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Background: Climate change increasingly affects global health, with low- and middle-income countries (LMICs)
facing recurrent droughts, heatwaves, and extreme weather events that strain primary health care (PHC) systems.
Nurses, as frontline providers, are critical for managing climate-sensitive conditions and promoting resilience.
Sustainability Evidence on nurses’ climate-health engagement in LMICs remains limited.

CHANT survey Objective: To assess awareness, motivation, and behaviours related to climate change among primary health care
LMICs (PHC) nurses in the Western Cape, South Africa, using a contextualised Climate, Health, and Nursing Tool
(CHANT).

Methods: A descriptive cross-sectional survey was conducted in 38 PHC facilities. An all-inclusive sampling
approach yielded 128 professional nurses. Data were collected via a self-administered questionnaire adapted for
local context. Descriptive statistics and non-parametric tests were applied.

Results: Most respondents (76.2%) were aware of climate change, primarily through television (75%) and social
media (60.9%). Two-thirds (66.7%) had experienced extreme weather events, and 74.6% had managed climate-
sensitive conditions, notably respiratory illnesses. Concern and motivation were high (90%), and 70% believed
mitigation is possible; however, 51.6% perceived the issue as complex, and 25% felt overwhelmed. Climate-
friendly behaviours were more frequent at home (15-77%) than at work (12-45%), and only 9% engaged in
climate communication with policymakers.

Conclusion: Despite strong concern and motivation, workplace climate actions remain limited. Strengthening
nurses’ sustainability knowledge and institutional support is essential for advancing climate-resilient PHC
systems.

1. Introduction and background

Climate change is transforming global health and is necessitating the
integration of environmental sustainability into healthcare systems [1].
Primary health care (PHC) provides a critical framework for advancing
planetary health through preventive, adaptive, and community-oriented
strategies [2]. Nurses, as key PHC actors, deliver comprehensive care
and are at the frontline of climate-sensitive health impacts. These
include heat-related illnesses, respiratory disorders, vector-borne dis-
eases, and malnutrition [3].

The nexus between health and climate vulnerability is particularly
evident in low- and middle-income countries (LMICs). This results from
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socio-economic inequalities, urban density, and dependence on climate-
sensitive resources, which increase vulnerability to droughts, floods,
heatwaves, and declining air and water quality [2,4]. Informed by the
Alma-Ata and Astana Declarations, PHC care in LMICs seeks to enhance
universal health coverage (UHC) and promote Sustainable Development
Goals (SDGs) [5,6]. However, integrating climate adaptation into PHC
requires nurses who are clinically competent and environmentally
literate, a concept central to eco-nursing [7,8].

Evidence on LMIC nurses’ climate-related knowledge, motivation,
and practices remains scarce. Understanding these dimensions is
essential for developing a climate-smart workforce capable of promoting
adaptation and mitigation within PHC settings [9]. Strengthening

E-mail addresses: 4204464@myuwc.ac.za (T. Sibindi), jchipps@uwc.ac.za (J.-A. Chipps), tcrowley@uwc.ac.za (T. Crowley).

https://doi.org/10.1016/j.joclim.2026.100690
Received 30 November 2025; Accepted 20 April 2026
Available online 26 May 2026
2667-2782/© 2026 The Authors.
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Published by Elsevier Masson SAS. This is an open access article under the CC BY-NC-ND license


https://orcid.org/0000-0003-0825-5107
https://orcid.org/0000-0003-0825-5107
https://orcid.org/0000-0002-7895-4483
https://orcid.org/0000-0002-7895-4483
https://orcid.org/0000-0002-2993-6553
https://orcid.org/0000-0002-2993-6553
mailto:4204464@myuwc.ac.za
mailto:jchipps@uwc.ac.za
mailto:tcrowley@uwc.ac.za
www.sciencedirect.com/science/journal/26672782
https://www.elsevier.com/locate/joclim
https://doi.org/10.1016/j.joclim.2026.100690
https://doi.org/10.1016/j.joclim.2026.100690
http://crossmark.crossref.org/dialog/?doi=10.1016/j.joclim.2026.100690&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/

T. Sibindi et al.

workforce capacity on sustainability is critical for building
climate-resilient health systems and addressing inequities exacerbated
by climate change [10].

The Climate, Health, and Nurses Tool (CHANT), grounded in the
Integrated Change (I-Change) Model, offers a structured framework for
assessing behavioural determinants of climate-responsive practice [11,
12]. The model conceptualises change as a phased, cyclical process of
awareness, motivation, and action, reinforced by feedback loops [12].
Awareness stimulates motivation, shaped by attitudes, norms, and
self-efficacy, which then translate into behaviour. Feedback from
experience deepens awareness or reshapes motivation, illustrating the
dynamic nature of behavioural change [12,13].

1.1. Awareness

Awareness encompasses cognitive understanding and emotional
concern about climate-health linkages. In PHC contexts, this includes
recognising climate impacts on disease patterns and system sustain-
ability [14]. Climate literacy among nurses is vital in LMICs, where
communities face droughts, water scarcity, and infectious disease out-
breaks [15]. Because gender is socially constructed and not binary,
patterns of climate awareness and concern vary across contexts and
identities; some studies report higher climate concern among women in
wealthier settings and highly context-dependent differences in others,
emphasising the need for inclusive education and gender-responsive
capacity-building [16,17]. Concern transforms knowledge into moral
engagement, creating urgency to act [18,19].

1.2. Motivation

Motivation links awareness to behavioural intention and is shaped by
attitudes, optimism, and professional identity [12,20]. Nurses with
strong pro-environmental attitudes and perceived efficacy are more
likely to engage in sustainable practices, though resource constraints
and competing demands can hinder motivation [21,22]. Optimism,
belief in meaningful change, drives engagement, reinforced by institu-
tional support and peer recognition [11,23].

1.3. Action

Action represents the translation of intention into practice through
eco-nursing behaviours such as waste reduction, resource conservation,
and climate-sensitive health education [24]. Behavioural change is
shaped by both individual capacity and organisational readiness, and
experiential learning [25,26]. Workshops and local adaptation projects
can help bridge knowledge—practice gaps, particularly where formal
environmental health training is limited [27,28]. Communication is
central to strengthening these behaviours, as nurses’ ability to convey
climate risks and adaptation strategies influences patient actions,
interprofessional collaboration, and community engagement [29,30].
Higher education and postgraduate training further enhance confidence
in communicating scientific information [31].

Global guidance positions PHC nurses as central to achieving UHC
and strengthening climate-resilient health systems, particularly in
LMICs, where nurses form the backbone of frontline service delivery [6,
9]. WHO’s operational framework emphasises that climate-resilient
health systems are essential to maintain safe, high-quality care amid
increasing climate pressures and are integral to UHC efforts [9]. At the
same time, the International Council of Nurses identifies nurses as
critical climate actors whose leadership in mitigation and adaptation
strategies is necessary to safeguard population health and system resil-
ience [18]. Emerging case evidence, including Health Care Without
Harm’s multinational studies, demonstrates that nurse-led sustainability
initiatives can improve operational resilience, reduce emissions, and
enhance continuity of care benefits, especially relevant to
resource-strained PHC systems in LMICs [32]. Professional nurses
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constitute the largest PHC cadre in South Africa and frequently lead
nurse-driven  integrated clinical services, including triage,
protocol-based prescribing, and chronic disease management [33].
Their central role in frontline service delivery positions them as pivotal
actors in climate- and health-related functions such as patient education,
community-level surveillance, and facility-based quality improvement
initiatives. Given their broad scope of practice and established leader-
ship within PHC operations, professional nurses are strategically placed
to embed climate-resilience measures into routine, day-to-day service
delivery, strengthening both continuity and quality of care under
changing environmental conditions.

2. Aim of this study

To assess awareness, motivation, and behaviours related to climate
change among PHC nurses in the Western Cape Province.

3. Methods
3.1. Study setting

The research was carried out in the Western Cape Province of South
Africa, which includes the City of Cape Town, five district councils, and
24 municipalities [34]. Data were gathered from PHC facilities admin-
istered by the Western Cape Government and the City of Cape Town.
Cape Town was selected for its dense population, large informal settle-
ments, and high vulnerability to climate-related events [35]. The
province has 428 PHC facilities, 93 within the Cape Town Metropole
[34,35].

3.2. Study design

A descriptive cross-sectional survey was conducted on nurses work-
ing in PHC facilities using a self-administered CHANT that was con-
textualised to South Africa.

3.3. Study population and sampling

The target population was comprised of 427 professional nurses
working in the Cape Town Metropole. The accessible population’ (n =
202) was the number of professional nurses working in the facilities that
granted access. An all-inclusive sampling approach yielded 128 re-
spondents (63% of the accessible population; 97% of the calculated
sample size based on 60% awareness +5%) [36,37]. Enrolled nurses and
auxiliaries were excluded due to their limited scope of practice [38].

3.4. Data collection instrument

Data were collected using a self-administered questionnaire using
the CHANT scales, contextualised with author permission for the South
African context [11]. The CHANT survey measures nurses’ awareness,
concern, motivation, and climate-related behaviours through 15 5-point
Likert-scale items across these four domains (range of scores 0-4). The
contextualisation of the tool was achieved through a structured
two-phase process. In the first phase, the researcher and her supervisors
reviewed all items for cultural and contextual relevance, revising ter-
minology and examples to reflect local climate, health, and language. In
the second phase, expert input was obtained from climate-health and
public health specialists in academia and municipal services. Following
expert review, we refined terminology (plain language), inserted locally
salient examples (drought, flooding, wind storms, wildfire smoke,
malnutrition, and vector/water-borne risks), and elaborated on

1 Accessible population denotes the subset of the target population that is
practically reachable for recruitment within logistical constraints [54]
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sustainability practices feasible in PHC (waste segregation, energy
conservation during load-shedding). The contextualisation ensured
relevance to African health system contexts while maintaining the tool’s
reliability and validity for assessing nurses’ awareness, motivation, and
behaviours related to climate change within South Africa’s PHC system
[11]. Items on climate-sensitive diseases did not condition responses on
the likelihood that the presentation was climate-attributable as the de-
cision was made to keep the items as they were in the original CHANT
survey. This may have led to conservative overestimation for common
conditions (e.g., anxiety, depression). The survey was administered in
English; in South Africa, professional nurse training and clinical docu-
mentation are done in English.

3.5. Data collection

A brief feasibility pilot was conducted with ten professional nurses
from the Cape Town Metropole who had PHC experience who were not
stationed in PHC facilities. The pilot assessed the tool’s clarity, logical
flow, and completion time. Minor wording changes were made to
improve readability and local contextualisation; the number of items
and core content remained unchanged. Given the study’s scope and the
limited nature of the adaptations, formal psychometric testing (e.g.,
test-retest reliability, item-total correlations) was not undertaken.

After a pilot study, data were gathered from October 2023 to March
2024. The researcher personally visited all clinics and invited profes-
sional nurses present to participate in the study, gave them information
sheets, and got their signed consent. To maximise response rate, paper
surveys were given out and collected when respondents had a chance to
complete them. Facility managers were contacted in advance to arrange
suitable visits and distributed the REDCap link over email and What-
sApp to the staff for those who preferred online questions. For paper
surveys, the researcher remained onsite to answer questions; informa-
tion sheets and the online landing page provided contact details for
subsequent queries.

3.6. Data analysis

Data were analysed using IBM SPSS Statistics version 29 [39]. Only
responses from professional nurses in the City of Cape Town and
Western Cape Government Northern-Tygerberg substructure facilities
were included. Paper-based questionnaires were uploaded into REDCap
and exported to SPSS. Missing data were verified against originals and
removed only if random and minimal (<5%). Variables were recoded for
consistency; demographic categories (e.g., novice <10 years, experi-
enced >10 years) and aggregated Likert-scale items enhanced inter-
pretability. Descriptive statistics (means, standard deviation (sd),
frequencies, 95% confidence intervals (CI)) summarised key domains.
Composite scores were calculated for five domains: Awareness (mean
familiarity with evidence-based statements), Concern (mean concern
about climate impacts), Motivation (mean of motivational items), Be-
haviours (mean of actions at home and work), and Communication
(mean of communication-related responses). Reliability for each domain
was confirmed using Cronbach’s alpha (« = 0.78-.90). Group differ-
ences by gender, experience, and education level were analysed using
Mann-Whitney U tests, appropriate for non-parametric data.

3.7. Validity and reliability

Construct validity was supported by prior psychometric testing
(RMSEA = 0.04; SRMR = 0.90) [39]. Content validity was confirmed via
expert review. The questionnaire mapped items to theoretical constructs
across domains: awareness, concern, motivation, behaviour and
communication. Consistent with the I-Change model, concern, motiva-
tion, and optimism were treated as related yet theoretically distinct
factors that influence behaviour change. Concern reflects risk and affects
appraisal regarding climate and health harms (pre-motivational
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awareness factors). Motivation indexes intention to act that arises from
negative or positive attitudes, social influence (norms, modelling, sup-
port), and self-efficacy (confidence to act), the core motivational de-
terminants in I-Change [12]. Optimism captures expectancy beliefs
about the feasibility and effectiveness of individual/collective action (e.
g., that further climate change can be prevented or impacts can be
managed). Optimism was treated as a complementary expectancy
construct that can shape intention formation and persistence while
remaining analytically distinct from motivation’s attitude-norm-efficacy
components. Behaviour (at home and at work) was conceptualised as the
observable enactment of target actions, i.e., their occurrence, and fre-
quency, that follows intention and is shaped by post-motivational fac-
tors [12]. Communication was operationalised (personal, professional,
policy) as a behaviour domain in the post-motivational action phase (i.
e., a measurable action in its own right), while acknowledging that
communicative behaviours can also mediate links between motivation
and broader system impact (e.g., by enabling advocacy and uptake of
climate and health practices). This mapping aligns with the I-Change’s
phased structure (awareness-motivation-action) and with its specifica-
tion of determinants and post-motivational processes (e.g., action
planning, skills). Cronbach’s alpha confirmed internal consistency for
these domains: Awareness (a = 0.80), Concern (a = 0.90), Optimism (o
= 0.87), Motivation (o = 0.79), Behaviours at home/work (o« = 0.78),
and Communication (« = 0.81).

4. Results
4.1. Sample realisation and demographics

A total of 128 participants out of 202 completed the survey (63.4%
response rate), with 38.3% responding online and 61.7% on paper.
Respondents were predominantly female (71.1%), with a mean age of
41.1 years (sd +9.8; range 23-64). Most were employed at City of Cape
Town PHC centres (78.9%). Over half held a postgraduate specialist
nursing qualification (55.6%). Participants had an average of 14.7 years
(sd £9.6) in nursing practice and 9.4 years (SD +6.7) in PHC (range
0-29 years) (Table 1).

4.2. Awareness of, and sources of climate change information

Awareness was assessed through prior exposure, familiarity with
evidence-based statements, information sources, and experience of
climate-related events. Most respondents (76.2%) had heard or read
about climate change, but only 6.3% identified as champions. Partici-
pation in climate-related courses and presentations was low (9.5% and
7.9%, respectively). Television news was the primary information
source (75%), and only 1.6% reported no prior awareness (Table 2).

Table 1
Demographic characteristics (n = 128).
Characteristics n (%)
Age (m, sd) 41.13 (9.84)
Gender (n = 127)
Male 36 (28.1)
Female 91 (71.1)
Study facilities (n = 128)
City of Cape Town 101 (78.9)
Western Cape Government 27 (21.1)
Highest level of education (n = 126)
Undergraduate 56 (44.4)
Postgraduate 70 (55.6)
Diploma in Clinical Nursing, Health Assessment, Treatment, and
Care (R48) 34 (48.6)
Primary Care Nursing (R635) 29 (41.4)
Other postgraduate qualifications 7 (10.0)
Years as a practising nurse (m, sd) 14.65 (9.61)
Years worked in PHC (m, sd) 9.42 (6.74)
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Table 2
Awareness and sources of climate change information.

Statement that is truest on awareness of climate change (n =126) n (%)

I have heard/read about climate change 96 (76.2)
I have attended courses/presentations about climate change 12 (9.5)
I have never heard of climate change 10 (7.9)
I am a climate change champion 8(6.3)
Sources of climate change information (n = 128) n (%)
TV news 96 (75.0)
Social media 78 (60.9)
Internet 73 (57.0)
Friends/ or family 43 (33.6)
Print media 42 (32.8)
Experience 25 (19.5)
Professional organisations 19 (14.8)
Professional courses 15 (11.7)
1 haven't heard of climate change 2(1.6)

4.2.1. Awareness of climate change evidence

The overall awareness mean score was 2.44/4 [95% CI: 1.70-1.97],
based on a composite of awareness items from Shenk et al. [11]. In a
gender analysis based on the study-specific broader set of awareness
questions, female respondents showed noticeably more awareness than
their male counterparts (1.7 £ 0.7 vs. 1.4 £ 0.6; U = —2.230, p = .026).
Overall, 60-70% of participants exhibited moderate to high familiarity
with evidence-based statements connecting human activity, climate
change, and health consequences. The highest familiarity was
acknowledgement of the influence of human actions on greenhouse gas
emissions (68.8%), followed by the awareness of health effects (e.g.,
heat stroke, asthma) and the unequal consequences on vulnerable
communities (65.3% each). Awareness of global warming trends since
the 1980s was marginally lower at 62.4%. Significantly, merely 20.8%
recognised the health sector as a substantial contributor to greenhouse
gas emissions, highlighting a significant knowledge gap (Table 3).

4.2.2. Experience of climate-related weather events

Experience of climate-related events was common, with 66.7%
reporting frequent to very frequent exposure. Extreme heat was most
often observed (66.9%), followed by heavy rains (64.5%) and strong
winds (53.2%). Seasonal changes and wildfires were noted occasionally,

Table 3
Familiarity with evidence-based statements.

Not at all familiar ~ Somewhat familiar
to slightly to very familiar
familiar (%) (%)

86 (68.8)

Familiarity with evidence-based
statements

The warming which causes climate
change is due in large part to
human behaviours that add
greenhouse gases to the atmosphere
(such as the use of gas and coal to
heat buildings, fuel for
transportation, and modern
agriculture) (n = 125)

Climate change increases the
likelihood of adverse health
conditions such as heat stroke,
asthma exacerbation, (n = 124)

Vulnerable populations such as the
very young or old and at-risk
groups (people with chronic
diseases, homelessness, poverty)
experience more adverse health
impacts from climate change (n =
124)

The planet has warmed significantly
since the 1980s, causing climate
change (n = 125)

If the health sector were a country, it
would be the 5th largest emitter of
greenhouse gases (n = 125)

39 (31.2)

43 (34.7) 81 (65.3)

43 (34.7) 81 (65.3)

47 (37.6) 78 (62.4)

99 (79.2) 26 (20.8)
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while droughts were least reported (27.9%) (Table 4).

4.2.3. Experience of seeing climate-sensitive diseases

Experience of seeing patients with climate-sensitive diseases can also
enhance climate change awareness. Frequencies for all climate-sensitive
diseases are interpreted cautiously given that responses were not limited
to climate-attributable presentations. Attribution of these diseases to
climate change is methodologically complex; our measures captured
clinical observations, not causal attribution. The purpose was just to
determine their awareness of climate-sensitive diseases as adopted from
the original CHANT survey. Respondents regularly observed climate-
sensitive diseases in clinical practice, with 60-80% indicating frequent
to very frequent occurrences for four out of seven categories. Respira-
tory conditions were the most prevalent (74.6%), followed by water-
borne diseases (59.7%), vector-borne diseases (58.6%), and heat-related
illnesses (52.6%). Instances of physical trauma associated with extreme
weather were infrequent (29.1%), and very few reported encounters
with mental health issues (7.6%) or nutritional disorders (7.8%)
(Table 5). Personal or familial experience was most prevalent for res-
piratory issues (50.8%), followed by heat-related illnesses (43.9%) and
mental health issues (42.6%), although waterborne (4.1%) and vector-
borne (3.2%) infections were few. Observations of climate-sensitive
conditions among people not known personally were most prevalent
for mental health issues (65.3%), respiratory problems (63.4%), heat-
related illnesses (57.2%), and physical trauma (55.6%). There was a
lower prevalence of waterborne diseases (35.5%) and vector-borne
diseases (33%) (Table 5). The data indicate that nurses mostly experi-
ence respiratory, heat-related, and mental health effects of climate
change, whereas impacts related to infectious diseases are seldom
experienced by nurses in the South African environment.

4.3. Attitudes towards climate change

Concern about climate change results from being aware of climate
change and its effects. The concern mean score was 3.0/4 [95% CI
2.82-3.14]. Experienced nurses displayed significantly higher concern
than novice nurses (3.9 + 0.9 experienced respondents vs. 2.8 + 0.9
novice respondents, U = —2.141, p = .032). Across five concern state-
ments, 60-90% expressed moderate to extreme concern, with the
highest levels for health impacts (77%), effects on self/family (80.3%),
and future generations (74%). Concern was lower for financial impacts
(66.4%) and environmental changes (54.1%) (Table 6).

Optimism can enhance awareness and promote behaviour change in
response to climate change. The optimism mean score was 2.85/4 [95%
CI 2.66-3.03], with no significant difference between experienced and
novice respondents (2.9 + 1.0 experienced respondents vs 2.8 + 1.0
novice respondents, U = 0.257, p=.797). Most respondents were
moderately optimistic, with 68.6% believing further climate change can
be prevented and 62.1% confident in human capacity to adapt (Table 6).
These findings indicate high concern for health-related impacts and
cautious optimism regarding mitigation and adaptation.

Table 4
Experience of climate-related weather events.

How often have you Never to Frequently to very

noticed: occasionally (%) frequently (%)
Extreme heat (n = 124) 41 (33.0) 83 (66.9)
Heavy rains (n = 124) 44 (35.4) 80 (64.5)
Heavy winds (n = 124) 58 (46.7) 66 (53.2)
Flooding (n = 123) 62 (50.4) 61 (49.6)
Change in seasonal patterns 69 (55.6) 55 (44.3)
(n=124)
Wildfires (n = 122) 69 (56.6) 53 (43.4)
Droughts (n = 122) 88 (72.1) 34 (27.9)
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Table 5
Experience of seeing climate-sensitive diseases.
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Table 6
Attitudes towards climate change.

Never to
occasionally (%)

I have seen patients with: Frequently to very

frequently (%)

Respiratory problems, such as asthma, 30 (25.3) 88 (74.6)
allergies, or worsening COPD (n =
118)

Vector-borne diseases, such as malaria 48 (41.4) 68 (58.6)
and yellow fever (n = 118)

Flood-related waterborne diseases 48 (40.3) 71 (59.7)
such as cholera, typhoid,
leptospirosis, and hepatitis A (n =
119)

Extreme heat illness, such as 56 (47.4) 62 (52.6)
dehydration, heat exhaustion and
heat stroke (n = 118)

Physical trauma related to severe 83 (70.9) 34 (29.1)
storms or fires (n = 117)

Mental health issues, such as 109 (92.4) 9 (7.6)
depression, stress, anxiety, and/or
trauma (n = 118)

Nutritional disorders such as 106 (92.2) 9(7.8)
malnutrition, underweight, and
stunting (n = 115)

I have seen Self/family with: Never to Frequently to very

occasionally (%) frequently (%)

Respiratory problems, such as asthma, 60 (49.2) 62 (50.8)
allergies, or worsening COPD (n =
122)

Extreme heat illnesses such as 69 (56) 54 (43.9)
dehydration, heat exhaustion, and
heat stroke (n = 123)

Mental health issues, such as 70 (57.4) 52 (42.6)
depression, stress, anxiety, and
trauma (n = 122)

Physical trauma related to severe 99 (80.5) 24 (19.6)
storms or fires (n = 123)

Flood-related waterborne diseases 117 (95.9) 5(4.1)
such as cholera, typhoid,
leptospirosis, and hepatitis (n =
122)

Vector-borne diseases, such as Lyme 119 (96.7) 4(3.2)
disease, Malaria, and yellow fever (n
=123)

I have seen people I don’t know Never to Frequently to very
personally with: occasionally (%) frequently (%)

Mental health issues, such as 43 (34.7) 61 (65.3)
depression, stress, anxiety, and
trauma (n = 104)

Respiratory problems, such as asthma, 45 (36.6) 78 (63.4)
allergies, or worsening COPD (n =
123)

Extreme heat illness, such as 53 (42.7) 71 (57.2)
dehydration, heat exhaustion and
heat stroke (n = 124)

Physical trauma related to severe 55 (44.4) 69(55.6)
storms or fires (n = 124)

Flood-related waterborne diseases 80 (64.5) 44(35.5)
such as cholera, typhoid,
leptospirosis, and hepatitis A (n =
124)

Vector-borne diseases, such as Lyme 83 (66.9) 14(33)

disease, Malaria, and yellow fever (n
=97)

4.4. Motivation

Awareness creates concern and motivation to act towards climate
change. The motivation mean score was 3.23/4 [95% CI 3.08-3.44].
There was no significant difference between experienced and novice
respondents (3.1 + 1.0 experienced respondents vs 3.4 + 0.8 novice
respondents, U = —0.835, p = .404). Most respondents (80%) reported
strong motivation to act on climate change in their professional roles,
including preparing for health impacts, reducing greenhouse gas emis-
sions through sustainable practices, and educating patients and

Not at all to
somewhat (%)

How concerned are you about the
following, as they relate to
climate change?

Moderately to
extremely (%)

Health impacts (n = 122) 28(22.9) 94(77)

Overall impacts on you, your family,  24(19.7) 98(80.3)
or someone you know today (n =
122)

Overall impacts on future 32(26) 91(74)
generations (n = 123)

Financial impacts (Rebuilding after 41(33.7) 81(66.4)
storms or fires, health costs) (n =
122)

Changes to the planet (other species, 56(46) 66(54.1)

forests, and oceans) (n = 122)
How optimistic are you that
humans will:

Very untrue to
neutral (%)

True to very true
for me (%)

Prevent further climate change? (n = 32(31.4) 70(68.6)
102)
Adequately prepare for the impacts 42(37.8) 69(62.1)

of climate change? (n = 111)
Indicate how true the following
statements are for you:

Very untrue to
somewhat untrue
for me (%)
17(19.5)

True to very true

for me (%)

1 want to prepare for the health 70(80.4)
impacts of climate change at my
workplace (n = 87)

want to change my practice to
reduce greenhouse gas
contributions, through saving
electricity, recycling and
composting (n = 85)
want to teach patients/clients/
community members about how
climate change impacts health (n
= 85)

—_

17(20) 68(80.0)

—

18(21.2) 67(78.8)

Table 7
Motivation statements.

Indicate how true the following
statements are for you:

Very untrue to
somewhat untrue for

True to very
true for me

me (%) (%)
I want to prepare for the health impacts 17(19.5) 70(80.4)
of climate change at my workplace (n
=87)
I want to change my practice to reduce 17(20) 68(80.0)
greenhouse gas contributions,
through saving electricity, recycling
and composting (n = 85)
1 want to teach patients/clients/ 18(21.2) 67(78.8)

community members about how
climate change impacts health (n =
85)

communities about climate-related health risks (Table 7). These findings
show a high level of personal and professional commitment to climate
action.

4.4.1. Reasons for being motivated

Respondents reported multiple reasons for their motivation to
address climate change, with the most common being health impacts
(71.9%) and the importance of clean air and water (57.8%). Personal
and societal concerns also played a significant role, encompassing family
(49.2%), future generations (43.8%), and creating healthy communities
(43.8%). Fewer respondents cited professional obligation (20.3%),
religious or spiritual reasons (15.6%), or social justice and equity
(14.8%). Only 5.5% reported no motivation to act (Table 8). Overall,
motivations were predominantly health- and well-being-focused, with a
mix of personal, environmental, and societal considerations.
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Table 8
Reasons for motivation.
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Table 10
Pro-environmental behaviours.

The following are reasons I am motivated to address climate change (n = 128)

Yes (n%)
Health impacts 92 (71.9)
Clean air and water 74 (57.8)
My family 63 (49.2)
The future 56 (43.8)
To help create healthy communities 56 (43.8)
To protect the planet 47 (36.7)
Financial costs 47 (36.7)
Personal experience with nature 43 (33.6)
Increasing severity of weather 40 (31.3)
Infectious disease 37 (28.9)
To reduce climate impacts on my work and workplace 30 (23.4)
Professional obligation 26 (20.3)
Loss of property 22 (17.2)
Sea level rise 22 (17.2)
Worse wildfires 22 (17.2)
To live within my ecological footprint 22(17.2)
Religious/faith/spiritual 20 (15.6)
Social justice, inequity 19 (14.8)
I'm not motivated to act 7 (5.5)

Table 9

Reasons for not being motivated to address climate change.
Reasons for NOT being motivated to address climate change Yes (n%)
It is too complex 66 (51.6)
I am overwhelmed 32 (25.0)
1 don't know enough about climate change 30 (23.4)
1 don't know what to do 27 (21.1)
I'm not confident to act 26 (20.3)
Political views 22 (17.2)
It costs too much 21 (21.4)
I have more pressing concerns 17 (13.3)
I am too busy 13(10.2)
Humans can't reduce climate change 11 (8.6)
National security 8(6.3)
Loss of jobs 8(6.3)
It is not convenient 7(5.5)
1 choose to spend time on other important issues 5(3.9)
I do address climate change to the extent I would like 6(4.7)
1 do not want or intend to address climate change 3(2.3)

4.4.2. Reasons for not being motivated to act

Knowing what deters one from being motivated helps to address the
challenges in addressing the effects of climate change. Key barriers to
motivation included perceived complexity (51.6%), feeling over-
whelmed (25%), and lack of knowledge about climate change (23.4%)
or what actions to take (21.1%). Other barriers were perceived financial
costs (21.4%), low confidence to act (20.3%), and political views
(17.2%) (Table 9).

4.5. Behaviours

The mean score for home-based climate-friendly behaviours was
2.11/4 [95% CI 1.97-2.25]. Experienced nurses reported significantly
higher engagement than novices (2.23+0.83 experienced respondents
vs 1.95+0.70 novice respondents, U = 2.115, p = .034). Common ac-
tions included energy conservation (62.6%) and waste reduction
(54.5%), while fewer reported reducing fuel use (33.3%), choosing low-
resource foods (23.6%), or using non-fossil fuel energy sources (12.3%)
(Table 10).

Workplace behaviours scored lower (m = 1.56/4 [95% CI
1.24-1.70]) with no significant difference between the experienced and
novice respondents (1.514+0.79 experienced respondents vs. 1.62+0.74
novice respondents, U = —0.347, p = 0.729). Waste reduction (36.9%)
and energy conservation (36.6%) were most common, while advocacy
for organisational policies and structural changes was rare (9.8%).

Often to
always%

How often do you perform the following
behaviours at home

Never to
sometimes%

Conserve energy (such as use of energy-
efficient appliances, use of geyser timers,
changing of lights to LED, boiling just
enough water, switching off lights when
not in the room, using full load when using
washing machine) (n = 122)

Reduce waste (practice waste segregation,
buy less, reuse more, recycle and compost
more, use a reusable shopping bag). (n =
123)

Use less fuel (drive fuel-efficient vehicles,
reduce unnecessary trips, bike, walk, do
lift clubs to work or for school run, use
staff buses or public transport, buy online)
(n=123)

Choose foods that require fewer resources to
grow/produce (local, seasonal, fewer
animal products, less packaging) (n = 123)

Use of non-fossil fuels such as solar and wind
power (n = 123)

How often do you do the following
behaviours at work

Reduce waste (buy less, reuse more, recycle
more, practice waste segregation) (n =
122)

Conserve energy (such as use of energy-
efficient appliances, use of geyser timers,
changing of lights to LED, boiling just
enough water, switching off lights when
not in the room) (n = 123)

Use less fuel (drive fuel-efficient vehicles,
reduce unnecessary trips of patients/
clients and relatives, bike, walk, do lift
clubs to work, use staff buses/public
transport) (n = 123)

Use of non-fossil fuel such as solar and wind
power (n = 123)

Choose foods that require fewer resources to
grow/produce (vegetable-based diet for
patients, local, seasonal, fewer animal
products, less packaging) (n = 122)

Ask leaders at your workplace to support
policies or products and/or processes that
create fewer greenhouse gases (n = 122)

How often do you communicate about
climate change and health with the

46 (37.4) 77 (62.6)

56 (45.5) 67 (54.5)

82 (66.7) 41 (33.3)

94 (76.4) 29 (23.6)

107 (87.7) 15 (12.3)
Often to
always (%)
45 (36.9)

Never to
sometimes (%)
77(63.1)

78 (63.4) 45 (36.6)

100 (81.3) 23 (18.7)

103(83.7) 20 (16.2)

109(89.3) 13(10.7)

110 (90.2) 12 (9.8)

Seldom (%) Regularly (%)

following:

Personally (friends, family, neighbours) (n = 65 (52.9) 58 (47.1)
123)

Professionally (such as colleagues, patients, 80 (65.1) 43 (35)
clients) (n = 123)

Elected officials or community leaders and 112(1.0) 10 (9.0)

others (n = 122)

Communication scored lowest (m = 1.47/4 [95% CI 1.25-1.68]),
with respondents with postgraduate training reporting significantly
higher scores than respondents with undergraduate training only (1.7 +
1.3 respondents with postgraduate education vs. 1.2 + 1.1 respondents
with undergraduate education, U = 1.996, p = .046). Personal
communication was more common (47.1%) than professional (35%) or
engagement with officials, community leaders, or other audiences (9%).
Overall, respondents favoured simple individual actions at home and
work, with limited structural behaviours and low levels of professional
or public communication (Table 10).

5. Discussion
This study provides the first documented assessment of PHC nurses’

climate engagement in South Africa using the Climate, Health, and
Nursing Tool (CHANT).
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5.1. Awareness

Awareness of climate change underpins environmental behaviours
and motivates nurses to act against environmental health hazards.
Findings revealed moderate awareness, indicating partial understanding
and aligning with trends in high-income countries, though evidence
from LMICs remains limited [11,40]. This reflects a global gap in climate
literacy within nursing. Gender disparities, with heightened awareness
among female nurses, may relate to caregiving roles [41], but research
suggests access to quality information is more influential [40,42]. Heavy
reliance on informal sources (75% via TV/news) creates fragmented
knowledge and misinformation, a phenomenon noted globally [40].
These findings emphasise that informal learning cannot replace struc-
tured education. Integrating climate-health topics into nursing curricula
and continuing education, complemented by experiential learning in
PHC settings, is essential for developing contextually relevant environ-
mental behaviours.

5.2. Concern

Concern forms the cognitive and emotional foundation for behaviour
change, influencing readiness to engage in climate-health initiatives
[43]. Nurses expressed high concern, particularly for personal and
family health, consistent with proximity-driven engagement [11].
Experienced nurses reported greater concern, supporting the I-Change
model’s link between cumulative exposure and perceived vulnerability
[12]. Contrasting evidence from high-income contexts shows height-
ened concern among novices, reflecting generational influences shaped
by evolving curricula [43]. Strengthening formal education and
leveraging mentorship can harmonise these differences and translate
concern into proactive, evidence-based practices.

5.3. Motivation

Motivation strongly influences climate-related behaviours and
adoption of eco-nursing practices [12]. Nurses demonstrated high
motivation, driven by health protection and family wellbeing, echoing
global findings [30,44]. However, motivation rarely translated into
workplace action due to systemic barriers such as resource constraints,
workload, and unclear accountability [45]. This shows motivation alone
is insufficient without enabling systems. There is a need for simplified,
context-specific information and supportive organisational environ-
ments. Embedding motivational strategies into education, mentorship,
and leadership development can enhance self-efficacy and sustained
engagement [11,30,46].

5.4. Optimism

Optimism, a key psychological determinant of pro-environmental
behaviour, reinforces belief in the efficacy of individual and collective
action [23]. Nurses reported moderate optimism, reflecting agency but
uncertainty about systemic capacity. Compared with diminished opti-
mism reported in high-income settings, these findings suggest growing
confidence, possibly shaped by rising climate-health awareness [11].
Optimism was higher among experienced nurses, indicating that pro-
fessional exposure creates constructive hope rather than eco-anxiety
[23]. Reinforcing optimism through success stories, peer learning, and
positive narratives in education and leadership programs can strengthen
resilience.

5.5. Behaviour

Climate-related behaviours were generally low, with slightly higher
engagement at home than in workplaces. This pattern reflects greater
personal control in household settings and aligns with global findings
[11,45]. In clinical contexts, infection prevention and emergency
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priorities often overshadow environmental concerns [11]. Moreover,
PHC facilities in LMICs face financial and human resource constraints,
limiting sustainable infrastructure investment [15]. Experienced nurses
showed stronger home-based behaviours, possibly due to accumulated
professional intuition [11,43]. Consistently low workplace engagement
across experience levels accentuates organisational culture as a critical
determinant. System-level interventions and integration of sustainabil-
ity into PHC operations are essential for translating awareness into ac-
tion [44,47,48].

5.5.1. Evidence of PHC climate adaptation in comparable LMIC settings

To contextualise the limited workplace climate-health actions
observed in this study, it is valuable to consider examples where PHC
systems in comparable LMIC settings have implemented feasible, scal-
able adaptation strategies. One such example is the city of Ahmedabad,
which developed Southeast Asia’s first city-level Heat Action Plan (HAP)
[48]. The plan combines early warning systems, training for health
workers, and community outreach to help people prepare for excessive
heat [48]. Since its introduction, the HAP has been associated with
significant reductions in heat-related illness and death, making it a
recognised model for urban heat resilience [48]. Another example is Fiji,
where, together with the World Health Organization (WHO) and the
Ministry of Health and Medical Services (MOHMS), it is implementing a
Climate-Resilient Health Facilities Programme. The initiative involves
conducting hazard and vulnerability assessments in >200 PHC facilities
to identify climate-related risks [49,50]. The findings guide infrastruc-
ture upgrades that strengthen energy resilience, water security, and
disaster preparedness, ensuring health facilities remain safe and func-
tional during climate impacts [49,50]. Thirdly, Nigeria’s Renewable
Energy for Primary Health Care (RE4PHC) Project, led by the United
Nations Children’s Fund (UNICEF) and eHealth Africa (EHA), is
installing solar power systems in PHC facilities [51]. Between 2024 and
2026, the project is solarising 238 PHC facilities, ensuring reliable
electricity for vaccine cold chains, diagnostic equipment, and essential
maternal and child health services [51].

These experiences demonstrate that PHC-level climate adaptation is
achievable when supported by governance, infrastructure investment,
and clear operational protocols. They provide a practical foundation for
the implications and recommendations stated below.

5.5.2. Communication

Effective communication is vital for shaping behaviours and pro-
moting sustainable action [30]. Communication scores were low, with
postgraduate-trained nurses performing better. This was consistent with
evidence that advanced education enhances research utilisation and
advocacy [52,53]. Empowering nurses with climate-health communi-
cation skills through targeted training and postgraduate programs can
strengthen community engagement and resilience.

6. Recommendations

The study results support a recommendation for comprehensive,
continuous professional development to strengthen nurses’ expertise in
climate health and sustainable clinical practice. Nursing programs at all
levels should integrate content on sustainability, environmental health,
and climate change to prepare nurses for a changing climate. Nurse
educators require targeted training to effectively apply environmental
health principles in teaching, supervision, and evaluation. Governance
structures should facilitate the designation of facility-level green teams
and a climate champion with clear role descriptions and reporting lines.
For workforce and finance, the study recommends protected time for
quality improvement (QI) and micro-grants for low-cost interventions.
In the infrastructure and operations of the facilities, there is a need for
procurement, energy/water resilience, and waste management pro-
cesses that meet global best practice standards for safety, environmental
sustainability and climate resilience. To help keep people safe, local
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clinics need to be connected to the city’s early warning systems. They
also need to put simple heat-health procedures in place, for example,
having a plan for checking patients during heatwaves, and setting up
cool rooms where people can recover from extreme heat. Enrolled and
auxiliary nurses should be included in future studies in order to capture
team level dynamics in addressing climate and health issues. The study
should be expanded to more contexts such as the rural setting and other
countries. For future scale-up, forward and back translation of survey
tools with formal psychometric testing is recommended.

7. Limitations of the study

The study was confined to one urban PHC substructure in Cape
Town, excluding rural and farming contexts. Limited familiarity with
climate-health concepts and the length of the questionnaire contributed
to missing responses. The original CHANT survey did not constrain re-
sponses to climate-sensitive attributable cases, particularly for mental
health, and this survey adopted it as is; thus, observed frequencies
should be interpreted cautiously. Future applications should preface
items with concrete attribution cues (e.g., timing with heatwaves, flood
exposure). Workplace items mix agency-enabled (counselling, advo-
cacy) and agency-limited (infrastructure/procurement) behaviours,
which could have led to low scores reflecting lack of control; future
versions should tag items by level of control. The original CHANT and
this survey did not differentiate COPD exacerbation aetiologies thus
future surveys should link clinical data to heat/air quality events, given
evidence of temperature and air pollution effects. Radio was omitted
from the information source list despite its high reach in Southern Af-
rica; future adaptations will include it.

8. Conclusion

Despite strong concern and motivation, climate-related action
among PHC nurses remains limited largely due to gaps in training, low
decision-making autonomy, and persistent resource constraints. This
study shows that while PHC nurses in LMICs demonstrate moderate
awareness, high concern, and a clear willingness to act, structural bar-
riers prevent this motivation from translating into practice. Higher
qualifications were associated with greater confidence and communi-
cation capacity, reinforcing the World Health Organization’s emphasis
on workforce development as a foundation for climate-resilient health
systems [9]. Strengthening pre-service curricula, continuous profes-
sional development, and hands-on experiential learning supported by
enabling policy and institutional reforms is therefore essential to
empower nurses as leaders of equitable, low-carbon, climate-resilient
PHC systems. Future implementation research should focus on identi-
fying practical levers within PHC settings that can unlock and sustain
nurse-led climate action.
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