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Abstract

As one of the biggest environmental and equality challenges of our time, climate change
is causing some people to experience climate anxiety. To address the need for valid and
reliable measurement of this construct, we adapted the Hogg Eco-Anxiety Scale to mea-
sure climate anxiety in the United Kingdom (#=501) and United States (n=508). In both
samples, we found the Hogg Climate Anxiety Scale (HCAS) was comprised of four di-
mensions: affective symptoms, behavioural symptoms, ruminative thoughts, and anxiety
about one’s personal impact. The four-factor HCAS fit the data well, showed measurement
invariance in these two samples, and all dimensions were internally consistent. Important-
ly, we also provide evidence for convergent validity by demonstrating that HCAS scores
were positively correlated with an alternative measure of eco-anxiety and a more general
indicator of worry in one’s daily life. The dimensions of the HCAS also showed dis-
tinct associations with theoretically related constructs, for example only personal impact
anxiety and rumination were significant predictors of taking collective action on climate
change, and personal impact anxiety was distinctly predictive of climate inequality beliefs.
We recommend the HCAS as a brief (13 item) measurement tool to capture experiences
of climate anxiety.
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1 Introduction

Climate change is already having negative impacts on human health and habitat and these
impacts are expected to increase over time (IPCC 2023). In a recent systematic review on
climate change and mental health, Cianconi et al. (2020) found that climate change-fueled
extreme weather events were linked with general symptoms of distress, clinical mental
health problems (e.g., depression, anxiety), and risk of suicide. Climate change and envi-
ronmental changes have also been linked to strong emotional responses (e.g., Hickman
& Marks et al. 2021; Leiserowitz et al. 2023), and the experience of ‘climate anxiety’ has
emerged as a prominent component of the emotional response to climate change (Coffey et
al. 2021; Pihkala 2020).

1.1 Climate anxiety

Anxiety felt in response to climate change is generally thought to be subsumed within the
broader experience of eco-anxiety (Pihkala 2020). Eco-anxiety captures anxiety that is
related to ecological problems in a broad sense, including ecological degradation, defores-
tation, global pollution, and species extinction (Hogg et al. 2021), sitting at a higher level of
abstraction than climate anxiety. However, due to its accelerating impacts, climate change is
currently a topic of intense global concern (IPCC 2023). The ways that climate change may
lead to anxiety are diverse (Clayton & Karazsia 2020). For example, people who have expe-
rienced climate change-fueled extreme weather events, such as bushfires and floods, might
have climate change top of mind when feeling anxious. People also regularly encounter the
idea of climate change via ominous graphs of carbon dioxide emissions, news reports from
climate disaster zones, and through stories of climate injustice (Verlie 2022).

van Valkengoed et al. (2023) recently called for action on the development of a stan-
dardised definition of climate anxiety that integrates current insights from the available
literature, and which focuses on its emotional, cognitive, behavioural, and physiological
aspects. van Valkengoed et al. (2023; p. 2) proposed the following working definition of cli-
mate anxiety: “persistent anxiety (apprehensiveness) and worry about climate change, that
is difficult to control, and associated with...emotional, cognitive, physiological, and behav-
ioural indicators”. We note that the affective, cognitive, physiological, and behavioural
features of climate anxiety do not make it inherently pathological or disordered. Instead,
climate anxiety (like eco-anxiety) is considered a rational and proportional response to enor-
mous environmental problems. At the same time, the intensity and frequency with which
people experience climate anxiety varies. Some people may experience climate anxiety so
intensely that it affects their functioning and wellbeing (Clayton 2020). Thus, people’s expe-
riences of climate anxiety exist on a continuum ranging from ‘mild’ and non-debilitating to
‘significant and severe’ depending on the frequency and impact of their distress (Hickman
2020; Lutz et al. 2023).

1.2 Operationalisation of climate anxiety
Sound measurement is integral to understanding the implications of a phenomenon that is

both qualitatively and quantitatively complex. Until recently, climate anxiety was typically
measured as the anxiety response to climate change (e.g., ratings of how ‘anxious’ and
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‘afraid’ one feels in relation to climate change; Stanley et al. 2021). Such conceptualisations
of climate anxiety are oversimplified and fail to capture the multifaceted nature of the phe-
nomenon. In 2020, Clayton and Karazsia (2020) made a substantial advance to this literature
by developing a multidimensional tool for climate anxiety, the Climate Anxiety Scale (CAS;
sometimes also referred to as the Climate Change Anxiety Scale). Their scale indexed cli-
mate anxiety by the frequency that participants experienced ‘cognitive-emotional impair-
ments’ and ‘functional impairments’. The former component is characterised by difficulties
concentrating, nightmares, crying, difficulties sleeping, and analysis of one’s thoughts about
climate change, while the latter is characterised by difficulties having fun with family and
friends, completing work and/or study, and reaching individual potential. However, this
measure of climate anxiety has shown inconsistent psychometric performance across stud-
ies and when used in different countries (Hogg et al. 2023).

An alternative measurement model is the Hogg Eco-Anxiety Scale (HEAS; Hogg et al.
2021). The HEAS was designed to delineate symptoms of a broader eco-anxiety experience,
which includes climate anxiety. The HEAS dimensions were developed from an existing
anxiety scale (Spitzer et al. 2006) and from qualitative responses by eco-anxious partici-
pants describing their experiences of eco-anxiety (Hogg et al. 2021). Dimensions relate to
affect (worry, feelings of nervousness), behaviour (trouble sleeping or socialising), rumi-
nation (unable to stop thinking about environmental problems), and concern about one’s
personal contribution to environmental problems. These dimensions of eco-anxiety have
been shown to differentially relate to wellbeing and pro-environmental behaviour (Hogg et
al. 2024). However, despite the relevance of the HEAS to climate anxiety, its broader focus
means that it is not always the right fit for researchers wishing to draw specific conclusions
about climate anxiety.

To support research with a more specific scope, the HEAS was published with a series
of guidelines for adapting the measure to understand other environment-related anxieties,
including anxiety about specific environmental harms (e.g., pollution), and climate anxiety.
To our knowledge, the HEAS has not yet been adapted for these purposes, but given the
inconsistent performance of the CAS across studies (Hogg et al. 2023), we were interested
in testing the performance of an adapted HEAS as an alternative measurement model for
climate anxiety. In this article, we aim to adapt the HEAS (Hogg et al. 2021) to test how
it performs as a measure of climate anxiety. We refer to the adapted scale hereafter as the
Hogg Climate Anxiety Scale (HCAS). We adapt the instructions of the HEAS and the phras-
ing of the items to understand experiences of climate anxiety along affective, behavioural,
ruminative, and personal impact dimensions. We speculate that for many people, their eco-
anxiety may be centred on climate anxiety. As a result, we expect that the same four dimen-
sions of eco-anxiety identified in the HEAS will reproduce as dimensions of the HCAS. An
advantage of establishing the measurement of climate anxiety through the HCAS is that
doing so provides an alternative measurement model to existing scales, and it does so with
a comprehensive set of subscales to help researchers understand the various aspects we cur-
rently expect to make up the experiences of climate anxiety, consistent with van Valkengoed
et al.’s (2023) working definition.

To investigate the convergent validity of the HCAS, we interrogate its associations with
theoretically related measures, including other emotional responses people experience in
relation to climate change (eco-anxiety, eco-anger, eco-depression, eco-hope) and general
worry. We expect climate anxiety (as measured by the HCAS) to be positively correlated
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with an alternative measure of eco-anxiety, as well as eco-anger and eco-depression. We
tentatively predict heightened eco-hope scores among those with greater emotional engage-
ment with climate change (i.e., positive correlations with HCAS scores; Ojala 2012, 2013).
We expect positive associations with the tendency to experience worry, though moderate in
strength to indicate separate but related constructs (i.e., associations below .80; Field 2018).
We expect that the dimensions of climate anxiety will differentially relate to general worry,
such that the symptomatic aspects (affective and behavioural symptoms) will more strongly
predict worry, compared to rumination and personal impact anxiety (Hogg et al. 2024).

1.3 Correlates of climate anxiety

We also examine whether some groups of people, who are particularly vulnerable to the
effects of climate change, also experience climate anxiety to a greater degree, and whether
and how individual characteristics are related to features of climate anxiety, including cli-
mate inequality beliefs, efficacy beliefs, and climate activism.

Two groups who are vulnerable to the impacts of climate change are young people and
those who are financially disadvantaged. Because climate change will continue to worsen
over time, younger and future generations will bear the brunt of climate change impacts
(IPCC 2023). Hickman and Marks et al. (2021) showed that most 16-25-year-olds who
responded to their global survey from the United Kingdom (UK) and United States (US)
felt anxious about climate change (UK: 60%; US: 58%). The majority also shared the view
that governments were failing young people and future generations in relation to climate
change. This aligns with the generational injustice inherent in climate change: young people
have contributed minimally to climate change to date and future generations are yet to have
any impact, and yet they will be most affected. Thus, we expected younger adults would
report greater climate anxiety in our study (Clayton & Karaszia 2020). Past research has
found little direct association between income and climate attitudes, although greater finan-
cial resources are associated with greater environmental efficacy (Marquart-Pyatt 2012).
Financial hardship has been examined less. While a range of regional factors may affect
the priorities of the financially disadvantaged, they are more vulnerable to climate impacts
(Benevolenza & DeRigne 2019) and to experiencing depression and anxiety in general (But-
terworth et al. 2012; Frankham et al. 2020). Therefore, and consistent with Weckroth and
Ala-Mantila (2022), we expected that those experiencing greater financial hardship would
experience greater climate anxiety (see Gibson et al. 2020).

A pervasive theme throughout human history has seen disadvantaged groups dispropor-
tionately exposed to environmental hazards, while advantaged groups are spared the risks
and enjoy more of the benefits of environmental resources. Climate change is the latest form
of environmental inequality: those contributing the least to causing the problem are typi-
cally most at risk, both within countries (Chancel 2022) and across countries (IPCC 2023;
van Houtan et al. 2021). The UK and US are both high emitting nations that also have sub-
stantive internal disadvantage (Chancel 2022). For example, in the US, high income earners
(top 10% income bracket) each contribute close to seven times the emissions per year of the
lower half of income earners (Chancel 2022). Qualitative research indicates that people’s
anxieties about the planet are tied to their perceptions of climate injustice issues. Uchendu
(2022) found, when speaking with climate activists in the UK, that their anxieties about
environmental problems were related to their understanding of climate injustice issues and
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inequalities between countries, whereby developed nations (the very nations these activists
come from) have emitted large volumes of greenhouse gases to achieve their current level
of industrialisation. Qualitative research also shows that adults are worried about the impact
climate change will have, not only on their current or future children, but on future genera-
tions more broadly, which is reflective of the inequalities between generations (e.g., Howard
2022). We speculated that climate inequality beliefs would therefore correlate with greater
climate anxiety (Verlie 2022).

Those experiencing climate anxiety are more likely to believe that climate issues can
be resolved through individual and collective action (Ojala et al. 2021; Sangervo et al.
2022), and are more likely to engage in individual and collective action (Heeren et al. 2022).
Although there is limited research on the unique relationships between the dimensions of
climate anxiety and efficacy beliefs, recent research by Hogg et al. (2024) found that the
dimensions of eco-anxiety differentially related to pro-environmental behaviour outcomes,
whereby rumination and personal impact anxiety uniquely predicted individual pro-envi-
ronmental behaviour. We, therefore, speculated that efficacy beliefs (because these beliefs
relate to behavioural change) and collective action would generally correlate positively
with the dimensions of climate anxiety. When the climate anxiety dimensions are included
together as predictors in a regression analysis, we expected rumination and personal impact
anxiety would be uniquely stronger predictors of efficacy beliefs and collective action than
affective and behavioural symptoms.

2 Method
2.1 Participants and procedure

We aimed to recruit 550 participants from each country and placed this number of spots
on Prolific for a 10-minute survey with compensation of 1.25GBP. Data were collected
between 18 and 19 October 2022. A total of 547 participants from the UK and 554 from the
US completed the surveys. Participants were excluded if they failed either of two instruc-
tional attention checks (=16 in UK, n=26 in US), or were identified as either a univariate
outlier (indicated by a standardised score on the climate anxiety dimensions that were more
than 3.3 standard deviations away from the mean) or multivariate outliers (indicated by sig-
nificant Mahalanobis distance, p <.001, on the variables of interest; total number of outliers
were n=30 in UK, n=20 in US)!. After these exclusions were applied, our final samples
were comprised of 501 participants in the UK (aged 18-77 years, M=41.89, SD=12.08;
50.1% women, 48.9% men, 1% preferred another term or preferred not to say) and 508 in
the US (aged 18-82 years, M=36.25, SD=12.90; 49.8% women, 48.0% men, 2.2% pre-
ferred another term or not to answer).

! In the main text, we present results based on data where participants who failed attention checks or were
identified as outliers were excluded. Results including outliers, but excluding participants who failed atten-
tion checks, are presented in the Supplementary Materials. While there were no substantial differences
between these sets of results or in the interpretation of findings, some effect sizes appeared stronger when the
outliers were included in the analysis.

@ Springer



86 Page6of 17 Climatic Change (2024) 177:86

2.2 Measures

The Supplementary Materials include the exact wording of all items belonging to the mea-
sures described below, and the results supporting the factor structure of the measures.

Climate anxiety We modified the scale instructions and relevant items of the HEAS (Hogg
et al. 2021) to refer to climate anxiety. Specifically, the instructions read:

Over the last 2 weeks, how often have you been bothered by the following problems,
when thinking about climate change?

Participants rated their experiences of affective symptoms (four items, e.g., “Worrying
too much”), behavioural symptoms (three items, e.g., “Difficulty working and/or studying),
ruminative thoughts (three items, e.g., “Unable to stop thinking about climate change”),
and personal impact anxiety (three items, e.g., “Feeling anxious about the impact of your
personal behaviours on climate change) using the response scale: 0 (not at all), 1 (several
of the days), 2 (over half the days), 3 (nearly every day). See Appendix A for all items in
the Hogg Climate Anxiety Scale, which is free to use without permission from the authors.

Eco-emotions We asked participants to mark on a sliding scale how much they experienced
a series of eco-emotions from 0 (not at all this way) to 100 (a great deal). We expanded
on Stanley et al.’s (2021) materials to measure each eco-emotion with four items: eco-
anxiety (scared, worried, afraid, anxious: UK a=.95, ®=.95; US 0=.96, ©=.96), eco-anger
(frustrated, mad, irritated, angry: UK a=.92, ©=.92; US 0=.96, ®=.96), eco-depression
(depressed, miserable, sad, upset: UK a=.91, ®=.91; US a=.92, ®=.93), and expanded
Hornsey and Fielding’s (2016) measure of eco-hope (hopeful, optimistic, encouraged,
determined: UK a=.89, ®=.89; US a=.88, ©=.88).

Climate inequality beliefs Participants responded to three items (“Climate change will make
global inequality worse”, “There is inequality in who causes climate change and who will
be most affected by its consequences”, and “There is inequality in who benefits from high-
emission activities and who is burdened by environmental decline”; UK a=.89, ®=.89; US
a=.91, ®=.91) using Likert scales from 1 (strongly disagree) to 7 (strongly agree).

Efficacy We included two items each to capture self-, collective- and participative efficacy
(van Zomeren et al. 2010, 2013). Principal components analysis detailed in the Supple-
mentary Materials (Table S1) showed that the items were clearly undifferentiated in each
sample, so we combined them to create a six-item index of perceived efficacy to address
climate change (UK a=.93, ®=.93; US 0=.93, ©®=.93).

Collective action Participants rated from 0 (rever) to 100 (at every opportunity) how often
in the past year they had taken eight collective actions (e.g., “Considered changing who you
would vote for because of climate change matters”, UK a=.81, ®=.83; US a=.84, ©®=.87)
from Stanley et al. (2021).
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Financial hardship To assess objective financial deprivation, we included items developed
by the Australian Bureau of Statistics (2000; Bray 2001). Participants answered yes (1) or
no (0) to whether they experienced any of seven financial hardships since January, including
“went without meals” and “was unable to heat home”. A computed total score indicated that
about half the sample experienced no financial hardship and therefore we created a binary
measure where 0=no stress and 1 =experienced some financial hardship.

Worry Participants responded to Topper et al.’s (2014) Penn State Worry Questionnaire
(five items: e.g., “Many situations make me worry”, UK a=.95, ®=.95; US 0=.96, ®=.96)
using the response scale: 1 (not at all typical of me) to 5 (very typical of me).

2.3 Data analysis strategy

We conducted Confirmatory Factor Analysis using Lavaan in R (Rosseel 2012) to evalu-
ate the internal structure of the HCAS, testing one- and four-dimensional models. We used
Maximum Likelihood estimation with robust standard errors (MLR estimator) to account
for deviations in normality (UK: Mardia skewness=6945.72, kurtosis=119.16, p<.001;
US: Mardia skewness=6154.82, kurtosis=126.29, p<.001). We follow Hu and Bentler’s
(1999) recommendations to evaluate the model fit: CFI and TLI values equal to or greater
than .90 and .95 indicate satisfactory fit or good fit respectively, and RMSEA and SRMR
values less than or equal to .08 and .06 indicate satisfactory or good fit respectively.

We conducted Multigroup Confirmatory Factor Analysis (using MLR estimation) in R
to evaluate the measurement invariance (i.e., equivalence) of the HCAS across UK and US
samples, and across gender in each sample. A series of nested models were tested and com-
pared: a configural invariance model (i.e., factor structures are constrained across groups),
metric invariance model (i.e., factor loadings are constrained to be equal across groups) and
scalar invariance model (i.e., factor loadings and item means are constrained to be equal;
Putnick & Bornstein 2016; Milfont & Fischer 2010). We evaluated overall model fit using
Hu and Bentler’s (1999) conventions, and the change in fit indices between the models
using Chen’s (2007) conventions, which is consistent with other research (Chen 2007; Mil-
font & Fischer 2010; Putnick & Bornstein 2016). Chen’s (2007) guidelines for equal sample
sizes are: ACFI<.010, ARMSEA<.015, ASRMR: metric<.030, scalar<.010.

Associations between the HCAS dimensions and relevant variables were tested via Pear-
son correlations. The unique associations between the climate anxiety dimensions and rel-
evant variables were tested via a series of multiple linear regressions. We assessed whether
there were issues with multicollinearity during regression analysis by examining the zero-
order correlations between the dimensions of climate anxiety, tolerance and VIF statistics.
Zero-order correlations between the dimensions (UK r5=.27 to .59; US r’5=.32 to .69)
were below commonly accepted levels for multicollinearity (» 5>.80 may indicate issues),
and all tolerance and VIF statistics were greater than 0.10 or less than 10 respectively, indi-
cating no issues with multicollinearity in either sample (Field 2018).
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3 Results

Data are available on the Open Science Framework: https://osf.io/pqwmb/?view_only=ela
c799cce4448839¢57654bd3663ad3

3.1 Psychometric analysis of the Hogg Climate Anxiety Scale

Results showed excellent model fit of the 4-factor HCAS (Table 1). Comparatively, model
fit indicators were poor for the unidimensional model (UK: Ay%(6)=427.56, p<.001; US:
Ay*(6)=579.13, p<.001). We also tested a hierarchical model with the four climate anxiety
dimensions set to predict a higher-order latent climate anxiety factor in both the UK and US
(see S2 in the Supplementary Materials for specific results), however, these results did not
support aggregating the four facets of climate anxiety into a single index. Factor loadings
for the four dimensional model were strong across both samples (Table 2) and all dimen-
sions of the HCAS were internally consistent: affective symptoms: UK a=.84, ®=.85, US
a=.90, ®=.90; rumination: UK a=.79, ®=.80, US 0=.89, ®=.89; behavioural symptoms:
UK a=.70, ®=.71, US a=.84, ®=.84; personal impact anxiety: UK a=.87, ®=.87, US
a=.90, ®=.90. These analyses support the multidimensionality and internal consistency of
the HCAS.?

Multigroup Confirmatory Factor Analysis (using MLR estimation) reported in Table 3
showed that the HCAS achieved configural, metric, and scalar invariance across countries.
As such, the factor structure, factor loadings, and item means for the HCAS were consistent
between UK and US samples. See Supplementary Materials (Table S4) for invariance test-
ing across binary genders in each country, where results show the factor structure, factor
loadings, and item means for the HCAS were consistent across men and women in both
countries.

Correlations of interest are reported in Table 4 (see Table S5 and S6 for full correlation
matrices and descriptive information about each sample). These show convergent validity,
with a positive association between HCAS scores and eco-anxiety (as measured by our
alternative measure), eco-anger, eco-depression, and general worry. Weak positive associa-
tions indicated that people who more strongly agreed that climate change was an inequality
issue tended to experience slightly greater climate anxiety, and that climate anxiety was also
experienced alongside greater belief that we will address climate change, higher engage-
ment in collective action, and (barring behavioural symptoms), greater hope.

Table 1 Model fit for 4-factor and 1-factor Hogg Climate Anxiety Scale

¥2 (df) CFI TLI RMSEA 90% CI RMSEA SRMR
UK sample
4-factor 91.71 (59) .98 .97 .05 [.03,.06] .05
1-factor 519.27 (65) 71 .65 17 [.15,.18] 11
US sample
4-factor 149.91 (59) .96 .95 .08 [.06,.09] .05
1-factor 729.04 (65) 71 .66 21 [.19, .22] 11

Note. Robust versions of xz, CFI, TLI, and RMSEA values are presented

2 Supporting the validity of all measures included in our manuscript, a full measurement model also provided
good fit to the data in each country (see Table S3 for further detail).
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Table 2 Fully standardised factor loadings from Confirmatory Factor Analysis of the Hogg Climate Anxiety
Scale

Affective Rumination Behavioural ~ Personal impact
symptoms symptoms anxiety
UK  US UK US UK  US UK US
Feeling nervous, anxious or on edge  .747 828
Not being able to stop or control 783 854
worrying
Worrying too much 852 872
Feeling afraid 673 785
Unable to stop thinking about future 174 882
climate change
Unable to stop thinking about past 652 .837
events related to climate change
Unable to stop thinking about climate 828  .839
change
Difficulty sleeping 605 761
Difficulty enjoying social situations 760 793
with family and friends
Difficulty working and/or studying 683  .869
Feeling anxious about the impact of .840 904

your personal behaviours on climate
change

Feeling anxious about your personal .867 908
responsibility to help address climate

change

Feeling anxious that your personal .804 .790
behaviours will do little to help fix

climate change

M (SD) 025 037 021 029 017 027 034 043
0.41) (0.53) (0.37) (0.49) (0.35) (0.53) (0.49)  (0.59)

Table 3 Demonstrating invariance across countries

Country: UK=501, US=508

2 (df) CFI ACFI RMSEA  ARMSEA  SRMR  ASRMR
Configural ~ 242.96 (118) 970  -- 062 - 044 -
Metric 260.94 (127) 968  —.002  .063 001 051 007
Scalar 277.18(136) 967  —.001 .06l —.002 051 .000

We also identified some associations with demographic variables: in both samples,
younger participants endorsed more affective symptoms and rumination, and age was nega-
tively associated with behavioural symptoms in the UK and personal impact anxiety in
the US. Gender was not significantly related to climate anxiety in the UK, but US women
experienced higher HCAS scores than men (affective symptoms: men M=0.24, SD=0.40,
women M=0.47, SD=0.58; rumination: men M=0.24, SD=0.44, women M=0.33,
SD=0.52; behavioural symptoms: men M=0.19, SD=0.47, women M=0.33, SD=0.57;
personal impact anxiety: men M=0.31, SD=0.52, women M=0.52, SD=0.62). Experienc-
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Table 4 Correlations with climate anxiety dimensions

Affective symp- Rumination Behavioural Personal impact

toms symptoms anxiety

UK us UK Us UK Us UK Us
Eco-anxiety A0HHE 53k A0HEE 4o SHEE S DSRRR gorEx SRk
Eco-anger 35HEER 43xxx AREE S 3%k 1 Tl Sl kI ¥ &
Eco-depression ALFEE S S5xxx IRV A 7 o JOFEE 33k goxxx S]EEE
Eco-hope DR b 26%HE ]o*H* .05 .02 gEEE Rk
Climate inequality A5%E D4k JdeHEE DRk .09%* 2%k D7EEE Z Rk
beliefs
Efficacy B T Q23kdk D3k .09%* .06 2 Sl ki
Collective action R IR ool 38HEE 4ok 7HEE S D3RR BqwwE ARk
Age —.10%  —22%*%*%  _ 09*%  — 16*** —10* —.09 -.02 —.20%**
Gender .05 22%%% -.03 .09%* .01 A3 — 02 Biaa
Financial hardship A1* 23HH* 3%* 22%H* AS5FE 0% 05 25%*

Note. Gender: 1=man and 2=woman. Financial hardship: 0=no financial hardship and 1=financial
hardship. *p<.05, **p<.01, ***p<.001

Table 5 Distinct associations between climate anxiety dimensions and related constructs from multiple lin-
ear regression analyses

Affective Rumination Behavioural Personal impact

symptoms symptoms anxiety

UK US UK US UK US UK US
Eco-anxiety 22%Fk A1 RRE 6% 05 —.11* —.10% 209%** 25k
Eco-anger 2% 24xxx 0 DpFkE 06 -.05 .00 26%** 25%x*
Eco-depression Q2%Fk 0 ZREEE 1% -.00 -.05 .00 30%** 28H**
Eco-hope .02 —-.02 23%%% 10 —-.05 -.05 .07 14*
Climate inequality beliefs —.02 .07 .04 .03 .02 —.01  26%*%* 25%xE
Efficacy —-.00 .03 Jd6%*% .03 .01 -.06 .13* 30%**
Collective action 11 —-.04 24%FF - DOFFE (02 .07 A7E* 3 EEE
Worry 18** ASEEE 02 —.13* .05 —.06 23%** 20%**

Note. *p<.05, ¥**p<.01, ***p<.001

ing financial hardship was also associated with slightly higher HCAS scores in all cases
except UK participants’ personal impact anxiety.

Table 5 shows these associations from a series of multiple linear regression analyses
where the four HCAS dimensions were entered as predictors of the other variables, reveal-
ing some distinct patterns of associations. Unique associations with negative climate emo-
tions suggested that both affective symptoms and personal impact anxiety (and rumination
in the UK only) predicted more intense climate-related anxiety, anger, and depression.
Behavioural symptoms did not have distinct associations with anger and depression, and
predicted lower intensity of reporting anxiety relating to climate change (using our alterna-
tive measure) while controlling for the other HCAS dimensions. Climate inequality beliefs
was distinctly predicted by personal impact anxiety, and collective action by rumination and
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personal impact anxiety. Worry was more strongly predicted by affective symptoms and
personal impact anxiety.

4 Discussion

We show that the Hogg Climate Anxiety Scale is a valid and internally consistent multidi-
mensional measure of climate anxiety in these UK and US samples. While climate anxiety
sits within the broader experience of eco-anxiety (Hogg et al. 2021; Lutz et al. 2023; Pass-
more et al. 2022; Pihkala 2020), our findings show that climate- and eco-anxiety share com-
mon features as identified in the HCAS and HEAS: affective and behavioural symptoms,
rumination, and anxiety about one’s personal impact on the planet. As such, the primary
distinction between these scale versions is the environmental condition(s) each scale targets.
The HCAS serves as an alternative measurement model to Clayton and Karazsia’s (2020)
CAS and the brief nature of the HCAS (13 items) makes it a useful tool that can easily be
administered in survey research. Based on our findings, we recommend that those who use
the HCAS treat the four climate anxiety dimensions as distinct facets and avoid aggregating
participant responses on these dimensions into a single score for climate anxiety (unless
their data supports an alternative factor structure).

Consistent with previous research on associations with general mental health (e.g., Clay-
ton & Karazsia 2020; Hogg et al. 2021), we found that climate anxiety was related to, though
distinct from, feelings of worry. Some people who experience climate- and eco-anxiety do
not simultaneously experience symptoms of poor mental health (Hogg et al. 2021), and may
continue to seek information about environmental problems (Gunasiri et al. 2022; Hogg et
al. 2023) and engage in environmental solutions (Heeren et al. 2022; Ogunbode et al. 2022).

We found that most dimensions of climate anxiety were felt more strongly among
younger adults, those experiencing greater financial hardship, and in the US, among women.
These demographic groups are more vulnerable to lower psychological wellbeing in general
(WHO 2014), potentially explaining their heightened climate anxiety. However, a recent
meta-analysis found that gender did not moderate the relationship between climate anxiety
(as measured by the CAS) and wellbeing, which suggests that climate anxiety is not a greater
threat to general wellbeing for women as compared to men (Gago et al. 2023). Alternatively,
these associations may reflect greater climate anxiety among those more vulnerable to cli-
mate change itself. The inequity of climate change means that more vulnerable members of
society, including women and people facing economic disadvantage, are more vulnerable to
its effects, as well as younger generations who will experience more substantial increases in
warming throughout their lifetimes (IPCC 2023). This explanation warrants further inves-
tigation, especially since our results add to the inconsistent gender-climate anxiety findings
in the extant literature (Clayton & Karazsia 2020; Larionow et al. 2022; Wullenkord et al.
2021), which may indicate that gendered aspects of climate anxiety are context dependent.
Further research is required to better understand the gendered aspects of climate anxiety.

In pursuing further research, we suggest moving beyond a focus on emotional responses
to climate change as an individual-level phenomenon to acknowledge that climate anxi-
ety is situated within a system-level problem. Consistent with this approach, we identified
that those who held stronger beliefs that there is inequality inherent in the issue of climate
change were more anxious about their personal contribution to climate change. A greater
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appreciation of the disparity in vulnerability to, versus responsibility for, causing climate
change could underlie some experiences of climate anxiety, alongside responses like moral
outrage (Antadze 2020).

Regression analysis showed that specific dimensions of climate anxiety were associ-
ated with climate action: personal impact anxiety and rumination. This aligns with previous
research showing that these dimensions of eco-anxiety predict greater engagement with pro-
environmental behaviour (Hogg et al. 2024). Although it must be verified with longitudinal
evidence, these distinct associations could suggest that the motivational drive is coming
from the thoughts enmeshed in the experience of climate anxiety, rather than the affective
experience. It may be that dwelling on the nature of climate change and one’s own role in
it creates a readiness to act in response to the risk. Alternatively, those who take climate
action may be more likely to think about it. Further research is needed to identify the causal
relationships, which are probably recursive.

It is also striking that the associations climate anxiety has with collective action and worry
were similar (Table 4). Thus, while climate anxiety has implications for mental health, we
show there are also positive implications for planetary health. Consistent with past research,
eco-anger was the strongest correlate of climate action in the current study (Table S5 and
S6; Stanley et al. 2021). But the relationships we identified between dimensions of climate
anxiety and pro-environmental behaviour suggest that climate-anxiety should not simply
be treated as a net-negative individual experience. Additionally, when examining causal
pathways in future research, it would be worth clarifying the role of efficacy, which has
been shown to be an important predictor of collective action (van Zomeren et al. 2010) and
was here associated with both collective action, anger, and all dimensions of climate anxiety
except behavioural symptoms.

We propose that climate anxiety should be conceptualised as both a challenge to personal
wellbeing and an opportunity for climate action (Lutz et al. 2023), which is consistent with
the positive associations between climate anxiety and indicators of mental wellbeing and
pro-environmental behaviour (Heeren et al. 2022; Wullenkord et al. 2021). However, this
is speculation and not based on our data, since both our samples on average reported low
levels of climate anxiety, which is consistent with other research (Clayton & Karazsia 2020;
Whitmarsh et al. 2022; Wullenkord et al. 2021). These low scores indicate a floor effect,
with fewer data points at the top end of the climate anxiety scales, and thus we cannot know
how very high levels of climate anxiety would relate to the variables examined here. As the
climate crisis worsens, it is likely that climate anxiety will increase and/or intensify, and
thus, future research should aim to recruit samples with higher levels of climate anxiety
to provide further insight into the nature of the relationships between climate anxiety and
mental wellbeing and pro-environmental behaviour beyond these typical low levels.

We provide evidence of cross-cultural equivalence between respondents in the US
and UK, suggesting that climate anxiety means the same thing for both US and UK
samples, and for men and women within these nations. Our findings, however, are
limited to two English-speaking industrialised nations with high historical emissions,
and therefore, our results cannot speak to whether climate anxiety dimensions differ in
other samples. Climate anxiety may be contingent on culture and/or context, and may
manifest differently across countries and/or populations. This may be especially true in
nations where the impacts of climate change are more pervasive and closely linked to
people’s livelihoods and financial security, and their connection to culture and ancestry,
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and where prominence is placed on holistic and relational wellness (Gibson et al. 2019).
Research by Gibson and colleagues (2020) found that for people from the Pacific Island,
Tuvalu, their anxiety about climate change was also related to deep worries about being
forced to leave Tuvalu due to the impacts of climate change, such as rising sea levels and
natural disasters (see also research from other regions of Polynesia; Asugeni et al. 2015;
Orr & Krishnan 2022). Climate anxiety may for some include specific worried cogni-
tions about being displaced from climate change, and/or losing connection to culture and
ancestry. Further research is needed to better understand the nature of climate anxiety
across cultures and time.

5 Conclusions

We present the Hogg Climate Anxiety Scale as a valid, reliable, and economical (13 item)
measure of climate anxiety with four dimensions: affective and behavioural symptoms,
rumination, and personal impact anxiety. Importantly, we demonstrate how to adapt the
Hogg Eco-Anxiety Scale to measure anxiety relating to specific environmental conditions,
such as pollution and ecological degradation (see the Supplementary Materials for Hogg et
al. 2021 for instructions on how to adapt original scale), which future research can follow.
Further evidence about the HCAS could come from formal comparisons with alternative
models of climate anxiety (such as the CAS, Clayton & Karaszia 2020), and from valida-
tions with diverse samples, including youth and child samples (Coffey et al. 2021). Since
younger people are at greater risk of experiencing higher levels of climate anxiety, edu-
cational institutions could play an important role in helping young people understand the
climate problem and manage both their emotional and behavioural responses to it. Further,
when deciding how best to support and engage young people, the HCAS is one of the tools
that could help educational institutions understand their ongoing experiences of climate
change.

Appendix A

Hogg Climate Anxiety Scale

Instructions: Over the last 2 weeks, how often have you been bothered by the following
problems, when thinking about climate change?

Affective symptoms:

1. Feeling nervous, anxious or on edge.

2. Not being able to stop or control worrying.
3.  Worrying too much.

4. Feeling afraid.
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Rumination:

5. Unable to stop thinking about future climate change.
6. Unable to stop thinking about past events related to climate change.
7. Unable to stop thinking about climate change.

Behavioural symptoms:

8. Difficulty sleeping.
9. Difficulty enjoying social situations with family and friends.
10. Difficulty working and/or studying.

Personal impact anxiety:

11. Feeling anxious about the impact of your personal behaviours on climate change.
12. Feeling anxious about your personal responsibility to help address climate change.
13. Feeling anxious that your personal behaviours will do little to help fix climate change.

Response options: 0 (not at all), 1 (several of the days), 2 (over half the days), 3 (nearly
every day).
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