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Abstract

Background: Climate change impacts health and threatens the stability of care delivery systems, while healthcare is
mobilizing to reduce its significant environmental impact.

Objective: This study aimed to assess knowledge, attitudes, and practices (KAP) about climate change among Canadian
kidney care providers.

Design, setting, participants, measurements, and methods: An electronic KAP survey, created by the Canadian
Society of Nephrology-Sustainable Nephrology Action Planning committee, was distributed to kidney care providers across
Canada, from March to April 2023.

Results: A total of 516 people responded to the survey. Most respondents (79%) identified as women; 83% were aged 30
to 59 years. Nurses and nephrologists made up 44% and 23% of respondents, respectively. About half of the participants
felt informed about climate change to an average degree. Most respondents (71%; 349/495 and 62%; 300/489) were either
extremely or very concerned about climate change and waste generated in their kidney care program, respectively. The vast
majority of respondents (89%; 441/495) reported taking steps to lower their personal carbon footprint. People who felt
more informed about climate change presented higher degrees of concern. Similarly, both those who felt more informed and
those who reported higher degrees of concern about climate change were more likely to take steps to reduce their carbon
footprint. Over 80% of respondents (3 14/386) were at least moderately interested in learning sessions about environmentally
sustainable initiatives in care.

Limitations: This survey is at risk of social acceptability, representative, and subjective bias. Overrepresentation from
Quebec and British Columbia, as well as the majority of respondents identifying as women and working in academic centers,
may affect generalizability of the findings.

Conclusions: Most kidney care providers who responded to this survey are informed and concerned about climate change,
and their knowledge is directly associated with attitude and practices. This indicates that educational initiatives to increase
awareness and knowledge on climate change will likely lead to practice changes.

Abrégé

Contexte: Les changements climatiques ont des répercussions sur la santé et menacent la stabilité des systémes de
distribution des soins médicaux, pendant que le systéme de santé se mobilise pour réduire son impact significatif sur
I'environnement.

Objectif: Cette étude visait a évaluer les connaissances, les comportements et les pratiques (CCP) en lien avec les
changements climatiques chez les prestataires canadiens de soins rénaux.

Conception, cadre, participants, mesures et méthodologie: Un sondage électronique évaluant les CCP, créé par
le comité Sustainable Nephrology Action Planning (SNAP) de la Société canadienne de néphrologie, a été distribué aux
prestataires de soins rénaux de partout au Canada, de mars a avril 2023.

Résultats: Un total de 516 personnes a répondu au sondage. La majorité des répondants (79 %) se sont identifiés comme
femmes; 83 % étaient agés entre 30 et 59 ans. Le personnel infirmier et les néphrologues représentaient respectivement
44 % et 23 % des personnes répondantes. Environ la moitié des participants se disaient moyennement informés sur
les changements climatiques. La plupart des répondants se disaient extrémement préoccupés (349/495; 71 %) ou trés
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préoccupés (300/489; 62 %) par les changements climatiques et les déchets générés par leur programme de soins rénaux.
La grande majorité des répondants (441/495; 89 %) déclaraient avoir pris des mesures pour réduire leur empreinte carbone
personnelle. Les personnes qui se disaient mieux informées sur les changements climatiques présentaient des degrés plus
élevés de préoccupation. Paralléelement, les personnes qui se disaient mieux informées et celles qui se déclaraient plus
préoccupées par les changements climatiques étaient plus susceptibles de prendre des mesures pour réduire leur empreinte
carbone. Plus de 80 % des répondants (314/386) étaient au moins modérément intéressés par des séances d’information sur
les initiatives durables sur le plan environnemental dans le domaine des soins.

Limites: Cette enquéte présente un risque d’acceptabilité sociale et de biais représentatif et subjectif. La surreprésentation
du Québec et de la Colombie-Britannique, ainsi que de la grande proportion de répondants s’identifiant comme femmes et
travaillant dans des centers universitaires, peuvent affecter la généralisabilité des résultats.

Conclusion: La plupart des prestataires de soins rénaux ayant répondu a cette enquéte sont informés sur les changements
climatiques et en sont préoccupés; et leurs connaissances sont directement liées a leurs comportements et a leurs
pratiques. Ces constats suggérent que les initiatives éducatives visant a accroitre la sensibilisation et les connaissances sur les

changements climatiques méneront probablement a des changements dans les pratiques.
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Introduction

Climate change is impacting the health of Canadians while
threatening the stability of care delivery systems.' Healthcare
emits 5.2% of annual global greenhouse gas emissions,” and
Canadian health care emits 4.2% of our nation’s yearly emis-
sions.’ As professionals obligated to improve the health of
individuals and populations,*” working within systems and
jurisdictions increasingly aligned and committed to net zero
and climate resilience,” Canadian healthcare providers
(HCPs) are positioned to take novel actions, both personally
and professionally, in their realms of expertise and influence.

Climate change knowledge has been shown to be an
important predictor of concern and attitude to mitigation,'®!!
in addition to important socio-psychological variables, such
as gender and age.'”'> A review found that many North
American HCPs have at least basic awareness of the health
impacts of climate change, whereas the North American pub-
lic remains largely unaware of these impacts.'> Practicing
nurses from Alberta were shown to have varying levels of
knowledge about climate change and its relationship with
practice and health, while also recognizing that they did not
readily recognize their role in addressing climate change.!*
The integration of climate change and health’s intricate con-
sequences as part of the medical'>'® and nursing'”'® educa-
tion curricula is gaining interest and has shown feasibility,
acceptance, and purposefulness.'®?® The Canadian Medical
Association’s recent policy on environmentally sustainable
health systems in Canada included numerous calls to action
including incorporation of climate change education to med-
ical training.?!

The knowledge, attitude, and practices (KAP) of Canadian
HCPs toward climate change are largely unknown. In the
field of nephrology, an exemplar with disproportionately

large environmental impact due in part to the waste gener-
ated from kidney replacement therapies,”-?>2* there is increas-
ing advocacy for environmentally sustainable practices in
kidney care.>*?3-30 We aimed to assess the KAP of kidney
care providers about climate change to explore factors that
may facilitate or hinder behavioral changes in their personal
and professional spheres. We hypothesize that kidney care
providers have high awareness of climate change and con-
cern for the impact of care on the environment.

Methods
Design

A cross-sectional survey study was conducted using a KAP
framework. The KAP methodology aims to assess what is
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known (knowledge), believed (attitude), and done (practices)
on a particular topic, using structured questionnaires that can
collect both quantitative and qualitative information.?!'*2 The
survey (Supplemental file 1) was created by members of the
Canadian Society of Nephrology’s (CSN) Sustainable
Nephrology Action Planning committee, incorporating rigor-
ous design principles®® and similar themes used in other sur-
veys on sustainable dialysis practices.>*3¢ Participants were
asked basic demographic questions followed by questions
about awareness, attitude, and response to climate change in
both their personal and professional lives. Then, participants
were asked about potential strategies already in place in their
local kidney care services; these results will be reported else-
where. Participants’ interest in learning sessions about envi-
ronmentally sustainable kidney care was assessed, and
additional comments were welcomed. The detailed methods
in accordance with the CHERRIES checklist for reporting of
internet e-surveys are provided in Supplemental file 2.

Sample and Survey Administration

We used a convenience sample of healthcare professionals in
kidney care who were recruited from the email roster of the
CSN and its collaborative societies/associations (e.g. Société
Québécoise de Néphrologie, Canadian Association of
Pediatric Nephrologist, Canadian Association of Nephrology
Nurses and Technologists). The online survey, available in
French and English versions, was distributed via e-mail.
HCPs were invited to share the survey with their colleagues.
The survey was hosted on the secured REDCap server of the
Center de Recherche du Center Hospitalier de 1’Université
de Montréal (CHUM) and was self-administered electroni-
cally from March 9, 2023, to April 18, 2023. Ethics approval
was obtained from the research ethics board of the CHUM.

Data Analysis

Descriptive analyses and chi-square tests were used to assess
KAP about climate change among participants and to iden-
tify significant correlations between participants’ character-
istics (age, self-reported gender, province of practice, type of
clinical practice) and KAP responses. Analyses were per-
formed using Stata/SE 15.1 for Mac (College Station, TX). A
P-value <.05 was reported as statistically significant.
Thematic analysis to generate themes from text (generated
by IE and confirmed by SS) was used to assess open-ended
responses. Sensitivity analyses including only respondents
who fully completed the survey (n = 386) were undertaken
and showed very similar results to the main analyses (results
not shown).

Results

Participants’ Characteristics

A total of 516 Canadian kidney HCPs participated, of which
386 people completed all sections of the survey. Most

participants (95%) completed the sections described in this
report (n = 489), with the exception of the last two questions
(n = 444 and 386). For each section of the survey, the num-
ber of responses and the number of respondents are pre-
sented. The majority of respondents were from Quebec
(38%), British Columbia (34%), and Alberta (14%). Most
respondents (79%) identified as women and were aged 30 to
59 years (83%). Kidney care nurses and consultant nephrolo-
gists made up 44% and 23% of respondents, respectively
(Supplemental Figure 1). A majority (62%) of respondents
worked in academic centers. Of note, there was no statisti-
cally significant difference in participant characteristics
between those who fully versus partially completed the sur-
vey (P > .05; Table 1).

Knowledge

Ninety-two percent of respondents (456/495) felt they were
informed about climate change to at least an average degree,
with 31% and 7% reporting being above average or very well
informed, respectively (Figure 1A). Women, compared to
men, reported feeling less informed about climate change
(P < .001). Respondents aged =60 years, and those <30
years, felt more informed (P = .008; Supplemental Figure 2).
No other characteristics were associated with being informed
about climate change.

Attitudes

Most respondents (71%; 349/495) were either extremely
(25%) or very (46%) concerned about climate change
(Figure 1B) and extremely (23%) or very (39%) concerned
about the amount of waste generated by their kidney care
program (300/489). There was no statistically significant
correlation between age, gender, job title, and type of center
and the degree of concern (Supplemental Figure 3).
However, there were differences in the degree of concern
across provinces, with Manitoba and Western provinces
(British Columbia and Alberta) reporting higher degrees of
concern about climate change (P = .001) as well as waste
generated (P = .004; Figure 2).

A vast majority of respondents deemed it important to
reduce the carbon footprint in their personal life (452/495;
very 39%; important 35%; fairly 17%) and in kidney care
services (435/489; very 34%; important 37%; fairly 18%).
However, only 5% (27/495) and 0.4% (2/488) of people
reported having calculated their personal and kidney pro-
gram carbon footprint, respectively. None of the participants’
characteristics were associated with the importance given to
reduction of carbon footprint.

Interrelations Between Knowledge, Attitudes,
and Practices

People who felt more informed about climate change pre-
sented higher degrees of concern about climate change and
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Table 1. Participants’ Characteristics.

Characteristics

All participants

Participants providing answers to complete survey

(n = 516)

(n = 386)

Language of response to the survey
English

French

Province

Alberta

British Columbia

Manitoba

New Brunswick
Newfoundland & Labrador
Nova Scotia

Northwest Territories
Nunavut

Ontario

Prince Edward Island

Quebec

Saskatchewan

Yukon

Age group

<30 years

30-39 years

40-49 years

50-59 years

60-69 years

>69 years

Prefer not to say

Gender

Men

Women

Non-binary

Prefer not to say

Job title

Adult consultant nephrologist
Adult nephrologist in training
Pediatric consultant nephrologist
Pediatric nephrologist in training
Kidney nurse

Kidney pharmacist

Kidney social worker

Kidney dietitian

Dialysis unit manager/leader
Dialysis technician

Kidney program or hospital administrator
Other

Type of center

Academic center

Community center

Other

350 (68%)
166 (32%)

74 (14%)
174 (34%)
12 2%)
| (0%)
| (0%)

2 (0%)
| (0%)

0 (0%)
27 (5%)
0 (0%)
196 (38%)
28 (5%)
0 (0%)

30 (6%)
133 (26%)
159 (31%)
135 (26%)
47 (9%)
9 (2%)
3 (1%)

99 (19%)

410 (79%)
| (0%)
6 (1%)

101 (20%)
2 (0%)
17 (3%)
2 (0%)

229 (44%)
18 (3%)
18 (3%)
39 (8%)
26 (5%)
9 (2%)
13 (3%)
42 (8%)

322 (62%)
150 (29%)
44 (9%)

264 (68%)
122 (32%)

55 (14%)
134 (35%)
9 (2%)
| (0%)
| (0%)

2 (1%)
| (0%)

0 (0%)
24 (6%)
0 (0%)
139 (36%)
20 (5%)
0 (0%)

22 (6%)
103 (27%)
123 (32%)
97 (25%)
36 (9%)
3 (1%)
2 (1%)

70 (18%)

310 (80%)
| (0%)
5 (1%)

84 (22%)
2 (1%)
5 (4%)
2 (1%)

160 (41%)
15 (4%)
15 (4%)
31 (8%)
22 (6%)
5 (1%)
7 (2%)
28 (7%)

244 (63%)
114 (30%)
28 (7%)

There were no statistically significant differences between participants’ completing the survey vs. participants providing incomplete survey responses

(P > .1 for all characteristics, except job title P = .059).
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A Knowledge: "To what degree are you
informed about climate change?"

1%

7%

m Very well

Above average
31%
Average
Below average
54%
= Very poorly

B Attitude: "To what degree are you
concerned about climate change?"

2%

4%
23%

= Extremely
= Very
Moderately

Slightly
= Not at all

C Practice: "To what degree have you
taken steps in your personal

life to reduce your carbon footprint?"
3%

8%
= Frequently

Often

Sometimes
0,
- 38% Seldom

m Never

Figure |. Knowledge (A), attitude (B), and practices (C) of
Canadian kidney care providers about climate change.

waste generated by kidney care services (Figure 3). Similarly,
both those who felt more informed and those who reported
higher degrees of concern about climate change indicated
more importance to reducing the carbon footprint of both
their personal life and kidney care services (Supplemental
Figure 4) and were more likely to take steps to reduce their
carbon footprint (Figure 4).

Practices

Most respondents reported taking steps to some degree in
their personal life to reduce their carbon footprint (441/495;
sometimes 37%; often 38%,; frequently 14%; Figure 1C).
The 5 most frequent steps reported, selected from a list of 10
options, were: the increased use of locally produced food
(62%), reduced vehicle travel (56%), reduced meat con-
sumption (51%), cycling or walking to work (31%), and
reduced airplane travel (30%).

When asked to rank the importance from a list of reasons
provided for carbon footprint reduction in kidney care ser-
vices from 1 (most important) to 5 (least important), ordering
was as follows (444 respondents): (1) active involvement in
a time of climate crises, (2) reduction of harm to patients
from particle pollution or heat illness, (3) reduction of the
cost of provision, (4) contribution to the national goal of car-
bon neutrality, and (5) being a good example to patients/col-
leagues in stewarding resources wisely (Figure 5).

Interest in Education on Environmental
Sustainability Initiatives in Healthcare

Of the 386 respondents who fully completed the survey, most
were extremely (19%), very (37%), or moderately (26%)
interested in learning sessions through the CSN about envi-
ronmental sustainability initiatives in kidney care services.
Those that were not interested at all were asked to provide a
reason as open text. The main reasons listed fell into 4 cate-
gories: (1) lack of interest, (2) lack of time, (3) competing
priorities, and (4) other (such as favoring prioritization of
guidelines rather than learning sessions, or perceived appro-
priateness of targeting big companies rather than individuals;
Table 2). None of the participants’ characteristics were asso-
ciated with their interest in learning sessions. However,
interest varied according to degree of concern and how
informed respondents felt about climate change: Interest was
consistently higher in respondents showing higher degree of
concern and who were more informed about climate change,
except for participants reporting being very well informed
who had various degrees of interest in learning sessions
(Figure 6).

Discussion

As citizens of a northern country that is warming at least
twice the global rate and experiencing climate crises affect-
ing both health care and general infrastructure,’ this survey
provides a reflection on the high awareness and motivation
of the kidney care workforce toward personal and profes-
sional climate action. We report that among the 516 Canadian
kidney care providers who participated in this survey, 92%
reported being informed to at least at an average degree on
climate change, and 71% were very to extremely concerned
about climate change. The majority of kidney HCPs (62%)
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Figure 2. Level of concern of respondents about climate change (A) and about the amount of waste generated in kidney care programs

(B) overall and according to province.

Note. Provinces/territories were ordered by descending number of respondents. AB = Alberta; BC = British Columbia; MA = Manitoba; NB = New
Brunswick; NL = Newfoundland & Labrador; NS = Nova Scotia; NT = Northern Territories; ON = Ontario; QC = Quebec; SK = Saskatchewan.

were also concerned about the amount of waste generated by
kidney care services. About 90% of respondents deemed it
important to reduce the carbon footprint in their personal life
and in kidney care services, with 89% having taken steps to
lower their personal environmental impact, and over 80% at
least moderately interested in learning about environmental
sustainability initiatives in kidney care.

The most important findings of our study are that most
kidney care providers (both adult and pediatric) who
responded to this survey are informed and concerned about
climate change, taking climate action in their personal lives,
and that their KAP were interrelated. This indicates that edu-
cational initiatives to further increase awareness and knowl-
edge on climate change will likely lead to practice changes.
Pertinent to health systems broadly, how well informed and
how concerned participants felt about climate change
impacted the importance given to the reduction of workplace
environmental impact, and crucially, the consequential
efforts to do so. This interconnection of knowledge, attitude,

and environmentally sustainable practices has also been doc-
umented in other settings.'%12:38-40

Most responding kidney care providers are interested in
education on environmental sustainability initiatives in kid-
ney care. While studies have explored the inclusion of cli-
mate change education as part of medical and nursing
curricula,'>!1%1820 3 study on climate change-related knowl-
edge and attitudes among the general population in Egypt
highlighted that about 80% of participants agreed that com-
pleting the questionnaire itself drew their attention to climate
change and its impacts,*® which was in fact one of the moti-
vating factors of our survey. As such, participation of 516
kidney care providers may have had a positive impact on
future engagement of the Canadian nephrology community
on climate change.

In addition, we report gender differences in the KAP of
participants. Although 80% of survey respondents identified
as women, men (compared to women) reported feeling more
informed about climate change. Selm et al*! describe an



Ethier et al

100%

— |
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
A Very well Above average Average Below average Very poorly

100% —‘ ‘
90% !

80%

70%
60%
50% ‘
40%
30%
20%
10%

0%

B Very well Above average Average Below average Very poorly

How informed about climate change

Degree of concern:  mExtremely m Very Moderately = Slightly m Notatall

Figure 3. Degree of concern about climate change (A) and about
the waste generated by kidney care services (B) according to how
informed respondents reported they were about climate change.

100%  p— =
80%

70%
60%
50%

40% ‘
30%
20%
-
o | E—

A Verywell Above average Average

Below average Very poorly

100%
90%
80%
70%
60%
50%
40%

30%
20%
o -
0% E———

B Extremely

Moderately Slightly Not atall

M Frequently Often Sometimes Seldom m Never

Figure 4. Degree of steps taken by respondents to reduce their
personal carbon footprint according to how informed they feel
(A) and how concerned they are (B) about climate change.

interaction between education and gender where women
with high levels of education had lower self-perceived
knowledge than men and that learning abilities of people
who question their knowledge are often better; hence, highly
educated women may be more successful in learning about
climate change than men. Furthermore, a recent study assess-
ing the perceptions of the health impacts of climate change
among Canadians showed that women, as well as people
with a higher level of education, were more concerned about
health-related impacts of climate change.** Of note, in our
survey, 92% of nurses, 86% of “other” providers, and 47% of
nephrologists (comprising adult and pediatric consultants
and trainees) identified as women. This highlights the impor-
tance of engaging nurses in education about climate change
and environmentally sustainable kidney care delivery as
their active involvement in mitigation is crucial. In particu-
lar, some advocate for the adoption of a planetary health per-
spective to support the advancements in nursing education to
ensure that nurses understand climate change as a social,
political, economic, and public health issue.** In addition, it
may be helpful to explore whether different or novel messag-
ing and engagement strategies might be more effective in
reaching male care providers, regardless of their profession.

How well informed respondents felt also varied according
to age, with a higher proportion of participants reporting
being informed very well or above average in both younger
and older age categories. Institution-based learning has been
identified as being important for younger people, whereas
experiential learning was more relevant for older genera-
tions,* highlighting the importance of including different
engagement strategies at various career stages. Other studies,
by contrast, have found no difference in how climate change
was viewed across generations and noted that age was
weakly related with environmental values or behaviors.!>#

Although no personal characteristics of the participants’
were associated with their level of concern about climate
change, differences in level of concern were seen across
provinces, with people from Manitoba, British Columbia,
and Alberta feeling more concerned than their counterparts
from Quebec. This might be explained by more acute impacts
of climate change being recorded in these provinces (e.g.
droughts, increasing vector-borne diseases such as Lyme dis-
ease, floodings, forest fires), as well as their economic reli-
ance on natural resources.** However, this survey was
completed a few months before Quebec experienced unprec-
edented forest fires in summer 2023, which have been
directly related to climate change by some experts.>

A strength of this study is our large sample size, the KAP
approach, and diversity of respondents. Given the important
role of nurses in healthcare delivery, another major strength
of our work is the high number of responses from kidney
nurses. Although it was not possible to calculate a response
rate, over 500 HCPs, a group that has been identified as chal-
lenging to engage in survey studies,’!* responded. Of note,
there is no registry of kidney care providers in Canada, and
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Figure 5. Relative importance, given by respondents, to the following reasons for carbon footprint reduction in kidney care services.

Table 2. Thematic Analysis and Relevant Quotes of the Reasons Provided by Respondents Reporting Having No Interest at All in
Learning Sessions About Environmental Sustainability Initiatives in Kidney Care Services (n = 22).

Lack of interest (n = 6)
Lack of time (n = 6)
Competing priorities (n = 5)
o “I have more important things to worry about”
o “There are more pressing concerns to address first”
o “Chronically excessive workload”
o “Not high on my priority list”

o “There are to [sic] many other competing patient related issues to address right now”

Others (n = 4)

o “Fewer lectures, more clear and simple guidelines on effective, evidence-based strategies” [translated from French]
o “Attack big businesses before attacking citizens” [translated from French]

o “Not practical in our rural area”

Responses that did not apply to the question were not analyzed.

recruitment approaches overlapped; hence, a response rate
could not be calculated. Like any survey, our study is at risk
of social acceptability and representative bias. It should be
highlighted that it is likely that more environmentally minded
people responded, thereby generating more eco-conscious
responses. Moreover, there is a risk of subjective bias (such
as potentially lower self-perceived knowledge in women).
Some limitations may affect generalizability such as over-
representation from Quebec and British Columbia and the

majority of respondents identifying as women and working
in academic centers.

It should be noted that even in this sample of potentially
more environmentally aware people, a small proportion of
providers reported below-average knowledge and slight or
no concern about climate change, as well as little interest in
learning sessions about environmental sustainability initia-
tives in kidney care. Education plays an important role in
climate change mitigation efforts, but a supportive system
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Figure 6. Interest of respondents in learning sessions about
environmental sustainability initiatives in kidney care services
according to how informed they feel (A) and how concerned they
are (B) about climate change.

and top-down leadership are also essential. The need for
health system transformation to environmentally sustainable
care is not unique to nephrology. Organizational transforma-
tion can be achieved by a range of interventions, and when
successful, it energizes and inspires the workforce by inten-
tionally harnessing positive energy, viewing change as a con-
tinuous process, and setting aspirational values-based goals.
Other necessary factors include presence of, and adherence
to, quality standards. It is hoped that with culture change
(noting our survey was a bidirectional informational tool
partially intended to draw attention to numerous environ-
mentally sustainable kidney care opportunities), a “virtuous
cycle” of increased awareness, practice improvement, and
broad stakeholder engagement will ensue.>*>°

Conclusion

In conclusion, as our health system is beginning the difficult
work transitioning to high resiliency and low emissions, we
describe a kidney HCP workforce that is informed and con-
cerned about climate change, taking climate action in their
personal lives, and ready to incorporate their values in their
professional work. The results from this survey helped target
areas of potential improvement in terms of understanding,
perceptions, and behaviors toward the mitigation of the

environmental impact of healthcare, while also identifying an
interest for future educational initiatives to reach this goal.
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