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Abstract

Streszczenie

Introduction and objective: The construct of climate anxiety has emerged in response to ongoing climate change. It refers
to an emotional reaction to a directly experienced or perceived threat from climate change, which can be considered an
adaptive mechanism. Factors underlying the severity of perceived climate anxiety include, among others, individual resources,
with psychological resilience recognised as a key component in climate change adaptation. At the same time, pro-
environmental behaviour, which in its definition focuses on environmental well-being, can be related to global climate change
and its impacts. The aim of this study was to explore the mediating role of pro-ecological behaviour between climate anxiety
and psychological resilience. Materials and methods: The study was conducted online and utilised three questionnaires
among 431 participants. The questionnaires used in the study were: the Polish adaptation of the Climate Anxiety Scale,
the KOP-26 Resilience Measure Questionnaire, and a self-report questionnaire on pro-environmental behaviour. Results:
The analysis confirmed the hypothesis, revealing a significant mediating effect of pro-ecological behaviour between climate
anxiety and psychological resilience. The results indicate a negative direct correlation between climate anxiety and
psychological resilience. Conclusions: Psychological well-being, in the context of progressing climate change, needs to be
addressed. Maintaining a high level of psychological resilience appears crucial in these circumstances, with pro-ecological
behaviour enhancing well-being when incorporated into daily life. That suggests that pro-ecological behaviour may serve as
an effective coping mechanism in the face of climate change.
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Wprowadzenie i cel: Konstrukt leku klimatycznego powstal w obliczu zachodzacych zmian klimatu - odnosi sie do
emocjonalnej reakeji na bezposrednio do$wiadczane lub postrzegane zagrozenie zwigzane ze zmianami klimatu, ktéra mozna
uzna¢ za mechanizm adaptacyjny. U podstaw nasilenia odczuwanego leku klimatycznego leza m.in. posiadane zasoby,
a prezno$¢ psychiczna jest uznawana za istotny czynnik w procesie adaptacji do zmian klimatu. Jednoczesnie zaangazowanie
w zachowania proekologiczne, ktére w swojej definicji koncentruja si¢ na dobrostanie $rodowiska, moze by¢ zwigzane
z globalnymi zmianami klimatu i ich skutkami. Celem badania byto sprawdzenie mediacyjnej roli zachowan proekologicznych
miedzy lekiem klimatycznym a preznoscig psychiczng. Material i metody: Badanie zostato przeprowadzone online
z wykorzystaniem trzech kwestionariuszy, z udzialem 431 oséb. W badaniu uwzgledniono polska adaptacje Skali Leku
Klimatycznego, Kwestionariusz Oceny Odpornosci KOP-26 oraz kwestionariusz samoopisowy dotyczacy zachowan
proekologicznych. Wyniki: Przeprowadzona analiza potwierdzita hipoteze i ujawnita mediacyjna role zachowan
proekologicznych migdzy lekiem klimatycznym a preznoécia psychiczng. Wyniki wskazuja na ujemna bezposrednig korelacje
miedzy lekiem klimatycznym a preznosécig psychiczng. Wnioski: W czasach postepujacych zmian klimatu nalezy zwréci¢
uwage na dobrostan psychiczny. Utrzymanie wysokiego poziomu preznosci psychicznej wydaje si¢ kluczowe w danych
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okoliczno$ciach. Nalezy przy tym uwzgledni¢ role zachowan proekologicznych, ktére wzmacniajg dobrostan, bedac
wlaczonymi w styl zycia. Sugeruje to, ze zachowania proekologiczne mogg stuzy¢ jako skuteczny mechanizm obronny

w obliczu zmian klimatu.

Stowa kluczowe: preznos¢ psychiczna, zmiany klimatu, lek klimatyczny, zachowania proekologiczne, adaptacja psychologiczna

INTRODUCTION

lobal climate changes pose a risk to psychological

well-being (Doherty and Clayton, 2011) and af-

fect psychological functioning, manifesting as de-
creased mood, impaired cognitive performance, or increased
risky behaviour (American Psychological Association,
2021b; Gawrych, 2022). Natural disasters and experienced
stress can lead to various mental health issues (i.e. Galea
et al., 2005; Gawrych, 2022; Nicholas et al., 2020). High-
er temperatures are associated with increased rates of psy-
chological problems (Vida et al., 2012). Beyond direct ef-
fects, climate change can also have an indirect impact on
individuals (Doherty and Clayton, 2011). Concepts such
as “climate stress” or “climate anxiety” describe emotion-
al responses to perceived or experienced implications of
climate change. “Climate stress” refers to the intensity and
severity of emotional responses to climate change’s impli-
cations (Clayton et al., 2014, as cited in Budziszewska and
Kalwak, 2022). Within this framework, “climate anxiety”
is considered part of “climate stress’, since it refers to a neg-
ative emotional response in the face of climate change and
its consequences (Pihkala, 2019; Wullenkord et al., 2021).
Altogether, the literature highlights a significant prevalence
of worry about the climate situation (Hickman et al., 2021),
especially among young people (Clayton and Karazsia,
2020; American Psychological Association, 2021a, 2021b),
given that the occurring changes are global and involve
a tangible threat (Clayton, 2020; Doherty and Clayton,
2011). It is also important to emphasise the ongoing pro-
gression of universally visible climate change (Core Writ-
ing Team, Lee and Romero, 2023).
Climate anxiety is considered an adaptive reaction (Ver-
planken and Roy, 2013), suggesting a potential resilient re-
sponse in the face of adversity, as in climate change. While
a certain level of worry seems reasonable in those circum-
stances, simple adaptation may not suffice, since climate

change is progressing (Clayton, 2020). Adaptive actions
to address climate change are considered key resources in
this regard (Nicholas et al., 2020) - the recognised protec-
tive factors of climate anxiety include psychological resil-
ience, being especially beneficial when facing adversity
(Rutter, 1987, as cited in Um et al., 2014, p. 260). Resilience
is understood both as a set of protective factors and effec-
tive coping mechanisms in adverse conditions (Gasior et al.,
2016), as well as the outcome of coping strategies reflected
in adaptation and positive functioning following adversity
or a challenge (Sigley-Taylor et al., 2021). Many deter-
minants contribute to resilience and thus individual vul-
nerability to stress (Wood and Bhatnagar, 2015). Thereby,
stressors promoting resilience in some people may result
in increased vulnerability in others (Osdrio et al., 2017).
Luthar et al. (2000) suggest that severe adversity needs to
occur to speak of resilient results afterwards. Thus, in the
context of adversity like climate change, resilience may
facilitate adaptation and help reduce negative emotions.
Anxiety about climate change is linked to behavioural en-
gagement (Clayton and Karazsia, 2020), often motivated by
a desire to adopt climate-friendly behaviours (American
Psychological Association, 2020). Environmentally-friendly
behaviour is “promoting environmental quality” (APA Dic-
tionary of Psychology: Proecological behavior, cited 2023).
While environmental concern is at a fairly high level (Ellen,
1994), engagement in pro-ecological behaviour depends on
multiple factors, i.e. climate knowledge, cognitive openness,
and reliance on science (Tucholska and Gulla, 2022). Sim-
ilar to climate anxiety, pro-ecological actions may serve an
adaptive role, fostering a greater sense of control (Verplan-
ken and Roy, 2013).

As previously mentioned, climate change is a stressful
occurrence (American Psychological Association, 2021a).
Prior studies indicate a negative correlation between
resilience and stress scores (Zhang et al., 2021), suggesting
a potential similar trend for climate anxiety. Pro-ecological

Pro-ecological behaviour (mediator)

(limate anxiety

Fig. 1. Mediation hypothesised in the study
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behaviour, as an adaptive mechanism, may lead to increased
sense of control (Verplanken and Roy, 2013). Consequently,
it is expected to have a mediating role between the other
two variables. This implies that individuals with greater re-
silience might experience lower levels of climate anxiety,
consistent with earlier findings (Schwaab et al., 2022).

The primary hypothesis explored whether the relationship
between climate anxiety and psychological resilience is me-
diated through pro-ecological behaviour (Fig. 1). In this
study, resilience is understood as the ability to cope with
adversity. Climate anxiety refers to a negative emotional re-
action to climate change, while pro-ecological behaviour re-
lates to environmental protection, sustainable use of natu-
ral resources, and actions intended to reduce the negative
impact of human activity on the environment.

METHODS

Three questionnaires were employed in the study. The Pol-
ish adaptation of the Climate Anxiety Scale (Larionow
et al,, 2022) was used to measure climate anxiety. It consists
of 13 questions. Responses are given on a five-point scale:
never, rarely, sometimes, often, almost always. The scale
meets psychometric requirements.

Psychological resilience was assessed using the KOP-26 Re-
silience Measure Questionnaire. It demonstrates good reli-
ability with Cronbach’s alpha of 0.81 (Ggasior et al., 2016).
The questionnaire includes 26 items, with responses rated
on a five-point scale (from “completely disagree” to “com-
pletely agree”).

To measure pro-ecological behaviour, a 13-item survey was
made, with participants rating the relevance of statements
on a five-point scale (from “usually not” to “usually yes”).
The statements were selected by competent judges from
a pool of 21 statements, including 14 items describing pro-
environmental behaviour of individual’s nature suggested
by Ciazela (2019), five statements generated using artificial
intelligence, and two items proposed by the authors. Six
judges, all with university degrees in social sciences, evalu-
ated the statements based on how well they described envi-
ronmentally-friendly (pro-ecological) behaviour based on
the definition: “behaviours related to environmental pro-
tection, sustainable use of natural resources, and actions in-
tended to reduce the negative impact of humans on the en-
vironment”. Judges also provided feedback on the items and
made their own suggestions, which were subsequently eval-
uated by the authors. The procedure resulted in the selec-
tion of nine items and inclusion of four items proposed by
judges — forming the final 13-item survey in Polish (Ap-
pendix 1). The scale meets psychometric requirements, with
a Cronbach’s alpha of 0.789.

The questionnaires showed good reliability in the study group.
Cronbach’s alpha for the KOP-26 was 0.929 (M = 3.61;
SD = 0.69), for the Climate Anxiety Scale it was 0.878
(M =1.51; SD = 0.57), and for the pro-ecological behaviour
scale it was 0.789 (SD = 0.62).
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1. Itumn off the light when leaving the room | was in. [Gasze $wiatto, wychodzac

zpomieszczenia, w ktérym byfem/am.]

| use energy-saving light bulbs. [Uzywam zaréwek energooszczednych.]

| separate my rubbish. [Segreguje Smieci.]

| use reusable bags. [Uzywam toreb wielorazowego uzytku.]

| plant trees or take care of plants around my home or in public locations to

increase green spaces. [Sadze drzewa lub dbam o roslinnos¢ wokét mojego

domu lub w miejscach publicznych, aby zwigkszac zielone przestrzenie.]

6. lregularly save water by taking shorter showers, closing the tap while brushing
my teeth, or collecting rainwater to water my plants. [Regularnie oszzedzam
wode poprzez krétsze prysznice, zakrecanie krandw podczas mycia zebow
lub zbieranie deszczéwki do podlewania rodlin.]

7. llive according to the“less waste”idea, trying to re-use various materials.
[Zyje zgodnie z zasada less waste, starajac sie wykorzysta ponownie rézne
materiaty.]

8. Ireduce my meat consumption, replacing it with plant-based alternatives
or following a vegetarian/plant-based diet. [Redukuje spozycie miesa,
zamieniajac je na roslinne alternatywy lub przyjmujac diete wegetariariska/
roslinna.]

9. Ichoose products with organic certification or from organic brands.
[Wybieram produkty oznaczone certyfikatami ekologicznymi lub
ekologicznych marek ]

10. I choose products made of natural materials (e.g. clothing).

[Wybieram produkty z naturalnych materiatow (np. odziez).]

11. 1buy second-hand clothing or other items of daily use. [Kupuje uzywang odziez
lub inne artykuty codziennego uzytku.]

12. lavoid shopping from “fast-fashion” brands and following microtrends.
[Unikam zakupdw w firmach fast-fashion oraz podazania za mikrotrendami.]

13. Itryto avoid wasting food. [Staram sig nie marowac zywnosc.]

Rl adiag

Appendix 1. Items included in the survey for measuring pro-eco-
logical behaviour, translated from Polish

Additionally the survey included a question to identify the
sources from which participants receive information about
climate change, allowing for multiple answers: (1) “radio/
newspapers/television’, (2) “social media’, (3) “popular sci-
ence literature”, (4) “scientific literature (e.g. books, scientif-
ic journals)”, (5) “I do not seek such information, this top-
ic does not interest me”.

Data was collected online via Google Forms from 13 June
2023 to 19 October 2023. Participants were recruited through
social media shares and personal invitations, with participa-
tion restricted to individuals aged 18 and over. Participation
in the study was voluntary, with initial assurances regard-
ing data confidentiality and withdrawal options. All analyses
were completed in jamovi, version 1.6.23 and 2.3.28.

PARTICIPANTS

Data was collected from 431 participants (N =431). Of these,
306 were women (71%), 108 were men (25.1%), and 17 in-
dividuals identified as “other” (3.9%). The majority had
completed secondary school education (52.2%), followed
by those with a university degree (44.5%), vocational ed-
ucation (1.6%), primary education (1.4%), and middle
school education (0.2%). Participants were aged 18-84
(M =23; SD = 12). The largest age group was 23-year-olds
(16%), followed by 22-year-olds (13.5%), and 19-year-olds
(10.9%). Most participants resided in cities with popula-
tions over 150,000 people (33.2%), followed by cities with
up to 150,000 inhabitants (20.6%), cities with up to 50,000
inhabitants (20.4%), villages (18.3%), and towns with up to
10,000 inhabitants (7.4%).
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RESULTS

Several aspects of the given variables were analysed.
The mediation analysis (N = 431) was conducted using
a bias-corrected bootstrap method with 5,000 replications.
It showed a negative direct effect of the magnitude of cli-
mate anxiety on resilience, which was -0.32 (SE = 0.12,
95% CI [-0.56, —0.077], z = =2.61, p = 0.009), indicating
that greater anxiety was associated with progressively lower
resilience among respondents. The analysis also revealed an
indirect effect of climate anxiety on resilience through me-
diation related to pro-environmental behaviour, estimated
at 0.26 (SE = 0.055, 95% CI [0.15, 0.38], = 0.10, z = 4.65,
p <0.001). The indirect component centred on the relation-
ship between climate anxiety and pro-ecological behaviour
was 0.41 (SE = 0.05, 95% CI [0.33, 0.50]), statistically sig-
nificant (z = 8.31, p < 0.001), while the indirect component
related to pro-ecological behaviour and resilience was 0.62
(SE = 0.11, 95% CI [0.39, 0.87]), also statistically signifi-
cant (z = 5.62, p < 0.001). The total effect of climate anx-
iety on resilience, including the indirect effect, was found
to be statistically insignificant at —0.065 (SE = 0.12, 95% CI
[-0.29, 0.15], z = —0.55, p = 0.584), suggesting total media-
tion of the level of pro-ecological behaviour on the relation-
ship between anxiety and resilience.

The analysis on sources of climate change information in-
dicates that the majority of respondents (22.5%) receive
it simultaneously from radio, newspapers, TV, and social
media. The second-largest group of respondents (21.1%) re-
ported receiving it exclusively from social media. Interest-
ingly, 9.3% of participants exclusively selected the answer
“I do not seek such information, this topic does not inter-
est me”.

DISCUSSION

The purpose of this study was to determine the mediating
role of pro-ecological behaviour between climate anxiety
and psychological resilience. The analysis suggests total me-
diation of the magnitude of pro-ecological behaviour in the
relationship between climate anxiety and resilience, support-
ing the hypothesis. This indicates that increased climate anx-
iety, associated with heightened pro-ecological behaviour,
further correlates with increased resilience. These find-
ings align with previous research that identified resilience
as a protective factor that can improve well-being in the
face of adversity (Rutter, 1987, as cited in Um et al.,, 2014,
p- 260). Given that climate change poses a real threat (Clay-
ton, 2020; Doherty and Clayton, 2011), which is progress-
ing over time (Core Writing Team, Lee and Romero, 2023),
full adaptation may be impossible. Therefore, it appears rea-
sonable to assume that the greater the experienced climate
anxiety, the lower the resilience, which was confirmed by
our research. Additionally, the link between anxiety and
behavioural engagement (Clayton and Karazsia, 2020),
viewed from the perspective of pro-ecological behaviour,
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was confirmed. Psychological resilience, being part of the
adaptive process (Sisto et al., 2019), is at least partially char-
acterised in the cognitive aspect (Parsons et al., 2016), while
cognitive changes are among important aspects for the de-
velopment of pro-environmental behaviour (Gaspar, 2013).
Therefore, its connection with behaviour seems reasonable.
In the face of the growing threat of climate change, it is cru-
cial to identify strategies that boost resources and reduce
the negative impacts on mental health. This study sheds
light on a potential solution to address this need. Engaging
in pro-ecological behaviour can help promote resilience and
further reduce anxiety linked to climate change.

The study also provides insights into sources of climate
change information. It seems important to note that over
9% of participants expressed a lack of interest in this top-
ic and do not seek information on this issue. Consequently,
further research in this area is worth considering.

It is also important to acknowledge the limitations of this
research. The majority of respondents were young adults,
who are at a higher risk of experiencing climate anxiety
(Clayton and Karazsia, 2020; American Psychological Asso-
ciation, 2021b), which may introduce bias. Conducted dur-
ing the summer, the study’s timing could have influenced
the outcomes due to the increased risk of exposure to high
temperatures — which are important for their impacts on
mental health (i.e. Mann, 1998; Sher, 2020). Additionally,
this study relied solely on self-report data, as only question-
naires were used.

For future research, we suggest exploration of climate
anxiety, especially across different age groups, examining
whether place of residence plays a significant role in the
magnitude of experienced climate anxiety or resilience.
Long-term research would provide a better understanding
of the occurrence of climate anxiety and the role of climate
events, seasonal changes, and individual adaptation or re-
silient responses. It would be valuable to look into respons-
es to climate change in a more direct and quasi-experimen-
tal way, other than self-reported. Extending the approach
to the topic is essential for gaining deeper insights into its
occurrence.

Psychological resilience seems to be a crucial resource in
times of climate change. Our analysis underscores the medi-
ating role of pro-ecological behaviour between climate anx-
iety and resilience. Individuals experiencing climate anxi-
ety who engage in pro-ecological behaviour report increased
resilience, making it a successful coping mechanism.
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