Parenting in a changing climate: the relationship between talking to children aged 5-11 about climate change, family eco-behaviours and climate change anxiety

Abstract
Climate change has a substantial impact on human health and the increased symptoms of climate change anxiety have led to a global call for action. However, data exploring the relationship between climate change, mental health, and individuals with parental responsibility is limited. This study examined the association between parental climate anxiety with talking to their children about climate change, eco-behaviours, and demographic factors. This cross-sectional study employed an anonymous online questionnaire comprised of the 22-item Climate Change Anxiety and Eco-behaviours validated scale, disseminated using a snowballing technique. Participants were included if they (a) were guardians with parental responsibilities of at least one primary school-age child (5-11 years old) and (b) lived in the UK. A sample of 153 participants was included in the analysis. The findings highlighted higher levels of climate change anxiety for parents who also reported that the child talks about climate change, where the family engaged in eco-friendly and pro-environmental action and where parents also reported that the child worries about climate change. This study offers valuable insights into the nuanced engagements around climate change and mental health among those with parental responsibility in the UK. The implications of these findings extend to informing policies, interventions, and educational strategies aimed at supporting parents and guardians to mitigate the adverse effects of climate change on mental health. 
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Highlights

· The study contributes valuable insights into the nuanced engagements around climate change, mental health, and eco-behaviours among families in the UK. 
· Parents whose child/ren talks or worries about climate change are also significantly more likely to have an increase in climate change anxiety. 
· Families who did not engage in environmentally friendly or pro-environmental action were significantly less likely to experience climate change and climate change anxiety.
· Families must be provided with appropriate interventions to support their understanding of climate change whilst at the same time safeguarding and developing their emotional resilience. 
· The implications of these findings extend to informing policies, interventions, and educational strategies aimed at supporting parents and guardians to mitigate the adverse effects of climate change on the mental well-being of their children.
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1. Introduction 
Climate change, reported as “the defining crisis of our time”, (Nations, 2020) has a significant impact on human health. However, it has been reported that there is a paucity of data regarding the relationship between climate change and mental health and as such there is a necessity for evidence on measures to mitigate the impact (Wu et al., 2020). Climate change anxiety is a prominent term associated with the effect of the climate crisis on mental health and mental distress. It is considered a heightened emotional or mental distress in response to the extreme changes in the climate (Alliance, 2020). However, worrying about the climate crisis is a rational reaction to the potential threat to life and a fear for the future (Wray, 2023) with parenthood found to cause an increase in climate change worries when compared to individuals without parental responsibilities (Ekholm, 2020). 
Parental climate anxiety has also been reported by Gaziulusoy (2020) who found parents not only expressed their worries, sadness and hopelessness for their children but also their perceived inadequacy to sufficiently prepare them for the future. This presents a significant challenge for parents particularly as Corner et al (2015) identify them as among the group of trusted messengers on climate change, highlighting their potential to positively influence the actions and outlook of their children. This role is concurred by Madden et al (2023), whilst Léger-Goodes et al. (2023) argue that parents also can influence the extent to which their children experience climate change anxiety. That said, it has also been found that parents may not be aware of their children's worries about climate change. Indeed, during interviews with parent-child dyads Léger-Goodes et al. (2023) found that whilst some parents reported their children were unconcerned about climate change, the children themselves divulged their worry. This indicates that parents may not only need to manage their own anxieties towards climate change but also navigate preparing their child(ren) for an uncertain future whilst anticipating and indeed managing potential climate anxiety. 
Growing symptoms related to climate change anxiety have led organisations worldwide to raise this psychological phenomenon as in need of action. Current evidence highlights that the issue of climate change exacerbates mental distress, particularly among young people, even for individuals who are not directly affected (Lawrance et al., 2021). It is seen as a risk to mental health globally, with incidence increasing (Swim et al., 2022). Climate change anxiety has been operationalised as a multi-factor construct, measurable by self-report and differentiated from general anxiety (Clayton & Karazsia, 2020). Emotional reaction to climate change in this formulation is seen to cluster around a factor termed cognitive-emotional impairment, which captures self-perceived impact on affective and cognitive resources. Self-perceived impact on fulfilling life roles, such as attending to work and family responsibilities, clusters around a separate factor termed functional impairment. Those scoring highly on validated scales report specific anxieties around climate change as causing a significant impact on mental health (Coffey et al., 2021). Climate change anxiety is correlated with depression (Clayton & Karazsia, 2020; Larionow et al., 2022), and generalised anxiety (Clayton & Karazsia, 2020), though further research is required to establish cause-effect relations (Heeren et al., 2023) and cross-cultural validity (Larionow et al., 2022).
Research demonstrates that there are known associated variables with climate change anxiety indicating some people are more likely to be affected (Clayton, 2020; Hickman, 2020; Jackson et al., 2023; Lee et al., 2020; Ojala, 2012; van Nieuwenhuizen et al., 2021; Vergunst & Berry, 2022; Wu et al., 2023).  An individual’s personality, age and where they live can influence the degree to which they experience climate change anxiety (Clayton, 2020). Young adults (Wu et al., 2020), farming communities as well as those living in areas directly impacted by climate change-induced weather events are particularly susceptible (Cunsolo et al., 2020). Those with knowledge about climate change (Asgarizadeh et al., 2023), engaging in eco-behaviours (Lukacs et al., 2023), studying environmental topics (Daeninck et al., 2023) and those who feel an affinity with nature (Coffey et al., 2021) have also been found to be more likely to experience climate anxiety. Despite these associations, we know little about how children’s conversations with their parents are associated with climate change anxiety among parents. Therefore, this study aimed to explore the relationship between UK parents'/carers' climate change engagement with their children aged 5-11 years with (a) climate change anxiety, (b) eco-behaviours, or (c) parental demographics.
2. Materials and Methods
2.1 Study design
The study adopted a cross-sectional approach to data collection of parents with at least one child aged 5-11 years (UK Primary school age) using an online questionnaire. The anonymous questionnaire incorporated the Climate Change Anxiety validated scale (Clayton & Karazsia, 2020) to explore differences in climate change anxiety and eco-behaviours across demographic characteristics. The Climate Change Anxiety Scale constitutes 22 items. Items 1–13 evaluate climate change anxiety, consisting of cognitive-emotional impairment (Items 1-8, Cronbach’s alpha .79), and functional impairment (Items 9-13, Cronbach’s alpha .78). Items 14-16 evaluate eco-behaviour, consisting of experience of climate change (Items 14-16, Cronbach’s alpha .82) and behavioural engagement (Items 17-22, Cronbach’s alpha .81). The demographic variables were designed using recommendations from the Government Statistical Service (Service, 2024). All variables are presented in Table 1. 
Table 1. Categories of key variables
	Categories
	Variables
	Instruments

	Climate Change Anxiety
	Cognitive-emotional impairment
Functional impairment
	Items 1-13 in the Climate Change Anxiety validated scale

	Eco-Behaviour
	Experience of climate change
Behavioural engagement
	Items 14-22 in the Climate Change Anxiety validated scale

	Demographic Variables
	Age
Relationship to child
No. of children
School Type
Ethnic group
Education
Employment status
Geographical Location
Child’s Climate Change Education
	Questionnaire informed by the Government Statistical Service



2.2 Data Collection
Snowballing techniques were adopted as a convenient, low cost and efficient way to access parents with at least one child aged 5-11 years on social media platforms (Leighton et al 2021). Informed consent was obtained before participants responded to the questionnaire. Ethical approval was obtained by the institution’s College Ethics Committee. There were 153 out of 196 participants who completed the full questionnaire and were included in the analysis.
2.3 Analysis
Data was analysed using IBM SPSS 28 to examine relationships across and within the pre-determined characteristics. We used null hypotheses to test for significant differences between variables. The normality test Kolmogorov-Smirnov indicated the scale was not evenly disrupted (.080, p = .018). Therefore, non-parametric statistical tests were performed (Mann Whitney-U Test for two-group comparisons or Kruskal-Wallis for more than two-group comparisons). Dependent variables (DVs) were climate change anxiety (cognitive-emotional impairment, functional impairment) and eco-behaviours (experience of climate change, behavioural engagement), and independent variables (IVs) were demographic variables. We analysed whether the DVs differed across each IV. We checked for reliability with the McDonald's Coefficient Omega (.852, M = 48.08, SD = 9.632, CV =92.768). An effect size  () was calculated for the Mann-Whitney U tests and 𝑒𝑡𝑎2[𝐻]=(𝐻−𝐾+1)/(𝑛−𝑘)  for Kruskal Wallis and determined as either small, medium, or large. The results are summarised in Table 2. 
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Table 2. Summary of findings
	
	Climate Change Anxiety Scale
	Cognitive & Emotional Impairment
	Functional Impairment
	Experience of Climate Change
	Behavioural Engagement

	
	N (%)
	SD
	M
	H, U†
	p
	H, U†
	p
	H, U†
	p
	H, U†
	p
	H, U†
	p

	Age
<36
36-45
>45
	
59 (38.6)
67 (43.8)
24 (15.7)
	.709
	.767
	1.181
	.477
	6.556
	.038* 
	1.031
	.597
	2.604
	.272
	.290
	.865

	Relationship 
Father
Mother
Other
	
44 (29)
83 (54)
26 (17)
	.668
	1.12
	2.085
	.353
	4.718
	.095
	.246
	.884
	.591
	.744
	.469
	.791

	No. of Children
1
> 2
	
69 (45.1)
84 (54.2)
	.499
	.549
	2654.5†
	.372
	2638.5†
	.335
	2256.5†
	.02*
	2799.5†
	.832
	2437.5†
	.119

	School type
Academy
Free school 
Local authority 
Other
	
19 (12.4)
16 (10.5)
106 (69.3)
9 (6)
	.766
	2.7
	.437
	.933
	1.411
	.703
	3.295
	.348
	.214
	.975
	2.387
	.496

	Ethnic group
White
Other
	
125 (81.7)
24 (15.8)
	.369
	.839
	1288.0†
	.273
	1459.0†
	.83
	1164.5†
	.131
	1373.5†
	.731
	1079†
	.057

	Education
Degree or above
Other
	
89 (58.2)
64 (58)
	.443
	.736
	1054.5†
	.03*
	1324†
	.551
	1331†
	.633
	1022†
	.02*
	1095.5†
	.063

	
Employment
Employed
Other
	
133 (89)
17 (11)
	.318
	.887
	876.0†
	.131
	967†
	.326
	984.5†
	.391
	1000.5†
	.461
	880†
	.147

	Geographic Area
Inner city
Suburbs of a city
Town
Village
	
22 (14.4)
46 (30.1)
48 (30.4)
36 (23.5)
	

1.0
	

2.65
	


4.448
	

.217
	1.476
	.688
	2.899
	.408
	13.075
	.004** 
	3.867
	.276

	Child learns about climate change in school
No
unsure
Yes
	
23 (15)
45 (29.4)
85 (55.6)
	.738
	2.41
	2.026
	.363
	.504
	.777
	2.104
	.349
	1.197
	.55
	3.464
	.177

	Child talks about climate change
No
Yes
	
75 (49)
78 (51)
	.502
	.51
	1870.5†
	<.001***
	2483.0†
	.102
	2172†
	.006** 
	2136.5†
	.005** 
	1920†
	<.001*** 

	Environmental or pro-environmental action
No
Unsure
Yes
	

10 (6.5)
18(11.8)
125 (81.7)
	.426
	1.05
	17.307
	<.001***
	7.122
	.028*
	6.756
	.034*
	10.296
	.006**
	20.074
	<.001*** 

	Child worries about climate change
No
Unsure
Yes
	
74 (48.4)
51 (33.3)
28 (18.3)
	.448
	.27
	28.171
	<.001***
	10.662
	.005**
	10.548
	.005*
	9.985
	.007**
	21.182
	<.001***


*indicates p < .05. **indicates p < .01. ***indicates p < .001 
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3.1 Demographic variables 
[bookmark: _Hlk166836986]There was a significant difference in the category Cognitive and Emotional Impairment and Participant Age, H(2)= 6.556, p.038 with a small effect size (.03). Younger parents ranked higher than their older counterparts (MR = <35:85.73, 36-45:66.16, >45:76.44). There was a significant difference between Climate Change Anxiety and participants with a qualification Degree level of higher (Md = 2.21, n = 89) and Other (Md = 2.07, n = 32), U=1054.5, z = -2.173, p.03 with a small effect size (.2). There was also a significant difference in the category Experience of Climate Change and qualification Degree level of higher (Md = 2, n = 88) and Other (Md = 1.67, n = 32), U=1022, z = -2.329, p.02, with a small effect size (.21). There was a significant difference in the category Experience of Climate Change and Geographical Area, H(3)= 13.075, p.0004 with a small/moderate effect size (.06). Those who report living in an Inner City area ranked higher than those in more rural counterparts (MR = Inner City:98.18, Village:82.51, Suburbs:78.32, Town:60.22).
3.2 Child/ren Talks about Climate Change 
There was a significant difference in Climate Change Anxiety participants who reported Yes their child Talks about Climate Change (Md = 2.3, n = 78)  and those who reported NO their child does not (Md = 2.04, n = 75), U=1870.5, z = -3.85, p.<.001 with a medium effect size (0.31). There was also a significant difference in Functional Impairment (Md = Yes:1.4, No:1), U=2172, z = -2.754, p.006 with a small effect size (0.23), Experience of Climate Change (Md = Yes:2.33, No:1.67), U=2136.5, z = -2.812, p.005 p = .005 with a small effect size (0.22), and Behavioural Engagement (Md = Yes:4.17, No:3.83), U=1920, z = -3.580, p<.001 with a small effect size (0.29). This indicates that parents whose child/ren talked to them about climate change are at higher risk of climate change anxiety.


3.3 Eco-friendly and pro-environmentally friendly behaviour
There was a significant difference in Climate Change Anxiety and participants who reported that they take Environmentally Friendly or Pro-Environmental Action H(2)= 17.307, p<.001 with a moderate effect size (0.09). Participants who reported Yes ranked higher (MR= 82.53) than those who were Unsure (MR= 68.42) or who reported No (MR= 23.32). There was also a significant difference in all four categories: Cognitive and Emotional Impairment H(2)= 7.122, p.028 with a small effect size (0.02), Functional Impairment H(2)= 6.756, p.034 with a small effect size (.04), Experience of Climate Change H(2)= 10.296, p.006 with a small effect size (0.4) and Behavioural Engagement H(2)= 21.182, p<.001) with a moderate effect size (.11). This indicates that those who engage in Eco-friendly and pro-environmentally friendly behaviour are more likely to experience higher levels of climate change anxiety. 
3.4 Child worries about climate change
There was a significant difference in Climate Change Anxiety and participants who reported that their Child/ren Worries About Climate Change H(2)= 28.171, p<.001 with a moderate effect size (0.16). Participants who reported Yes ranked higher (MR= 98.71) than those who were Unsure (MR= 93.43) or who reported No (MR= 57.46). There was also a significant difference in all four categories: Cognitive and Emotional Impairment H(2)= 10.662, p.005 with a small effect size (0.05), Functional Impairment H(2)= 10.548, p.005 with a small effect size (.04), Experience of Climate Change H(2)= 9.985, p.007 with a small effect size (0.4) and Behavioural Engagement H(2)= 21.182, p<.001) with a moderate effect size (.12). This indicates that parents who report that their child worries about climate are more likely to experience higher levels of climate change anxiety. 



4. Discussion 
These findings indicated that, although there was no difference overall in climate change anxiety for parents of different ages, younger parents were more likely to rank higher in the category of Cognitive and Emotional Impairment. This finding corroborates the original scale development study (Clayton & Karazsia, 2020), and a study from Poland (Larionow et al., 2022). Younger adults appearing to be more affected may be attributable in part to the increasing prevalence of climate change discussions during a critical period in their identity development (Swim et al., 2022). Psychological practitioners and climate change activists have commented that climate change anxiety is not pathological but an understandable reaction to real existential threats (Wray, 2023). Weintrobe (2018) posits that confronting the painful realisation of the impact of climate change on our species’ existence is a necessary first step to taking action to address the threat. Therefore, acute cognitive and emotional disturbance in the younger generational cohorts may signal a turning point toward a more responsible approach to sustainable living. However, further research is required to understand the specific impact on mental health for different age groups required.
PEASE ADD HERE	Comment by Jessica Jackson (staff): Please add some discussion here about education and climate change anxiety and experience of climate change. Why would those with a higher qualification report higher? If no literature perhaps they may be more educated and therefore more aware but more research is needed in this area etc. 
These findings also indicated that, although there was no difference overall in climate change anxiety for parents living in different areas, those who live in an inner-city area were found to report higher experiences of climate change. This aligns with the review from Cianconi et al. (2023) who state that communities are more vulnerable to the impacts of climate change in urban spaces which in turn adversely affects mental health. Such vulnerability may be influenced by exposure to climate change-related civic schemes recently enacted in cities, that are highly salient to urban residents’ experiences, such as flood defences (Oubennaceur et al., 2022), clean air zones (Sarmiento et al., 2023), and rewilding of green spaces (Root-Bernstein, 2022). Since avoidance of such exposure is not feasible, recommendations for coping with the negative effects of climate change anxiety draw on recent empirical findings, that indicate collective climate activism reduced anxiety and depression (Schwartz et al., 2023). Joining collective climate efforts fosters meaning-focused coping, which is shown to protect against the adverse psychological effects of climate change anxiety (Ojala & Bengtsson, 2019). Such action should be facilitated at all levels of urban governance in a manner that does not introduce or exacerbate systemic disadvantage to any population (Cianconi et al., 2023).	Comment by Jessica Jackson (staff): Reviewer 2 stated here: A deeply intriguing possibility--I hope that you can comment more on this.
Can we add to this? 
Arguably the most important finding highlighted in this study is that parents ranked significantly higher in climate change anxiety and scale categories whether they report their child/ren talks about climate change, they engage in eco-friendly and pro-environmentally friendly behaviour and their child/ren worries about climate changes. In reverse, this also indicates that families who are less concerned with climate change are less likely to engage in eco-behaviours. Whilst this approach will lower their susceptibility to climate change anxiety it will in turn restrict their potential to reduce household environmental impacts as well as their influence on the actions and outlook of their children; a role Corner et al (Corner et al., 2015) identified for parents. Cordero et al. (2020) highlight that receiving appropriate climate change education facilitates pro-environmental behaviours. Therefore, developing climate literacy by educating parents could support them to make pro-environmental decisions and have long-term benefits for their children as well as local communities and society. However, the findings highlight that UK families who are currently experiencing the impact of climate change and are engaging in eco-behaviours require psychological support. Understanding climate change and its impact can be a challenge even for those comfortable with their knowledge. However, for parents or guardians, there is an additional responsibility to alleviate the significant impact of climate change on future generations. 
The findings here also link with wider literature suggesting that those who know about climate change are more likely to be impacted by it (Jackson et al., 2023) highlighting the importance of parents seeking help for their mental health and climate change education. A WHO-UNICEF-Lancet commission recommended coalitions across sectors to overcome commercial and environmental pressures on children (Clark et al., 2020). Earlier education not only about mental health and the environment, but also about housing, energy, agriculture, and transport was particularly helpful to protect their mental health. In these education opportunities, it is advisable that parents clarify what children can do about climate change (Murthy, 2022), identify positive climate change actions that can improve children’s mental health (Trott, 2022), and cultivate empowerment (Trott, 2020). Moreover, parental education can be done collectively in a community, which is often more conducive to children’s mental health as it can address a sense of loneliness (Trott, 2019). A sense of loneliness is a risk factor for children's mental health, particularly those in minority groups (Murthy, 2022). Learning that other children share similar concerns, leading to common humanity can reduce distress (Kotera et al., 2024). Methods for climate change education can be diversified. For example, climate change education can be offered digitally, supported by parents, so that children can see images or videos to understand climate change (Trott, 2020). Parents can also embed a conversation about climate change in their daily routine with children (Trott, 2022). Long-term and informal engagement by both children and parents about climate change can enable children’s perspective shift which can prevent children feeling overwhelmed by the magnitude of climate change. Families must be provided with age-appropriate interventions and education to support their understanding whilst simultaneously safeguarding and developing their emotional resilience.

5. Conclusions
The study contributes valuable insights into the nuanced relationship between climate change anxiety and mental health among parents in the UK. It has indicated that families with younger parents have an increased concern regarding the impact of climate change. Parents particularly vulnerable to climate change anxiety were those living in inner-city communities. However, those parents who felt they were experiencing the impact of climate change were more likely to engage in environmentally friendly or pro-environmental behaviours and were more likely to have family conversations about their concerns. The study therefore highlights the importance of providing sufficient support, education, and opportunities for action to those with parental responsibility to help them manage any climate anxiety that both they and their children may experience. The implications of these findings extend to informing policies, interventions, and educational strategies aimed at mitigating the adverse effects of climate change on mental well-being, particularly in the context of the younger generation. However, this study does have limitations, in that we used a non-probabilistic sampling technique, and the sample size was smaller than the power calculation. Therefore, further empirical, and pragmatic studies are needed to ascertain the impact of parental education on children. 
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