<@ sustainability

Article

Under What Conditions Does Climate Change Worry Contribute
to Climate Action in Turkey: What Moderates This Relationship?

Gonca Kurt 11*

check for
updates

Citation: Kurt, G.; Akdur, R. Under
What Conditions Does Climate
Change Worry Contribute to Climate
Action in Turkey: What Moderates
This Relationship? Sustainability 2024,
16,2269. https://doi.org/10.3390/
sul6062269

Academic Editors: Jan Hopmans
and Bin Xu

Received: 19 January 2024
Revised: 29 February 2024
Accepted: 7 March 2024
Published: 8 March 2024

Copyright: © 2024 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

and Recep Akdur 2

Department of Health Care Services, Pazar Vocational School of Higher Education, Tokat Gaziosmanpasa

University, Tokat 60800, Turkey

2 Department of Public Health, Faculty of Medicine, Ankara University, Ankara 06620, Turkey;
rakdur@ankara.edu.tr

*  Correspondence: gonca.kurt@gop.edu.tr; Tel.: +90-356-261-4341

Abstract: Recent studies provide strong evidence that climate change worry leads to climate action.
However, there is a need for more studies on the conditions under which climate change worry
triggers climate action or causes mental disorders. In this regard, we investigated the relationship
between climate change worry and climate action and evaluated the role of participants” knowledge
of climate change and natural disaster experience in this relationship. The moderating function of
climate action in the relationship between climate change worry and climate-related mental disorders
was evaluated. Furthermore, the impact of climate change worry on different climate actions was
also researched. Data obtained through an online survey from individuals aged 18-65 years old
in a nationally representative sample in Turkey were used (n = 1229). The results show a positive
impact of climate change worry on climate action. If climate change information creates a climate
change worry, climate action occurs. Whereas climate change knowledge has a moderating role in
the impact of climate change worry on climate action, experiencing climate-related natural disasters
does not have such a role. However, experiencing climate-related natural disasters combined with
climate change knowledge in the context of group impact leads to climate action. The climate change
worry score had a positive effect on experiencing a climate-related mental disorder, but climate action
does not have a moderating role in this relationship. The climate action most correlated with climate
change worry is participating in voluntary activities to raise awareness among individuals. The
contribution of climate change worry in different conditions to climate action is clearly supported
by these research results. Therefore, climate change communication should be used to support the
aspect of climate change worry that is transformed into climate action, and viable and sustainable
environments should be created by considering each result of this study.

Keywords: climate change worry; climate action; Climate Change Worry Scale; climate-related
disasters; climate change knowledge; climate-related mental disorders

1. Introduction

Climate change is defined as long-term changes in temperature and weather patterns.
Many people think that climate change essentially refers to higher temperatures. However,
the increase in temperature is only the beginning of this story. Since the earth is a system
where everything is connected to each other, changes in one area can influence changes in
all other areas. Climate change affects many aspects, such as drought, water scarcity, fires,
melting polar ice, rising sea levels, floods, storms, and biodiversity [1]. Climate change
threatens individuals’ clean air, safe drinking water, food supply, and safe shelter, which
are among the basic components of health. Therefore, climate change has the potential to
undermine decades of progress in global health. Between 2030 and 2050, climate change is
expected to lead to approximately 250,000 additional deaths per year due to malnutrition,
malaria, diarrhea, and heat stress alone. It is estimated that the costs of direct harm to health
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will be between USD 2 and 4 billion per year by 2030 [2]. The World Health Organization
defines climate change as an important problem involving serious threats to life, health,
and well-being [3]. Climate change has the potential to affect large populations quickly due
to its both direct and indirect effects on human health, which is one of the most important
and primary issues of public health. Therefore, the fight against climate change is stated as
Goal 13—Climate Action within the scope of 17 Sustainable Development Goals. World
leaders agreed to achieve these goals by 2030 in 2015 [4]. Reducing climate change and
preventing its effects requires quick action from not only governments but also individuals
and communities at all levels. To activate climate action effectively and quickly in a society,
firstly, it is necessary to know the emotions, thoughts, and demands of individuals who
make up that society regarding climate change [5] because emotions contribute significantly
to making a decision and taking action [6].

Emotions are part of a feedback system allowing individuals to understand and change
both themselves and the environment where they live. In this regard, emotions can also
affect the thoughts, attitudes, and behaviors of individuals toward climate change [7].
In the literature, this is referred to as climate emotions. Climate emotions have been
examined by many different disciplines to activate emotions supporting pro-environmental
behaviors [7-11]. The most commonly reported climate emotions are worry, anger, sadness,
anxiety, helplessness, guilt, denial, fear, hope, hopelessness, and disappointment [12-18].
Most people worldwide regard climate change as a major threat and are concerned about
its predicted consequences [19]. In large-scale studies, it is widely reported that participants
worry about climate change [9,17,20,21]. On the other hand, worry constitutes the focal
point of climate emotions due to its structure [22] because worry closely correlates with
interest and awareness. In this respect, worry has the potential to form the first stage of all
emotions experienced with regard to climate change and regulate emotions [23]. It fulfills
its duty of regulating emotions by drawing attention to situations that require action and
keeping the need for action evident. In this way, it acts as a motivator by encouraging
the critical examination of one’s options for goal-directed action [24]. Climate change
worry includes verbal-linguistic thoughts about the possible changes in the climate system
and the possible impacts of these changes. This cognitive process in worry contributes to
individuals” analytical solutions [9,25]. The hope among climate emotions, on the other
hand, usually works in the selection of words to mobilize individuals as a communication
method [26]. Worry can become more important than hope in terms of showing the
readiness of individuals to reduce climate change. On the contrary, fear is related to the
worry that comes with an imminent threat [27]. It has been reported that fear is a paralyzing
feature at the point of action, in addition to its potential to mobilize individuals [14]. Thus,
studies of fear calls show that they can only activate defensive reactions in individuals [28].
On the other hand, although there is a positive correlation between worry and fear, the effect
of fear disappears when combined with other variables (different emotions, holistic affect,
affective imagery, values sociodemographic characteristics and policy preferences) [9].

Therefore, climate change worry is the focus of this study because it is the most fre-
quently reported emotion by large-scale studies and has the potential to form the basis
of all emotions. The reason for this is that worry calls have the potential to foster more
sustainable and constructive pro-environmental emotional engagement. Worry indicates
that something is wrong and, therefore, motivates people to address the problem. Worry
focuses people’s attention on the problem that causes worry [9,24,29]. In other words, envi-
ronmental stressors lead to pro-environmental behaviors. Individuals who feel unpleasant
after gaining awareness or experiencing the consequences of climate change may adopt
behaviors to reduce the impact of climate change on their daily lives [30].

Studies conducted in different age groups in different time periods draw attention to
the contribution of climate change worry to pro-environmental, climate-friendly behavior
or intentions and climate action [9,14,22,31-33]. Recent studies have clearly revealed that
climate change worry, which particularly emerges as a response to climate change, is highly
correlated with actions such as willingness to engage in climate change actions [34], energy-
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limiting behaviors [35], the use of energy-saving tools [22], reductions in greenhouse gas
emissions in transportation activities [36], a higher sense of personal responsibility to reduce
climate change [37], pro-environmental behaviors [15], and supporting policy recommen-
dations for climate change [9,32]. Nevertheless, there is a need for more information on
how climate change worry affects climate action because, in addition to sociodemographic
factors [19,38], climate change knowledge [10,39-42] and experiencing climate-related natu-
ral disasters may affect climate change worry [31,40,43-46]. Due to the rapid dissemination
of information through social media and the internet and the importance attached to aware-
ness studies by governments within the framework of sustainability policies, information
about climate change can be easily accessed or heard by individuals [47]. On the other hand,
climate change heavily affects weather-related natural disasters. Flood, hail, frost, forest
fires, drought, heavy rain, strong wind, lightning, avalanche, snow, and storms are com-
mon natural disasters [48]. Especially in Turkey, climate change-related excessive rainfall,
floods, and landslides are candidates to be the second most important cause of disasters
after earthquakes. In particular, the Central and Eastern Black Sea, the Northern Aegean
Sea, and the Eastern Mediterranean coastlines in Turkey are adversely affected by coastal
erosion and flooding [49]. Due to intense natural disasters in recent years, individuals are
exposed to these events directly or indirectly through the media. These natural disaster
experiences are also associated with climate change worry and other mental problems [50].
Therefore, we assume that climate change knowledge and experiencing climate-related
natural disasters can be the source of climate change worry and influence climate action.
Humans are open systems that affect and can be affected, so the need to enrich the story
here is obvious. In particular, the Climate Change Worry Scale developed in recent years
offers opportunities to evaluate climate change worry with an appropriate assessment
tool [25] because most large-scale studies have evaluated climate change worry on a Likert
scale with a single question (from less to more worry) [9,17,20,22,51-54]. In their study,
Latkin et al. used a scale consisting of only four questions [34]. Therefore, in this study, the
Climate Change Worry Scale [25] provides an opportunity to explain the actions related
to the discomfort that individuals experience due to climate change. Furthermore, since
studies of climate change worry have mostly been conducted in Europe, the US, Australia,
and the UK, it is reported that more studies are needed to determine climate change worry
and its effects at the population level, as well as causal factors and moderator and mediator
factors, in countries other than the above-mentioned countries [29]. In particular, Turkey is
a country that both contributes to climate change and will be severely affected by climate
change due to its location, rapid urbanization, and industrialization [55]. The Climate
Action Tracker report states that Turkey’s climate actions are critically inadequate among
the G20 members [56]. Hence, determining the public’s climate change worry and its
contribution to climate action in the fight against climate change constitutes a resource for
sustainable and viable social change-based policies. On the other hand, understanding the
operation of climate change worry to improve climate action efforts can provide a roadmap
in the fight against climate change.

On the other hand, a strong relationship between people’s pro-environmental behavior
and their subjective well-being has been revealed by research [57]. Thus, considering that
climate change worry at a high level can become pathological and lead to negative mental
health outcomes [29,43,52], climate action also contributes to the protection of the well-
being of society because climate change worry is associated with mental distress [58,59].
Therefore, we also assume that climate action will have a moderating function regarding
the effect of climate change worry on climate-related mental disorders. The ways that indi-
viduals cope with worry can be cognitive and behavioral [43]. Worry will be able to protect
individuals from climate-related mental disorders by encouraging individuals to participate
in climate action since it focuses individuals” attention on the problem in its nature. There-
fore, the present study aims to obtain information on establishing environments that will
contribute to climate action in all individuals and source information for both protecting
the mental health of individuals and developing their pro-environmental behaviors.
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Current Research

This study contributes to the existing literature on climate change worry and climate
action by first assessing the degree of climate change worry in a national sample with a
valid scale [25], revealing the direct effect of climate change worry on climate action and ex-
plaining the moderating role of climate change knowledge and experiencing climate-related
natural disasters in the impact of climate change worry on climate action, investigating the
moderating role of climate action in the impact of climate change worry on climate-related
psychological problems, testing the impact of climate change worry on different climate
actions, and providing all these with data from a yet unresearched country with a low
social welfare level.

In this context, the research questions are as follows:

- Does climate change worry affect the pro-environmental behavior of individuals for
reducing climate change?

- Do climate change knowledge and experiencing climate-related natural disasters have
moderating roles in the relationship between climate change worry and climate action?

- Does climate action have a moderating role in the effect of climate change worry on
experiencing climate-related mental disorders?

- What is the level of impact of climate change worry on different climate actions?

- Does climate change worry have an effect on different climate actions according to
some sociodemographic characteristics of the participants (gender, income, and the
status of having children)?

2. Materials and Methods
2.1. Research Hypothesis and Variable Selection

The research hypotheses established based on the current literature are as follows:
H1: Individuals with high climate change worry contribute more to climate action (Figure S1).

H2: Climate change knowledge has a moderating role in the contribution of individuals’ climate
change worry to climate action. Thus, individuals with climate change worry who have knowledge
about climate change take more climate actions (Figure S1).

H3: Experiencing climate-related natural disasters has a moderating role in the contribution of
individuals’ climate change worry to climate action. Thus, individuals with climate change worry
who have experienced climate-related natural disasters take more climate actions (Figure S1).

H4: Climate action has a moderating role in the effect of individuals’ climate change worry on their
experience of climate-related mental disorders (Figure S1).

H5: The participants’ climate change worry has an effect on different climate actions (IRES: giving
importance to renewable energy sources; GCP: reducing the frequency of using a car and taking a
plane; RWS: sorting recyclable waste; SAF: supporting afforestation; UEST: use of energy-saving
tools; EFP: preferring environmentally friendly products; PVA: participating in voluntary activities
to raise awareness among individuals). In other words, these climate actions increase with an
increase in climate change worry.

Hé6: Climate change worry has an effect on different climate actions, according to some sociodemo-
graphic characteristics of the participants (gender, income, and the status of having children).

Research Variables

The independent variables in line with the research hypotheses consist of climate
change worry, climate change knowledge, experiencing climate-related natural disasters,
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and demographic characteristics such as gender, the status of having children, and in-
come status.

Climate change worry; The Climate Change Worry Scale developed by Stewart in
2020 was used in the study [25]. The Climate Change Worry Scale is a five-point Likert
scale, containing 10 propositions regarding climate change worry: 1 = Never, 2 = Rarely,
3 = Sometimes, 4 = Frequently, and 5 = Always. Higher scores on the scale indicate
higher climate change worry. Generally, the ten CCWS items provide good coverage in the
mid and upper ranges of climate change worry. Figure 52 shows the distribution of the
participants’ responses to the scale items for the current study. Ozbay and Alc1 performed
a Turkish validity and reliability study of the scale in 2021. Similar to the original version,
the scale had one dimension, and its Cronbach’s alpha coefficient was found to be 0.98 [60].
In this study, the authors observed a high degree of internal consistency for the current
participants (« = 0.98). This coefficient indicated that the data collected for the Climate
Change Worry Scale were quite reliable (Table S1). The participants’ Climate Change Worry
Scale score was 31.3 & 8.5 (CI 95%:30.8-31.8).

Climate change knowledge: The participants consisted of knowledgeable individuals
who received at least one 30-minute training session on the causes and consequences of
climate change [42] and the fight against climate change.

Encountering a natural disaster caused by climate change: It was defined as the
participants” witnessing of natural disasters (hurricanes, floods, forest fires, etc.) caused by
climate change [43-46].

The dependent variables in line with the research hypotheses consist of the participants’
climate actions and the status of experiencing climate-related mental disorders.

The participants’ climate actions are defined as the actions that they took regularly
in the last year to prevent climate change (IRES: giving importance to renewable energy
sources; GCP: reducing the frequency of using a car and taking a plane; RWS: sorting the
recyclable waste; SAF: supporting afforestation (planting trees in areas where trees do
not currently grow); UEST: use of energy-saving tools; EFP: preferring environmentally
friendly products; PVA: participating in voluntary activities to raise awareness among
individuals) [61,62]. A total action score was calculated, corresponding to 1 point for the
“yes” response and 0 points for the “no” response, for each contributed climate action.
The highest score for the climate action score was 8, whereas the lowest score was 0. The
participants’ climate action score was 1.4 &= 1.9 (CI 95%:1.3-1.5) («x = 0.81).

Experiencing a mental disorder caused by climate change; It is defined as a mental
disorder that the participants experienced in the last year in line with their statements due
to climate change (n = 456, 37.1%). The participants were asked to write down the names of
the mental disorders they experienced due to climate change. The answers are as follows:
anxiety disorder (n = 237), depression (n = 222), and panic disorder (n = 96) (participants
could report more than one mental disorder). Some participants told us that their mental
disorders caused by climate change were as follows: “The lack of water in the future is very
worrying. Even in a routine water shortage, I can panic (n = 1), Visual dissatisfaction and
longing for the past (n = 1), Anxiety, phobia of reoccurring natural disasters (n = 1), Stress,
anxiety about access to food (n = 1), anxiety for future generations (n = 1), I'm worried
about the future (n = 1)”. All these are statements by the participants and were not obtained
as a result of a medical diagnosis.

2.2. Study Design and Sample

This study is a descriptive cross-sectional survey and was conducted between Novem-
ber 2021 and April 2022. The study population consists of individuals between the ages of
18 and 65 living in Turkey. According to the 2020 data of the Turkey Statistical Institute (TSI)
Address Based Population Registration System Results (ABPRS), there are approximately
50.5 million individuals within this age group [63]. During this study, no comprehensive
studies evaluating climate change worry in individuals between the ages of 18 and 65 in
Turkey were encountered. Due to the ease of transportation, application, time, and cost, this
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research was limited to individuals within this age group in Turkey, who had the ability to
fill out online questionnaires. The limitation of this method may stem from its potential to
include only participants with the ability to complete online questionnaires. We planned to
include at least 1136 individuals (18-65 years old) in the study sample at a 95% confidence
interval, with 0.05 deviation and design effect of 7, using the Open Epi Program [64]. To
conduct the study with a representative sample of Turkey, target individuals from seven
regions of Turkey (Coastal areas: the Marmara, Aegean, the Mediterranean, and Black Sea
regions; Interior regions the: Central Anatolia, Eastern Anatolia, and Southeast Anatolia
regions) were invited to this study. The randomly selected target individuals in each region
were reached via e-mail and phone message applications. After the target individuals were
informed about this study, other volunteer participants in the same region were reached
through them. This study was carried out with the participation of 1229 individuals. One
of the most important characteristics of Turkey’s population structure is that it is young,
which is reflected in the age groups of the study participants (Table S2).

2.3. Statistical Analysis

For the statistical analysis, frequency analysis, reliability analysis, moderating variable
analysis, and logistic regression analysis were implemented.

At the first stage, individuals’ findings for the frequency analysis for some variables
were presented. Among the frequency analysis findings, the frequency (n) and percentage
(%) values of the groups were given together.

Descriptive statistical values and Cronbach’s alpha reliability analysis results for the
individuals’ Climate Change Worry Scale were presented. From descriptive statistics, mean
(Mean) and standard deviation (SD) values were calculated.

The contribution of climate change worry to each climate action was analyzed using
simple logistic regression. While the dependent variables were climate actions, the inde-
pendent variable was the climate change worry score. Together with these findings, the
findings of the simple logistic regression analysis based on groups relating to gender, eco-
nomic level, and the status of having children were given. When evaluating the statistical
analysis findings, the margin of error was taken as 5%.

The data were analyzed with IBM SPSS v23. The moderating roles of experiencing
climate-related natural disasters and climate change knowledge in the impact of climate
change worry on climate action were analyzed using the Process Macro version 3.5.3
plugin in the SPSS program. Since there was one independent, one dependent, and two
moderator variables in the model, it was analyzed using model 2 from the process models.
The Bootstrap 5000 resampling method was used to calculate confidence intervals for the
effects. The significance level was taken as p < 0.050. The moderating role of climate action
in the impact of climate change worry on experiencing climate-related mental disorders
was analyzed using logistic regression in the SPSS program. Independent and moderator
variables were standardized to eliminate multicollinearity problem.

3. Results
3.1. Results for the Contributions of the Participants” Climate-Related Natural Disaster Experience,
Climate Change Knowledge, and Climate Action

Of the participants, 41.3% reported that they encountered a natural disaster caused
by climate change. Only 18.2% of the participants had knowledge about climate change,
and 75.7% of the participants required more information about climate change. The rate
of the participants taking action to prevent climate change was 43.1%. Among the most
common measures, the top three were “I sort the garbage that can be recycled, I prefer
environmentally friendly products, and I support promoting afforestation” (Table 1).
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Table 1. The participants” encounters with natural disasters, their knowledge about climate change,
and the distribution of steps taken to prevent climate change.

Variables n %

Encountering a natural disaster caused by climate change

Yes 508 41.3
No 721 58.7
Climate change knowledge

Yes 224 18.2
No 1005 81.8
Information requirement about climate change

Yes 934 75.7
No 108 8.8

Undecided 192 15.6
Experiencing a mental disorder caused by climate change

Yes 456 37.1
No 773 62.9
Doing anything to prevent climate change

Yes 530 43.1
No 699 56.9
Giving importance to renewable energy sources

No 1110 90.3
Yes 119 9.7

Reducing the frequency of using a car and taking a plane

No 1073 87.3
Yes 156 12.7
Sorting recyclable waste

No 834 67.9
Yes 395 32.1
Supporting afforestation

No 880 71.6
Yes 349 28.4
Use of energy-saving tools

No 1014 82.5
Yes 215 17.5
Preferring environmentally friendly products

No 851 69.2
Yes 378 30.8
Participating in voluntary activities to raise awareness among

individuals

No 1115 90.7
Yes 114 9.3

Others *

No 1213 98.7
Yes 16 1.3

* Other measures reported by the participants (“I am a part of nature, and I try to be natural and be integrated
with nature as much as I can. I try to reduce unnecessary bag use. I do not throw rubbish on the ground. I
try to avoid wasting. In addition to my main field, I also have a master’s degree in climate change, and I have
conducted a modeling study on the effect of climate change on the distribution of species. I am indirectly involved
in the continuation of these studies since these studies are of great importance in terms of species conservation
plans. I participate in voluntary activities to raise the awareness of individuals. I pay great attention to water
consumption, I do not throw fruit seeds in the garbage. I tell my environment. I try to raise their awareness. I
avoid unnecessary uses. I give importance to saving water to prevent drought. I tell it in my classes. I share it
with those who do not know that it is wrong to pour waste oils down the sink. I am very sensitive about the use of
water and warn my environment. I do not eat meat. We try to do a project. I do not throw garbage on the ground,
and I prevent it. I do not use the gases that can be harmful to the environment and the atmosphere. I try not to
waste water”).



Sustainability 2024, 16, 2269

8 of 18

3.2. Results for the Moderating Role of Experiencing Climate-Related Natural Disasters and
Climate Change Knowledge in the Impact of Climate Change Worry on Climate Action

A statistically significant positive effect of the climate change worry score on the
climate action score was found (3 = 0.041; p < 0.001). A one-unit increase in the climate
change worry score increases the climate action score by 0.041 units. No statistically
significant effect of experiencing climate-related natural disasters on climate action was
identified (B = 0.227; p = 0.590). The moderating effect of experiencing climate-related
natural disasters on the impact of the climate change worry score on the climate action
score was statistically insignificant (3 = —0.003; p = 0.802). Climate change knowledge
did not have a statistically significant effect on climate action (3 = —0.689; p = 0.231).
The moderating effect of climate change knowledge on the impact of the climate change
worry score on the climate action score was statistically significant ( = 0.052; p = 0.002).
In general, the moderating effect of experiencing climate-related natural disasters and
climate change knowledge on the impact of the climate change worry score on climate
action was statistically significant (p = 0.009). A statistically significant positive effect of the
climate change worry score on the climate action score was identified among individuals
who had not experienced climate-related natural disasters and had no knowledge about
climate change ( = 0.041; p < 0.001). A statistically significant positive effect of the
climate change worry score on the climate action score was found among individuals who
had not experienced climate-related natural disasters and had knowledge about climate
change ( = 0.093; p < 0.001). It was determined that the climate change worry score had a
statistically significant positive effect on the climate action score among individuals who
experienced natural disasters caused by climate change and did not have knowledge about
climate change (3 = 0.038; p < 0.001). A statistically significant positive effect of the climate
change worry score on the climate action score was identified among individuals who
experienced natural disasters caused by climate change and had knowledge about climate
change (3 = 0.090; <0.001) (Table 2).

Table 2. Investigation into the moderating role of experiencing climate-related natural disasters and
climate change knowledge in the impact of climate change worry on climate action.

B S.E. t P LLCI ULCI
Constant —0.112 0.262 —0.425 0.671 —0.627 0.403
Climate change worry score 0.041 0.008 4976 <0.001 0.025 0.058
Experiencing climate-related natural disasters 0.227 0.421 0.539 0.590 —0.599 1.052
Climate change worry score’experiencing —0.003 0013  —0251  0.802 —0.028 0.022
climate-related natural disasters
Climate change knowledge —0.689 0.575 —-1.199 0.231 —1.817 0.438
Climate change worry score*climate change knowledge 0.052 0.017 3.034 0.002 0.018 0.086
Group effects
W1th0ut cl}mate—related natural disaster experience and 0.041 0.008 4976 <0.001 0.025 0.058
without climate change knowledge
VV.lthOL.ll’ climate-related natural disaster experience and 0.093 0.018 5205 <0.001 0.059 0.128
with climate change knowledge
Wlth chmff\te—related natural disaster experience and 0.038 0.010 3.626 <0.001 0.017 0.059
without climate change knowledge
With climate-related natural disaster experience and 0.090 0.016 5 670 <0.001 0.059 0121

with climate change knowledge

F =28.047, p < 0.001, R2 = 0.103. Dependent variable: climate action score; predictor variable: climate change
worry score; moderators (climate change knowledge and experiencing climate-related natural disasters) and
categorical variables; 3: 3 coefficients; S.E.: standard error; LLCI/ULCI: lower-/upper-level confidence interval;
climate change worry score*experiencing climate-related natural disasters (p = 0.802), climate change worry
score*climate change knowledge (p = 0.002), and both (p = 0.009).

The graphical representation of the moderating role of experiencing climate-related
natural disasters and climate change knowledge in the impact of climate change worry on
climate action is given in Figure 1.
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Figure 1. Graphical representation of the moderating effect.

3.3. Results for the Moderating Role of Climate Action in the Impact of Climate Change Worry on
Experiencing Climate-Related Mental Disorders

The climate change worry score had a positive effect on experiencing a climate-related
mental disorder (OR = 1.846; p < 0.001). Nevertheless, the moderating effect of climate
action on the impact of the climate change worry score on experiencing a climate-related
mental disorder was statistically insignificant (OR = 1.086; p = 0.231) (Table 3).

Table 3. Investigation, with logistic regression, into the moderating role of climate action in the
impact of climate change worry on experiencing climate-related mental disorders.

B S.E. OR p 95% CI
Constant —0.593 0.064 0.553 <0.001 —0.627 0.403
Climate change worry score 0.613 0.068 1.846 <0.001 1.614 2.110
Climate action score 0.012 0.066 1.012 0.862 0.888 1.152

Climate change worry

1 . 0.083 0.069 1.086 0.231 0.949 1.244
score*climate action score

R2 =0.104, p > 0.05. Dependent variables: experiencing climate-related mental disorders; predictor variable:
climate change worry score; moderator variable: climate action score; OR: odds ratio; CI: confidence interval.

3.4. Results for the Impact of Climate Change Worry on Seven Different Climate Actions and the
Variation in This Impact according to Some Sociodemographic Characteristics of the Participants

As seen in Table 4, the participants’ climate change worry is observed to be effective
for seven different climate actions (p < 0.001). Although there is not much difference
between them, climate change worry is most effective for the PVA action of individuals
(OR: 1.070; CI 95%: 1.044-1.097). On the other hand, it is observed that climate change
worry is the least effective in IRES (OR: 1.049; CI 95%: 1.025-1.074) and UEST (OR: 1.049;
CI 95%: 1.030-1.069).

It is seen that climate change worry contributes to each of the climate actions among
female participants (p < 0.001). In female participants, climate change worry is the most
effective for IRES and the least effective for the SAF action (OR: 1.066; CI 95%: 1.035-1.098;
OR: 1.045; CI 95%: 1.026-1.065). Climate change worry has no effect on the IRES and UEST
actions in male participants. Nevertheless, climate change worry is least effective for the
RWS action, while it is most effective for the PVA action, among other actions (OR: 1.084;
CI 95%: 1.039-1.132; OR: 1.046; CI 95%: 1.018-1.074) (Table 5).
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Table 4. Results for binary logistic regression in which climate actions are taken as dependent variables.

Dependent o

Varli’ables B OR 95% CI p-Value
IRES 0.048 1.049 1.025-1.074 <0.001
GCP 0.054 1.055 1.033-1.078 <0.001
RWS 0.049 1.050 1.035-1.066 <0.001
SAF 0.050 1.051 1.035-1.067 <0.001
UEST 0.048 1.049 1.030-1.069 <0.001
EFP 0.054 1.056 1.040-1.072 <0.001
PVA 0.068 1.070 1.044-1.097 <0.001

Independent variable; climate change worry score. OR: odds ratio; CI: confidence interval; IRES: giving importance
to renewable energy sources; GCP: reducing the frequency of using a car and taking a plane; RWS: sorting the
recyclable waste; SAF: supporting afforestation; UEST: use of energy-saving tools; EFP: preferring environmentally
friendly products; PVA: participating in voluntary activities to raise awareness among individuals.

Table 5. Results for the simple logistic regression analysis in which the steps taken by individuals to
prevent climate change are used as dependent variables by gender.

Female Male
Dependent o p- o p-
Variables OR 95% CI Value B OR 95% CI Value
IRES 0.064 1.066 1.035-1.098 <0.001 0.016 1.017 0.977-1.058 0.418
GCP 0.056 1.057 1.029-1.086 <0.001 0.053 1.054 1.019-1.091 0.002
RWS 0.050 1.052 1.033-1.071 <0.001 0.045 1.046 1.018-1.074 <0.001
SAF 0.044 1.045 1.026-1.065 <0.001 0.061 1.063 1.034-1.093 <0.001
UEST 0.056 1.057 1.034-1.081 <0.001 0.030 1.030 0.998-1.064 0.069
EFP 0.056 1.057 1.038-1.077 <0.001 0.051 1.052 1.023-1.081 <0.001
PVA 0.061 1.063 1.031-1.096 <0.001 0.081 1.084 1.039-1.132 <0.001
Independent variable; climate change worry score. IRES: giving importance to renewable energy sources; GCP:
reducing the frequency of using a car and taking a plane; RWS: sorting the recyclable waste; SAF: support-
ing afforestation; UEST: use of energy-saving tools; EFP: preferring environmentally friendly products; PVA:
participating in voluntary activities to raise awareness among individuals.

Climate change worry contributes to all climate actions, except IRES and GCP, among
participants with high incomes. It is observed to contribute to each of the climate actions of
participants with middle incomes. Among participants with low incomes, climate change
worry contributes to all climate actions, except RWS and PVA (p < 0.05) (Table 6).

Table 6. Results for the simple logistic regression analysis in which the steps taken by individuals to

prevent climate change are used as dependent variables based on economic level groups.

High Middle Low

Dependent o p- o p- o p-
Variables B OR 95% CI Value B OR 95% CI Value B OR 95% CI Value
IRES 0.011 1.011 0.964-1.061 0.649 0.056 1.057 1.025-1.091 <0.001 0.065 1.067 1.011-1.126 0.017
GCp 0.032 1.033 0.993-1.073 0.106 0.061 1.063 1.032-1.095 <0.001 0.070 1.073 1.021-1.128 0.006
RWS 0.048 1.049 1.018-1.080 0.002 0.056 1.058 1.037-1.079 <0.001 0.034 1.034 0.999-1.071 0.058
SAF 0.057 1.058 1.026-1.091 <0.001 0.051 1.052 1.031-1.074 <0.001 0.044 1.045 1.006-1.085 0.022
UEST 0.040 1.041 1.004-1.080 0.029 0.051 1.052 1.027-1.077 <0.001 0.055 1.057 1.006-1.110 0.029
EFP 0.050 1.051 1.020-1.083 <0.001 0.059  1.060 1.039-1.082 <0.001 0.060 1.062 1.021-1.104 0.003
PVA 0.075 1.077 1.028-1.129 0.002 0.069 1.072 1.037-1.108 <0.001 0.061 1.063 0.995-1.136 0.070

Independent variable; climate change worry score. IRES: giving importance to renewable energy sources; GCP:
reducing the frequency of using a car and taking a plane; RWS: sorting the recyclable waste; SAF: support-
ing afforestation; UEST: use of energy-saving tools; EFP: preferring environmentally friendly products; PVA:
participating in voluntary activities to raise awareness among individuals.

Climate change worry does not contribute to any of the climate actions among the
participants without children (p > 0.05). In participants with children, climate change worry
is effective for all climate actions, except IRES, GCP, and UEST (p < 0.05). For participants
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with children, climate change worry is most effective for the PVA action and least effective
for the EFP action (OR: 1.074; CI 95%: 1.034-1.116; OR: 1.035; CI 95%: 1.010-1.060) (Table 7).

Table 7. Results for the simple logistic regression analysis in which the steps taken by individuals to
prevent climate change are used as dependent variables according to the status of having children.

Status of Having Children/Yes Status of Having Children/No

Dependent o p- o p-

Variables B OR 95% CI Value B OR 95% CI Value
IRES 0.037 1.037 0.994-1.083 0.091 —0.025 0.975 0.906-1.050 0.506
GCP 0.027 1.027 0.994-1.062 0.109 0.008 1.008 0.946-1.074 0.795
RWS 0.041 1.042 1.017-1.068 <0.001 —0.008 0.992 0.943-1.043 0.744
SAF 0.039 1.039 1.014-1.065 0.002 —0.038 0.962 0.912-1.016 0.162
UEST 0.017 1.017 0.990-1.045 0.229 0.025 1.025 0.971-1.083 0.372
EFP 0.034 1.035 1.010-1.060 0.005 —0.008 0.992 0.942-1.045 0.765
PVA 0.072 1.074 1.034-1.116 <0.001 —0.009 0.991 0.920-1.067 0.803

Independent variable; climate change worry score. IRES: giving importance to renewable energy sources; GCP:
reducing the frequency of using a car and taking a plane; RWS: sorting the recyclable waste; SAF: support-
ing afforestation; UEST: use of energy-saving tools; EFP: preferring environmentally friendly products; PVA:
participating in voluntary activities to raise awareness among individuals.

4. Discussion

The present study investigated the moderating roles of climate change knowledge and
experiencing climate-related natural disasters in the contribution of climate change worry
to climate action and the moderating role of climate action in the impact of climate change
worry on experiencing climate-related mental disorders. Additionally, the effect of climate
change worry on different climate actions was investigated according to gender, economic
status, and the status of having children. In line with previous studies [9,22,35,36,65], our
findings demonstrate that climate change worry is an important element in motivating
individuals to take climate actions to reduce climate change.

The results of this study revealed that climate change knowledge plays a moderating
role in the impact of climate change worry on climate action. According to our research
results, the fact that climate change knowledge does not have a direct effect on climate
action shows us that knowledge alone will not be sufficient to take climate action. Climate
change knowledge can only turn into action when it accompanies worry. Thus, worry is
closely related to interest and awareness [23]. Therefore, individuals can develop behaviors
to reduce the effects of climate change after awareness develops [30]. On the other hand,
the study by Shi et al. showed that the information provided about the causes of climate
change, rather than the physical consequences of climate change, increased the probability
of individuals reporting climate change worry, and they were more willing to engage in
professional activities related to climate actions [42]. In our study, this result may have
originated from the climate change knowledge acquired by the participants who reported
that they had knowledge about climate change.

In the literature, there is evidence that individuals’ natural disaster experiences caused
by climate change lead to climate action as a result of worry in embodying climate change
and becoming aware of the danger [31,45,46,66,67]. In our study, experiencing climate-
related natural disasters does not have a moderating role in the contribution of climate
change worry to climate action. Moreover, natural disaster experience does not have
a direct impact on climate action. This result supports the research results of Géirtner
et al. [68], indicating that it cannot be accepted with certainty that individuals experiencing
extreme weather events individually make a difference in their perceptions of climate
change and related policy choices. In other words, whereas disaster victims’ reactions
can be attributed to their unfortunate experiences, it is not always certain that they report
experiencing climate change worry. However, in our study, upon examining the group effect
in individuals who have experienced natural disasters and have climate change knowledge,
it is seen that climate change worry leads to climate action. This situation demonstrates
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that if appropriate information about climate change is provided to individuals who have
experienced natural disasters, it can be transformed into climate action [42,69]. On the
other hand, when viewed on the basis of group effect in both individuals who have not
experienced climate-related natural disasters and those who do not have climate change
knowledge, climate change worry has a positive effect on climate action. This result not
only supports the driving force of worry in taking action but also indirectly contributes to
the role of commitment to nature in the context of individual characteristics [53] and the
importance of biospheric values [22].

Although climate change worry leads to climate action, on the other hand, it also
increases the possibility of experiencing a mental disorder caused by climate change. In the
literature, there are findings that climate change increases mental disorders [43,52,58]. So,
what is the place of climate action in this relationship? To find the answer to this question,
the moderating role of climate action in the impact of climate change worry on experiencing
climate-related mental disorders was investigated in our study. Nevertheless, climate
action does not have a moderating role in this relationship. Although it is assumed in the
literature that climate action reduces climate change worry and, thus, reduces the possibility
of experiencing a mental disorder, there is a need for more studies on this subject [70]
because it has been reported that climate change worry is not constructive for some people
and may be part of internal dysfunction, whereas, on the other hand, it may turn into a
constructive, adaptive, and pro-environmental behavior for many individuals [71]. It may
lead to less constructive consequences, especially if there is a lack of resources, such as
internal or external barriers, to cope with climate change worry [29]. Internal barriers here
are sociodemographic characteristics that prevent individuals from taking action, while
external barriers may be the lack of favorable environmental conditions or government
policies that individuals cannot control.

The climate action most correlated with climate change worry is participating in
voluntary activities to raise awareness among individuals. In other words, it is seen that
those who have high levels of climate change worry take this action the most. Although
climate change knowledge does not lead to behavioral changes in every individual, it is
generally the first step to reduce climate change [72,73]. The other three actions highly
correlated with climate change worry are preferring environmentally friendly products,
reducing the frequency of using a car or taking a plane, and supporting afforestation.
Supporting afforestation activities is an appropriate and long-term effective strategy to
reduce climate change without the need for any technical infrastructure [74]. However,
these actions have moderate effects on the reduction in emission rates per person per
annum [75]. The fact that greenhouse gas emissions continue to increase in Turkey, as
reported in the 2021 Sustainable Development indicators [76], supports the finding that the
individual contributions in this study have moderate and low effects, in line with those
of the literature. On the other hand, the findings of Higginbotham et al. [77] indicating
that climate change worry is more associated with actions under individuals’ control
(changes in travel habits and reducing energy use) are also supported by the results of
our study. In a recent study by Gregersen et al. [35], climate change worry was found to
be an important predictor of both energy restriction and energy efficiency behaviors in
individuals, compared to most of the other variables included in the study. Our study shows
that the contribution of climate change worry to costly actions such as IRES and UEST is low.
This result is in line with the research results obtained by Jakucionyte-Skodiené et al. [78].
Thus, the climate change worry of the participants in the study in question affected only
low-cost actions positively and significantly. In other words, considering high-cost actions
such as purchasing a new low-fuel-consumption or electric car, low-energy houses, or
contributing to climate change mitigation by using more renewable energy sources, climate
change worry has insignificantly affected these actions [78].

In terms of gender, climate change worry contributes more clearly to each of the
climate actions in female participants compared to male participants. As reported in the
study by Clayton et al. [38], this result can be explained by the fact that female participants
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have high climate change worry and their worry has the potential to turn into climate
action. Thus, many studies have clearly demonstrated the high climate change worry of
female participants [19,38,39,42,44,79]. In the study, there are differences in contributions
to climate actions associated with climate change worry according to gender. However, the
action to which climate change worry contributes the least is sorting the recyclable waste
among both men and women. This similarity can be explained by the fact that almost
every individual is conscious of sorting recyclable waste. “I sort the garbage that can be
recycled.” is among the most common measures detailed in this study. A comprehensive
study conducted by the APA in 2020 reported that 6 out of every 10 participants changed
their behaviors to prevent climate change and mostly made attempts to recycle and reduce
waste [80]. Recycling is an important strategy used by environmental educators to combat
climate change and allows for adaptation to climate change in a practical way [81,82].

Since attaching importance to renewable energy sources and using energy-saving
tools cause additional costs, climate change worry may not be alone in contributing to the
participation of individuals in these actions. There are also studies reporting a positive
relationship between participation in actions and buying energy-saving devices [83], but
a higher income reduces the actions to reduce climate change [84,85]. In this study, the
level of climate worry does not affect the use of energy-saving tools in individuals with
high incomes, whereas individuals with low incomes contribute to more actions associated
with climate change worry. This finding can be explained by the fact that campaigns
aimed at promoting climate-friendly behaviors highlight economic benefits rather than
environmental benefits [86]. The study conducted by Umit et al. [83] using the data they
obtained from 22 European countries provides strong evidence that concerns about energy
and climate change are mostly associated with energy savings and that it is income that
significantly differentiates people in terms of their choices of climate action to save energy.
In other words, whereas wealthier individuals are more likely to say that they save energy
by investing in energy-efficient technologies in their lives, on one hand, with an increase in
their income, individuals consume more energy using these technologies since they report
that they are less concerned with reducing their energy consumption, on the other hand.
Individuals with low incomes, on the other hand, report that they save energy by using
their existing technologies less, but they are less likely to invest in energy-efficient devices
in the first place. As indicated in the study by Von Borgstede et al. [87], individuals may
tend to save electricity not because they are environmentally friendly but because they
save money in this way. In line with this information, in our study, climate change worry
affects all climate actions, except IRES and GCP, in participants with high incomes. The
fact that participants with high incomes in particular do not prefer GCP can be attributed
to the fact that they do not give up on the comfort of using a car or plane. On the other
hand, the fact that participants with low incomes take the GCP action may have originated
from the purpose of ensuring monetary savings [85,87]. There is also information that more
income reduces action on climate change, while higher social class increases it [84]. Thus,
the contribution of climate change worry of middle-income participants in our study to all
climate actions can be attributed to their high social class. Yeter et al. [88], according to the
results of the panel data analysis conducted in the Turkic Republics, stated that countries
with low income levels have higher livelihood concerns and lower climate change worries.
On the other hand, as the income level in societies increases, preferences will also change
and the desire to live in better environmental conditions will make them more sensitive to
climate change.

This study shows that climate change worry encourages participation in climate
actions (RWS, SAF, EFP, and PVA) among individuals who have children. Not having
children is a highly effective action that ranks first in reducing the emission rate per person
per annum [75]. Based on this information in our study, individuals who do not have
children may not feel responsible because they think that they do not contribute to emission
rates. On the other hand, the fact that climate change worry causes climate actions in
individuals who have children can be attributed to the thought “I am worried about the
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world where my children and grandchildren will grow up...”, as one of the participants
stated in the study by Haltinner et al. [14].

5. Conclusions

Climate change worry was evaluated with a measurement tool suitable for the public,
and it has been concluded that climate change worry is an important source of motiva-
tion for individuals in their actions to reduce climate change. Whereas climate change
knowledge has a moderating function in the impact of climate change worry on climate
action, experiencing natural disasters caused by climate change does not have a moder-
ating role. Furthermore, climate action does not have a moderating role in the impact of
climate change worry on experiencing a climate-related mental disorder. People may be
very worried and motivated to reduce their greenhouse gas emissions, but they cannot
reduce their emissions if they have no choice [89]. Hence, climate change worry increases
the possibility of experiencing a climate-related mental disorder. Climate change is a real
problem. If people cannot find effective ways to mitigate or cope with emotional responses
to a changing climate, there is the potential for social functioning to be threatened by
increased levels of climate-related worry. Therefore, national and international planning
must be undertaken for adaptation, mitigation, and resilience. Moreover, the importance of
providing resources that enable individuals to come to terms with this new reality should
be accepted [43].

The climate action to which the levels of climate change worry contribute the most is
participating in voluntary activities to raise awareness among individuals. In this regard,
it is seen that individuals easily contribute to climate actions that are under their control.
Regarding sociodemographic characteristics, the contributions of climate change worry to
climate actions in different ways show that sociodemographic characteristics are effective
at encouraging behaviors to reduce climate change and climate change worry. On the other
hand, the structures of the climate actions examined in the study are closely related to not
only the feelings, thoughts, and attitudes of individuals but also the means of the current
environment. Thus, it is clear that environments that transform into long-term and social
norms need to be established for public use to promote sustainable individual actions.

Turkey is located in a region that is more sensitive to climate change than many
countries. Hence, it is one of the countries that should take the fight against climate
change seriously. In this regard, the contribution of the public, particularly the pressure
on administrations, is very important. Climate change worry may be an important factor
in the fulfillment of this function of the public. Bringing studies in this context to the
agenda frequently and presenting them to the public, especially the government, will
be a significant contribution to the climate struggle in the world generally, as well as in
Turkey. Moreover, after the present study was conducted, an earthquake disaster that
affected one-third of Turkey occurred. Many people died, were injured, and lost their
homes. Climate change worry has now lost its place to the struggle for survival, especially
among the people in the earthquake zone. This may continue for years. Regarding the
meaning of climate change worry for the citizens of Turkey, this issue is in a position to
turn into climate action with the existence of social and economic environments that can
take climate action.
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