criteria for including the studies in this 
scoping review are studies published in peer-reviewed 
journals between 2000 and June 2023, written in all 
languages, and articles with all types of methods: orig-
inal research articles, reviews, editorials, case studies and 
conference papers.

Studies are excluded if they are conference proceed-
ings or dissertations.

Data extraction process
Once studies are selected through the scoping review, 
data extraction will include the following: title, author, 
publication date, journal, type of study/design, objec-
tives, methodology, characteristic of the health services/
hospital, keywords, concept used (carbon footprint, 
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greenhouse effect, greenhouse gases, global warming, 
climate change, life cycle assessment), study popula-
tion, context and important results. The research team 
will discuss these factors to ensure standardisation and 
comprehensiveness of the data extraction process. The 
results will be presented using tabulated data, and new 
themes will be included as necessary. If an appraisal of the 
methodological quality is found in the original studies, we 
will include this information.

Patient and public involvement
None.

ETHICS AND DISSEMINATION
This project is literature-based research, thus does not 
require ethical approval. The results will be submitted for 
publication in a relevant scientific journal.

Results will be introduced to other researchers and 
policymakers in this area through conferences, and a 
peer-reviewed publication will be submitted to a specific 
journal of interest.
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