Metrics used in quality improvement

publications addressing
environmental sustainability in
healthcare: a scoping review

©®

OPEN ACCESS

» Additional supplemental
material is published online
only. To view, please visit the
journal online (https://doi.
org/10.1136/bmjgs-2025-
018519).

For numbered affiliations see
end of article.

Correspondence to
Dr Karen B Born;
karen.born@utoronto.ca

Received 16 January 2025
Accepted 6 May 2025

| '.) Check for updates

© Author(s) (or their
employer(s)) 2025. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ Group.

To cite: Sue-Chue-Lam C,
Yanikomeroglu S, Baginskis D,
et al. BMJ Qual Saf Epub
ahead of print: [please include
Day Month Year].
doi:10.1136/
bmjgs-2025-018519

Colin Sue-Chue-Lam,"? Sezgi Yanikomeroglu,® Darius Baginskis @,

Doulia M Hamad,"? Brian M Wong,**>® Nicole Simms,?

Karen B Born ® 2

ABSTRACT

Objective Quality improvement (Ql) practices

and scholarship are increasingly concerned with
environmental sustainability given the negative
health outcomes caused by the ecological crisis, as
well as the environmental impacts of healthcare
delivery itself. A core component of QI activities is
measuring change. How sustainability metrics have
been used in QI is unclear. We conducted a scoping
review of metrics used in published sustainability-
focused Ql initiatives.

Data sources MEDLINE, EMBASE, CINAHL and
Scopus from 2000 to 2023.

Eligibility criteria Published healthcare QI
initiatives intended to address environmental
sustainability with at least one quantitative
sustainability metric.

Data analysis Publication, study, measurement
and QI intervention characteristics were charted
from included studies. Data items were synthesised
and presented narratively as well as quantitatively.
Results We screened 6294 studies and included
90 full-text publications. The studies were published
from 2000 to 2023, with the majority (61%, 55/90)
published since 2020. Publications originated from
a wide range of clinical disciplines with most QI
projects situated in the inpatient setting (78%,
70/90). Environmental sustainability metrics were
subcategorised into activity data and environmental
impact indicators. Some papers included more than
one category of activity data, with the most common
being cost (88%, 79/90), hospital waste (52%,
47/90), anaesthetic gases (49%, 44/90), disposable
use (24%, 22/90) and distance travelled (14%,
13/90). Fewer publications included environmental
impact indicators, with global warming potential
dominating this category (53%, 48/90).
Discussion There is a need to align QI efforts
with environmental sustainability. However, there is
limited guidance specific to healthcare QI on how
to measure environmental impacts of these efforts.
This review illuminates that sustainability-focused Ql
efforts to date have used a relatively narrow set of
sustainability metrics. QI scholars and practitioners
can benefit from further education, measurement
frameworks and guidelines to effectively incorporate
environmental sustainability metrics into QI efforts.

WHAT IS ALREADY KNOWN ON THIS
TOPIC

= There is a growing body of literature
on quality improvement (Ql) initiatives
aiming to address environmental
sustainability.

WHAT THIS STUDY ADDS

= QI practitioners have predominantly
used activity data rather than
measures of environmental impact for
sustainability metrics. Those studies
reporting measures of environmental
impact rarely reported impacts other
than global warming potential.

HOW THIS STUDY MIGHT AFFECT
RESEARCH, PRACTICE OR POLICY

= To ensure Ql initiatives are truly
impacting environmental sustainability,
future QI and clinical innovation work
should take a more holistic view of
sustainability by considering as broad a
set of environmental impact categories
as is applicable and feasible. This view
ought to be embedded in QI guidelines,
institutional policy and strategic
planning.

INTRODUCTION

Growing attention to the environmental
impacts of healthcare delivery, along-
side mounting health human resource
constraints and rising healthcare costs,
has elevated sustainability as a key domain
of healthcare quality. The healthcare
sector constitutes approximately 4.4%
of total global carbon emissions through
direct care delivery (eg, use of anaesthetic
gases with high global warming potential
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Systematic review

(GWP)), the need for electricity (which may derive
from carbon-intensive energy sources) and through
the supply chain (eg, manufacturing of pharmaceu-
ticals).” Further, healthcare delivery, especially in
resource-intensive hospital settings, generates consid-
erable waste, including of single-use plastic and other
disposables such as laboratory and surgical supplies.’

The healthcare system must also grapple with the
human health harms and societal instability, resulting
from the climate crisis and large-scale climate change-
related events such as heatwaves and flooding.* For
example, air pollution and poor air quality gener-
ated by fossil fuel combustion are estimated to drive
an annual excess 8.34 million deaths globally through
cardiometabolic and respiratory diseases.” ¢ Health-
care systems and providers aim to improve health;
therefore, care delivery must minimise emissions to
reduce environmental and health harms.

Efforts to reduce emissions include initiatives to
eliminate unnecessary care, make care more effi-
cient and address the underlying social determinants
of health to reduce demand for healthcare services.
Recognising the alignment of quality and environ-
mental sustainability, an increasing number of health-
care providers and organisations have sought to use
quality improvement (QI) to mitigate the environ-
mental impacts of healthcare.” Despite the emerging
consensus that the healthcare sector must undergo a
sustainability transformation and that QI has much to
offer in this regard, little is known about how QI prac-
titioners have mobilised existing approaches to tackle
environmental concerns.

QI relies on robust data collection around quality
measures (including outcome, process and balancing
measures) to determine whether an intervention
is having the desired effect.® These measures are
intended to assess improvements towards QI goals. Yet
the desired effect in terms of environmental impact is
not within the realm of traditional QI measures and
data holdings. QI practitioners thus face the difficult
task of selecting among environmental sustainability
metrics. These environmental sustainability metrics
describe a range of environmental impacts including
but not limited to GWP and are commonplace in the
environmental foot printing literature.” However, QI
practitioners may have little familiarity with the range
of environmental impacts—and thus metrics—associ-
ated with healthcare activities.

The lack of standardisation in defining and measuring
environmentally sustainable healthcare has been noted
elsewhere; when it comes to measurement, there is
variability in terms of both what is being measured
and how.'’ Furthermore, measurement is critical to
ensure QI does not have unintended consequences. To
illustrate, efforts to substitute total intravenous anaes-
thesia (TIVA) for inhaled anaesthetic gases with high
GWP may mitigate carbon emissions. However, TIVA
anaesthetic has demonstrated toxicity when disposed

of incorrectly with deleterious effects on aquatic life
and other living organisms.'" It is therefore imperative
that greater sophistication is pursued in the measure-
ment of environmental impacts in QL

The aim of this scoping review is to describe the
range of measurement approaches and measures used
in environmental sustainability-focused QI efforts.
This will serve as a starting point for developing
guidance on the use of such measures in clinical and
scholarly work related to QI projects focused on envi-
ronmental sustainability.

METHODS

Protocol and registration

The scoping review was designed in keeping with the
Arksey and O’Malley framework, which identifies five
required steps for conducting a scoping review and
reported following the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses extension for
scoping reviews (online supplemental table 1)."*'> The
protocol was published previously and articulated the
first step of the scoping review, identifying a research
question or primary aim, which is to better understand
how existing QI efforts to address environmental
sustainability in healthcare have attempted to identify
and measure ecological impacts.'* The scoping review
approach was chosen because the aim is to map the
character and extent of a rapidly growing and heter-
ogeneous body of literature, and not to arrive at a
precise effect estimate. "

Identifying relevant studies

We designed a comprehensive search strategy in collab-
oration with experienced information specialists and
a QI research synthesis expert. The terms capturing
QI and clinical innovation efforts included variations
on key words for QI (eg, clinical innovation) and
sustainability (eg, waste, carbon, environment). The
healthcare setting was captured using variations on the
term ‘healthcare’ (eg, hospital, operating room). The
strategy was validated through the retrieval of several
key studies, determined a priori to meet inclusion
criteria. The full MEDLINE search strategy is detailed
in online supplemental appendix 1. We limited our
search to published literature in peer-reviewed liter-
ature.

MEDLINE, EMBASE, CINAHL and Scopus were
searched using database-specific search strategies for
peer-reviewed literature published between 2000 and
2023 in the English language. The MeSH (Medical
Subject Headings) terms selected for the search in
MEDLINE were adapted to corresponding headings
in each database. We chose to limit our results to those
published after 2000 because the seminal report that
popularised the quality and patient safety movement,
To Err is Human, was published in this year. QI in
healthcare subsequently emerged internationally as a
field, with a corresponding academic and evaluation
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community.'® Furthermore, the environmental impacts
of healthcare have not been widely published until the
last two decades.'” "’

Study selection

Studies were included if they described a QI initiative
or clinical innovation in the human healthcare setting
that was intended to address environmental impact
with at least one quantitative environmental sustain-
ability metric. Intention was determined with refer-
ence to the study’s stated aim, rationale and conclu-
sions. Sustainability metrics were considered broadly,
including environmental impact data, which measure
emissions and waste associated with the production
or consumption of resources (eg, kilograms of CO2)
and activity data, which are comparable to process or
structure measures in QI and can serve as a proxy for
environmental impact (eg, vials of drug used).

We excluded modelling studies, reviews, case reports,
editorials, letters, commentaries and other publications
that did not report any primary data or present new
analyses of existing data. Studies describing QI or clin-
ical innovation efforts taking place in the healthcare
setting but outside of the clinical encounter (ie, phys-
ical plant, exclusively operations or engineering) were
also excluded. Studies that were not peer reviewed or
published in languages other than English were also
excluded.

Covidence was used to screen search results and
extract data. A team of four reviewers (KB, CSCL,
DH, SY) conducted a two-stage screening process.
The first stage was abstract and title review, with
eligibility confirmed by two independent reviewers.
Disagreements were resolved through discussion and
consensus, involving a third reviewer if consensus
was not achieved. The second screening stage was
conducted on full-text articles with the four initial
reviewers (KB, CSCL, DH, SY) and an additional
reviewer (DB), again in duplicate with disagreements
resolved through discussion and consensus; an addi-
tional reviewer was involved if consensus was not
achieved.

Data extraction

Data were extracted in duplicate by two independent
reviewers using a pilot-tested data abstraction form in
Excel. Abstracted data were grouped into three catego-
ries—publication, study and measurement characteris-
tics. The publication characteristics captured the title,
publication year, abstract/full text, study duration, first
author and journal. Study characteristics include the
country of origin, inpatient/outpatient setting, clin-
ical specialty, study design, funding source, type of QI
intervention used and broad categorisation within the
sustainability framework of recycle, reduce and reuse.
This framework was selected as it has been promoted
by environmental organisations and governments for

decades as a simple and memorable way to encourage
sustainable behaviour in everyday life.

Data charting

We charted the extracted data both narratively and
quantitatively using tables and figures. We categorised
QI interventions based on a typology of QI interven-
tions in the resource stewardship literature.'® Meas-
urement characteristics captured each metric across
the included studies. For each metric, we noted
whether the sustainability metric tracked activity data
(eg, vials of medication used) or environmental impact
data (eg, GWP). We also noted whether the metric’s
scale was absolute (ie, kilogram waste reduction), rela-
tive (ie, percentage waste reduction) or both, and the
unit of measurements used to quantify each metric (eg,
kilogram, litre, etc). Multiple metrics could be charted
from a single study, so proportions for metrics often
sum to greater than 100%.

RESULTS

The search strategy identified 6294 unique references.
After completing our two-stage screening process, we
ultimately included 90 publications (figure 1, online
supplemental table 2). Of these, 66% (59/90) were
full publications and 34% (31/90) were conference
abstracts. Study characteristics are presented in table 1.

We identified a significant increase in published
QI initiatives addressing environmental sustainability
between 2019 and 2023 (online supplemental figure
1). Publications originated predominantly from the
United Kingdom (41%, 37/90) and the USA (32%,
29/90), with all other countries contributing fewer
than 10% of included publications each (online
supplemental table 3). A plurality of publications
documented an intervention taking place over less
than a year. Identified publications were predomi-
nantly published in specialty journals rather than jour-
nals dedicated to QI. The majority of studies (83%,
75/90) used a before—after design to analyse the effec-
tiveness of their QI intervention or clinical innovation.
Funding was uncommonly reported. When it was,
publications were typically not funded (54%, 22/41
studies identifying any funding source).

We found QI interventions across medical, surgical
and allied health disciplines, generally reporting on
initiatives carried out in the inpatient setting (78%,
70/90), with the highest percentage of publications
arising from anaesthesiology (40%, 36/90) (table 2).
These studies mostly featured interventions to reduce
and eliminate the use of the highly volatile inhaled
anaesthetic gas desflurane, which has an outsized
environmental footprint due to its long atmospheric
lifespan and energy-intensive production. Anaesthesia
studies also included interventions to substitute anaes-
thetics or change practices, such as introducing low
flow gas rates, which release less gas during procedures.
Nearly all QI interventions and clinical innovations

Sue-Chue-Lam C, et al. BMJ Qual Saf 2025;0:1-9. doi:10.1136/bmjgs-2025-018519

3

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw elep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Aq paloslold

" jooyasaboysnwseig
V11-Z39 uswiredsaq 1e G20z ‘9 sunr uo jwod fwg AivyesAienby:dny woly papeojumod '520Z AN ¥Z U0 6TS8T0O-GZ0Z-sblwag/9eTT 0T se paysiignd 1s1y :yes end CINg


https://dx.doi.org/10.1136/bmjqs-2025-018519
https://dx.doi.org/10.1136/bmjqs-2025-018519
https://dx.doi.org/10.1136/bmjqs-2025-018519
https://dx.doi.org/10.1136/bmjqs-2025-018519
https://dx.doi.org/10.1136/bmjqs-2025-018519
https://dx.doi.org/10.1136/bmjqs-2025-018519
http://qualitysafety.bmj.com/

Systematic review

References from databases/registers [n = 7944)
[as n= 7938 studies)

Embass (n = 6810

MEDLINE (n = 1022}

CINAHL {n =112)

[
&
m
-
=
k=]
[ =]
a
-]

References removed (n = 1644)

> Duplicates identifizd manuzlly (n= E}
Duplicates identifisd by Covidence [n = 1635)
h 4
Studies screenad (n = 6294) | Studies excluded (n = 6060)
Studies sought for retrieval (n = 234) 2 Studies not retrieved n=3)
]
=
¥ 7
H
3 Studies assessed for eligibility (n = 231) > Studies exciuded (n = 141)
Mot peer reviewed (n=1)
Mo quantitative measure of impact (n= 3]
Mo mention of environment/ecology as rationale
(n= 20}
not Q) or clinical innovation - modelling study,
sudit, tc without change intervention (n= 117)
p 4
Studies included in review (n = 90)
Figure 1 Study selection based on the Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram, available online (www.

prismastatement.org). Ql, quality improvement.

aimed to reduce the volume of an environmentally
consequential practice (98%, 88/90), whereas reuse
and recycling were far less commonly the focus (11%,
10/90 and 19%, 17/90, respectively).

Included studies generally used a multicomponent
approach to their QI intervention, which the resource
stewardship literature has identified are more effective

in addressing the complexity of reducing unneces-
sary healthcare (69%, 62/90)(table 2). Among the
deployed QI interventions, the most common were
creating a new clinical pathway for care or estab-
lishing new criteria for discontinuation of a service
(63%, 57/90), clinician education (60%, 54/90), audit
and feedback (27%, 24/90), recommendation or
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Table 1 Study characteristics
Characteristic N %
Publication type
Abstract 31 34.4
Full text 59 65.6
Continent of origin
Australia 8 8.9
North America 32 35.6
Europe 44 48.9
Asia 5 5.6
Africa 1 1.1
Funding
Hospital/university 8 8.9
Foundation/government 5 5.6
Any industry 4 4.4
Mixed without industry 1 1.1
Mixed with industry 1 1.1
Not funded 22 24.4
Not identified 49 54.4
Setting 0.0
Inpatient 70 71.8
Outpatient 18 20.0
Both 2 2.2
Clinical specialty
Anaesthesia 36 40.0
Surgery 42 46.7
Other 22 24.4
Medicine 17 18.9
Study design
Before—after 75 833
Randomised trial 3 33
Other 12 13.3
Approach
Reduce 88 97.8
Reuse 10 1.1
Recycle 17 18.9
Table 2 Ql interventions used
Ql intervention
Single intervention 28 31.1%
Multicomponent intervention 62 68.9%
Ql intervention
Recommendation 24 26.7%
Behavioural nudge 23 25.6%
Order set or documentation 5 5.6%
Decision support 5 5.6%
Clinician champions 9 10.0%
Clinician education 54 60.0%
New clinical pathways or discontinued criteria 57 63.3%
Audit/feedback 24 26.7%
Clinician risk-sharing 0 0.0%
Patient cost-sharing 0 0.0%
Patient education 4 4.4%

Ql, quality improvement.

guideline dissemination to clinicians (27%, 24/90) and
behavioural nudges (26%, 23/90). No studies used any
form of clinician risk-sharing or patient cost-sharing.

Sustainability metrics targeted both activity data
and environmental impacts. Studies predominantly
reported activity data. These were aggregated into
eight categories, listed in order of relative frequency:
cost, hospital waste, anaesthetic gases, disposables
used, distance travelled, pharmaceutical waste, labora-
tory utilisation and other (figure 2A). Fewer publica-
tions reported environmental impacts (figure 2B). Of
those that did, GWP as measured by greenhouse gas
emissions was overwhelmingly the impact category of
choice. Studies tended to report absolute rather than
relative changes in their metrics. We chose to consider
the widespread use of financial cost as an activity
measure related to sustainability, which may be criti-
cised as an overly indirect or general metric. However,
it is well justified on the basis that, on the time horizon
used for the included studies, financial cost is a good
proxy for environmental impacts."’

The diversity of ways in which a single environ-
mental impact indicator could be operationalised is
summarised in table 3. For example, utilisation of
anaesthetic gases was most commonly quantified
by volume of gases used in litres, but some studies
used flow rates and others used vials of medication
disposed.?® 2! Hospital waste was most commonly
quantified by the weight of waste, but some studies
measured the proportion of waste that was recycled,
incinerated as hazardous waste or disposed of as solid
waste. > #

DISCUSSION

In this scoping review of published QI interventions and
clinical innovations intended to address environmental
sustainability in the clinical setting, we identified 90
publications utilising a range of QI approaches and
sustainability metrics. Our results complement those
of the recent scoping review by Padget et al that found
‘environmentally sustainable healthcare’ to be a heter-
ogeneous concept as used by studies that either defined
environmentally sustainable healthcare or measured
the impact of healthcare on the environment.'” One
might expect those taking action on environmental
sustainability in healthcare, as potential leaders in the
space, to embrace more consistent approaches to the
concept and its measurement. Our review of published
QI initiatives demonstrates that this is not the case.
Heterogeneity in the broader sustainable healthcare
literature is mirrored in the way that QI initiatives
have been undertaken and measured. We found an
opportunistic use of available measures, with activity
measures (eg, number of vials used) serving as proxies
for environmental impact, and waste in particular. The
field of healthcare environmental impact measurement
is rapidly evolving, through the increased expansion
and application of life cycle assessments across a
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Figure 2 Bar charts illustrating (A) activity metrics and (B) environmental impact metrics. The unit of analysis is the individual metric reported, rather than

the study, so the number of metrics is greater than the number of studies.

broader range of delivery activities. Over time, it is
anticipated that these advancements will enhance
confidence in approaches to measuring the effective-
ness of interventions in achieving intended environ-
mental impacts.

Within the included studies, interventions to reduce
and reuse dominated those aimed to promote recycling.
This relative de-emphasis of recycling is in line with
growing evidence in the literature that recycling is of
marginal impact for mitigating environmental harms

of healthcare.?® The reporting of absolute change in
metrics of environmental harm is more meaningful
than relative change, the latter of which can fall into a
trap of improving efficiency (environmental harm-per-
unit) while increasing environmental harm overall.**
In these respects, it appears that the body of QI efforts
targeting environmental sustainability demonstrates a
general adherence to best practices in QI.
Nonetheless, our review findings illustrate that QI
efforts directed at environmental sustainability are at
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Table 3 Measures for frequently reported sustainability metrics

Total number of distinct

Sustainability metric measures reported

Most common measures

Other measure examples

Resource utilisation 4
C0e 5
Disposables used 16
Anaesthetic gases 21
Hospital waste 31

risk of suffering from ‘carbon tunnel vision’, a term
describing the tendency to optimise for climate change
to the exclusion of considering other environmental
impacts. GWP was by far the most common envi-
ronmental impact reported, but other environmental
impacts were uncommonly reported or never reported
(eg, particulate matter formation, eutrophication
potential, ozone depletion). ‘Carbon tunnel vision’, as
we see in our review findings, can obscure the poten-
tial for interventions to worsen other environmental
impacts, even as they improve GWP. Some have theo-
rised that national and organisational targets to reduce
carbon emissions have led to other environmental
impact measures to be overlooked in healthcare.'
Environmental measures are complex and require
input from diverse experts in sustainability science,
waste management and engineering, among others.
For environmental sustainability QI work in partic-
ular, engaging such experts in these fields to access or
leverage meaningful data to test, evaluate and guide
changes is critical. While vast amounts of data are
gathered in healthcare organisations, much of it is not
readily available in timely or usable formats to support
meaningful QL%

The United Kingdom published more QI studies than
any other country. In the context of the NHS being
the first national health system to declare a net zero
pathway, this speaks to the power of high-level political
commitment to sustainability. In the case of the NHS,
this has translated to a culture of sustainability aligned
with QI in the NHS, driven both by a critical mass of
interested individual scholars as well as institutional
leadership.”® There is a robust network of researchers,
organisations and teams in the UK that align environ-
mental sustainability with QI through the Sustainable
Quality Improvement (SusQI) framework.?” ** SusQI
integrates environmental, social and economic sustain-
ability into traditional QI processes. SusQI expands
the definition of value in healthcare by considering not
only clinical outcomes and cost-effectiveness but also
the environmental and social impacts of care delivery.'
Efforts to date have included courses in sustainable QI
as well as establishing specialty-specific communities
of practice.”’

Volume (eg, gallons) of fuel used

Weight (eg, kg, Ibs, tons, metric
tons) of CO, equivalent

Number (eg, Ibs) of plastic used

Volume (eg, L) of anaesthetic gases
(desflurane, sevoflurane) used

Weight (eg, kg, tons, Ibs) of waste

Litres of water consumed
Global warming potential (GWP100)

Number of syringes vs spikes used

Weight (eg, kg) of regulated anaesthetic
waste (eg, propofol), L/min/kg FGF (Fresh
Gas Flow) rates

% recycled materials

Globally, there is a need to spread this agenda
through the QI academic and practice communities.
Advancing measurement of environmentally sustain-
able QI involves capacity building in QI education and
practice. By aligning this environmental sustainability,
QI measurement frameworks with other QI elements
of goal setting, systems thinking and improvement
methods, data proficiency related to environmental
sustainability can be rapidly incorporated in main-
stream QI training programmes.1 ?*" Furthermore,
professional bodies and educational institutions
can encourage capacity building by introducing
sustainability-focused sections to conferences, awards
or journals. Advancing individual QI capacity building
on environmental sustainability can facilitate organisa-
tions to include environmentally focused QI measures
as part of hospital strategic quality plans, which may
also drive governments to establish sustainability
targets, or be motivated by such targets. QI scholar-
ship can also be supported through the development
of updated publication guidelines such as SQUIRE to
provide a framework for reporting and publication,
to help advance the field and share QI work through
scholarly platforms such as specialty-specific and
QI-focused journals.*® !

Our conclusions are strengthened by our rigorous
methodological choices and cross-disciplinary collab-
oration within the authorship group. The group
includes diverse scholars with expertise in evidence
synthesis, QI and environmental impact analysis
alongside expertise in surgery and internal medicine.
The scoping approach provided us with the latitude
necessary to characterise an emerging, heterogeneous
body of literature. We used a broad search strategy
designed in collaboration with an expert information
specialist and screened over 6000 titles to arrive at our
included studies.

Our study has several limitations. We restricted
our search to publications in English. Our sample of
QI interventions is therefore most representative of
efforts taking place in regions where clinicians publish
in English. However, language restrictions have been
shown to not have deleterious effects on the results
of systematic reviews, so it may be reasonable to
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extrapolate our results outside of English-speaking
countries.”> Furthermore, our focus on English-
language studies is aligned with our aim to hold a
mirror to the sustainability efforts of QI thought
leaders and scholars, who are primarily stationed in
the predominantly English-speaking global north.
Consistent with the scoping review approach and our
overall study aims, we did not evaluate the quality
of the included publications nor appraise the effec-
tiveness of their interventions. Given the volume of
included studies, we charted data elements as reported
by the study authors without contacting them for
clarification. This meant that we were limited in our
capacity to comment on some characteristics of QI
initiatives that authors chose not to report in the text
of the included studies (eg, description of outcomes
as measures of improvement vs balancing measures).
Some may question how we identified QI interventions
and clinical innovations intended to address environ-
mental sustainability. Our aim was to write about and
for the community of QI practitioners with an interest
in environmental sustainability. We recognise that we
will not have included QI interventions that may have
had salutary environmental impacts without intending
to, and we may have included other QI interventions
where their environmental rationale was only added
post-hoc. Sorting these out—in particular the latter—
would be prohibitively difficult. Our approach leaves
us with a body of literature that would be drawn on
by those hoping to produce additional surveys of the
field or launch their own QI initiative. Finally, we did
not include a grey literature search within the scoping
review.'® We identified an abundant number of studies
with our conventional database search, and resource
limitations meant that we could not pursue a grey
literature search. It can be a challenge to publish QI
efforts in the academic literature, and there are often
institutional or local toolkits developed to share this
information, as such representing an opportunity for a
broader literature search.

CONCLUSION

Clinicians are increasingly turning their attention to
the environmental crisis by bringing environmental
sustainability into the clinical realm using the familiar
methods of QI and clinical innovation. Existing
efforts are predominantly from the United Kingdom,
produced by the discipline of anaesthesiology and
focused on climate impacts. There is an opportunity
and a need for greater engagement from other clin-
ical disciplines. Clinicians engaged in this work are
becoming increasingly conversant with a broader
family of measures in QI beyond clinical outcomes.
Future QI and clinical innovation scholarship and
practice should incorporate feasible environmental
metrics, guided by scholarly guidelines and collabora-
tion with diverse experts who have insights and access
to sustainability measures. Ideally, these QI efforts will

be embedded in settings with policies that recognise
the interconnectedness of healthcare quality and envi-
ronmental sustainability.
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