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ABSTRACT

Background: Climate change, ambient air pollution, and non-optimal
temperatures are recognized as a global health emergency. Many studies have
highlighted increases in the number of emergency hospital admissions and
hospitalizations for respiratory and cardiovascular diseases associated with non-
optimal temperatures, unconventional gas reserves, particulate matter,
grounded level O3, sulphur dioxide, or nitrogen dioxide exposure.

Problem statement: According to the Swiss Health Observatory, 14% of the
Swiss population used a hospital emergency department (ED) at least once in
2016, representing 1,7 million admissions or 4,718 admissions per day. In the
face of evolving climate-associated reasons for presenting at the ED, the scales
used for emergency triage are now proving insufficient for their task. It is
becoming critical to introduce and implement more appropriate ED triage tools
that incorporate risk factors such as ambient temperature and air pollution. It will
also require raising nurses’ eco-literacy, eco-responsibility, and eco-centricity,
which are currently rated as moderate to low, to ensure adaptation and/or
mitigation in the face of this global threat.

Future directions and perspectives for the nursing discipline: The nursing
discipline must develop its eco-literacy, eco-responsibility, and eco-centricity to
take social and professional responsibility for addressing the health-related
impacts of climate change. To do so, the research project’s overall aim, which
will be achieved in five stages, is to develop, pilot-test, and evaluate the
feasibility of a complex nursing intervention named “Education Intervention
promoting eCo-literacy, eCo-responsibility, and eCo-centricity in emergency
triAge Regarding climate changE consequences (I-CARE the 3 Cs). The |-CARE
the 3 Cs intervention aims to provide an adequate, effective, efficient, fair, safe,
and patient-centered response to patients’ and nurses’ needs and to develop
guidelines for dealing with the health consequences of climate change.
Keywords: Health Literacy; Change; Global Warming; Education; Nurses;

Complex Intervention.
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1. Introduction
Since 2019, climate change has become a
recognized global threat to human health in
the same way as non-communicable and
Indeed,

activity led to the “Anthropocene” era’. Nine

cardiovascular diseases’. human
out of ten people in the world breathe poor-
quality air, and 4-9 million premature deaths
annually are associated with polluting
emissions®’. Non-optimal temperatures are
now responsible for an increase of 7% since
2015 and 66% since 2000 in excess deaths’.
Climate change causes many direct (anxiety,
heart failure, malnutrition, or dehydration) and
indirect  (asthma, chronic  obstructive
pulmonary disease, myocardial infarction, and
stroke) adverse health problems for human
beings®®’. The characteristics of the Valais
Alps, in Switzerland, make it a particularly
high-risk region for its residents. Indeed, it is
one of the country’s driest regions, with
summer precipitation 30%-50% below the
expected values in other areas®. Air pollution
can reach high levels during the coldest winter
and the

thickness of its ground-level ozone (O:) layer

and hottest summer months’,

varies significantly with the seasons .

Many studies have been conducted about
health and climate change, including in
Switzerland with its SALPADIA cohort''. These
have highlighted increases in the number of
emergency hospital admissions'*", and
hospitalizations ~ for  respiratory  and
cardiovascular diseases associaled with non-
optimal temperatures and the development
of unconventional gas reserves?*”’, premature
mortality related to particulate matter (PMig),
grounded-level O3 and  non-optimal

temperatures'*", decreases in lung function

or chronic obstructive pulmonary disease
linked to sulphur dioxide (SOg), nitrogen
dioxide (NO;) and PMio exposure'®?, or
exposure to PMig and NO; in association with
pre-existing diabetes mellitus?'. According to
the Swiss Health Observatory, 14% of the
Swiss population used a hospital emergency
department (ED) at least once in 2016,
representing 1,7 million admissions or 4,718
admissions per day’. Pollution levels in
Switzerland have nevertheless managed to
stay below the World Health Organization's
(WHQ) target in 13 out of 20 cities. These
findings are a warning signal that should
immediately raise awareness and cause

changes in behavior??,

Emergency triage systems are set up to
ensure efficient, high-quality care and patient
safety. The scales used to do this are based
on classifying the reasons for the patient’s
consultation or admission and estimating their
vital parameters and pain. However, on one
hand, a systematic review conducted by
Farrohknia et al.?, the level of emergency
nurses triage is estimated as low to moderate.
On the other hand, in the face of evolving
climate-associated reasons for presenting at
the ED, the current triage tools are now
proving insufficient for their task. It s
becoming critical to introduce and implement
more appropriate ED triage tools that
incorporate risk factors such as ambient
temperature and air pollution? It will also
require raising nurses’ awareness, skills, and
knowledge about these new climate-induced
parameters. However, different studies have
shown that nurses’ knowledge about the
health-related impacts of climate change—
their eco-literacy—is low. Moreover, nurses
only showed moderate awareness of climate
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change’s impacts on the population and
planetary health* ¢, Eco-literacy incorporates
attitudes,
knowledge about ecosystem maintenance

behaviors, practices, and
and protection, and all the external conditions
affecting human health?. Eco-responsibility is
described as a central component of eco-
literacy. It is a person’s aptitude to consider
the principle of showing long-term respect for
their overall physical, social, and economic
environment”.  Finally, the accepted
environmental metaparadigm has led nurses
to have an egocentric and endemic blindness
to climate change. Therefore, a more eco-
centric perspective should be adopted®#.
The nursing profession must develop its eco-
literacy, eco-responsibility, and eco-centricity
to take social and professional responsibility
for addressing the health-related impacts of

climate change.

2. Research method

Responding to the needs arising from the
consequences of climate change suggests
that a complex intervention would be most
appropriate. The present project’s overall aim
is to develop, pilot-test, and evaluate the
feasibility of a complex nursing intervention
able to promote eco-literacy, eco-
responsibility, and eco-centricity among ED
nurses performing emergency triage in the
Valais Hospital's EDs (in Sion and Martigny)
(Appendices 1). The

hypotheses are: a)

project’s research
Introducing  and
implementing a triage tool that takes into
account the health-related consequences of
climate change can be associated with the
development of a high level of eco-literacy,
eco-responsibility, and eco-centricity among

ED nurses, as measured using a validated

instrument (immediate outcomes); and b) A
high level of eco-literacy, eco-responsibility,
and eco-centricity among ED nurses can be
associated with a reduction in consultations
/hospitalizations, more effective prevention of
the health consequences of climate change,
increases in patients’ levels of eco-literacy an
eco-responsibility, more efficient care tailored
to the population’s needs, and improved
quality of care and patient safety, as
measured using adult ED admission data,
focus groups, ED nurses’ and patients’ levels
of satisfaction, and patients’ trust in nurses

and feelings of safety (ultimate outcomes).

A global problem such as climate change
requires a broader vision. The theoretical
framework chosen for this research project is
The Conceptual Model of Enhancing Equity
and Quality: Population Health and Health
Policy®*. This model has a quadruple focus
(equity, quality, population health, and health
policy) and consists of seven multidimensional
concepts (environment, population factors,
population health concerns, health policy,
population-centered, nursology activities,
population quality of life, and stakeholders)®.
The concepts of Implementation science will
be used to ensure an effective, efficient
implementation process for our complex

intervention®'.

2.1 AIM, RESEARCH QUESTIONS, AND
DESIGN - STAGE 1: UNDERSTANDING THE
CURRENT SITUATION AND THE PROBLEM

Stage one is made up of two different studies.
The first
multicentre, mixed-methods study. Adult ED

is a longitudinal, descriptive,

admission data will be assessed for
cardiovascular and pulmonary disorders and

their associated comorbidities and then
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evaluated against weather conditions. This
study's three aims are: a) To determine if there
are any fluctuations in the numbers of ED
consultations for adult cardiovascular and
pulmonary diseases/ disorders/ mortality
across the four seasons (autumn, winter,
spring, and summer). Data collection will
occur over 4 weeks in each season. The
website

Research Randomizer

(https://www.randomizer.org) will be used to

randomly choose 4 weeks from the 12 in the
season; b) To identify the profile of the
adult
and pulmonary diseases/

population  consulting EDs  for
cardiovascular
disorders/mortality and any associations with
temperature changes and variations in air
quality; and c) To explore the perceptions,
experiences, expertise, and feelings of the
populations at risk. The different hypotheses
linked to the study will test whether there are
associations between ED consultations for
adult cardiovascular and pulmonary diseases/
disorders/ mortality and maximum and
minimum temperatures (Tmax, Tmin), NO2z, PM1o,
SO;, and Oz concentrations in central Valais'
microclimate during the four weeks selected
each season. The hypotheses for the second
and third objectives will test whether there are
associations between the perceptions,
experiences, expertise, and feelings of the
their

variables, as well as

populations at risk and
sociodemographic
between the social determinants of health
(SDOH) and wellness, illness, and disease
conditions. This third aim will be addressed
through focus groups using hermeneutic
interpretative phenomenology.

The second studly is a descriptive study based
on a systematic review aimed at identifying
the existing validated instruments able to

measure nurses’ knowledge and awareness of

climate change and climate-associated
diseases, i.e., to measure their eco-responsibility,
eco-literacy, and eco-centricity . Once the tool
has been chosen, a validation process in
French will be carried out, as well as
exploratory factor analysis. We will investigate
whether Valais ED

awareness, motivations, attitudes, behaviour,

nurses’ knowledge,
beliefs, skills, and competencies related to

climate change and climate-associated
diseases differ from those of Canadian ED

nurses and US public health nurses.

2.2 AIM, RESEARCH QUESTIONS, AND
DESIGN - STAGE 2: DEVELOPMENT

Once the situation has been assessed, it will
be necessary to respond to the needs
identified. To do so, two different studies will
constitute the Development stage. The first
will be a pre-implementation, sequential,
descriptive, explanatory, transversal,
multicentre, mixed-methods study that will
describe the facilitating and constraining
factors that may influence the implementation
of an educational intervention, i.e., complex
intervention. The three specific objectives are
a) to measure and explore ED nurses’
perceptions and feelings about implementing
innovation and changes to their practices,b)
to evaluate their openness to change, and ¢)
to evaluate ED’s culture concerning
innovations. The research hypothesis will be
that there are associations between the
sociodemographic variables of Age, Years of
professional experience, and Place of work
and nurses' scores for openness to, readiness
for, and adoption of change. These findings
will enable us to construct an implementation
process tailored to the characteristics of ED

professionals and their clinical field.
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For the study's quantitative component,
change and some of its processes will be
measured using three self-administered
questionnaires: the Organizational Change
Questionnaire-Climate of Change, Processes,
(OCQ-CPR)*, the

Organizational Readiness for Change (ORC)

and Readiness

assessment instrument® and Prochaska’s

stages of change®. For the qualitative
component, homogenous focus groups will
be conducted based on Redmond and Coté-
Arsenault recommendations®®® and the
questions proposed by Damschroder et al”*’.
Coding of the verbatim transcriptions will be
done using deductive essentialist/realist
Each theme will be

evaluated using the Consolidated Framework

thematic analysis.

for Implementation Research (CFIR) Rating

Rules coding grid, by investigators
individually and then to form a consensus,

using N-Vivo® 12 software®.

The second study will aim to build the I-CARE
the 3 Cs intervention by developing the
protocol and manual intervention (construct
validity). To do so, a normative, two-part
Delphi design study will be constructed. A
comprehensive list encompassing all items
covered by the instruments evaluated in the
systematic review (Stage 1) will be compiled
and presented to experts. An international,
multidisciplinary panel of experts will be
selected based on the study’s objectives and
research questions and by outreach using
several strategies: contacting international
professional associations, universities, and
hospitals, a search of the relevant literature,
LinkedIn contacts, personal recommendations,
the Intergovernmental Panel on Climate
Change (IPCC) and any study materials

available in English, French, Portuguese, or

German™. Between-participant anonymity will
be ensured, and feedback will be controlled,
with statistical summaries (median/means and
range of group responses) about the average
response, changes between rounds, or any
modifications of the survey instruments will be
guaranteed. The chosen data collection
method is e-mail, and experts will be given
three weeks to respond to each round, and up
to three reminders will be sent per round. In
the first round, experts will have to answer the
following question: Which items from the
tools selected in the systematic review are
most relevant when triaging emergency
department patients whose presentation may
be climate-associated? Experts’ ratings will be
categorized as low scores (ratings 1-2),
medium scores (rating 3), and high scores
(ratings 4-5) for each item’s clarity, relevance,
and applicability or appropriateness. A cut-off
point for dropping items will also be
established* . For the second round, experts
will have to answer the question: If necessary,
considering your experience, would you add
an item that has not yet been considered? An
inductive content analysis of the experts'
responses will be performed on emerging
themes®. The final list of items will be pre-
tested to help identify ambiguities and
improve the administration process. Finally, a
consensus will have to be reached on which
items to include. The degree of agreement
that the experts should reach by the end of
the study, i.e. a limited number of rounds or a
consensus threshold**° will be specified. The
Guidance on Conducting and Reporting
Delphi Studies (CREDES)"" will be followed.
Once the study is completed, modeling the I-
CARE the 3 Cs intervention will be guided by

the CReDECI 2 criteria list. With regards to
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our intervention delivery methods and
pedagogical strategies, the systematic review
conducted by Portela et al.”* suggested using
different educational strategies combining
multiple learning pathways and techniques
with regular follow-up and feedback from

mentors and leaders.

2.3 AIM, RESEARCH QUESTIONS, AND
DESIGN — STAGE 3: TESTING
The third

experimental, interrupted time series study to

stage aims to use a quasi-

evaluate the feasibility, appropriateness,
fidelity, acceptability, and effectiveness of
I-CARE the 3 Cs
intervention (internal and external validity)*.
The study will take place around the -CARE

the 3 Cs intervention’s implementation, using

implementing  the

the same methodology and data collection as
in stages one and two. Five outcomes will be
measured and explored: a) ED nurses’
perceptions of and feelings about the
implementation of innovations and changes in
practices, and how they evaluate their
openness to change and the ED’s culture
about innovations, to be measured using the
same instruments as in Stage 2; b) ED nurses’
knowledge, awareness, motivation, attitudes,
behaviors, beliefs, skills and competencies
regarding climate change and climate-
associated diseases, to be measured using a
selected validated instrument (Stage 1); ¢)
Nurses satisfaction with the intervention; d)
The perceptions, experiences, experlise, and
feelings of the populations at risk before,
during and after the implementation; and €)
Patient-related experience outcomes by
evaluating their trust in nurses using the
validated French language version of the
Trust in Nurses Scale®™ and their feelings of

safety through focus groups (PROMs and

PREMs).

appropriateness, and

Feasibility, reliability,
acceptability have
fundamental roles in implementation research
and serve as indicators of the implementation
process’s effects. The intervention’s feasibility
will be explored using a focus group and the
Feasibility Intervention Measure (FIM)®. The
intervention’s reliability will be measured
using the Intervention Capacity Assessment
(ICA).

Measure

The Acceptability of Intervention
(AIM)  and the

Appropriateness Measure (IAM) will also be

Intervention

administered?.  Finally, monthly  case
conferences will be held with ED nurses to
ensure quality, consistency, and adherence to
the intervention’s guidelines. Specific cases
will be discussed, and nurses will be able to
share their experiences and reflect on the
cases presented’. We hypothesize that ED
nurses’ perceptions and feelings about the
implementation of innovation and changes in
practices, and how they evaluate their
openness to change and the ED’s culture
regarding innovations in per-implementation
are better than in pre-implementation, as are
their knowledge,
attitudes,

competencies regarding climate change and

awareness, motivation,

behaviors, beliefs, skills and
climate-associated diseases. We hypothesize
that they will be satisfied with the delivery
methods and pedagogical strategies used to
implement the /-CARE the 3 Cs intervention.
Regarding patients, we hypothesize that their
perceptions,

experiences, expertise, and

feelings will be more positive in per-
implementation,  compared to  pre-
implementation, and that they will trust nurses
and feel safer regarding their ED care

following the I-CARE the 3 Cs intervention.
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4. Discussion

With the scientific reality of climate change
now accepted, the focus of action must
spread from the scientific realm to the policy
realm. At a more meta-level, this type of study
should impact public health policy and help
guide political decision-making in matters of
healthcare and the revision of existing ED
guidelines (14). The [|-CARE the 3 Cs
intervention aims to provide an adequate,
effective, efficient, fair, safe, and patient-
centered response to patients’ and nurses’
needs, and to develop guidelines for dealing
with the health consequences of climate
change (clinical utility). Nurses must adapt
their practices to this reality if they are to

become agents of change.

5. Conclusion

In 1995 already, the Institute of Medicine
suggested that nurses were inadequately
prepared for and educated about climate
change and its health consequences®. The
first step to addressing this issue is investing
in undergraduate and continuing education to
include more information about
environmental health and climate-conscious
care. Nurses need to have a comprehensive
knowledge of environmental health issues to
perform their individual and professional
duties to the best of their ability. Indeed,
nursing's challenge is not only to be more
aware and knowledgeable about the climate’s
impact on health but also to maintain and
adapt their expertise by implementing
changes in practice. To fulfil their missions,
they need to develop and transmit their
competencies, skills, behaviors, awareness,
and attitudes regarding climate change and

climate-associated, that is eco-responsibility,

eco-literacy, and eco-centrism. Once these
crucial competencies to reduce the direct and
indirect negative effects of climate change are
evaluated, it is necessary to promote them.

For the nursing discipline to achieve its
shift, the
complex nursing interventions is the best

paradigm implementation  of
strategy. To guarantee the appropriateness
and added value of the innovation, it is
necessary to conduct an implementation
pre-,
implementation. Indeed, recommendations

process, in per-, and post-
from the implementation sciences suggest
that variables, such as sociodemographic
ED nurses’
about the

innovations and changes in practices, ED's

variables, perceptions, and

feelings implementation  of
openness to change, or ED’s culture about
innovations, must be assessed to guarantee
the specific characteristics and needs of the
stakeholders and the clinical field. Respecting
tailor-made

this  process offers a

implementation process.
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Appendix 1

Context Primary outcomes
Development of a new Intervention based on research evidence and theory of the problem wasl Pt A
E:’;gam:“m - Identifying and involving the stakeholders and target population o ge““““‘“’ and high-risk patients” eco-
- Facilitating and consltraining factors in pre- and post-implementation of an Educational Intervention (I-CARE THE 3 C's) Quality of care and of
- Modelling the Muliifaceted Educational Intervention : ity Jocurky of pesert
Population Secondary outcome
Educational Intervention (I-CARE the 3 Cs) eSleare m offic
- Feasibility, acceptability, appropriateness, fidelity, and effectiveness of the intervention e mnaﬂﬁ"“"’?
- Nurses' sallsfaction

Emergency nurses _preps: trust in professionals & Feelings of safety

e

( Educational Intarvention promoting eCo-litaracy, eCo-raspansibility and eCo-cantricity in amargancy IriAge Regarding climats changE 1

conseguences (I-CARE the 3 Cs): development, piloting and feasibility of a complex nursing intervention

,// Secondary alm 1: to determine if there are any fluctuations in the numbers of Emergency Department (ED) consuliations for adult cardiovascular and pulmonary diseases/disordersimortality at the Valais
Hospital In Sion and Martigny
Secondary aim 2: o idantify tha prafile of the population consulling the ED for adull cardiovascular and pulmonary diseasas/disorders/mortalily associated with temparalure changes and varations in air quality
Secondary aim 3: to measure ED nursas' knowdedge, swareness, mativatian, atfitudes, behaviar, baliafs, skills, and competencies about climate change and climale associated diseases at tha Valais hospital
Secondary aim 4: to explore the percepfions, experiences, expertise, and feelings of the populations at risk from climate change to better identify their needs to cope with climate change health consequences
Secondary alm 5: to identify the facilitating and constraining factors in the implementation of Educational Intervention promoting eCo-responsibility, eCo-literacy and eCo-centricity in emergency triAge
Regarding climate changE (I-CARE the 3 Cs)
Secondary aim B: lo devalop and pilot the feasibility, accaplability, appropriatenass, fidelity, and effectivenass of an Educational Intervention promoting eCe-rasponsibility, eCo-litaracy and eCo-cantricity in
emergancy trifge Regarding climats changE (I-CARE tha 3 Cs)
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