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ABSTRACT

Awareness of the climate crisis has been linked to a range of distressing emotions
and multiple measurement tools have been created to assess climate change-
related distress. A systematic review of psychometric properties of climate-related
distress measures was conducted following the Consensus-based Standards for the
Selection of Health Measurement Instruments (COSMIN) guidelines. Forty-four
studies assessing seven measures were evaluated based on their results and the
methodological quality of the studies testing each psychometric property. The
measures varied with regard to the climate-related distress construct they assessed.
Content validity was poor for most measures due to the methods of their devel-
opment and strict COSMIN criteria; an exception was the Eco-Anxiety
Questionnaire, which had promising results but was only assessed in one study.
Most of the studies (n = 29) evaluated the Climate Change Anxiety Scale, which had
inconsistent results for structural validity, but was the only measure to have some
evidence of cross-cultural validity. Selection of a measure should be informed by
the construct of interest to the researcher or clinician, or other features of the
measure. Further research is required in different subgroups, across cultures,
evaluating more psychometric properties in higher quality studies. All measures
would benefit from improvements in content validity.
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1. Introduction

There is scientific consensus that we are in the midst of climate and ecological
emergencies that threaten the collapse of our societies and the extinction of
our species (McGrath, 2021). Human-induced changes in the Earth’s atmo-
sphere and damage to the more-than-human world are taking effect on
human life, with effects predicted to escalate rapidly if significant action is
not taken (Intergovernmental Panel on Climate Change [IPCC], 2023).

An awareness of the threats that the climate crisis poses to human well-
being and survival has been linked with a range of distressing emotions
(Pihkala, 2022). Reviews have explored how particular extreme climate events
(e.g., a flood) can lead to post-traumatic responses (Clayton, 2021; Dastidar,
2023), but also that psychological distress may arise in the absence of
a personally experienced climate event (Harper et al, 2022; Ojala et al,,
2021). The terminology for climate-related distress in the research literature
includes “eco-anxiety” (e.g. Usher et al., 2019), “eco-angst” (Goleman, 2009),
“ecological grief” (Cunsolo & Ellis, 2018), “environmental distress”
(Higginbotham et al., 2006) and “solastalgia” (Albrecht, 2005; Coffey et al.,
2021; Pihkala, 2022). “Eco-anxiety”, for example, has been described as
a “chronic fear of environmental doom” (Clayton et al., 2017) characterized
by hopelessness for the future and poorer quality of life. Each of these terms
differs slightly in their definitions but there are overlaps between the con-
ceptual constructs and all refer to negative emotional states related to the
climate crisis. For ease, the term “climate-related distress” will be used
throughout this review.

Distress about the reality of the climate crisis is considered an adaptive and
healthy response to an abnormal situation (e.g. Clayton, 2020; Cunsolo et al.,
2020; Luce, 2021; O'Brien & Elders, 2021). It has been acknowledged that
climate-related distress should not be pathologised as a mental health con-
dition, but instead recognised as a rational reaction to a real-life stressor or
a “pre-trauma” (Kaplan, 2020). Some climate-related distress may provide
a useful catalyst for pro-environmental engagement (Clayton & Ogunbode,
2023), but high levels of distress may overwhelm and disable people from
taking such action (Landry et al., 2018). High levels of distress can also be
debilitating for daily functioning (Stanley et al., 2021).

Climate-related distress has been explored within trauma, stress or grief
frameworks (Dailianis, 2021), as well as being regarded as an understandable
response to a collective cultural trauma impacting upon our societies
(Morgan et al., 2022; Woodbury, 2019). Experiences of climate-related distress
can include worry about threats to livelihood for self and others, and anger
regarding the lack of governmental response to climate change. It can involve
anxiety-like responses and feelings of helplessness and disempowerment
(Soutar & Wand, 2022).
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It has been suggested that certain groups are more likely to be affected
by climate-related distress depending on age, profession, and geographi-
cal factors. Sanson and Bellemo (2021) suggested that younger people
anticipate harsher consequences of human-induced climate change,
despite contributing the least to it. Hickman et al. (2021) found that 45%
of a sample of 10,000 young people across 10 countries reported negative
impacts on daily functioning due to worries about climate change. The
percentage was considerably lower in the UK (28%) compared to Nigeria
(66%) and the Philippines (74%), countries that are more vulnerable to the
impacts of climate change (Eckstein et al.,, 2019). Research has suggested
that those who work more closely with the natural world and therefore are
confronted with the reality of climate change in their work, such as climate
scientists or farmers, might be particularly likely to experience distress
(Hoggett & Randall, 2018; Howard et al., 2020; Pihkala, 2020). It has been
predicted that, over time, the experiences of distress related to the climate
crisis will increase in the population overall, and clinicians and researchers
have been urged to address this in their work (Cunsolo et al., 2020;
Doherty & Clayton, 2011).

Access to a validated, reliable measure of climate-related distress is
important if researchers are to explore the magnitude of distress in the
population and provide evidence to policy makers to support pro-
environmental action (Dailianis, 2021; Hamilton, 2019). A measure could
also help to explore potential correlates of climate-related distress to
understand its impacts and who is more or less affected by it (Clayton &
Karazsia, 2020). Clinicians could benefit from using such a measure to
understand and formulate clients’ distress meaningfully (Hickman et al.,
2021) and methods of supporting those in distress could be evaluated for
an evidence base (Dailianis, 2021).

Recently, multiple instruments have been developed to assess climate-
related distress as research in this field gains momentum. In this relatively
new, rapidly developing area, there is a lack of consensus or clarity on
which instrument is best suited for measuring climate distress. It is crucial
to understand each measure and their quality, validity and reliability in
assessing climate-related distress, before we can select the most appro-
priate tool. Systematic reviews of psychometric properties are considered
the best way to select the most reliable and valid instrument (Scholtes
et al, 2011). They involve evaluating the psychometric properties of an
instrument and the quality of studies that assess those properties, then
synthesising the findings from all studies. Standardised methods for this
include the Consensus-based Standards for the Selection of Health
Measurement Instruments (COSMIN) guidelines (Prinsen et al., 2018). To
our knowledge, there is no published review of the psychometric proper-
ties of measures of climate-related distress.
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1.1. Aim

The aim of this review was to evaluate the psychometric properties of
measures of climate-related distress. The objectives were to :

1) understand the constructs that each instrument is based on, to further
understand ways of conceptualizing climate-related distress,

2) consider which instrument may be psychometrically most reliable or
valid for use clinically or in research for climate-related distress, and

3) identify areas where further psychometric assessment studies need to
be carried out.

2. Methods
2.1. Systematic literature search

The review followed the steps of the COSMIN guidelines (Prinsen et al., 2018):
systematic literature search, evaluation of methodological quality of studies,
evaluation of psychometric properties of instruments, and selection of the
most suitable instrument(s).

2.2. Literature search

Systematic searches of APA Psycinfo, Medline, CINAHL and GreenFile were
conducted three times (February 20 October 202222 and June 2023) using
the following terms:

“Climate anxiety” OR eco-anxiety OR ecostress OR eco-stress OR eco-distress OR
“ecological grief” OR eco-anger OR eco-angst OR “climate trauma” OR “environ-
mental distress” OR solastalgia

The search strategy was intentionally broad to allow the inclusion of as many
relevant articles as possible. Keywords related to psychometrics such as
“reliability” or “validity” were not used to avoid excessively restricting the
search output. No limits were applied. Articles were eligible for inclusion if
they were empirical studies that:

(@) Assessed a measurement tool of climate-related distress;

(b) Reported results for at least one of the psychometric properties within
the COSMIN taxonomy;

(c) Were available in English.

Citation searching was conducted on articles that reported on the develop-
ment of a new instrument, and reference lists of other reviews in the field
were also searched.
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Identification of studies via databases and registers Identification of studies via other methods

s Records identified from
= databases (N= 573) Records removed before
3 APA Psycinfo (n = 123) screening Records identified from citation
= Medline (n = 302) Duplicate records removed searching (n = 8)
H CINAHL (n = 80) (n=231)
2 GreenfFile (n = 68)
— L
Records screened: titles and Records excluded
abstracts (n = 342) (n=289)
- !
£
B Reports assessed for eligibility Reports assessed for eligibility Reports excluded:
13 (n=153) Reports excluded: - —>|  Unclear how they measured
(n=8)
8 Did not use a measure of climate distress (n = 1)
l climate distress specifically (n 'y Did not use a measure of
=9) climate distress specifically (n
Unclear how they measured =1
Reports meeting inclusion criteria Pty (V" iy Reg%ns meeting inclusion criteria )
(n=34) Did not conduct psychometric =6
- assessment (n = 3)
Assessed solastalgia following
a specific event (n =5)

Records excluded following data

extraction or quality appraisal
Reports included (n = 36) Only used an adapted
Studies included in review version of an included
(n=44) measure (n = 4)

Figure 1. PRISMA flowchart.

See Figure 1 for an illustration of the process of the systematic search
(PRISMA Flowchart; Page et al., 2021). Reasons for exclusion included not
using a measure specific to climate distress, for example, asking participants
to think about climate-related distress whilst completing measures relating to
other forms of distress such as the State-Trait Anxiety Inventory (e.g. Maran &
Begotti, 2021), Patient Health Questionnaire-9 or General Anxiety Disorder-7
(e.g. Schwaab et al., 2022). Others were excluded for asking about climate
distress as part of a survey, without providing psychometric properties (e.g.
Gunasiri et al.,, 2022). Although “solastalgia” had been included in our search
terms, articles that assessed solastalgia (e.g., using the Solastalgia Scale;
Eisenman et al., 2015) were excluded at full-text screening because they
assessed distress following a specific climate event, rather than general
distress related to the climate and ecological emergencies.

Seven measurements of climate distress were included. Six articles that had
met the inclusion criteria had amended the measure by removing items.
Articles were retained when modifications were undertaken with the intention
of improving a measure’s psychometric properties (Cruz & High, 2022; Feather
& Williams, 2022; Wullenkord et al., 2021), but were excluded if modifications
were made for other reasons or non-specified reasons (see Appendix A for
details). In total 36 articles, covering 44 studies, were included in the review.

3. Data extraction

The following data were extracted using COSMIN template tables from each
included article:
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Study population characteristics
Instrument characteristics
Results of psychometric assessments

3.1. Quality appraisal

The COSMIN Risk of Bias (RoB) checklist (Mokkink et al., 2018a) was used to
evaluate the quality of included studies. This is a standardised checklist
containing items concerning the quality of the assessment of separate psy-
chometric properties in a particular study. Each item is ranked on a 4-point
rating scale: 1 = inadequate, 2 = doubtful, 3 = adequate and 4 = very good
(Mokkink et al., 2018a). Following the guideline’s “worst score counts” prin-
ciple, the lowest score on any of the checklist items determines the overall
rating for the assessment of a specific psychometric property (e.g., if 4/5
checklist items for internal consistency are marked “very good” for a given
study, but 1/5 is “doubtful”, then the methodological quality of assessment of
internal consistency in that study is “doubtful”). Quality assessment was used
to inform critical appraisal rather than to exclude lower quality studies from
the review.

Inter-rater reliability of RoB was assessed on six (14%) of total included
articles, selected at random. Fleiss’s Kappa was calculated for five articles that
were reviewed independently by three reviewers. Further, Cohen’s Kappa was
calculated for another article reviewed independently by two reviewers.
Kappa statistics ranged from .61 to .93, suggesting the level of agreement
was between “moderate” and “almost perfect” (McHugh, 2012; see Appendix
B for scores). Disagreement predominantly related to whether a study had
assessed hypothesis testing for construct validity, as some studies explored
associations between climate distress without specifying hypotheses. One
reviewer suggested the review team generate hypotheses, as suggested in
the COSMIN guidelines. The other two reviewers suggested this could be
problematic because of the increased risk of Type 1 errors in exploratory
analyses that do not specify a priori hypotheses. After discussion, we agreed
we would only assess this criterion if the authors explicitly stated hypotheses
testing construct validity. This subsequently increased our inter-rater reliabil-
ity, and the remaining articles were assessed by one reviewer, using this
agreed upon method for applying COSMIN criteria. Where one disagreement
remained after discussion, regarding the methodological quality of a factor
analysis, a decision was made to accept the majority decision.

3.2. Evaluation and synthesis of psychometric properties

Following RoB assessment, the psychometric properties reported in each
article were rated based on COSMIN criteria for good measurement
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properties (Prinsen et al., 2018). Studies were given ratings of “sufficient”,
“indeterminate”, “insufficient” or “inconsistent”, indicated by a “+", “?”, “-“or
“+", respectively. Inconsistent ratings were given in cases where there was
more than one result for a psychometric property in a study, with one test
statistic indicating “sufficient” properties, but another statistic indicating
“insufficient” or “indeterminate” results. Content validity was assessed sepa-
rately by considering how the instrument was developed, in accordance with
the RoB checklist. Ratings of good measurement properties and the quality of
the evidence across all studies were synthesised by measure, to reach an

overall judgement of each separate measure’s good measurement properties.

4. Results
4.1. Characteristics of included studies

Characteristics of the included studies, including the study population and
setting, are presented in Appendix C. The majority (n=31, 70%) utilized
online opportunity samples, recruited using social media and research
recruitment platforms. Nine recruited exclusively within school or university
networks and seven recruited both online and within school/university, one
of which additionally used snowball sampling. The majority were cross-
sectional, although two studies assessing test-retest reliability employed
longitudinal elements: Innocenti et al. (2021) and Stewart (2021) retested
after 3 months and 2 weeks, respectively. Thirty-six studies (82%) were solely
conducted in Westernised nations such as Australia, Germany and the USA. Of
the remaining eight studies, one was conducted in South Korea (Jang et al.,
2023), one in Mexico (Ramirez-Lopez et al., 2023) and two in the Philippines
(Reyes et al., 2021; Simon et al,, 2022). Tam et al. (2023) recruited samples
from China, India, and Japan as well as the USA; and there were some French-
speaking participants in the studies by Heeren et al. (2022) and Mouguiama-
Daouda et al. (2022); two studies), from countries including Algeria, Congo,
Gabon, Morocco and Rwanda.

4.2. Characteristics of included instruments

See Table 1 for the characteristics of the included instruments, which were all
self-report measures. The most frequently examined instrument was the
Climate Change Anxiety Scale (CCAS; Clayton & Karazsia, 2020), used in 29
(66%) of the included studies. The items in the Climate Change Anxiety Scale
(CCAS) were informed by existing measures of rumination and functional
impairment (Clayton & Karazsia, 2020). Three of these used modified versions
of the CCAS; Cruz and High (2022) changed the response options from
a 5-point to a 7-point scale to increase sensitivity, Wullenkord et al. (2021)
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removed one item that performed as a statistical outlier in their study, and
Feather and Williams (2022) removed six items that they judged to be of
“poor face validity”. The excluded items were judged by the researchers as
reflective of “rumination” rather than anxiety.

Constructs captured by the instruments included “eco-anxiety”, “climate
distress”, or “climate change worry”. The Brief Climate Change Distress Scale
(BCCDS; Latkin et al., 2022) includes questions aiming to capture low mood,
anxiety, worry, and feelings of helplessness and hopelessness when thinking
about the climate crisis. The Climate Change Distress Scale (CCDS; Searle &
Gow, 2010) was based upon other studies that had tailored existing measures
of anxiety to their research topic. It asks participants to rate, using a list of
different emotions, how they feel about climate change. The Climate Change
Distress and Impairment Scale (CCDIS; Hepp et al., 2023) was designed to
measure impairment in, for example, social or work life, as well as different
affective reactions to climate change such as anxiety, anger or sadness. The
items on the Climate Change Worry Scale (CCWS; Stewart, 2021) focus on
worried thoughts about the climate crisis: the author distinguished “worry”
from “anxiety” based on the theory of worry as a mainly cognitive experience,
whilst arguing “anxiety” involves bodily sensations (e.g. Borkovec et al., 1983;
Szabo; Szabd, 2011). The Eco-Anxiety Questionnaire (EAQ-22; Agoston et al.,
2022) was designed based on participants’ responses when asked about their
attitudes and emotions related to climate change and environmental issues,
such as pollution. The EAQ-22 was created alongside the development of
separate scales for “eco-guilt”, and “ecological grief”. Finally, the items on the
Eco-Anxiety Scale (EAS: Hogg et al., 2021) were influenced by the items on
a widely used measure of generalised anxiety (GAD-7; Spitzer et al., 2006) and
asked about emotional reactions to climate change and other environmental
issues, such as ecological degradation.

Many of the development studies did not explicitly state their target
population. Studies that did provide this information reported that partici-
pants were sampled from Westernised, overdeveloped nations. All instru-
ments were originally designed in English. Within the included articles,
three of the instruments (CCAS, CCDIS and EAS) had been translated into
another language. The methods for translation varied and this was evaluated
as part of the quality appraisal.

4.3. Methodological quality of included studies

The COSMIN provides a Risk of Bias (RoB) checklist (Monkkink et al., 2018) that
supports evaluation of the methods used to assess a specific psychometric
property in a given paper. RoB is assessed ahead of the value of the psycho-
metric properties themselves. The results of the RoB quality assessment are
given in Appendix D.
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4.4. Content validity

The COSMIN manual regards content validity as the most important psycho-
metric property and draws upon guidance by Terwee et al. (2018) to assess
the development of “Patient Rated Outcome Measures” (PROMs) in two parts.
Part 1 relates to how authors identified relevant items for the instrument; and
part 2 is concerned with how PROM development was refined through
piloting. None of the included PROM development studies utilised
a cognitive interview study/pilot test, and therefore Part 2 was not completed
in the RoB assessment. The worst-score-counts principle was again used for
rating the quality of content validity.

Within Part 1, there are questions on “General design requirements” (e.g.
“Is a clear description provided of the construct to be measured? Is the origin
of the construct clear: was a theory, conceptual framework or disease model
used or a clear rationale provided to define the construct to be measured? Is
a clear description provided of the context of use? Was the PROM develop-
ment study performed in a sample representing the target population for
which the PROM was developed?”) which were completed for all seven
instrument development studies. The development studies for the CCAS,
CCDIS, CCWS, EAQ-22, and the EAS received “adequate” for these questions.
They did not receive “very good” because it was not explicitly stated whether
the participants were representative of the target population for the PROM.
Latkin et al. (2022) and Searle and Gow (2010) did not provide any informa-
tion on the instrument development or rationale for the selection of items,
therefore the BCCDS and CCDS received “inadequate” for PROM develop-
ment at this stage.

Next in Part 1, there are questions on “Concept elicitation” (relevance and
comprehensiveness), (e.g., “Was an appropriate qualitative data collection
method used to identify relevant items for a new PROM? Were skilled
group moderators/interviewers used? Were the group meetings or interviews
based on an appropriate topic or interview guide? Etc.). Only one of the
included PROM development studies (EAQ-22; Agoston et al., 2022) con-
ducted data collection and analyses to identify items for the instrument
and received “very good” for these questions. Using the worst-score-counts
principle, the EAQ-22 received an overall rating of “adequate” for PROM
development. Hepp (2023; CCDIS) sought feedback on their items but did
not describe any methods for developing their measure based on collection
or analysis of data, therefore the CCDIS received an “inadequate” rating. The
remaining development studies (Clayton & Karazsia, 2020; Hogg et al., 2021;
Latkin et al., 2022; Searle & Gow, 2010; Stewart, 2021) did not collect primary
data but instead designed their measures based on research literature, exist-
ing tools and/or emotion theories. Keeping to the COSMIN criteria, these
studies therefore received “inadequate” ratings for concept elicitation.
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4.5. Other psychometric properties

The COSMIN RoB tool was then used to assess the risk of bias for the
measurement of internal consistency; measurement invariance; test-retest
reliability; structural validity; and hypothesis testing for construct validity. All
studies that assessed internal consistency received a quality rating of “very
good” for this property. There was greater variance in quality for construct
validity due to a lack of psychometric data on comparison measures. Most
studies did not report on measurement invariance and test-retest, and no
studies assessed the remaining psychometric properties in the COSMIN tax-
onomy. Studies that reported on the translation of a measure or its use in
another country were not regarded as providing evidence of cross-cultural
validity because evidence of this construct requires comparisons of multiple
samples from different cultures (Mokkink et al., 2018b). The exception to this
was Tam et al. (2023) who assessed measurement invariance between cultu-
rally different samples.

4.6. Translation of measures

The COSMIN manual (Mokkink et al., 2018b) does not state explicit standards
for the methodological quality of the translation of instruments. The tool
does, however, have a question for each property asking, “Were there any
other important flaws in the design or statistical methods of the study?”,
against which we included ratings of the translation quality. Thus, a rating of
either, “very good”, “adequate”, “doubtful” or “inadequate” was given, based
on how closely the study appeared to follow the World Health Organisation’s
(World Health Organization [WHOQ], 2021) good practice guidance for trans-
lating measures. The guidelines suggest there should be four steps in transla-
tion: forward translation, bilingual panel discussion, back-translation and
then pre-testing. Ideally, the individual(s) forward and back-translating
should be translating to their native language and those back-translating
should be independent of the study with no prior knowledge of the measure.
The pre-testing involves interviews or focus groups with the target group to
explore the quality of translation (e.g. “What does this question mean to
you?”; WHO, 2021).

The Korean (Jang et al., 2023) and Spanish (Ramirez-Lépez et al., 2023)
translations of the CCAS provided the strongest evidence of adhering to the
WHO (2021) guidelines and were the only two to describe a pre-test of the
translated measure with the target group. They were both rated as “very
good”. The Italian (Innocenti et al., 2021) and the German (Wullenkord et al.,
2021) translations of the CCAS were rated as “adequate” as they used forward
and back-translation with independent translators but could have been
improved if the translators were native speakers and if they had conducted
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a pre-test. Half of the translated measures (CCAS: Larionow et al., 2022;
Mouguiama-Daouda et al., 2022; Niskanen, 2022; CCDIS:; Hepp et al., 2023;
EAS:; Uzun et al., 2022) were rated as “doubtful” because it was not clear
whether the back-translators were independent of the study. The Icelandic
(Porsteinsdéttir, et al. 2021), and Chinese and Japanese (Tam et al., 2023)
translations of the CCAS were rated as “inadequate” on translation because
the authors provided little or no description of their methods and did not
appear to follow guidelines.

4.7. Psychometric properties and quality of evidence of the
instruments

Following the RoB assessment, the criteria for good measurement properties
(Prinsen et al., 2018) were used to evaluate whether the test statistics in each
paper supported specific psychometric properties of the measures. See
Appendix E for results. Many studies received an “indeterminate” rating for
internal consistency, despite reporting Cronbach’s Alpha values >.70. This is
because the COSMIN manual requires sufficient evidence of structural validity
for a rating of “sufficient” for internal consistency. Sufficient evidence of
structural validity according to COSMIN’s Good Measurement Properties
requires confirmatory factory analysis with a comparative fit index or Tucker-
Lewis index of >.95, Root Mean Square Error of Approximation of <0.06, or
Standardized Root Mean Residuals of <0.082. “Insufficient” ratings were given
for hypothesis testing for construct validity where there was only support for
50% of researchers’ hypotheses (COSMIN states that “sufficient” ratings
require >75% of hypotheses to be met).

For the CCAS, there were varying results for different factor structures.
The original version of the CCAS had four factors: cognitive-emotional
impairment (CEIl), functional impairment (Fl), behavioural engagement
(BE) and experience of climate change (ECC). However, Clayton and
Karaszia concluded that the BE and ECC subscales were correlates and
that the CCAS subscales consisted of CEl and Fl only. Accordingly, no study
reported sufficient results for a four-factor structure (Clayton & Karazsia,
2020; McBride, 2022; Mouguiama-Daouda et al., 2022). Clayton’s proposed
two-factor structure had support from some studies (Feather & Williams,
2021; Larionow et al., 2022; Simon et al., 2022; two of the four samples in
study by; Tam et al., 2023) but did not meet criteria for sufficiency in
others (Cruz & High, 2022; Innocenti et al., 2021; Jang et al., 2023;
Mouguiama-Daouda et al., 2022; Nadarajah et al., 2022; Niskanen, 2022;
two of the four samples in study by; Tam et al,, 2023). Three studies that
tested a unidimensional factor structure reported sufficient results (Feather
& Williams, 2021; Larionow et al., 2022; Mouguiama-Daouda et al., 2022)
and two did not (Cruz & High, 2022; all four samples in study by; Tam
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et al.,, 2023). The only study to test a three-factor structure (Larionow et al.,
2022) found support. The three factors were described as “intrusive symp-
toms”, “reflections on climate anxiety” and “functional impairment”, which
the authors stated were more theoretically linked to the items on the
CCAS (Larionow et al,, 2022). The overall ratings and the quality of the
evidence for each psychometric property per instrument were pooled and
are presented in Table 2.

The overall rating for an instrument consists of the majority rating,
which was given when >75% of studies of a particular measure provided
the same rating for a given property. In cases where there was not
a majority, overall ratings are marked as “inconsistent”. As for individual
studies, many instruments received an overall rating of ‘indeterminate’ in
the evidence for good internal consistency due to low/inconsistent evi-
dence for structural validity.

The quality of evidence (RoB) was graded using the GRADE approach
(Mokkink et al., 2018b): All instruments begin with “high” quality evidence and
then are downgraded if, for example, there are studies of doubtful/inadequate
quality, or if there are inconsistencies in quality between studies assessing a given
measure. For example, the CCWS was downgraded from “high” to “moderate”
quality of evidence for internal consistency because of unexplained inconsistency
of results, whereas the CCAS retained a “high” quality rating as the quality of the
assessment was consistently high across studies for this property.

5. Discussion

The aim of this review was to evaluate the psychometric properties of instru-
ments measuring constructs related to climate-related distress. The objec-
tives were to understand the constructs that each instrument is based upon
(Section 5.1); consider which instrument may be the most psychometrically
sound for use, clinically or in research (Section 5.2); and to identify areas
where further psychometric assessment is required (Section 5.5).

5.1. Constructs

There is no consensus agreement in the field as to a singular definition of
climate distress, which is perhaps appropriate given the range of under-
standable emotions people experience (Pihkala, 2022). The included mea-
sures were based upon the constructs of “rumination” and “functional
impairment” (CCAS), “generalised anxiety” (EAS), “anxiety” (EAQ-22) and
“worry” (CCWS). Two measures aimed to capture a variety of emotional
responses such as “depression”, anxiety and anger, as well as “helplessness”
and “hopelessness” (BCCDS, CCDS). One measure was designed to assess
similar emotions to these, plus impairment in social or work life (CCDIS).
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5.2. Recommendations for the most suitable measure

Based on the analyses in this review, no measure was clearly identified as the
most suitable for assessing climate-related distress. Utilizing the stringent
criteria of COSMIN, risk of bias was indicated for most of the measures with
regards their development and most measures had poor evidence of content
validity. The EAQ-22 is promising due the methodology for developing the
measure; however, there has been little exploration of its psychometric
properties to date. The CCAS (Clayton & Karazsia, 2020) was used the most
frequently, with some positive results for cross-cultural and construct validity.
However, there were discrepancies in the evidence for structural validity of
the CCAS, due to inconsistent results for a unidimensional or two-factor
structure, and one study indicating evidence for a three-factor structure.
Attempts to improve the psychometric properties of the CCAS by removing
some items did not produce superior results. Further validation studies are
needed across all measures.

The selection of an instrument for use must be informed first by the
underlying concept or construct one intends to measure (Prinsen et al.,
2018). Researchers and clinicians seeking a measure of climate-related dis-
tress could select one of the reviewed tools based on the particular construct
they are interested in, taking into consideration the limitations of the mea-
sures. For example, researchers hoping to explore the impact on anxiety-
levels, worry, or low/depressed mood might select measures that were
informed by those constructs; the EAS, CCWS, or CCAS, respectively. Note
that the CCAS, whilst suggestive of “anxiety” in its name, focuses on rumina-
tion which has been linked to “depression/low-mood”, so may be a measure
of distress beyond solely anxiety (Wullenkord et al., 2021), though research
has previously highlighted the problems of trying to disentangle “anxiety”
from “low-mood” (Cromby et al., 2013). Alternatively, for a measure that is
based upon participants’ descriptions of their experiences of climate-related
distress, the EAQ-22 may be the most preferable as the items were based on
participants’ responses in interviews. Some of the instruments (CCAS, CCDIS,
EAQ-22, and EAS) consider functional impact, which may be important for
understanding the effect the distress has on people’s lives. This could be
useful for clinicians hoping to understand their clients’ distress, and also to
further research into associations between climate distress and pro-
environmental behaviour, for which there is currently a complex picture
(e.g. Landry et al.,, 2018; Stanley et al., 2021).

Alternatively, researchers and clinicians might select measures based upon
other features. Briefer measures (e.g. BCCDS, 5-items) might be beneficial for
reducing participant burden in population surveys where other question-
naires are being used. The option for a translated version of a measure may
be important in the selection, and there are 10 different language options
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available for the CCAS, a German version of the CCDIS, and a Hungarian
version of the EAQ-22. However, caution should be used with the quality of
the translations and the paucity of evidence for cross-cultural validity across
the measures.

5.3. Limitations of included studies and measures

The most significant concern for all included measures is that of poor content
validity, which is considered the most important psychometric property
(Mokkink et al., 2018b). The majority of the measures were not designed
based upon data collected from participants, but instead informed by
research literature or existing constructs such as “anxiety” and “depression”,
and we do not know if climate-related distress is qualitatively different from
these constructs. These issues affect the content validity of the measures.

The translated versions of some of the measures are potentially flawed as
most did not follow guidelines for the translation of instruments. A common
issue was where translators were fluent, but not native speakers, of the
language to which they were translating. However, this is understandable
given limited resources within many research teams. Most of the translated
measures (except Tam et al., 2023) were not used to compare different
groups (e.g., English-speakers and German-speakers) for measurement invar-
iance, therefore there is a lack of evidence for cross-cultural validity for these
measures. This is an important concern given the global impacts of climate
change and related distress and the need for more research outside of
Westernised nations.

The sampling of participants is another limitation of the studies. All studies
used convenience sampling, and many recruited only university students
and/or within Westernised overdeveloped nations, so the generalizability of
results to other cultures and populations is limited. However, this sampling
would be appropriate if the measures were designed and intended for use in
those populations. Countries vary considerably in the degree to which cli-
mate change has current, acute impacts (Eckstein et al., 2019) and cultural
backgrounds may affect how people experience associated distress (e.
Barnwell et al., 2020).

The majority of studies recruited online. Whilst this had practical
benefits, this may have excluded individuals without regular access to
online platforms. However, some studies that used the CCAS did target
recruitment at those hypothesized to have increased experiences of
climate distress: young people (Porsteinsdottir, 2021; Nadarajah et al,,
2022, Simon et al., 2022), people residing in countries particularly vulner-
able to climate change (The Philippines: Reyes et al., 2021; Simon et al,,
2022) and people who live in the four highest emitting countries, which
have varying levels of vulnerability and resilience to climate change (USA,
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China, Japan, India: Tam et al.,, 2023). These studies can provide useful
insight into the use of the CCAS in populations who may experience
increased distress compared to the general population. Finally, attempts
made to modify the CCAS based on removing items due to researchers’
concerns about face validity did not result in improved psychometric
properties.

5.4. Limitations of the review

The standardized approach of the COSMIN methodology was beneficial for
this review. COSMIN could be criticized for possibly being overly stringent in
some areas of evaluation, for example, PROM development: many measures
were downgraded because they did not collect primary data. However, using
data collected for the development of constructs such as “generalised anxi-
ety” or “depression”, which several measures were based on (e.g. CCAS, CCDS,
CCWS, EAS) is arguably more problematic when currently little is known
about the potential differences between these constructs and climate-
related distress. Therefore, the review team decided to adhere to the rigorous
COSMIN criteria.

There were incidences where the review team made decisions for how
best to apply the COSMIN criteria, which introduced some subjectivity into
the review process. For instance, the manual suggests that the review team
could generate hypotheses for studies where these were not explicitly stated
by the study authors, and then use these hypotheses to assess construct
validity. We decided against this, as many studies that did not specify
hypotheses were exploratory in nature and it would be problematic to
generate our own hypotheses when there is limited previous research to
guide this. For example, we did not feel able to hypothesise the direction of
correlation between measures of climate distress and pro-environmental
behaviour due to conflicting findings in prior research. We also integrated
WHO (2021) good practice guidelines on translation of measures, as this was
not something explicitly included within COSMIN criteria.

The exclusion of measures of eco-grief and eco-guilt at face value could be
argued as a limitation of the review, given there is no clearly defined con-
struct of climate distress. However, in Hepp et al. (2023)’s development study
for the CCDIS, initial items relating to guilt were removed as they performed
poorly in the factor analyses, which suggests that guilt is qualitatively differ-
ent from other aspects of climate distress. Eco-grief appeared similar at face
value to solastalgia, which had been excluded as the studies were focused on
emotional impacts after specific climate events, rather than general experi-
ences of climate-related distress, which tend to be present or future-focused
(Pittaway et al., 2024). Future reviews could consider broadening the scope to
include measures of grief, or guilt or other eco-emotions.
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The search was restricted to articles available in the English language, due
to not having funding for translation. This presents a limitation as some
studies might have been excluded, including research conducted in non-
English speaking nations that may be at greater risk from climate change.
However, efforts were made to include research across different countries
with the inclusion of translated versions of measures.

Reviewed measures varied with regard to the stressor they were examin-
ing, with some tools including items relating to the ecological emergency as
well as climate change. For example, the EAQ-22 asks about concern about
the impact of pollution on animals, and the EAQ asks about “climate change
and other global environmental conditions (e.g., global warming, ecological
degradation, resource depletion, species extinction, ozone hole, pollution of
the oceans, deforestation)” (Hogg et al., 2021). Whilst interrelated, it is possi-
ble people could be distressed about one rather than the other, presenting
further challenges to unpicking constructs being assessed by the tools.

Finally, the decision to include one study (Cruz & High, 2022) that changed
the response options on the CCAS from a 5-point to a 7-point scale could be
disputed. However, we considered this within the assessment of RoB, and
whilst this individual study was downgraded from “very good” to “doubtful”,
this did not affect the overall quality rating for the assessment of structural
validity on the CCAS. Results from studies that modified the CCAS by remov-
ing items were not pooled with the CCAS results.

5.5. Implications

Further high-quality research is needed to evaluate the psychometric proper-
ties of all the included measures before a conclusive decision can be made
about the most appropriate measure. Specifically, more studies using the
EAQ-22 would be helpful, as well as further research to investigate the
inconsistencies of findings in factor structure for the CCAS. Conducting
research in more samples that are hypothesized to experience climate dis-
tress (e.g., climate scientists: Pihkala, 2020) would be useful to test whether
the measures are detecting real levels of distress as we would expect. The
measures could also be used across different geopolitical contexts, to explore
variance in responses in countries with different environmental legislation, or
after extreme weather events. Where the measures are compared to others
for construct validity, it would be beneficial to ensure the comparator mea-
sures have good validity and reliability in the relevant sample.

Ideally, future research could take a “bottom-up” approach to develop
a measure that fits with peoples’ experiences of climate distress.
Conducting interviews or focus groups with climate-concerned people
and using this to develop, pilot, or modify an existing measure would
improve the issue of content validity. Finally, further research comparing
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groups that differ culturally or by country would be advised for the
assessment of cross-cultural validity, though with caution given the impor-
tant challenges to the idea that psychological constructs exist independent
of culture (e.g. Kirmayer, 2012).

6. Conclusions

This is a relatively new field of research, with most included measures
and studies published within the preceding 3 years. There remains no
consensus on what defines climate-related distress as a construct,
which creates difficulty for those who are developing and reviewing
the measures. However, the experience of climate distress likely differs
between people and cultures, and over time; defining a single construct
could limit the sense people are able to make of their distress (Morgan
et al.,, 2022). Again, it is important to acknowledge that climate-related
distress should not be pathologised and instead recognized as indica-
tive of an ability to remain connected to the urgency of the existential
threats humanity and the more-than-human world is facing (e.g.
Clayton, 2020; Hickman et al., 2021; Obrien et al; 2021; Woodbury
et al,, 2020).

The reviewed measures can all provide useful data for researching
experiences of climate-related distress, though researchers should be
mindful of the limitations of the instruments and interpret findings with
appropriate caution. Following further research and development, these
measures could help to compare rates of distress between different groups
and explore why some people are not expressing distress about the reality
of the climate crisis (Mertens, 2023). Such research could support argu-
ments for interventions to be delivered: both in terms of climate policies
and in supporting people with their distress and engagement with pro-
environmental behaviour (e.g. Doherty & Clayton, 2011; Hamilton, 2019;
Harper et al., 2022). The further development and refinement of measures
for climate distress is therefore of clear importance for its potential
impacts on clinicians, researchers, policy makers and citizens, and engage-
ment with the climate crisis more broadly.

Acknowledgments

The first author would like to thank all of the other authors for their time, expertise and
support in the process of completing this review.

Disclosure statement

No potential conflict of interest was reported by the author(s).



COGENT MENTAL HEALTH e 21

Funding

The author(s) reported that there is no funding associated with the work featured in
this article.

ORCID

Georgina Ramsay (1) http://orcid.org/0000-0002-8999-2549

Data availability statement

Data sharing is not applicable to this article as no new data were created or analyzed
in this study.

References

(Included articles indicated with *)

*Agoston, C., Urban, R, Nagy, B., Csaba, B., Kévary, Z.,, Kovacs, K, Varga, A, Dull, A,
Ménus, F., Shaw, C. A., & Demetrovics, Z. (2022). The psychological consequences of
the ecological crisis: Three new questionnaires to assess eco-anxiety, eco-guilt, and
ecological grief. Climate Risk Management, 37, 100441. https://doi.org/10.1016/j.
crm.2022.100441

Albrecht, G. (2005). ‘Solastalgia’. A new concept in health and identity. PAN: Philosophy
Activism Nature, 3, 41-55. https://doi.org/10.7591/cornell/9781501715228.003.0003

Barnwell, G., Stroud, L., & Watson, M. (2020). Critical reflections from South Africa:
Using the power threat meaning framework to place climate-related distress in its
socio-political context. Clinical Psychology Forum, 1(332), 7-15. https://doi.org/10.
53841/bpscpf.2020.1.332.7

Borkovec, T. D., Robinson, E., Pruzinsky, T., & DePree, J. A. (1983). Preliminary explora-
tion of worry: Some characteristics and processes. Behaviour Research and Therapy,
21(1), 9-16. https://doi.org/10.1016/0005-7967(83)90121-3

*Bratu, A, Card, K. G, Closson, K., Aran, N., Marshall, C., Clayton, S., Gislason, M. K.,
Samiji, H., Martin, G., Lem, M., Logie, C. H,, Takaro, T. K., & Hogg, R. S. (2022). The 2021
Western North American heat dome increased climate change anxiety among
British Columbians: Results from a natural experiment. The Journal of Climate
Change and Health, 6, 100116. https://doi.org/10.1016/j.joclim.2022.100116

Clayton, S. (2020). Climate anxiety: Psychological responses to climate change. Journal
of Anxiety Disorders, 74, 102263. https://doi.org/10.1016/j.janxdis.2020.102263

Clayton, S. (2021). Climate change and mental health. Current Environmental Health
Reports, 8(1), 1-6. https://doi.org/10.1007/s40572-020-00303-3

*Clayton, S., & Karazsia, B. T. (2020). Development and validation of a measure of
climate change anxiety. Journal of Environmental Psychology, 69, 101434. https://
doi.org/10.1016/j.jenvp.2020.101434

Clayton, S., Manning, C, Krygsman, K, & Speiser, M. (2017). Mental health and our
changing climate: Impacts, implications, and guidance. American Psychological
Association and ecoAmerica. https://www.apa.org/news/press/releases/2017/03/
mental-health-climate.pdf


https://doi.org/10.1016/j.crm.2022.100441
https://doi.org/10.1016/j.crm.2022.100441
https://doi.org/10.7591/cornell/9781501715228.003.0003
https://doi.org/10.53841/bpscpf.2020.1.332.7
https://doi.org/10.53841/bpscpf.2020.1.332.7
https://doi.org/10.1016/0005-7967(83)90121-3
https://doi.org/10.1016/j.joclim.2022.100116
https://doi.org/10.1016/j.janxdis.2020.102263
https://doi.org/10.1007/s40572-020-00303-3
https://doi.org/10.1016/j.jenvp.2020.101434
https://doi.org/10.1016/j.jenvp.2020.101434
https://www.apa.org/news/press/releases/2017/03/mental-health-climate.pdf
https://www.apa.org/news/press/releases/2017/03/mental-health-climate.pdf

22 (&) G.RAMSAYETAL.

Clayton, S., & Ogunbode, C. (2023). Looking at emotions to understand responses to
environmental challenges. Emotion Review, 15(4), 275-278. https://doi.org/10.1177/
17540739231193757

Coffey, Y., Bhullar, N., Durkin, J., Islam, M. S., & Usher, K. (2021). Understanding
eco-anxiety: A systematic scoping review of current literature and identified knowl-
edge gaps. The Journal of Climate Change and Health, 3, 100047. https://doi.org/10.
1016/j.joclim.2021.100047

Cromby, J., Harper, D., & Reavey, P. (2013). Psychology, mental health and distress.
Bloomsbury Publishing.

*Cruz, S. M., & High, A. C. (2022). Psychometric properties of the climate change
anxiety scale. Journal of Environmental Psychology, 84, 101905. from. https://doi.
org/10.1016/j.jenvp.2022.101905

Cunsolo, A, & Ellis, N. R. (2018). Ecological grief as a mental health response to climate
change-related loss. Nature Climate Change, 8(4), 275-281. https://doi.org/10.1038/
s41558-018-0092-2

Cunsolo, A., Harper, S. L., Minor, K., Hayes, K., Williams, K. G., & Howard, C. (2020).
Ecological grief and anxiety: The start of a healthy response to climate change? The
Lancet Planetary Health, 4(7), e261-e263. https://doi.org/10.1016/52542-5196(20)
30144-3

Dailianis, A. (2021). Eco-anxiety: A scoping review towards a clinical conceptualisation
and therapeutic approach. [Masters dissertation, Auckland University of
Technology]. Uwhera Open Access Theses & Dissertations. http://orapp.aut.ac.nz/
handle/10292/14343

Dastidar, B. G. (2023). The impact of climate change and natural disasters on the
development of post traumatic stress disorder in child and adolescent population.
European Psychiatry, 66(S1), S281-5281. https://doi.org/10.1192/j.eurpsy.2023.635

Doherty, T. J., & Clayton, S. (2011). The psychological impacts of global climate change.
The American Psychologist, 66(4), 265. https://doi.org/10.1037/a0023141

Eckstein, D., Klinzel, V., Schafer, L., & Winges, M. (December, 2019). [Briefing paper]
global climate risk: Who suffers most from extreme weather events? weather-related
loss events in 2018 and 1999 to 2018. GermanWatch. https://germanwatch.org/sites/
germanwatch.org/files/20-2-01e%20Global%20Climate%20Risk%20Index%
202020_14.pdf

Eisenman, D., McCaffrey, S., Donatello, I, & Marshal, G. (2015). An ecosystems and
vulnerable populations perspective on solastalgia and psychological distress after a
wildfire. EcoHealth, 12(4), 602-610. https://doi.org/10.1007/s10393-015-1052-1

Feather, G., & Williams, M. (2021). *A psychometric evaluation of the climate change
anxiety scale. Unpublished manuscript. https://osf.io/7rmje/

*Feather, G., & Williams, M. (2022). The moderating effects of psychological flexibility
and psychological inflexibility on the relationship between climate concern and
climate-related distress. Journal of Contextual Behavioral Science, 23, 137-143.
https://doi.org/10.1016/j.jcbs.2021.12.007

Goleman, D. (2009). The age of eco-angst. New York Times, 27.

Gunasiri, H., Wang, Y., Watkins, E. M., Capetola, T., Henderson-Wilson, C., & Patrick, R.
(2022). Hope, coping and eco-anxiety: Young people’s mental health in a climate-
impacted Australia. International Journal of Environmental Research and Public
Health, 19(9), 5528. https://doi.org/10.3390/ijerph19095528

*Hajek, A., & Konig, H. H. (2022). Climate anxiety, loneliness and perceived social
isolation. International Journal of Environmental Research and Public Health, 19(22),
14991. https://doi.org/10.3390/ijerph192214991


https://doi.org/10.1177/17540739231193757
https://doi.org/10.1177/17540739231193757
https://doi.org/10.1016/j.joclim.2021.100047
https://doi.org/10.1016/j.joclim.2021.100047
https://doi.org/10.1016/j.jenvp.2022.101905
https://doi.org/10.1016/j.jenvp.2022.101905
https://doi.org/10.1038/s41558-018-0092-2
https://doi.org/10.1038/s41558-018-0092-2
https://doi.org/10.1016/S2542-5196(20)30144-3
https://doi.org/10.1016/S2542-5196(20)30144-3
http://orapp.aut.ac.nz/handle/10292/14343
http://orapp.aut.ac.nz/handle/10292/14343
https://doi.org/10.1192/j.eurpsy.2023.635
https://doi.org/10.1037/a0023141
https://germanwatch.org/sites/germanwatch.org/files/20-2-01e%2520Global%2520Climate%2520Risk%2520Index%25202020_14.pdf
https://germanwatch.org/sites/germanwatch.org/files/20-2-01e%2520Global%2520Climate%2520Risk%2520Index%25202020_14.pdf
https://germanwatch.org/sites/germanwatch.org/files/20-2-01e%2520Global%2520Climate%2520Risk%2520Index%25202020_14.pdf
https://doi.org/10.1007/s10393-015-1052-1
https://osf.io/7rmje/
https://doi.org/10.1016/j.jcbs.2021.12.007
https://doi.org/10.1016/j.jcbs.2021.12.007
https://doi.org/10.3390/ijerph19095528
https://doi.org/10.3390/ijerph192214991

COGENT MENTAL HEALTH e 23

*Hajek, A., & Kénig, H. H. (2023). Do individuals with high climate anxiety believe that
they will die earlier? First evidence from Germany. International Journal of
Environmental Research and Public Health, 20(6), 5064. https://doi.org/10.3390/
ijerph20065064

Hamilton, J. (2019). Emotions, reflexivity and the long haul: What we do about how we
feel about climate change. In Climate Psychology: On Indifference to Disaster ed.
Hoggett, P. (pp. 153-175). Palgrave Macmillan.

Harper, S. L., Cunsolo, A,, Clayton, S., & Males, J. (2022). Including mental health as part
of climate change impacts and adaptation assessment: A critical advance in IPCC
AR6. PLOS Climate, 1(5), €0000033. https://doi.org/10.1371/journal.pclm.0000033

*Heeren, A., Mouguiama-Daouda, C., & 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. Climatic Change, 173(1-2), 15.
https://doi.org/10.1007/s10584-022-03402-2

*Heeren, A., Mouguiama-Daouda, C., & McNally, R. J. (2023). A network approach to
climate change anxiety and its key related features. Journal of Anxiety Disorders, 93,
102625. https://doi.org/10.1016/j.janxdis.2022.102625

*Hepp, J.,, Klein, S. A., Horsten, L. K., Urbild, J., & Lane, S. P. (2023). Introduction and
behavioral validation of the climate change distress and impairment scale. Scientific
Reports, 13(1), 11272. https://doi.org/10.1038/s41598-023-37573-4

Hickman, C., Marks, E., Pihkala, P., Clayton, S., Lewandowski, R. E., Mayall, E. E., Wray, B.,
Mellor, C., & van Susteren, L. (2021). Climate anxiety in children and young people
and their beliefs about government responses to climate change: A global survey.
The Lancet Planetary Health, 5(12), e863-e873. https://doi.org/10.1016/52542-
5196(21)00278-3

Higginbotham, N., Connor, L., Albrecht, G., Freeman, S., & Agho, K. (2006). Validation of
an environmental distress scale. EcoHealth, 3(4), 245-254. https://doi.org/10.1007/
510393-006-0069-x

*Hogg, T. L., Stanley, S. K., O'Brien, L. V., Wilson, M. S., & Watsford, C. R. (2021). The hogg
eco-anxiety scale: Development and validation of a multidimensional scale. Global
Environmental Change, 71, 102391. https://doi.org/10.1016/j.gloenvcha.2021.
102391

Hoggett, P, & Randall, R. (2018). Engaging with climate change: Comparing the
cultures of science and activism. Environmental Values, 27(3), 223-243. https://doi.
0rg/10.3197/096327118x15217309300813

Howard, M., Ahmed, S., Lachapelle, P., & Schure, M. B. (2020). Farmer and rancher
perceptions of climate change and their relationships with mental health. Journal of
Rural Mental Health, 44(2), 87. https://doi.org/10.1037/rmh0000131

*Innocenti, M., Santarelli, G., Fagqi, V., Castellini, G., Manelli, I, Magrini, G., Ricca, V., &
Ricca, V. (2021). Psychometric properties of the Italian version of the climate change
anxiety scale. The Journal of Climate Change and Health, 3, 100080. https://doi.org/
10.1016/j,joclim.2021.100080

Intergovernmental Panel on Climate Change. (2023). AR6 synthesis report climate
change 2023: Summary for policy makers. IPCC. Retrieved online https://www.ipcc.
ch/report/ar6/syr/

*Jang, S. J,, Chung, S. J,, Lee, H., & Martino, T. (2023). Validation of the climate change
anxiety scale for Korean adults. Perspectives in Psychiatric Care, 2023(1). https://
www.hindawi.com/journals/ppc/2023/9718834/

Joshua, J. B, Jin, Y., Ogunmokun, O. A, & lkhide, J. E. (2022). Hospitality for sustain-
ability: Employee eco-anxiety and employee green behaviors in green restaurants.


https://doi.org/10.3390/ijerph20065064
https://doi.org/10.3390/ijerph20065064
https://doi.org/10.1371/journal.pclm.0000033
https://doi.org/10.1007/s10584-022-03402-2
https://doi.org/10.1007/s10584-022-03402-2
https://doi.org/10.1016/j.janxdis.2022.102625
https://doi.org/10.1038/s41598-023-37573-4
https://doi.org/10.1016/S2542-5196(21)00278-3
https://doi.org/10.1016/S2542-5196(21)00278-3
https://doi.org/10.1007/s10393-006-0069-x
https://doi.org/10.1007/s10393-006-0069-x
https://doi.org/10.1016/j.gloenvcha.2021.102391
https://doi.org/10.1016/j.gloenvcha.2021.102391
https://doi.org/10.3197/096327118x15217309300813
https://doi.org/10.3197/096327118x15217309300813
https://doi.org/10.1037/rmh0000131
https://doi.org/10.1016/j.joclim.2021.100080
https://doi.org/10.1016/j.joclim.2021.100080
https://www.ipcc.ch/report/ar6/syr/
https://www.ipcc.ch/report/ar6/syr/
https://www.hindawi.com/journals/ppc/2023/9718834/
https://www.hindawi.com/journals/ppc/2023/9718834/

24 (&) G.RAMSAY ET AL.

Journal of Sustainable Tourism, 31(6), 1356-1372. https://doi.org/10.1080/09669582.
2022.2043877

Kaplan, E. A. (2020). Is climate-related pre-traumatic stress syndrome a real condition?
American Imago, 77(1), 81-104. https://doi.org/10.1353/aim.2020.0004

Kirmayer, L. J. (2012). Cultural competence and evidence-based practice in mental
health: Epistemic communities and the politics of pluralism. Social Science &
Medicine, 75(2), 249-256. https://doi.org/10.1016/j.socscimed.2012.03.018

Landry, N., Gifford, R., Milfont, T. L., Weeks, A., & Arnocky, S. (2018). Learned help-
lessness moderates the relationship between environmental concern and behavior.
Journal of Environmental Psychology, 55, 18-22. https://doi.org/10.1016/j.jenvp.
2017.12.003

*Larionow, P., Sottys, M., Izdebski, P., Mudto-Gtagolska, K., Golonka, J., Demski, M., &
Rosinska, M. (2022). Climate change anxiety assessment: The psychometric proper-
ties of the Polish version of the climate anxiety scale. Frontiers in Psychology, 13,
870392. https://doi.org/10.3389/fpsyg.2022.870392

*Latkin, C., Dayton, L., Scherkoske, M., Countess, K., & Thrul, J. (2022). What predicts
climate change activism?: An examination of how depressive symptoms, climate
change distress, and social norms are associated with climate change activism. The
Journal of Climate Change and Health, 8, 100146. https://doi.org/10.1016/j.joclim.
2022.100146

Luce, C. (2021). Grief, loss, and climate change: Validation of a solastalgia scale [Doctoral
dissertation, Virginia Commonwealth University]. VSU Scholars Compass. https://
scholarscompass.vcu.edu/etd/6647/

Maran, D. A., & Begotti, T. (2021). Media exposure to climate change, anxiety, and
efficacy beliefs in a sample of Italian university students. International Journal of
Environmental Research and Public Health, 18(17), 9358. https://doi.org/10.3390/
ijerph18179358

McBride, S. (2022). *climate anxiety in Aotearoa adolescents: A mixed-methods explora-
tion. (Doctoral dissertation, Open Access Te Herenga Waka-Victoria University of
Wellington). Retrieved from openaccess.wgtn.ac.nz

McGrath, M. (2021, August 9). Climate change: IPCC report is ‘code red for humanity'.
BBC News. https://www.bbc.com/news/science-environment-58130705

McHugh, M. L. (2012). Interrater reliability: The kappa statistic. Biochemia Medica, 22(3),
276-282.

Mertens, M. (2023, July 22). Why aren’t we more scared of the climate crisis? It's
complicated. The guardian. https://www.theguardian.com/environment/2023/jul/
22/climate-crisis-fear-psychology

Mokkink, L. B., De Vet, H. C,, Prinsen, C. A, Patrick, D. L., Alonso, J., Bouter, L. M., &
Terwee, C. B. (2018a). COSMIN risk of bias checklist for systematic reviews of
patient-reported outcome measures. Quality of Life Research, 27(5), 1171-1179.
https://doi.org/10.1007/s11136-017-1765-4

Mokkink, L. B., Prinsen, C. A. C,, Patrick, D. L., Alonso, J., Bouter, L. M., De Vet, H. C. W., &
Terwee, C. B. (2018b). COSMIN methodology for systematic reviews of
patient-reported outcome measures (PROMs)-user manual (version 1.0). VU
University Medical Center. https://cosmin.nl/wp-content/uploads/COSMIN-syst-
review-for-PROMs-manual_version-1_feb-2018.pdf

Morgan, G., Barnwell, G., Johnstone, L., Shukla, K., & Mitchell, A. (2022). The power
threat meaning framework and the climate and ecological crises. Psychology in
Society, 63, 83-109. Retrieved January 08, 2025, from http://www.scielo.org.za/
scielo.php?script=sci_arttext&pid=51015-60462022000100005&Ing=en&tlng=en


https://doi.org/10.1080/09669582.2022.2043877
https://doi.org/10.1080/09669582.2022.2043877
https://doi.org/10.1353/aim.2020.0004
https://doi.org/10.1016/j.socscimed.2012.03.018
https://doi.org/10.1016/j.jenvp.2017.12.003
https://doi.org/10.1016/j.jenvp.2017.12.003
https://doi.org/10.3389/fpsyg.2022.870392
https://doi.org/10.1016/j.joclim.2022.100146
https://doi.org/10.1016/j.joclim.2022.100146
https://scholarscompass.vcu.edu/etd/6647/
https://scholarscompass.vcu.edu/etd/6647/
https://doi.org/10.3390/ijerph18179358
https://doi.org/10.3390/ijerph18179358
https://www.bbc.com/news/science-environment-58130705
https://www.theguardian.com/environment/2023/jul/22/climate-crisis-fear-psychology
https://www.theguardian.com/environment/2023/jul/22/climate-crisis-fear-psychology
https://doi.org/10.1007/s11136-017-1765-4
https://doi.org/10.1007/s11136-017-1765-4
https://cosmin.nl/wp-content/uploads/COSMIN-syst-review-for-PROMs-manual_version-1_feb-2018.pdf
https://cosmin.nl/wp-content/uploads/COSMIN-syst-review-for-PROMs-manual_version-1_feb-2018.pdf
http://www.scielo.org.za/scielo.php?script=sci_arttext%26pid=S1015-60462022000100005%26lng=en%26tlng=en
http://www.scielo.org.za/scielo.php?script=sci_arttext%26pid=S1015-60462022000100005%26lng=en%26tlng=en

COGENT MENTAL HEALTH e 25

*Mouguiama-Daouda, C., Blanchard, M. A., Coussement, C., & Heeren, A. (2022). On the
measurement of climate change anxiety: French validation of the climate anxiety
scale. Psychologica Belgica, 62(1), 123. https://doi.org/10.5334/pb.1137

*Nadarajah, K., David, J. C,, Brun, L., Bordel, S., Moyon, L., Le Foll, D., Delouvée, S., &
Somat, A. (2022). “we are running out of time”: Temporal orientation and informa-
tion seeking as explanatory factors of climate anxiety among young people. Psych, 4
(3), 560-573. https://www.mdpi.com/2624-8611/4/3/43

Neuenhaus, N. (2021). *climate change distress and pro-environmental behaviour: An
exploration into the role of self-determination (Master’s thesis). studenttheses.uu.nl.
Utrect, Netherlands: Utrecht University Student Theses Repository.

*Niskanen, N. (2022). Factor structure of Finnish-translated climate anxiety scale and an
examination of correlates in a Finnish convenience sample. Psychology. https://www.
utupub.fi/bitstream/handle/10024/154480/Niskanen_Noel_opinnayte.pdf?
sequence=1

O’Brien, A. J., & Elders, A. (2021). Climate anxiety. When it’s good to be worried. Journal
of Psychiatric & Mental Health Nursing. https://doi.org/10.1111/jpm.12817

Ojala, M., Cunsolo, A., Ogunbode, C. A., & Middleton, J. (2021). Anxiety, worry, and grief
in a time of environmental and climate crisis: A narrative review. Annual Review of
Environment and Resources, 46(1), 35-58. https://doi.org/10.1146/annurev-environ
-012220-022716

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C,, Mulrow, C. D.,
Shamseer, L., Tetzlaff, J. M., Akl, E. A, Brennan, S. E., Chou, R, Glanville, J.,
Grimshaw, J. M., Hrébjartsson, A., Lalu, M. M,, Li, T., Loder, E. W., Mayo-Wilson, E.
... Moher, D. (2021). The PRISMA, 2020 statement: An updated guideline for
reporting systematic reviews. BMJ, 372, n71. https://doi.org/10.1136/bmj.n71
(Clinical research (ed.)).

Papadopoulou, S. (2021). *self-determination theory and climate anxiety: Investigating
the role of motivation for pro-environmental behaviour (Master's thesis). https://
studenttheses.uu.nl/bitstream/handle/20.500.12932/1325/Papadopoulou%
20Sgourou%?20%287014198%29%20thesis.pdf?sequence=1&isAllowed=y

Patrick, R., Snell, T., Gunasiri, H., Garad, R., Meadows, G., & Enticott, J. (2022). Prevalence
and determinants of mental health related to climate change in Australia. The
Australian and New Zealand Journal of Psychiatry, 57(5), 710-724. https://doi.org/
10.1177/00048674221107872

Pihkala, P. (2020). The cost of bearing witness to the environmental crisis: Vicarious
traumatization and dealing with secondary traumatic stress among environmental
researchers. Social Epistemology, 34(1), 86-100. https://doi.org/10.1080/02691728.
2019.1681560

Pihkala, P. (2022). Toward a taxonomy of climate emotions. Frontiers in Climate, 3, 199.
https://doi.org/10.3389/fclim.2021.738154

Pittaway, C. R, Fielding, K. S., & Louis, W. R. (2024). Pathways to conventional and
radical climate action: The role of temporal orientation, environmental cognitive
alternatives, and eco-anxiety. Global Environmental Change, 87, 102886. https://doi.
org/10.1016/j.gloenvcha.2024.102886

Prinsen, C. A., Mokkink, L. B., Bouter, L. M., Alonso, J., Patrick, D. L., De Vet, H. C,, &
Terwee, C. B. (2018). COSMIN guideline for systematic reviews of patient-reported
outcome measures. Quality of Life Research, 27(5), 1147-1157. https://doi.org/10.
1007/511136-018-1798-3


https://doi.org/10.5334/pb.1137
https://www.mdpi.com/2624-8611/4/3/43
https://www.utupub.fi/bitstream/handle/10024/154480/Niskanen_Noel_opinnayte.pdf?sequence=1
https://www.utupub.fi/bitstream/handle/10024/154480/Niskanen_Noel_opinnayte.pdf?sequence=1
https://www.utupub.fi/bitstream/handle/10024/154480/Niskanen_Noel_opinnayte.pdf?sequence=1
https://doi.org/10.1111/jpm.12817
https://doi.org/10.1146/annurev-environ-012220-022716
https://doi.org/10.1146/annurev-environ-012220-022716
https://doi.org/10.1136/bmj.n71
https://studenttheses.uu.nl/bitstream/handle/20.500.12932/1325/Papadopoulou%2520Sgourou%2520%25287014198%2529%2520thesis.pdf?sequence=1%26isAllowed=y
https://studenttheses.uu.nl/bitstream/handle/20.500.12932/1325/Papadopoulou%2520Sgourou%2520%25287014198%2529%2520thesis.pdf?sequence=1%26isAllowed=y
https://studenttheses.uu.nl/bitstream/handle/20.500.12932/1325/Papadopoulou%2520Sgourou%2520%25287014198%2529%2520thesis.pdf?sequence=1%26isAllowed=y
https://doi.org/10.1177/00048674221107872
https://doi.org/10.1177/00048674221107872
https://doi.org/10.1080/02691728.2019.1681560
https://doi.org/10.1080/02691728.2019.1681560
https://doi.org/10.3389/fclim.2021.738154
https://doi.org/10.3389/fclim.2021.738154
https://doi.org/10.1016/j.gloenvcha.2024.102886
https://doi.org/10.1016/j.gloenvcha.2024.102886
https://doi.org/10.1007/s11136-018-1798-3
https://doi.org/10.1007/s11136-018-1798-3

26 (&) G.RAMSAY ET AL.

*Qi, B., Presseller, E. K., Cooper, G. E.,, Kapadia, A., Dumain, A. S., Jayawickreme, S. M.,
Munn-Chernoff, M. A., van Furth, E. F., Thornton, L. M., Bulik, C. M., & Munn-
Chernoff, M. A. (2022). Development and validation of an eating-related eco-
concern questionnaire. Nutrients, 14(21), 4517. https://doi.org/10.3390/nu14214517

*Ramirez-Lopez, A. S., Rosetti, M. F., & Poma, A. (2023). Gender, exposure to news, knowl-
edge about climate change, and prosociality predict climate anxiety scores in Mexican
students. Ecopsychology, 15(2), 184-192. https://doi.org/10.1089/ec0.2022.0049

*Reyes, M. E. S., Carmen, B. P. B, Luminarias, M. E. P,, Mangulabnan, S. A. N. B,, &
Ogunbode, C. A. (2021). An investigation into the relationship between climate
change anxiety and mental health among Gen Z filipinos. Current Psychology, 42(9),
1-9. https://doi.org/10.1007/512144-021-02099-3

Sanson, A, & Bellemo, M. (2021). Children and youth in the climate crisis. BJPsych
Bulletin, 45(4), 205-209. https://doi.org/10.1192/bjb.2021.16

Scholtes, V. A, Terwee, C. B,, & Poolman, R. W. (2011). What makes a measurement
instrument valid and reliable? Injury, 42(3), 236-240. https://doi.org/10.1016/j.injury.
2010.11.042

Schwaab, L., Gebhardt, N., Friederich, H. C,, & Nikendei, C. (2022). Climate change
related depression, anxiety and stress symptoms perceived by medical students.
International Journal of Environmental Research and Public Health, 19(15), 9142.
https://doi.org/10.3390/ijerph 19159142

*Schwartz, S. E.,, Benoit, L., Clayton, S., Parnes, M. F,, Swenson, L., & Lowe, S. R. (2023).
Climate change anxiety and mental health: Environmental activism as buffer. Current
Psychology, 42(20), 16708-16721. https://doi.org/10.1007/s12144-022-02735-6

*Searle, K, & Gow, K. (2010). Do concerns about climate change lead to distress?
International Journal of Climate Change Strategies and Management, 2(4), 362-379.
https://doi.org/10.1108/17568691011089891

*Simon, P. D., Pakingan, K. A., & Aruta, J. J. B. R. (2022). Measurement of climate change
anxiety and its mediating effect between experience of climate change and mitiga-
tion actions of Filipino youth. Educational & Developmental Psychologist, 39(1), 1-11.
https://doi.org/10.1080/20590776.2022.2037390

Soutar, C., & Wand, A. P. (2022). Understanding the spectrum of anxiety responses to
climate change: A systematic review of the qualitative literature. International
Journal of Environmental Research and Public Health, 19(2), 990. https://doi.org/10.
3390/ijerph19020990

Spitzer, R. L., Kroenke, K., Williams, J. B., & Léwe, B. (2006). A brief measure for assessing
generalized anxiety disorder: The GAD-7. Archives of Internal Medicine, 166(10),
1092-1097. https://doi.org/10.1001/archinte.166.10.1092

Stanley, S. K., Hogg, T. L., Leviston, Z., & Walker, I. (2021). From anger to action:
Differential impacts of eco-anxiety, eco-depression, and eco-anger on climate
action and wellbeing. The Journal of Climate Change and Health, 1, 100003.
https://doi.org/10.1016/j.joclim.2021.100003

*Stewart, A. E. (2021). Psychometric properties of the climate change worry scale.
International Journal of Environmental Research and Public Health, 18(2), 494. https://
doi.org/10.3390/ijerph 18020494

Szabd, M. (2011). The emotional experience associated with worrying: Anxiety, depres-
sion, or stress? Anxiety, Stress & Coping, 24(1), 91-105. https://doi.org/10.1080/
10615801003653430

*Tam, K. P., Chan, H. W., & Clayton, S. (2023). Climate change anxiety in China, India,
Japan, and the United States. Journal of Environmental Psychology, 87, 101991.
https://doi.org/10.1016/j.jenvp.2023.101991


https://doi.org/10.3390/nu14214517
https://doi.org/10.1089/eco.2022.0049
https://doi.org/10.1007/s12144-021-02099-3
https://doi.org/10.1192/bjb.2021.16
https://doi.org/10.1016/j.injury.2010.11.042
https://doi.org/10.1016/j.injury.2010.11.042
https://doi.org/10.3390/ijerph19159142
https://doi.org/10.3390/ijerph19159142
https://doi.org/10.1007/s12144-022-02735-6
https://doi.org/10.1108/17568691011089891
https://doi.org/10.1108/17568691011089891
https://doi.org/10.1080/20590776.2022.2037390
https://doi.org/10.1080/20590776.2022.2037390
https://doi.org/10.3390/ijerph19020990
https://doi.org/10.3390/ijerph19020990
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1016/j.joclim.2021.100003
https://doi.org/10.1016/j.joclim.2021.100003
https://doi.org/10.3390/ijerph18020494
https://doi.org/10.3390/ijerph18020494
https://doi.org/10.1080/10615801003653430
https://doi.org/10.1080/10615801003653430
https://doi.org/10.1016/j.jenvp.2023.101991
https://doi.org/10.1016/j.jenvp.2023.101991

COGENT MENTAL HEALTH e 27

Terwee, C. B,, Prinsen, C. A, Chiarotto, A., Westerman, M. J., Patrick, D. L., Alonso, J., &
Mokkink, L. B. (2018). COSMIN methodology for evaluating the content validity of
patient-reported outcome measures: A delphi study. Quality of Life Research, 27,
1159-1170.

*Urbild, J., Zauner, K., & Hepp, J. (2023). Panic internally, act sustainably: Climate
change distress predicts pro-environmental behavior in a modified work for envir-
onmental protection task and a dictator game. Current Research in Ecological and
Social Psychology, 4, 100099. https://doi.org/10.1016/j.cresp.2023.100099

Usher, K, Durkin, J.,, & Bhullar, N. (2019). Eco-anxiety: How thinking about climate
change-related environmental decline is affecting our mental health. International
Journal of Mental Health Nursing, 28(6), 1233-1234. https://doi.org/10.1111/inm.12673

*Uzun, K., OztUrk, A. F,, Karaman, C., Altin, F, O, M,, Arici, A, & Artan, T. (2022).
Adaptation of the eco-anxiety scale to Turkish: A validity and reliability study. Cal,
14(15), 110-115. pdf (archhealthscires.org).

*Weidner, J. (2021). An investigation of the relation between covid-19 anxiety, climate
anxiety, and locus of control. https://lup.lub.lu.se/luur/download?func=
downloadFile&recordOld=9062246&fileOld=9062248

*Whitmarsh, L., Player, L., Jiongco, A., James, M., Williams, M., Marks, E., & Kennedy-
Williams, P. (2022). Climate anxiety: What predicts it and how is it related to climate
action? Journal of Environmental Psychology, 83, 101866. https://doi.org/10.1016/j.
jenvp.2022.101866

Wittrock, S. (2021). *too worried to act? A correlational study on climate worry, climate
anxiety and pro-environmental behaviors among young adults. University of Twente
Student Theses. http://essay.utwente.nl/87438/

Woodbury, Z. (2019). Climate trauma: Toward a new taxonomy of trauma.
Ecopsychology, 11(1), 1-8. https://doi.org/10.1089/ec0.2018.0021

Woodbury, Z., Buzzell, L., & Chalquist, C. (2020). Nature as threat: The plague of
eco-anxiety. Medium. https://bit.ly/3DjVIv5

World Health Organization. (2021). Process of translation of instruments. WHO, https://
www.mhinnovation.net/sites/default/files/files/WHO0%20Guidelines%200n%
20Translation%20and%20Adaptation%200f%20Instruments.docx

*Wullenkord, M. C,, Troger, J.,, Hamann, K. R,, Loy, L. S., & 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. Climatic Change, 168
(3), 1-23. https://doi.org/10.1007/s10584-021-03234-6

Yoon, S., Speyer, R, Cordier, R, Aunio, P., & Hakkarainen, A. (2021). A systematic review
evaluating psychometric properties of parent or caregiver report instruments on
child maltreatment: Part 2: Internal consistency, reliability, measurement error, struc-
tural validity, hypothesis testing, cross-cultural validity, and criterion validity. Trauma,
Violence & Abuse, 22(5), 1296-1315. https://doi.org/10.1177/1524838020915591

*porsteinsdéttir, E. H. (2021).Climate change and the well-being of compulsory school
students (Doctoral dissertation). https://skemman.is/bitstream/1946/38871/1/BSc%
20ritgerd%20-%20lokaskil%203.pdf


https://doi.org/10.1016/j.cresp.2023.100099
https://doi.org/10.1111/inm.12673
https://lup.lub.lu.se/luur/download?func=downloadFile%26recordOId=9062246%26fileOId=9062248
https://lup.lub.lu.se/luur/download?func=downloadFile%26recordOId=9062246%26fileOId=9062248
https://doi.org/10.1016/j.jenvp.2022.101866
https://doi.org/10.1016/j.jenvp.2022.101866
http://essay.utwente.nl/87438/
https://doi.org/10.1089/eco.2018.0021
https://bit.ly/3DjVIv5
https://www.mhinnovation.net/sites/default/files/files/WHO%2520Guidelines%2520on%2520Translation%2520and%2520Adaptation%2520of%2520Instruments.docx
https://www.mhinnovation.net/sites/default/files/files/WHO%2520Guidelines%2520on%2520Translation%2520and%2520Adaptation%2520of%2520Instruments.docx
https://www.mhinnovation.net/sites/default/files/files/WHO%2520Guidelines%2520on%2520Translation%2520and%2520Adaptation%2520of%2520Instruments.docx
https://doi.org/10.1007/s10584-021-03234-6
https://doi.org/10.1177/1524838020915591
https://skemman.is/bitstream/1946/38871/1/BSc%2520ritgerd%2520-%2520lokaskil%25203.pdf
https://skemman.is/bitstream/1946/38871/1/BSc%2520ritgerd%2520-%2520lokaskil%25203.pdf

	Abstract
	1. Introduction
	1.1. Aim

	2. Methods
	2.1. Systematic literature search
	2.2. Literature search

	3. Data extraction
	3.1. Quality appraisal
	3.2. Evaluation and synthesis of psychometric properties

	4. Results
	4.1. Characteristics of included studies
	4.2. Characteristics of included instruments
	4.3. Methodological quality of included studies
	4.4. Content validity
	4.5. Other psychometric properties
	4.6. Translation of measures
	4.7. Psychometric properties and quality of evidence of the instruments

	5. Discussion
	5.1. Constructs
	5.2. Recommendations for the most suitable measure
	5.3. Limitations of included studies and measures
	5.4. Limitations of the review
	5.5. Implications

	6. Conclusions
	Acknowledgments
	Disclosure statement
	Funding
	ORCID
	Data availability statement
	References

