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Introduction: Climate change represents the most significant environmental and social issue of our time. Climate change anxiety has been identified as a relevant consequence of climate change globally.

Methods: The current study explored how climate change anxiety and pro-environmental behaviour vary with gender and social psychological characteristics, using a nationally representative Portuguese sample.

Results: The findings revealed that women reported higher levels of climate change anxiety compared to men, and this was driven by women’s higher levels of climate change anxiety cognitive impairment. Women also indicated more frequent pro-environmental behaviours, higher levels of environmental identity and climate change perceptions than men. The findings further showed similar relations for men and women, between social psychological mechanisms (environmental identity and climate change perceptions) and their impact on climate change anxiety and some types of pro-environmental behaviours. The results also demonstrated that climate change perceptions mediated the effect of environmental identity on pro-environmental behaviours and those mediations were further moderated by gender.

Discussion: The results highlight the importance of exploring the gender gap in environmental related attitudes and behaviours and the incorporation of gender mainstreaming in environmental sustainability policies and programmes.
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1 Introduction

Climate change represents the most significant environmental and social issue of our time, being recognised as a health emergency. Growing evidence shows that experiencing the effects of climate change (e.g., rising temperatures, extreme weather events) has devastating impacts on physical (e.g., Marselle et al., 2019; Perera and Nadeau, 2022; Rocque et al., 2021) and mental health (e.g., Clayton and Karzsia, 2020; Cosh et al., 2024; Dodds, 2021). A relevant example of such impact is climate change anxiety. Climate change anxiety can be defined as the concern or distress in response to climate change, which can result in psychological and physical symptoms (Clayton, 2020; Dodds, 2021). For example, depression, anxiety, stress or insomnia (Patrick et al., 2023; Schwartz et al., 2023).

Climate change anxiety is a serious social concern, increasingly recognised as a public health issue (Dodds, 2021; Ogunbode et al., 2023). When climate change anxiety reaches high levels, it can turn maladaptive, impairing one’s capacity to properly respond to the climate crisis (Crandon et al., 2024; von Gal et al., 2024).

If the climate crisis is not adequately addressed, it will not only have devastating effects on the population but also affect human rights and exacerbate social inequality globally, disproportionately impacting vulnerable people (e.g., women, people suffering from mental illness, lower income) and healthcare systems (CISL, 2019; IMF, 2021; UN Human Rights Council, 2019).

Recent research suggests that socio-demographic characteristics (such as younger age, left-leaning political ideologies) relate to higher levels of climate change anxiety (e.g., Asgarizadeh et al., 2023; Hickman, 2024; Hickman et al., 2021; Whitmarsh et al., 2022). Despite gender being associated with higher vulnerability to climate change (e.g., Carr et al., 2024; Chen and Yu, 2024; Eastin, 2018; Zeng et al., 2024), research on the relationship between gender, climate change anxiety and pro-environmental behaviour remains mixed. Many studies have found that women are more likely to experience higher levels of climate change anxiety (e.g., Heeren et al., 2022; Hickman et al., 2021; Wullenkord et al., 2021) and engage in pro-environmental actions (e.g., Li et al., 2022; Wang and Li, 2021). Nevertheless, other studies did not find such associations (e.g., Asgarizadeh et al., 2023; Clayton and Karzsia, 2020; Schwartz et al., 2023; Whitmarsh et al., 2022) or found contrary results (e.g., Islam and Managi, 2019; Xiao and Hong, 2010).

To adopt solutions that accelerate meaningful change towards a more inclusive climate policy, it is essential to expand the focus of enquiry from socio-demographic characteristics to the social psychological characteristics that guide climate change anxiety and pro-environmental behaviour.


1.1 Gender differences in climate change anxiety

The concept of climate change being gender neutral has been challenged (e.g., Andrijevic et al., 2025; Reggers, 2019). The impacts of climate change must be considered in the gendered sociocultural context within which men and women exist (Arora-Jonsson, 2011; Pickering and Dale, 2023). Despite the considerable progress towards gender equality, women remain more vulnerable to the consequences of climate change and are less likely to survive natural disasters, due to disparities in human rights, decision-making, access to resources, lack of education and financial independence (Andrijevic et al., 2025; Desai and Zhang, 2021; Nellemann et al., 2011). Women are also more likely than men to suffer from different forms of anxiety (see McLean et al., 2011, for a review). However, findings regarding gender differences in experiencing climate change anxiety remain inconsistent. Studies found that women suffer from climate change anxiety and negative emotions related to climate to a higher extent (e.g., Clayton et al., 2023; Coffey et al., 2021; Elert and Lundin, 2022; Sorensen et al., 2018) and express higher levels of climate change risk perception than men (Ergun et al., 2024). This is true even among women who live in wealthier countries and contexts less exposed to climate change (Bush and Clayton, 2023; McCright and Sundström, 2013). Research also shows that women take more responsibility for climate change (Arora-Jonsson, 2011; Desai and Zhang, 2021; Seedat and Rondon, 2021). Nevertheless, other studies did not find any significant gender differences (e.g., Asgarizadeh et al., 2023; Clayton and Karzsia, 2020; Schwartz et al., 2023; Whitmarsh et al., 2022).



1.2 Gender disparities in social psychological characteristics and pro-environmental behaviour

Some research shows that climate change anxiety is associated with pro-environmental behaviour, meaning higher levels of climate change anxiety are related to more frequent pro-environmental behaviour and climate action (e.g., Chapman and Peters, 2024; Tam et al., 2023; Whitmarsh et al., 2022). Evidence of the opposite has also been found, namely individuals who experienced moderate levels of climate change anxiety engaged in pro-environment behaviours more frequently than those with either low or high levels of climate change anxiety, indicating the possibility of high levels of climate change anxiety restraining pro-environmental behaviour (Coates et al., 2024, 2025).

Social psychological characteristics, such as higher levels of environmental identity and climate change perceptions, have also been positively associated and predicted more frequent pro-environmental behaviour (e.g., Ajibade and Boateng, 2021; Brügger et al., 2021; van Valkengoed et al., 2024). Climate change perceptions can be defined as the degree to which climate change is believed to be real, caused by humans and having negative consequences (Leiserowitz et al., 2021; Steg, 2023). Climate change perceptions are linked to pro-environmental behaviour and support for mitigation policies (Brink and Wamsler, 2019; Steg, 2023; van Valkengoed et al., 2021). Furthermore, higher levels of climate change perceptions have been associated with a higher likelihood of adopting adaptation behaviours (van Valkengoed et al., 2024). For example, higher climate change perceptions enhance one’s awareness of the effects of climate change and intensify their personal responsibility and moral obligation, consequently motivating their pro-environmental behaviour (e.g., Steg, 2023; Zawadzki et al., 2020). Gender differences have also been found regarding climate change perceptions, with men being more likely to express climate denial than women (e.g., Effrosynidis et al., 2022; McCright and Dunlap, 2011).

Environmental identity refers to the personal connection to a part of the nonhuman natural environment (Clayton, 2003, 2012). A more salient environmental identity has been linked to and predicted an increased engagement in pro-environmental behaviour and stronger efforts to combat climate change (e.g., Ajibade and Boateng, 2021; Young et al., 2020; Whitburn et al., 2020). In one study, gender was found to impact the development of environmental identity through the influence of gender stereotypes (Miao and Cagle, 2020). Other studies have also found gender differences in environmental identity, namely women reporting significantly higher levels of environmental identity than men (e.g., Clayton and Kilinç, 2013; Prévot et al., 2016; Yue et al., 2021).

Similar to climate change anxiety, research on gender differences in pro-environmental behaviour remains mixed. Some research identified gender as a predictor of pro-environmental attitudes and behaviours. Specifically, women engage more in climate-mitigating actions, pro-environmental behaviour and hold greater pro-environmental values than men (Elert and Lundin, 2022; Coffey et al., 2021; Li et al., 2022; Maartensson and Loi, 2021; Pickering and Dale, 2023). However, other studies found no gender differences (e.g., Berenguer et al., 2005; Blocker and Eckberg, 1997) or opposite results (e.g., Islam and Managi, 2019; Xiao and Hong, 2010).



1.3 Present study

The current study aims to reveal how climate change anxiety and pro-environmental behaviour vary with gender and social psychological characteristics, namely environmental identity and climate change perceptions. With the lack of diversity and inclusion in sustainability, power structures and inequalities continue to be replicated in climate change discourse, policies and initiatives (Arora-Jonsson, 2011; Bell, 2021). Therefore, understanding the role of gender is essential to prevent the exacerbation of the inequality gap and contribute to the design of effective and equitable environmental policy and mechanisms to address climate change. Research has shown that women experience climate change anxiety more intensely and exhibit less climate change denial than men (e.g., Clayton et al., 2023; Coffey et al., 2021; Effrosynidis et al., 2022). Therefore, it was predicted that women would have higher levels of climate anxiety than men (Hypothesis 1) and that men would have lower climate change perceptions than women, meaning they will be less likely to believe climate change is real, has anthropogenic origins and negative consequences worldwide (Hypothesis 2).

Previous studies additionally found gender differences in environmental identity and pro-environmental behaviour, namely, women report significantly higher levels of environmental identity and pro-environmental behaviour compared to men (e.g., Clayton and Kilinç, 2013; Elert and Lundin, 2022; Prévot et al., 2016). Consequently, it was hypothesised that women would have higher levels of environmental identity (Hypothesis 3) and would exhibit higher pro-environmental behaviour than men (Hypothesis 4).

Finally, according to the whole rationale previously presented, it was hypothesised that climate change perceptions would mediate the effect of environmental identity on climate change anxiety and pro-environmental behaviour (Hypothesis 5). This mediation by climate change perceptions would be moderated by gender (Hypothesis 6). Specifically, associations between environmental identity, climate change anxiety and pro-environmental behaviours mediated by climate change perceptions will be attenuated in men.

Inconsistencies among previous results regarding gender differences in climate change anxiety and pro-environmental behaviour are primarily due to the variation of sampling methods across the studies. With very few exceptions, most of these studies had convenience samples. Therefore, this study extends previous literature by analysing a representative Portuguese sample and accounting for the inconsistent findings regarding gender differences in climate change anxiety and pro-environmental behaviour. As Portugal is among the European countries with the greatest vulnerability to climate change, likely, the prevalence and severity of climate change anxiety among the Portuguese population is proportionally high (Cardoso et al., 2019; Carvalho, 2024; Climate Change Performance Index, 2025). Consequently, understanding the role of gender is crucial to inform the implementation of climate mitigation and prevention actions and minimise its impacts on the population. Additionally, by assessing the operation of social psychological mechanisms in climate change anxiety and pro-environmental behaviour, the current study adds to previous literature that has mainly focused on demographic determinants. Therefore, to test the hypotheses, the following questions were addressed:

• Research Question 1: What are the differences in climate change anxiety and pro-environmental behaviour associated with gender?

• Research Question 2: Are there gender differences in the socio psychological characteristics that relate and influence climate change anxiety and pro-environmental behaviour?




2 Method


2.1 Sample and procedure

Data were collected from 3,300 adults (1,583 men and 1,717 women), with ages ranging from 18 to 74 years old (M = 46.29, SD = 13.96). Most participants lived in a city (64.4%) and had children (62.3%). Table 1 shows participants’ socio-demographic characteristics. The sample was recruited at random from a panel of nationally representative members of Qdata, one of the main survey companies in Portugal. Stratified random sampling was applied and the sample size was calculated with a margin of error of 2% and a confidence level of 99% of the total Portuguese current population (10,639,726). The sample contained participants from all demographic groups in the same proportions as the whole Portuguese population. Emails were sent to panellists to complete an online questionnaire that took on average 15 min to complete.



TABLE 1 The demographic characteristics of the participants.
[image: Table1]



2.2 Measures


2.2.1 Climate change anxiety

Climate change anxiety as a psychological response to climate change was measured using Clayton and Karzsia (2020) 13-item instrument. The measure is composed of two subscales: (a) cognitive impairment (e.g., “Thinking about climate change makes it difficult for me to sleep”) and (b) functional impairment (e.g., “I have problems balancing my concerns about sustainability with the needs of my family”). Responses were indicated on a 5-point scale ranging from 1 = Never to 5 = Almost always. The respondent’s average score on each dimension was computed. Cronbach’s alphas for these dimensions were 0.91 and 0.89, respectively. The average of all 13 items was also calculated to obtain a total climate change anxiety score. Cronbach’s alpha for the overall climate change anxiety scale was 0.94.



2.2.2 Environmental identity

Participants’ environmental identity was assessed using Clayton et al.’s (2021) scale. The measure included 14 items that measure individual differences in a stable sense of interdependence and connectedness with nature. Responses were indicated on a scale from 1 = Not at all true of me to 7 = Completely true of me. The average score was computed to measure participants’ overall environmental identity. Cronbach’s alpha for this measure was 0.93.



2.2.3 Pro-environmental behaviour

Pro-environmental behaviours were measured using an adapted version of Markle’s (2013) scale. The scale included six conservation behaviours addressing how often individuals reduce their consumption of heating, air-conditioning, hot water, and lighting. Responses were indicated on a scale from 1 = Never to 5 = Always. The average score was computed to measure participants’ conservation behaviours. Cronbach’s alpha for this measure was 0.69. Two items about decreased consumption of meat (beef, pork, and poultry) and increasing consumption of vegetarian meals within the last year were also included. Cronbach’s alpha for this measure was 0.57. Transportation related behaviours, such as carpooling, taking public transportation, and walking or cycling instead of driving in the past year, were also evaluated through three items. Responses were indicated on a scale from 1 = Never to 5 = Frequently. The average score was computed to measure participants’ transportation related behaviours. Cronbach’s alpha for this measure was 0.60.



2.2.4 Climate change perceptions

Participants’ perceptions of climate change were assessed using van Valkengoed et al.’s (2021) scale, which included three types of perceptions: (a) reality (e.g., “I believe that climate change is real”); (b) causes (e.g., “Human activities are a major cause of climate change”); and (c) valence of consequences (e.g., “Climate change will bring about serious negative consequences”). Participants used a 7-point Likert-scale from 1 = Strongly disagree to 7 = Strongly agree. An average of all climate change perception items was also calculated to create a total score. Cronbach’s alpha for this measure was 0.96.



2.2.5 Socio-demographic variables

Participants indicated their age, gender, occupation, level of education and marital status. Participants also reported the total number of children and their individual monthly income on a seven-point scale ranging from 1 (less than €590) to 7 (more than €6,720).




2.3 Analytic strategy

First, descriptive statistics and Pearson correlations were analysed between climate change anxiety, environmental identity, climate change perceptions and three kinds of pro-environmental behaviours, separately for men and women. To test the first four hypotheses, gender differences were explored regarding climate change anxiety, climate change perceptions, environmental identity and pro-environmental behaviours, using independent sample t-tests. To further explore gender differences, a series of multiple regression analyses was conducted separately for men and women. In each analysis, a variable pertaining to climate change anxiety and one measure of pro-environmental behaviour was regressed on the set of environmental identity and climate change perceptions measures. To test the moderated mediation of climate change perceptions in the relationship between environmental identity and climate anxiety; and pro-environmental behaviours (Hypotheses 5 and 6), methods developed by Preacher and Hayes were followed (Hayes, 2022; Preacher et al., 2007) for evaluating conditional indirect effects using the bootstrap procedure (Preacher and Hayes, 2004). Moderated mediation analyses were conducted using Hayes’ (2022) PROCESS program with 1,000 bootstrap samples and bias-corrected 95% confidence intervals.




3 Results


3.1 Preliminary analysis

Means, standard deviations, and Pearson correlations among the socio psychological measures, climate change anxiety and three kinds of pro-environmental behaviour are presented in Table 2. Correlation analyses were conducted on the full sample, separately for men and women. For men and women, climate change anxiety was positively related with use of carpooling or alternative means of transportation (r = 0.28, p < 0.001; r = 0.19, p < 0.001, respectively) and with the consumption of vegetarian meals (r = 0.20, ps < 0.001 for women and men). However, climate change anxiety was only positively correlated with conservation behaviour (e.g., reducing consumption of heating, air-conditioning) for men (r = 0.09, p < 0.001).



TABLE 2 Means, standard deviations, and correlations among study measures.
[image: Table2]

Climate change anxiety, for women and men, was also positively related with environmental identity (r = 0.22, p < 0.001; r = 0.23, p < 0.001, respectively) and climate change perceptions (r = 0.08, p < 0.001; r = 0.12 p < 0.001, respectively).



3.2 Gender differences in climate change anxiety, social psychological characteristics, and pro-environmental behaviour

The first hypothesis suggested compared to men, women would have higher levels of climate change anxiety. Gender differences in experiencing climate change anxiety were examined using independent sample t-tests (see Figure 1). As illustrated in Figure 1, t-test comparisons revealed that women (M = 1.86, SD = 0.67) reported higher levels of climate change anxiety compared to men (M = 1.79, SD = 0.63), (t (3243) = −3.21, p < 0.001), confirming the first hypothesis. This was driven by women’s higher levels of climate change anxiety cognitive impairment (M = 1.87, SD = 0.72; M = 1.75, SD = 0.68, women and men, respectively) (t (3298) = −5.03, p < 0.001).

[image: Figure 1]

FIGURE 1
 Comparison of mean scores for climate change anxiety between men and women.


To test the second and third hypotheses, similar analysis were conducted and showed that women indicated higher levels climate change perceptions (M = 6.30, SD = 0.85) (Figure 2) and of environmental identity (M = 5.73, SD = 0.87) (Figure 3) than men (M = 5.97, SD = 1.12, M = 5.59, SD = 0.92; respectively) (t (3298) = −9.70, p < 0.001; t (3298) = −4.35, p < 0.001), consistent with both hypotheses.

[image: Figure 2]

FIGURE 2
 Comparison of mean scores for climate change perceptions between men and women.


[image: Figure 3]

FIGURE 3
 Comparison of mean scores for environmental identity between men and women.


Regarding pro-environmental behaviours, women indicated more frequent conservation behaviours (M = 4.24, SD = 0.58) compared to men (M = 4.18, SD = 0.58), (t (2903) = −2.80, p = 0.005) (Figure 4), more frequent consumption of vegetarian meals (M = 1.69, SD = 0.47; M = 1.57, SD = 0.49, women and men respectively), (t (3298) = −6.82, p < 0.001) (Figure 5) and more frequent use of alternative modes of transportation (M = 2.94, SD = 1.06; M = 2.80, SD = 0.97, women and men respectively), (t (3298) = −3.85, p < 0.001) (Figure 6). These results confirm the fourth hypothesis that predicted that women would exhibit higher pro-environmental behaviour than men.

[image: Figure 4]

FIGURE 4
 Comparison of mean scores for conservation behaviours between men and women.
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FIGURE 5
 Comparison of mean scores for consumption of vegetarian meals between men and women.


[image: Figure 6]

FIGURE 6
 Comparison of mean scores for transportation behaviour between men and women.


To explore the role of environmental identity and climate change perceptions on climate change anxiety and three types of pro-environmental behaviours, a set of multiple regression analyses was conducted for men and women separately. Table 3 indicates that the regression equation of climate change anxiety on environmental identity was significant and accounted for 5% of the variance for both women and men. Table 3 also shows that regression equations of conservation behaviour and consumption of vegetarian meals on environmental identity were also significant and accounted for 6 to 12% of the variance for women and 7 to 15% for men. Similar results were also found for climate change perceptions. Thus, the more salient environmental identity participants had and the more they believed climate change was real, caused by humans and had negative consequences, the more they reported conservation behaviours and higher consumption of vegetarian meals. However, climate change perceptions were only a significant predictor for the use of alternative modes of transportation by women but not men.



TABLE 3 Multiple regression analyses predicting climate change anxiety and pro-environmental behaviour.
[image: Table3]

The last set of hypotheses suggested that the effect of environmental identity on climate change anxiety and pro-environmental behaviour would be mediated by climate change perceptions (Hypothesis 5), and that this mediation effect would be moderated by gender (Hypothesis 6). To test these hypotheses, model 8 of the PROCESS program (Hayes, 2022) was used to assess four moderated mediation models. In each of these models, climate change anxiety and the three measures of pro-environmental behaviour were the outcome variables and environmental identity was the predictor variable, with climate change perceptions as the mediator and gender as the moderator. Table 4 shows bias-corrected bootstrap estimates and 95% confidence intervals of the indirect (mediated) effects and the overall moderated mediation model. Figures 7–10 illustrate the estimates of the separate paths for women and men for each of the four outcome variables: climate change anxiety, conservation, transportation and food consumption behaviours. Partially consistent with hypothesis 5, climate change perceptions were a significant mediator in three of the models, as shown by the significant conditional indirect effects of environmental identity on pro-environmental behaviours for women and men. The results indicated that the effects of women’s and men’s environmental identities on their pro-environmental behaviours were mediated through their climate change perceptions, as the bootstrap confidence intervals for these effects were entirely above zero (Table 4). Nonetheless, the findings do not support the total conditional indirect effect of environmental identity on climate change anxiety through climate change perceptions for men or women, as the index of moderated mediation was not significant (Table 4). Interestingly, the direct effects of environmental identity on climate change anxiety were stronger for women than men (Figure 7, path c’).



TABLE 4 Bias-corrected bootstrap estimates for mediation and moderated mediation analyses.
[image: Table4]

[image: Figure 7]

FIGURE 7
 Conditional indirect effects of men’s and women’s environmental identity on climate change anxiety through climate change perceptions. *p < 0.05; ***p < 0.001.


[image: Figure 8]

FIGURE 8
 Conditional indirect effects of men’s and women’s environmental identity on conservation behaviour through climate change perceptions. ***p < 0.001.


[image: Figure 9]

FIGURE 9
 Conditional indirect effects of men’s and women’s environmental identity on transportation through climate change perceptions. **p < 0.01; ***p < 0.001.


[image: Figure 10]

FIGURE 10
 Conditional indirect effects of men’s and women’s environmental identity on food consumption through climate change perceptions. ***p < 0.001.


Results presented in Table 4 further illustrate that gender moderated this mediation effect of climate change perceptions, as indexes of moderated mediation were negative with bootstrap confidence intervals entirely below zero for conservation behaviour [−0.027, −0.009], transportation [−0.017, −0.002] and food consumption [−0.013, −0.003], as partially suggested by hypothesis 6. However, the total conditional indirect effects found were stronger for men than women, the opposite of what was expected. This meant that the indirect effect of environmental identity on the three pro-environmental behaviours examined through climate change perceptions was stronger for men than for women. On the other hand, the direct effects of environmental identity on transportation and consumption of vegetarian meals, Figures 9, 10 (paths c’) show that women’s environmental identity had a stronger direct positive effect on women’s use of alternative modes of transportation and consumption of vegetarian meals than men’s.




4 Discussion

This study was designed to explore how climate change anxiety and pro-environmental behaviour vary with gender and social psychological characteristics. Given the inconsistent evidence regarding gender differences in climate change anxiety and pro-environmental behaviour (e.g., Asgarizadeh et al., 2023; Clayton et al., 2023; Elert and Lundin, 2022; Islam and Managi, 2019), this study aimed to examine a nationally representative Portuguese sample and explore the complex social psychological mechanisms underneath, to clarify these inconsistencies.

The results revealed that climate change anxiety was positively related to the use of carpooling or alternative means of transportation and the consumption of vegetarian meals for men and women. Climate change anxiety was positively associated only with men’s conservation behaviour (e.g., reducing consumption of heating, air-conditioning). Taken together, these findings partially corroborate previous research (e.g., Hogg et al., 2021; Wullenkord et al., 2021). Moreover, for both men and women, climate change anxiety was positively related with environmental identity and climate change perceptions, consistent with previous research (e.g., Clayton and Karzsia, 2020; Galway et al., 2021).

Overall, the findings supported hypotheses 1 to 4. Specifically, the results revealed that women reported higher levels of climate change anxiety compared to men, and this was driven by women’s higher levels of climate change anxiety cognitive impairment. Additionally, women indicated more frequent conservation behaviours (e.g., reduce consumption of heating, air-conditioning, hot water, and lighting), more frequent consumption of vegetarian meals and use of alternative modes of transportation than men. These results extend the literature on gender differences in experiencing climate change anxiety and pro-environmental behaviour (e.g., Elert and Lundin, 2022; Heeren et al., 2022; Hickman et al., 2021; Maartensson and Loi, 2021; Wullenkord et al., 2021). The results can possibly be explained by the fact that women rely on domestic energy to a higher extent than men, as they are usually responsible for the lion’s share of housework and unpaid care (e.g., EIGE, 2024). On average, they also own fewer private vehicles and are more dependent on public transport than men (e.g., Cresswell, 2016; Cristaldi, 2005; EIGE, 2024).

Women also indicated higher levels of environmental identity and climate change perceptions than men, extending the findings of previous studies (e.g., Effrosynidis et al., 2022; McCright and Dunlap, 2011) and providing evidence of the role of gender in environmental identity and perceptions of climate change.

Environmental identity and climate change perceptions predicted higher levels of climate change anxiety and pro-environmental behaviours related to conservation and food for both men and women, echoing previous findings (e.g., Brügger et al., 2021; Clayton and Karzsia, 2020; Steg, 2023). Demonstrating, therefore, similar positive relations for men and women, between social psychological mechanisms (environmental identity and climate change perceptions) and their impact on pro-environmental behaviour. Nonetheless, climate change perceptions were only a significant predictor for women’s use of alternative modes of transportation.

The results further supported the predictions that climate change perceptions would mediate the effect of environmental identity on pro-environmental behaviours (partially sustaining Hypothesis 5), and these mediations were further moderated by gender (partially supporting Hypothesis 6). This meant that, compared to women, men’s climate change perceptions played a bigger part in the indirect effect of their environmental identity on their display of pro-environmental behaviour. On the other hand, for women, their environmental identity had a stronger direct positive effect on their use of alternative modes of transportation and consumption of vegetarian meals than men.

Regarding the experience of climate change anxiety, the findings did not support the total conditional indirect effect of environmental identity through climate change perceptions for men or women. However, the direct effects of environmental identity seemed more closely tied to women’s higher levels of climate change anxiety than men’s.

Climate change perceptions do not impact men’s and women’s environmental identity in their experience of climate change anxiety. However, environmental identity does impact women more directly in their experience of climate change anxiety than men.

Taken together, these results deepen our understanding of how environmental identity and climate change perceptions impact different types of pro-environmental behaviour and shed light on gender differences in climate change anxiety and its underlying drivers. It further highlights the importance of exploring the gender gap in environmental related attitudes and behaviours and the incorporation of gender mainstreaming in environmental sustainability policies and programmes.

The current study strengthens the accumulating evidence of the relevant role played by gender in experiencing climate change anxiety and enacting pro-environmental behaviours (Elert and Lundin, 2022; Heeren et al., 2022; Wullenkord et al., 2021) and how the underlying mechanisms can differ for men and women. It calls for the enhancement of the representation of women in environmental planning and the inclusion of gender equality objectives into environmental policies, with monitoring and evaluation mechanisms to assess progress. The design and implementation of gender-responsive policies and programmes prevent the reproduction of existing normative constructions of gender.

Gender mainstreaming is also important in the development of educational programmes addressing climate change anxiety. Mental health professionals should understand the gender gap and leverage social-psychological characteristics to increase pro-environmental behaviour.

Finally, future research should take an intersectional approach, accounting for other personal characteristics (e.g., race and ethnicity, disability, sexual orientation, and class) that contribute to unique experiences of climate change anxiety.



5 Limitations and future research

A few limitations should be considered when interpreting the results. First, the use of Clayton and Karzsia (2020) Climate Anxiety-Scale could represent a limitation as it does not take a comprehensive approach to the concept, focusing on impairment and not measuring other elements of climate change anxiety (e.g., van Dijk et al., 2025; Wullenkord et al., 2024). Consequently, a more comprehensive and multidimensional conceptualization of climate change anxiety should be taken in future research (Boehme et al., 2024).

Additionally, the measures used were based on self-reports, representing another limitation as they are subject to social desirability concerns and reduced reliability. Future research would benefit from integrating a combination of multiple sources of data (e.g., experimental designs, interviews) to evaluate climate change anxiety and pro-environmental behaviour.

Another limitation is the fact that the current study focuses exclusively on environmental identity and climate change perceptions, not exploring the relationships of other relevant socio-psychological variables (e.g., environmental knowledge, attitudes, values, social norms, affective factors) on climate change anxiety and pro-environmental behaviour.

The effect sizes in the findings are quite small, requiring a certain amount of caution when considering them. Nonetheless, they should not be dismissed, as it is a typical occurrence when investigating complex psychological processes (Götz et al., 2022).

Due to the cross-sectional nature of the study, no definitive causal conclusions can be made between gender, social psychological characteristics (environmental identities and climate change perceptions), climate change anxiety, and pro-environmental. Therefore, future studies would gain from using a longitudinal design, allowing for a better understanding of how gender and identities influence, and are influenced by climate change anxiety and pro-environmental behaviour.

In conclusion, the findings from the current study shed light on the role of gender in climate change anxiety and pro-environmental behaviour. Inclusive climate policies have the potential to drive social change and to address health and gender inequalities. Therefore, by understanding and addressing the gender gap in environmental policies and initiatives, societal change towards greater gender equality and green justice can be advanced (Echavarren, 2023).



Data availability statement

The datasets presented in this article are not readily available because of privacy reasons. Requests to access the datasets should be directed to the corresponding author.



Ethics statement

The studies involving humans were approved by University of Lincoln Ethics Committee (UK). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



Author contributions

MP: Conceptualization, Data curation, Formal analysis, Funding acquisition, Investigation, Methodology, Project administration, Resources, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This research was funded by “la Caixa” Foundation (grant FP23-2B082).



Acknowledgments

The author thanks the financial support to CESAM by FCT/MCTES (UIDP/50017/2020+UIDB/50017/2020+LA/P/0094/2020), through national funds.



Conflict of interest

The author declares that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Gen AI was used in the creation of this manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Ajibade, I., and Boateng, G. O. (2021). Predicting why people engage in pro-sustainable behaviors in Portland Oregon: the role of environmental self-identity, personal norm, and socio-demographics. J. Environ. Manag. 289:112538. doi: 10.1016/j.jenvman.2021.112538 

 Andrijevic, M., Zimm, C., Moyer, J. D., Muttarak, R., and Pachauri, S. (2025). Representing gender inequality in scenarios improves understanding of climate challenges. Nat. Clim. Chang. 15, 138–146. doi: 10.1038/s41558-024-02242-5

 Arora-Jonsson, S. (2011). Virtue and vulnerability: discourses on women, gender and climate change. Glob. Environ. Chang. 21, 744–751. doi: 10.1016/j.gloenvcha.2011.01.005

 Asgarizadeh, Z., Gifford, R., and Colborne, L. (2023). Predicting climate change anxiety. J. Environ. Psychol. 90:102087. doi: 10.1016/j.jenvp.2023.102087

 Bell, K. (2021). Diversity and inclusion in environmentalism. New York: Routledge.

 Berenguer, J., Corraliza, J. A., and Martin, R. (2005). Rural-urban differences in environmental concern, attitudes, and actions. Eur. J. Psychol. Assess. 21, 128–138. doi: 10.1027/1015-5759.21.2.128

 Blocker, T. J., and Eckberg, D. L. (1997). Gender and environmentalism: results from the 1993 general social survey. Soc. Sci. Q., 78, 841–858. Available online at: https://www.jstor.org/stable/42863735 (Accessed April 28, 2025).

 Boehme, B. A. E., Kinsman, L. M., Norrie, H. J., Tessier, E., Fleming, S., and Asmundson, G. (2024). Climate anxiety: current evidence and future directions. Curr. Psychiatry Rep. 26, 670–677. doi: 10.1007/s11920-024-01538-9 

 Brink, E., and Wamsler, C. (2019). Citizen engagement in climate adaptation surveyed: the role of values, worldviews, gender and place. J. Clean. Prod. 209, 1342–1353. doi: 10.1016/j.jclepro.2018.10.164

 Brügger, A., Tobias, R., and Monge-Rodríguez, F. S. (2021). Public perceptions of climate change in the Peruvian Andes. Sustain. For. 13:2677. doi: 10.3390/su13052677

 Bush, S. S., and Clayton, A. (2023). Facing change: gender and climate change attitudes worldwide. Am. Polit. Sci. Rev. 117, 591–608. doi: 10.1017/S0003055422000752

 Cambridge Institute for Sustainability Leadership (CISL). (2019). Climate change and human rights: How companies can respect human rights in a warming world. Available online at: https://www.cisl.cam.ac.uk/resources/publications/climate-change-and-human-rights (Accessed April 28, 2025).

 Cardoso, R. M., Soares, P. M. M., Lima, D., and Miranda, P. (2019). Mean and extreme temperatures in a warming climate: EURO CORDEX and WRF regional climate high-resolution projections for Portugal. Clim. Dyn. 52, 129–157. doi: 10.1007/s00382-018-4124-4

 Carr, R., Kotz, M., Pichler, P., Weisz, H., Belmin, C., and Wenz, L. (2024). Climate change to exacerbate the burden of water collection on women’s welfare globally. Nat. Clim. Chang. 14, 700–706. doi: 10.1038/s41558-024-02037-8

 Carvalho, D. (2024). High-resolution surface temperature changes for Portugal under CMIP6 future climate scenarios. Sci. Rep. 14:17209. doi: 10.1038/s41598-024-67996-6 

 Chapman, D., and Peters, E. (2024). Examining the (non-linear) relationships between climate change anxiety, information seeking, and pro-environmental behavioral intentions. J. Environ. Psychol. 99:102440. doi: 10.1016/j.jenvp.2024.102440

 Chen, H., and Yu, Y. (2024). Does climate change exacerbate gender inequality in cognitive performance? Glob. Environ. Chang. 89:102941. doi: 10.1016/j.gloenvcha.2024.102941

 Clayton, S. (2020). Climate anxiety: psychological responses to climate change. J. Anxiety Disord. 74:102263. doi: 10.1016/j.janxdis.2020.102263 

 Clayton, S., Czellar, S., Nartova-Bochaver, S., Skibins, J. C., Salazar, G., Tseng, Y.-C., et al. (2021). Cross-cultural validation of a revised environmental identity scale. Sustain. For. 13:2387. doi: 10.3390/su13042387

 Clayton, S. D., Pihkala, P., Wray, B., and Marks, E. (2023). Psychological and emotional responses to climate change among young people worldwide: differences associated with gender, age, and country. Sustain. For. 15:3540. doi: 10.3390/su15043540

 Clayton, S., and Karzsia, B. (2020). Development and validation of a measure of climate change anxiety. J. Environ. Psychol. 69:101434. doi: 10.1016/j.jenvp.2020.101434

 Clayton, S., and Kilinç, A. (2013). Proenvironmental concern and behavior in Turkey: the role of national and environmental identity. PsyEcology 4, 311–330. doi: 10.1174/217119713807749850

 Clayton, S. (2012). “Environment and identity” in Oxford handbook of conservation and environmental psychology. ed. S. Clayton (New York: Oxford), 164–180.

 Clayton, S. (2003). “Environmental identity: a conceptual and operational definition” in Identity and the natural environment. The psychological significance of nature. eds. S. Clayton and S. Opotow (Cambridge: The MIT Press), 45–65.

 Climate Change Performance Index (2025). Portugal. Available online at: https://ccpi.org/country/prt/ (Accessed April 28, 2025).

 Coates, Z., Brown, S., and Kelly, M. (2025). Understanding the impacts of climate anxiety on financial decision making. Sustain. For. 17:3815. doi: 10.3390/su17093815

 Coates, Z., Kelly, M., and Brown, S. (2024). The relationship between climate anxiety and pro-environment Behaviours. Sustain. For. 16:5211. doi: 10.3390/su16125211

 Coffey, Y., Bhullar, N., Durkin, J., Islam, M. S., and Usher, K. (2021). Understanding eco-anxiety: a systematic scoping review of current literature and identified knowledge gaps. J. Clim. Change Health 3:100047. doi: 10.1016/j.joclim.2021.100047 

 Cosh, S., Ryan, R., Fallander, K., Robinson, K., Tognela, J., Tully, P., et al. (2024). The relationship between climate change and mental health: a systematic review of the association between eco-anxiety, psychological distress, and symptoms of major affective disorders. BMC Psychiatry 24:833. doi: 10.1186/s12888-024-06274-1 

 Crandon, T. J., Scott, J. G., Charlson, F. J., and Thomas, H. J. (2024). A theoretical model of climate anxiety and coping. Discov. Psychol. 4:94. doi: 10.1007/s44202-024-00212-8

 Cresswell, T. (2016). Gendered Mobilities (T.P. Uteng, Ed.) (1st ed.) London: Routledge.

 Cristaldi, F. (2005). Commuting and gender in Italy: a methodological issue. Prof. Geogr. 57, 268–284. doi: 10.1111/j.0033-0124.2005.00477.x

 Desai, Z., and Zhang, Y. (2021). Climate change and Women’s health: a scoping review. Geohealth 5:e2021GH000386. doi: 10.1029/2021gh000386 

 Dodds, J. (2021). The psychology of climate anxiety. BJPsych Bull. 45, 222–226. doi: 10.1192/bjb.2021.18 

 Eastin, J. (2018). Climate change and gender equality in developing states. World Dev. 107, 289–305. doi: 10.1016/j.worlddev.2018.02.021

 Echavarren, J. M. (2023). The gender gap in environmental concern: support for an ecofeminist perspective and the role of gender egalitarian attitudes. Sex Roles 89, 610–623. doi: 10.1007/s11199-023-01397-3

 Effrosynidis, D., Sylaios, G., and Arampatzis, A. (2022). Exploring climate change on twitter using seven aspects: stance, sentiment, aggressiveness, temperature, gender, topics, and disasters. PLoS One 17:e0274213. doi: 10.1371/journal.pone.0274213 

 Elert, N., and Lundin, E. (2022). Gender and climate action. Popul. Environ. 43, 470–499. doi: 10.1007/s11111-022-00397-x

 Ergun, S., Karadeniz, Z., and Rivas, F. (2024). Climate change risk perception in Europe: country-level factors and gender differences. Humanit. Soc. Sci. Commun. 11:1573. doi: 10.1057/s41599-024-03761-4

 European Institute for Gender Equality (EIGE) (2024). Portugal indicators for 2024. Available online at: https://eige.europa.eu/gender-equality-index/2024/country/PT (Accessed April 28, 2025).

 Galway, L. P., Beery, T., Buse, C., and Gislason, M. K. (2021). What drives climate action in Canada’s provincial north? Exploring the role of connectedness to nature, climate worry, and talking with friends and family. Climate 9:146. doi: 10.3390/cli9100146

 Götz, F. M., Gosling, S. D., and Rentfrow, P. J. (2022). Small effects: the indispensable foundation for a cumulative psychological science. Perspect. Psychol. Sci. 17, 205–215. doi: 10.1177/1745691620984483 

 Hayes, A. (2022). Introduction to mediation, moderation, and conditional Process analysis: Third Edition: a regression-based approach. New York: Guilford Press.

 Heeren, A., Mouguiama-Daouda, C., and Contreras, A. (2022). On climate anxiety and the threat it may pose to daily life functioning and adaptation: a study among European and African French-speaking participants. Clim. Chang. 173, 15–17. doi: 10.1007/s10584-022-03402-2 

 Hickman, C. (2024). Eco-anxiety in children and young people – a rational response, irreconcilable despair, or both? Psychoanal. Study Child 77, 356–368. doi: 10.1080/00797308.2023.2287381

 Hickman, C., Marks, E., Pihakala, P., Clayton, S., Lewandowski, E., Mayall, E., et al. (2021). Climate anxiety in children and young people and their beliefs about government responses to climate change: a global survey. Lancet Planet Health 5, e863–e873. doi: 10.1016/S2542-5196(21)00278-3 

 Hogg, T., Stanley, S., O'Brien, L., Wilson, M., and Watsford, C. (2021). The Hogg eco-anxiety scale: development and validation of a multidimensional scale. Glob. Environ. Chang. 71:102391. doi: 10.1016/j.gloenvcha.2021.102391

 International Monetary Fund (IMF). (2021). Climate change and inequality. Available online at: https://www.imf.org/en/Publications/fandd/issues/2021/03/climate-change-and-inequality-olivier-blanchard (Accessed April 28, 2025).

 Islam, M., and Managi, S. (2019). Green growth and pro-environmental behavior: sustainable resource management using natural capital accounting in India. Resour. Conserv. Recycl. 145, 126–138. doi: 10.1016/j.resconrec.2019.02.027

 Leiserowitz, A., Roser-Renouf, C., Marlon, J., and Maibach, E. (2021). Global Warming’s Six Americas: a review and recommendations for climate change communication. Curr Opin Behav Sci. 42, 97–103. doi: 10.1016/j.cobeha.2021.04.007

 Li, Y., Wang, B., and Saechang, O. (2022). Is female a more pro-environmental gender? Evidence from China. Int. J. Environ. Res. Public Health 19:8002. doi: 10.3390/ijerph19138002 

 Maartensson, H., and Loi, N. M. (2021). Exploring the relationships between risk perception, behavioural willingness, and constructive hope in pro-environmental behaviour. Environ. Educ. Res. 28, 600–613. doi: 10.1080/13504622.2021.2015295 

 Markle, G. L. (2013). Pro-environmental behavior: does it matter how It’s measured? Development and validation of the pro-environmental behavior scale (PEBS). Hum. Ecol. 41, 905–914. doi: 10.1007/s10745-013-9614-8

 Marselle, M. R., Stadler, J., Korn, H., Irvine, K., and Bonn, A. (2019). Biodiversity and health in the face of climate change. Cham, Switzerland: Springer Open.

 McCright, A. M., and Dunlap, R. E. (2011). Cool dudes: the denial of climate change among conservative white males in the United States. Glob. Environ. Chang. 21, 1163–1172. doi: 10.1016/j.gloenvcha.2011.06.003

 McCright, A. M., and Sundström, A. (2013). Examining gender differences in environmental concern in the Swedish general public, 1990-2011. Int. J. Sociol. 43, 63–86. doi: 10.2753/ijs0020-7659430402

 McLean, C. P., Asnaani, A., Litz, B. T., and Hofmann, S. G. (2011). Gender differences in anxiety disorders: prevalence, course of illness, comorbidity and burden of illness. J. Psychiatr. Res. 45, 1027–1035. doi: 10.1016/j.jpsychires.2011.03.006 

 Miao, R. E., and Cagle, N. L. (2020). The role of gender, race, and ethnicity in environmental identity development in undergraduate student narratives. Environ. Educ. Res. 26, 171–188. doi: 10.1080/13504622.2020.1717449

 Nellemann, C., Verma, R., and Hislop, L. (2011). Women at the frontline of climate change: gender risks and hopes. A Rapid Response Assessment : United Nations Environment Programme. Norway: GRID-Arendal.

 Ogunbode, C. A., Pallesen, S., Böhm, G., Doran, R., Bhullar, N., Aquino, S., et al. (2023). Negative emotions about climate change are related to insomnia symptoms and mental health: cross-sectional evidence from 25 countries. Curr. Psychol. 42, 845–854. doi: 10.1007/s12144-021-01385-4

 Patrick, R., Snell, T., Gunasiri, H., Garad, R., Meadows, G., and Enticott, J. (2023). Prevalence and determinants of mental health related to climate change in Australia. Aust. N. Z. J. Psychiatry 57, 710–724. doi: 10.1177/00048674221107872 

 Perera, F., and Nadeau, K. (2022). Climate change, fossil-fuel pollution, and Children’s health. N. Engl. J. Med. 386, 2303–2314. doi: 10.1056/NEJMra2117706

 Pickering, G., and Dale, G. (2023). Trait anxiety predicts pro-environmental values and climate change action. Personal. Individ. Differ. 205:112101. doi: 10.1016/j.paid.2023.112101

 Preacher, K., and Hayes, A. (2004). SPSS and SAS procedures for estimating indirect effects in simple mediation models. Behav. Res. Methods Instrum. Comput. 36, 717–731. doi: 10.3758/BF03206553 

 Preacher, K. J., Rucker, D. D., and Hayes, A. F. (2007). Assessing moderated mediation hypotheses: theory, methods, and prescriptions. Multivar. Behav. Res. 42, 185–227. doi: 10.1080/00273170701341316 

 Prévot, A. C., Clayton, S., and Mathevet, R. (2016). The relationship of childhood upbringing and university degree program to environmental identity: experience in nature matters. Environ. Educ. Res. 24, 263–279. doi: 10.1080/13504622.2016.1249456 

 Reggers, A. (2019). “Climate change is not gender neutral: gender inequality, rights and vulnerabilities in Bangladesh” in Confronting climate change in Bangladesh. The Anthropocene: Politik-Economics-Society-Science. eds. S. Huq, J. Chow, A. Fenton, C. Stott, J. Taub, and H. Wright, vol. 28 (Cham: Springer).

 Rocque, R. J., Beaudoin, C., Ndjaboue, R., Cameron, L., Poirier-Bergeron, L., Poulin-Rheault, R. A., et al. (2021). Health effects of climate change: an overview of systematic reviews. BMJ Open 11:e046333. doi: 10.1136/bmjopen-2020-046333 

 Schwartz, S. E. O., Benoit, L., Clayton, S., Parnes, M., Swenson, L., and Lowe, S. (2023). Climate change anxiety and mental health: environmental activism as buffer. Curr. Psychol. 42, 16708–16721. doi: 10.1007/s12144-022-02735-6 

 Seedat, S., and Rondon, M. (2021). Women’s wellbeing and the burden of unpaid work. BMJ 374:1972. doi: 10.1136/bmj.n1972 

 Sorensen, C., Murray, V., Lemery, J., and Balbus, J. (2018). Climate change and women's health: impacts and policy directions. PLoS Med. 15:e1002603. doi: 10.1371/journal.pmed.1002603 

 Steg, L. (2023). Psychology of climate change. Annu. Rev. Psychol. 74, 391–421. doi: 10.1146/annurev-psych-032720-042905

 Tam, K. P., Chan, H. W., and Clayton, S. (2023). Climate change anxiety in China, India, Japan, and the United States. J. Environ. Psychol. 87:101991. doi: 10.1016/j.jenvp.2023.101991

 UN Human Rights Council. (2019). Climate change and poverty: report of the special rapporteur on extreme poverty and human rights (a/HRC/41/39). Available online at: https://undocs.org/A/HRC/41/39 (Accessed April 28, 2025).

 van Dijk, S., van Schie, K., Smeets, T., and Mertens, G. (2025). Limited consensus on what climate anxiety is: insights from content overlap analysis on 12 questionnaires. J. Anxiety Disord. 109:102857:102957. doi: 10.1016/j.janxdis.2024.102957 

 van Valkengoed, A. M., Perlaviciute, G., and Steg, L. (2024). From believing in climate change to adapting to climate change: the role of risk perception and efficacy beliefs. Risk Anal. 44, 553–565. doi: 10.1111/risa.14193 

 van Valkengoed, A., Steg, L., and Perlaviciute, G. (2021). Development and validation of a climate change perceptions scale. J. Environ. Psychol. 76:101652. doi: 10.1016/j.jenvp.2021.101652 

 von Gal, A., Greta, F., and Piccardi, L. (2024). Climate change anxiety, fear, and intention to act. Front. Psychol. 15:1341921. doi: 10.3389/fpsyg.2024.1341921 

 Wang, B., and Li, Y. (2021). Plastic bag usage and the policies: a case study of China. Waste Manag. 126, 163–169. doi: 10.1016/j.wasman.2021.03.010 

 Whitburn, J., Linklater, W., and Abrahamse, W. (2020). Meta-analysis of human connection to nature and proenvironmental behavior. Conserv. Biol.: the journal of the Society for Conservation Biology, 34, 180–193. doi: 10.1111/cobi.13381

 Whitmarsh, L., Player, L., Jiongco, A., James, M., Williams, M., Marks, E., et al. (2022). Climate anxiety: what predicts it and how is it related to climate action? J. Environ. Psychol. 83:101866. doi: 10.1016/j.jenvp.2022.101866

 Wullenkord, M. C., Johansson, M., Loy, L., Menzel, C., and Reese, G. (2024). Go out or stress out? Exploring nature connectedness and cumulative stressors as resilience and vulnerability factors in different manifestations of climate anxiety. J. Environ. Psychol. 95:102278. doi: 10.1016/j.jenvp.2024.102278

 Wullenkord, M. C., Tröger, J., Hamann, K. R., Loy, L. S., and Reese, G. (2021). Anxiety and climate change: a validation of the climate anxiety scale in a German-speaking quota sample and an investigation of psychological correlates. Clim. Chang. 168, 1–23. doi: 10.1007/s10584-021-03234-6 

 Xiao, C., and Hong, D. (2010). Gender differences in environmental behaviors in China. Popul. Environ. Behav. Soc. Issues 32, 88–104. doi: 10.1007/s11111-010-0115-z

 Young, S., Adamo, N., Ásgeirsdóttir, B. B., Branney, P., Beckett, M., and Colley, W. (2020). Females with ADHD: An expert consensus statement taking a lifespan approach providing guidance for the identification and treatment of attention-deficit/ hyperactivity disorder in girls and women. BMC psychiatry, 20, 404. doi: 10.1186/s12888-020-02707-9

 Yue, D., Wang, S., Liang, X., Tong, Z., and Sun, Y. (2021). Comparative analysis of environmental identity and animal attitude between male and female. IOP Conf. Ser. Earth Environ. Sci. 647:012162. doi: 10.1088/1755-1315/647/1/012162

 Zawadzki, S. J., Bouman, T., Steg, L., Bojarskich, V., and Druen, P. B. (2020). Translating climate beliefs into action in a changing political landscape. Clim. Chang. 161, 21–42. doi: 10.1007/s10584-020-02739-w

 Zeng, P., Shi, D., Helbich, M., Sun, F., Zhao, H., Liu, Y., et al. (2024). Gender disparities in summer outdoor heat risk across China: findings from a national county-level assessment during 1991–2020. Sci. Total Environ. 921:171120. doi: 10.1016/j.scitotenv.2024.171120 


Copyright
 © 2025 Pinho. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fsoc-10-1589501-t003.jpg
Climate change Conservation Transportation Food consumption

anxiety behaviour
2

a. Women

Environmental identity 022%xx 021%x% 0.34%xx 0315 0.19%x% 0175 0.25%% 0,220
Climate change perceptions - 0.03 - [REE - 0.07+% - 0,095
R 0,054+ 0.05%% 012e% [RER 0,045+ 0.045% 0,064 0,074
F(2,1,686) a36arer 112815 366744 635244%
b. Men

Environmental identity 023+ 0225+ 0395 0330 0220 0215 0267 0225
Climate change perceptions - 005 - 07s - 004 - 0105
3 0,05+ 0,055+ (eSS 01ge 0,055+ 0,055+ 0,074+ 0075
F(2,1,557) 4514785 149.67%%% 41,6344 64.28%%%

Standardized beta coefficients are reported. Tests of significance were two-tailed. **p < 0.01; *#%p < 0,001





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Climate change anxiety and pro-environmental behaviours: disentangling gender disparities



		1 Introduction



		1.1 Gender differences in climate change anxiety



		1.2 Gender disparities in social psychological characteristics and pro-environmental behaviour



		1.3 Present study









		2 Method



		2.1 Sample and procedure



		2.2 Measures



		2.2.1 Climate change anxiety



		2.2.2 Environmental identity



		2.2.3 Pro-environmental behaviour



		2.2.4 Climate change perceptions



		2.2.5 Socio-demographic variables









		2.3 Analytic strategy









		3 Results



		3.1 Preliminary analysis



		3.2 Gender differences in climate change anxiety, social psychological characteristics, and pro-environmental behaviour









		4 Discussion



		5 Limitations and future research



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher’s note



		References



















OPS/images/fsoc-10-1589501-t002.jpg
Variables

1. Climate change anxiety - 0.09%5% 0.28%%% 0.20%5% 0230+ 012508 170 0.64
2. Conservation behaviour 0.04 - 0.17%5% 0.22%%% 0.39%%% 0.29%5% 418 058
3. Transportation 0.19%5% 0.13%5% - 0.14%%% 0.22%%% (RIS 280 097
4. Food consumption 0.20%5% 0.23%5% 0.16%%% - 0.26%%% 0.18%%% 157 0.49
5. Environmental identity 0.22%%% 034555 0.19%%% 0.25%%% - 0.35%%% 559 092
6. Climate change perceptions 0.08%5% 0.20%%% 0.125%% 0.15%%% 0.26%%% - 559 092
Women M 180 42 294 169 573 630

Women SD 069 056 106 047 087 085

Higher scores on all measures reflect higher levels of the construct. Correlations for men are presented above the diagonal, for women below the diagonal. **#p < 0.001.





OPS/images/fsoc-10-1589501-t004.jpg
imate change

anxiety

Conservation

behaviour
‘Transportation

Food

consumption

#p < 0.001.

Mediation by climate change perceptions

Women Men
95% CI 95% C

Estimate Lower Upper Estimate Lower Upper

0.006 ~0.001 0.012 0010 ~0.001 0.020
00217 0014 0.029 00387+ 0026 0.051
0.013%%* 0.004 0.023 0.022¢++ 0014 0.029
0.012¢%% 0.007 0017 0.019%++ 0012 0.028

Moderated mediation

Estimate

—0.004

0017

—0.009%+%

~0.008++*

95% Cl
Lower Upper
~0.009 0.001
~0.027 ~0.009
-0.017 ~0.002
~0013 ~0.003





OPS/images/fsoc-10-1589501-t001.jpg
Demographic characteristics
Age
18-34
35-54
55-74
Education
Less than high school/secondary education
High school/secondary education diploma

Post-secondary non-higher education

igher education/academic degree
Marital/relationship status
Single
Married/civil partnership
Widower
Divorced/separated
Monthly household income
<€590
€590 - €891
€891 - €1,688
€1,688 - €2083
€2083 - €3,071

€3,071 - €6720

66720

Professional status.
Student
Employed
Retired
Unemployed
Homemaker

Other

Male

19.9%

38.1%

2%

111%

32.9%

69%

49.1%

26.5%

65.7%

09%

69%

4.5%

8.5%

29.9%

16.1%

24.4%

15.5%

38%

73.7%

15.5%

5.8%

03%

09%

29.6%

40.3%

302%

58%
28.7%
4.4%

611%

312%
52.9%
19%

141%

65%
12.5%
34.9%
16.8%
17.4%
107%

13%

32%
73.6%
8.7%
8.6%
4%

19%

24.97%

39.24%

35.79%

83%
30.7%
5.6%

55.4%

28.9%
59%
14%

107%

55%
105%
32.5%
165%
208%
13%

12%

57%
715%
12%
7.2%
22%

14%





OPS/images/fsoc-10-1589501-g010.jpg
Climate Change

Perceptions
& s
Gender Q** 0?1: A
S 2
i 7l %
> 09 *
& %
S
IS
)
Environmental Food
Identity x consumption

C’ (men) = .117%**
C’ (women) = .124%¥%






OPS/images/cover.jpg
’ frontiers | Frontiers in Sociology

Climate change anxiety and
pro-environmental behaviours:
disentangling gender disparities












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
, frontiers Frontiers in Sociology






OPS/images/fsoc-10-1589501-g005.jpg
Mean Scores
= b b b b T &y & & &y o
PR G- N S AN

Consumption of Vegetarian Meals

= Women

Men





OPS/images/fsoc-10-1589501-g006.jpg
Mean Scores

1ol
o
b3

1
o

1
2
43

P
%

o)
=
b3

27

Transportation Behaviour

= Women = Men






OPS/images/fsoc-10-1589501-g003.jpg
Mean Scores

55

By

IS

35

Environmental Identity

mWomen = Men






OPS/images/fsoc-10-1589501-g004.jpg
4.16

4.15

Conservation Behaviours

®mWomen

Men





OPS/images/fsoc-10-1589501-g009.jpg
Climate Change

Perceptions
*
Gender & <
$ 4§ '
N S,
~ v, 5
v %
N *
§&
A
o &
@
X
Environmental ‘ Transportation
Identity
C’ (men) = .21 1***

C’ (women) = .220%%%*






OPS/images/fsoc-10-1589501-g007.jpg
Gender

Environmental
Identity

Climate Change

Perceptions
P *f
& & é
WV gy
A 2
N *
Ry
&
S
@

C’ (men) = .149%**
C’ (women) = .167%%%

X

Climate Change
Anxiety






OPS/images/fsoc-10-1589501-g008.jpg
Climate Change

Perceptions
Gender P %
& .
G,
. £F %,
Yy )
7
& :
&8
&
@ é
S
N
Environmental * Conservation
Identity Behaviour
C’ (men) = 214%**

C’ (women) = 201 ***






OPS/images/fsoc-10-1589501-g001.jpg
®Women » Men

1.75
17
- I I
1
1.55

Climate Change Anxiety  Climate Anxiety Cognitive  Climate Anxiety Functional
Impairment Impairment

EN





OPS/images/fsoc-10-1589501-g002.jpg
Mean Scores

6.4

o
b

o,
9

.

59

58

Climate Change Perceptions

= Women

Men





