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Introduction: Climate change, considered as a pressing man-made disaster, poses a fundamental threat to
global health, with significant psychological consequences. However, measurement instruments assessing
these consequences of climate change remain limited. This study aimed to address this gap by developing
and validating an adapted version of the Man-Made Disaster-Related Distress Scale (MMDS), specifically
designed for the assessment of indirect climate change-related psychological consequences.
Materials and Methods: The items of the MMDS were adapted to climate change. The resulting “Climate
Change − Man-Made Disaster-Related Distress Scale” (CC-MMDS), comprising 16 items, was validated in an
online-based survey in Germany. Initially, 1070 participants were engaged in the survey.
Results: The data of n = 715 participants was used for analysis. Exploratory and confirmatory factor analyses
revealed a two-factor structure, encompassing “psychological distress” and “change of existing belief sys-
tems”, with acceptable to good model fit. The CC-MMDS demonstrated excellent reliability and good validity,
with measurement invariance across gender, age, and educational level.
Discussion: This study validated the CC-MMDS, confirming a two-factor structure. The scale demonstrated
strong measurement properties, making it a promising standardized instrument for assessing climate
change-related distress.
Conclusion: With its strong psychometric properties and efficient administration, the CC-MMDS offers valu-
able insights for research and can aid mental health providers in identifying and supporting individuals
impacted by climate change.
© 2024 The Authors. Published by Elsevier Masson SAS. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/)
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1. Introduction

Disasters, both natural (e.g., hurricanes) and man-made (e.g.,
war), have a significant negative impact on human life and health
worldwide [1,2]. As human activities are recognized as the main
cause of global warming and climate change (CC) [3,4], climate
change can consequently be categorized as a man-made disaster and
is commonly referred to as “man-made climate change” [5]. With its
significant consequences on mental health, CC poses a fundamental
public health threat, necessitating action [6,7].

There are direct and indirect pathways through which CC can
impact mental health negatively [7-9]. On the one hand, extreme
weather events and rising temperatures directly influence mental
well-being and are associated with an increase in psychological dis-
orders [9], like depression, anxiety, and especially post-traumatic
stress disorder [10-13]. Moreover, increasing or high temperatures
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were found to be correlated with higher suicide rates and more
aggressive behavior [14-16]. On the other hand, CC affects mental
health indirectly through the awareness of present and future conse-
quences of CC [9], leading to heightened psychological distress and
negative emotional states like anxiety, worry, anger or guilt [17-19].
As a result, the direct and indirect pathways of CC have multifactorial
negative psychological consequences, emphasizing the relevance of
this issue in psychotherapeutic contexts [20].

Despite the acknowledged adverse impacts and urgent calls for
action from organizations such as the World Health Organization [7]
and United Nations [3], research on measurement instruments
assessing the mental health consequences of man-made CC is still
limited [4]. There are several instruments that assess the general per-
ception or awareness of CC [21-23], some instruments that assess sol-
astalgia [24,25], and some that measure the mental health
consequences of CC in form of distress, worries, or anxiety [26-30].
While the Climate Change Anxiety Scale (CCAS) [26] represents one
such instrument, it has faced criticism, particularly concerning valid-
ity and factor structure [31]. Moreover, the CCAS has been criticized
for its high item difficulties, resulting in subjectively highly distressed
individuals receiving low scores, thereby rendering the CCAS unsuit-
able to identify affected individuals [32]. To address these shortcom-
ings, other instruments like the Eco-Anxiety Questionnaire (EAQ-22)
[30] and the Climate Change Distress and Impairment Scale (CC-DIS)
[27] were developed. However, those existing questionnaires assess
only one aspect of CC-related psychological consequences, like anxi-
ety or distress, while neglecting the man-made aspect and the associ-
ated doubts in belief systems. A change in belief systems has been
previously demonstrated to display a significant factor, next to psy-
chological distress, contributing to distress associated with man-
made disasters [33]. It is particularly important to assess this con-
struct in the context of CC, as anthropogenic actions are recognized
as the main cause of CC, labeling it as a man-made disaster [3].

The need for suitable measurement instruments led to the devel-
opment of the “Climate Change − Man-Made Disaster-Related Dis-
tress Scale” (CC-MMDS), adapted from the validated “Man-Made
Disaster-Related Distress Scale” (MMDS) [33]. Existing measurement
instruments targeting the mental health consequences of man-made
disasters in general present a viable foundation for an adaptation to
the specific context of man-made CC. The MMDS, validated in 2022,
has shown promising measurement properties and results in assess-
ing psychological distress fromman-made disasters.

The CC-MMDS aims to capture the multifaceted impacts and emo-
tional responses associated with CC, like distress, anxiety, anger, wor-
ries, and doubts in belief systems. Based on the MMDS [33], the CC-
MMDS was hypothesized to have a two-factor structure, good valid-
ity and reliability, and measurement invariance across gender, age,
and education.

2. Material and methods

This study adheres to the STROBE guidelines for cross-sectional
studies [34], received ethical approval from the University of Duis-
burg-Essen (23−11,342-BO), and was preregistered at Open Science
Framework (OSF.IO/B5NAK) [35].

2.1. Development of the climate change −man-made disaster-related
distress scale

The CC-MMDS, adapted from the original 14-item MMDS [33],
was developed through a literature review by three independent
researchers to ensure content validity. Based on the literature review,
the original MMDS items were adjusted for CC context and extended
by three new items capturing feelings of guilt, anger, and doubts
about the political approach to tackle CC, as these were feelings often
associated with CC. An interdisciplinary panel of four psychologists
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and two physicians, all experienced in public and mental health
research [9,36,37], evaluated and refined the items through multiple
feedback rounds. In each round, feedback was collected, revisions
were made, and the updated version was reviewed again until con-
sensus was reached.

The initial CC-MMDS consisted of 17 items (Appendix A), each to
be rated on a 7-point Likert scale ranging from 1 = "strongly disagree"
to 7 = "strongly agree" (other values not specified). Higher scores
indicate higher CC-related distress. One item was excluded after item
analysis due to its poor discrimination and low difficulty (Appendix
B). The final CC-MMDS comprises 16 items (Appendix C).

2.2. Participants and procedure

The sample comprised 1070 German-speaking individuals, aged ≥
18, who voluntarily participated in the anonymous cross-sectional
study from October 2023 to February 2024. The survey was adminis-
tered using the online software Unipark [38] and disseminated across
public channels (personal and professional contacts, social media,
flyers). Electronic informed consent was obtained from all partici-
pants.

805 (75.23 %) participants successfully completed the survey. 15
participants aged under 18 were excluded, along with 32 participants
who failed instructed response items and 43 with longstring
responding (> 15) [39]. The remaining 715 participants were
included in all subsequent analyses. The sample size met recom-
mended guidelines for validation studies [40].

2.3. Measures

Sociodemographic information, such as gender, age, educational
level, and net income were assessed. Additionally, participants were
asked to indicate how they would position themselves with regard to
CC (I see myself “strongly as a CC denier” / “more as a CC denier” /
“neutral/neither” / “more as a CC activist” / “strongly as a CC activ-
ist”).

The following standardized assessment instruments were applied
to test for validity of the CC-MMDS. Further details regarding the vali-
dation process are provided under Section 2.4.

Short scale for Environmental Awareness (EA) [41]. This scale meas-
ures environmental awareness (a = .80) on two subscales: environ-
mental affect and cognition (6 items, a = .78) and environmental
behavior (3 items, a = .54). The items can be answered on a 4-point
and 6-point Likert scale, respectively.

Climate Change Anxiety Scale (CCAS) [26]. The CCAS measures the
emotional response to CC (a = .91) on two subscales: cognitive-emo-
tional impairment (8 items, a = .84), and functional impairment (5
items, a = .88). The German version consists of 13 items that can be
answered on a 7-point Likert scale [42].

Sense of Coherence Scale Short Form (SOC-L9) [43]. The unidimen-
sional SOC-L9 measures sense of coherence (a = .86) and is a revised
short form of the sense of coherence scale (SOC) by Antonovsky [44].
It consists of nine items that are based on a 7-point Likert scale.

Big Five Inventory-10 (BFI-10) [45]. The BFI-10 is a questionnaire
that assesses personality traits (a = .56) based on the OCEAN model:
openness (rSB = .54), conscientiousness (rSB = .45), extraversion
(rSB = .77), agreeableness (rSB = .38), and neuroticism (rSB = .63). Each
trait is represented by two items answered on a 5-point Likert scale.

Generalized Anxiety 7-item Scale (GAD-7) [46]. The GAD-7 assesses
anxiety symptoms (a = .89). It consists of seven items that can be
answered on a 4-point Likert scale.

Patient Health Questionnaire-8 (PHQ-8) [47]. The PHQ-8 is a
screening instrument to assess depression symptoms (a = .88). It con-
sists of eight items and is based on a 4-point Likert scale.

Distress Thermometer (DT) [48]. The DT measures psychological
distress on one visual scale from 0 to 10.



Table 1
Demographic characteristics of the study sample (N = 715).

Categorical variables n (%)

Gender
Female 473 (66.15)
Male 227 (31.75)
Inter/divers 15 (2.1)

Educational level
University degree 424 (59.3)
University entrance qualificationa 221 (30.9)
Upper secondary schoolb 43 (6.0)
Lower secondary schoolc 14 (2.0)
Other 13 (1.8)

Net income (per month)
No answer 48 (6.71)
< 1000,- Eur 170 (23.78)
1000−3000,- Eur 307 (42.94)
3000−5000,- Eur 146 (20.42)
> 5000,- Eur 44 (6.15)

Personal positioning with regard to climate change
Strongly as a climate change denier 3 (0.42)
More as a climate change denier 6 (0.84)
Neutral/neither 212 (29.65)
More as a climate change activist 376 (52.59)
Strongly as a climate change activist 118 (16.50)

a 13 years of education.
b 10 years of education.
c mandatory 9 years of education.
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2.4. Data analysis

Data analysis was carried out in four sequential steps using R ver-
sion 4.2.2 [49]:

In the first step, an exploratory factor analysis (EFA) was per-
formed. Item suitability was evaluated with the Kaiser-Meyer-Olkin
(KMO) measure and Bartlett’s test of sphericity. The underlying factor
structure was determined by plotting the Eigenvalues via a scree test,
inspecting the very simple structure criterion (VSS), and Velicer’s
minimum average partial (MAP) criterion [50,51]. Subsequent factor
extraction was conducted using maximum likelihood estimation
with promax rotation.

In the second step, a confirmatory factor analysis (CFA) was con-
ducted to confirm the model from the preceding EFA using the R
package lavaan [52] with maximum likelihood robust (MLR) estima-
tor. Model fit was evaluated as good with a Comparative Fit Index
(CFI) and Tucker Lewis Index (TLI) > .90, a Root Mean Square Error of
Approximation (RMSEA) < .06, and a Standardized Root Mean Square
Residual (SRMR) < .08 [53].

In the third step, reliability and discriminant, convergent, and cri-
terion validity of the CC-MMDS and its subscales were tested. Reli-
ability was evaluated with Cronbach’s a and McDonald’s v. In order
to verify convergent validity, Pearson correlations between CC-
MMDS, its subscales, and other related scales (subscales of EA and
CCAS, SOC-L9, BFI-10 neuroticism) were examined. Discriminant
validity was assessed by correlating the CC-MMDS and its subscales
with the remaining BFI-10 subscales. Criterion validity was examined
through correlations with GAD-7, PHQ-8, and DT.

In the fourth step, the final model was tested regarding measure-
ment invariance across gender, educational level, and age. For gen-
der, a female (n = 473, 66.15 %) and a male (n = 227, 31.75 %) group
were compared. 15 persons that identified as inter/diverse were
excluded from this analysis. Regarding educational invariance, the
study sample was divided into the three groups: university degree
(n = 424, 59.30 %), university entrance qualification (highest school
certificate in Germany after 13 years of education; n = 221, 30.91 %),
and other school certificate (n = 70, 9.80 %). To assess age invariance,
participants were categorized into three age groups: 19−30 years
(n = 309, 43.22 %), 31−50 years (n = 184, 25.73 %), and 51−87 years
(n = 212, 29.65 %). Measurement invariance was tested with three
consecutive steps − configural, metric, and scalar invariance − of
multiple-group CFA [54,55]. Invariance was defined as DCFI < 0.01
and DRMSEA < 0.015 [54,55].

3. Results

3.1. Sample characteristics

The study sample (N = 715) had a mean age of 39.14 (§ 15.59)
years, with an age range between 18 and 87 years. Additional charac-
teristics of the study sample are detailed in Table 1.

3.2. Step one − exploratory factor analysis

The KMO test indicated excellent sampling adequacy with a value
of 0.95 [56]. Bartlett’s Test of Sphericity was significant,
X2(120) = 7822.81, p < .001 [57]. Analysis of the scree plot and VSS
criterion suggested a two-factor structure. VSS complexity 2 reached
a maximum of 0.96, while Velicer’s MAP criterion reached a mini-
mum of 0.02 with two factors. These factors explained 58 % of cumu-
lative variance. Based on these results, a factor structure with two
inter-correlating underlying factors was proposed.

The first factor includes items related to negative emotional
states, including distress, anxiety, and depression. The second factor
involves items related to doubts about the future, social norms and
values, and the political approach to CC. Based on item content and
3

the MMDS [26], the two factors were termed “psychological distress”
and “change of existing belief systems”. Fig. 1 and Appendix D pro-
vide detailed factor loadings.

3.3. Step two − confirmatory factor analyses

Based on the EFA results, a two-factor model of the CC-MMDS was
tested with CFA (Model 1). Items 1−7, 10, and 15−17 were assigned
to the first factor, and items 8 and 11−14 to the second factor.
Another pre-considered theoretical model was tested where items 8
and 10 were switched based on their content (Model 2). A third
model was tested where items 7, 8, and 10 were excluded due to low
factor loadings (Model 3).

Results of the CFA are presented in Table 2. Despite Model 3
showing the best model fit indices, Model 1 was chosen for subse-
quent analyses as there were only marginal differences and in order
to retain as much information as possible [58].

3.4. Climate change −man-made disaster-related distress scale (CC-
MMDS)

The mean score of the CC-MMDS was 4.28 (§ 1.37, range 1−7).
The CC-MMDS was divided into two subscales: “psychological dis-
tress” (feelings of depression, anxiety, and distress related to CC) and
“change of existing belief systems” (doubts about the future, social
norms and values, and the political system’s approach to CC). Partici-
pants averaged 3.96 (§ 1.45) on psychological distress, and 4.98 (§
1.48) on change of existing belief systems.

3.5. Step three − reliability and validity analyses

Reliability analysis indicated a high internal consistency of the 16-
item two-factor CC-MMDS, with Cronbach’s a = .94 and McDonald’s
v = .95. The psychological distress subscale had a = .93 and v = .93,
and the change of existing belief systems subscale had a = .88 and
v = .88.

Convergent validity analyses revealed that the CC-MMDS and its
subscales had highly significant positive correlations with the vali-
dated CC subscales of the EA and CCAS, highly significant negative



Fig. 1. Factor structure of the CC-MMDS with associated factor loadings.

J. Beckord, J.B. Krakowczyk, N. Gebhardt et al. The Journal of Climate Change and Health 20 (2024) 100356
correlation with the SOC-L9, and a significant positive correlation
with the BFI-10 neuroticism scale.

Discriminant validity analyses showed no correlations of the CC-
MMDS and its subscales with the extraversion and agreeableness
subscales of the BFI-10. There was a significant negative correlation
between the conscientiousness subscale and both the CC-MMDS and
change of existing belief systems subscale. There was also a signifi-
cant positive correlation between the openness subscale and both
the CC-MMDS and psychological distress subscale.

Criterion validity analyses showed highly significant positive correla-
tions between the CC-MMDS and its subscales and the GAD-7, PHQ-8,
and DT. Results of the validation analyses are depicted in Table 3.

3.6. Step four −measurement invariance

Based on the accepted two-factor model from CFA, measurement
invariance of the CC-MMDS was tested across gender, age, and edu-
cational level. Results in Table 4 indicate minimal deterioration in
model fit from weak to strong invariance, with DCFI < .01 and
DRMSEA < .015, establishing scalar invariance across these factors.

4. Discussion

This study aimed to develop and validate an instrument specifi-
cally designed to capture psychological consequences of CC. Despite
Table 2
Results of CFA.

Model Chi-square df CFI TLI

Model 1 681.431 103 .913 .898
Model 2 715.681 103 .907 .892
Model 3 485.863 64 .925 .908

Note: df, degrees of freedom; CFI, Comparative Fit Ind
Square Error of Approximation; SRMR, Standardized R
tion Criterion; SABIC, Sample-size Adjusted Bayesian
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increasing concerns in psychotherapeutic settings about CC-related
distress among patients, psychotherapists often feel inadequately
prepared to address these issues [59]. Given the limited research and
measurement instruments in this area, the CC-MMDS can gain new
insights and enhance care.

The EFA confirmed a two-factor structure for the CC-MMDS,
consistent with the original MMDS. Accordingly, these factors
were labeled as 1) psychological distress and 2) change of exist-
ing belief systems. The psychological distress factor encompasses
emotions commonly associated with CC, such as anxiety, depres-
sion, distress, worries, helplessness, guilt, and uncertainty
[10,11,17,19]. Meanwhile, the change of existing belief systems
factor assesses doubts about personal values, social beliefs, norms,
and structures, a just world, and the political approach to CC. This
is as CC is often associated with the reevaluation of personal val-
ues and a subsequent change towards climate-friendly behavior,
and with a loss of trust in the political system to handle CC
[60,61]. The unexpected switch of items 08 and 10 by the EFA
can be theoretically justified: Item 10 might have been re-
assigned because the re-evaluation of the one’s worldview is
often accompanied by uncertainty and anxiety [61]. Item 08
might have been re-assigned because anger has a different emo-
tional quality than other emotions, motivating action [62] and
correlating with doubts regarding political agents, perceptions of
justice, or mankind [60].
RMSEA SRMR AIC SABIC

.096 .053 39,565.85 39,611.96

.099 .059 39,608.17 39,654.28

.104 .049 31,743.84 31,781.56

ex; TLI, Tucker Lewis Index; RMSEA, Root Mean
oot Mean Square Residual; AIC, Akaike Informa-
Information Criterion.



Table 3
Correlation coefficients and significance levels of the CC-MMDS and its subscales.

Scales CC-MMDS Psychological
distress

Change of belief
systems

CC-MMDS 1.00 0.97*** 0.87***
CC-MMDS-PD 0.97*** 1.00 0.74***
CC-MMDS-CBS 0.87*** 0.74*** 1.00

Convergent Validity
EA-AC 0.61*** 0.57*** 0.60***
EA-B 0.34*** 0.32*** 0.34***
CCAS-CEI 0.63*** 0.66*** 0.47***
CCAS-FI 0.59*** 0.60*** 0.48***
SOC-L9 �0.25*** �0.27*** �0.19***
BFI-N 0.17** 0.19** 0.10**

Discriminant
Validity
BFI-E �0.04 �0.05 �0.04
BFI-C �0.08* �0.07 �0.10**
BFI-O 0.08* 0.08* 0.05
BFI-A �0.04 �0.04 �0.05

Criterion Validity
GAD-7 0.36*** 0.39*** 0.26***
PHQ-8 0.31*** 0.32*** 0.23***
DT 0.28*** 0.29*** 0.21***

Note: *p < .05, **p < .01, ***p < .001. CC-MMDS-, climate change −man-made disas-
ter-related distress scale-(psychological distress, change of existing belief systems);
EA-, Environmental Awareness-(Affect and Cognition, Behavior); CCAS-, Climate
Change Anxiety Scale-(Cognitive Emotional Impairment, Functional Impairment);
SOC-L9, Sense of Coherence Scale; BFI-, Big Five Inventory-(Neuroticism, Extraver-
sion, Conscientiousness, Openness, Agreeableness); GAD-7, General Anxiety Disor-
der-7; PHQ-8, Patient Health Questionnaire-8; DT, Distress Thermometer.

J. Beckord, J.B. Krakowczyk, N. Gebhardt et al. The Journal of Climate Change and Health 20 (2024) 100356
Subsequent CFA further confirmed the two-factor structure, test-
ing three models with different item allocations. Model 1, based on
EFA outcomes, showed superior fit compared to Model 2, which
involved reassigning two items based on their content. Model 1 was
preferred over Model 3, which excluded three items due to low factor
loadings and demonstrated a slightly better fit, as marginal differen-
ces in model fit indices and the potential loss of relevant content
favored retaining all items [58]. Specifically, items 08 (anger) and 07
(guilt), are both commonly reported in association with CC [19,63].
Model 1 of the CFA demonstrated an acceptable-to-good fit: Both the
CFI and TLI indicated a good fit [53] and the SRMR also met the rec-
ommended threshold. Although RMSEA did not meet guidelines [53],
it remained marginal [64].

Reliability analyses revealed excellent internal consistencies for
the CC-MMDS and its two subscales, while validity analyses showed
overall good results. Significant positive correlations between the CC-
MMDS scales and other CC scales confirmed convergent validity.
Table 4
Measurement invariance testing.

Model Chi-square df CFI TLI RMSEA

681.431 103 .913 .898 .096
Gender
Configural 793.762 206 .911 .896 .096
Metric 817.856 220 .910 .902 .094
Scalar 855.579 234 .907 .905 .092

Age
Configural 918.632 309 .910 .896 .097
Metric 971.155 337 .908 .902 .095
Scalar 1038.193 365 .903 .904 .093

Education
Configural 984.683 309 .904 .888 .101
Metric 1018.324 337 .905 .898 .096
Scalar 1065.163 365 .903 .904 .093

Note: df, degrees of freedom; CFI, Comparative Fit Index; TLI, Tucke
tion; SRMR, Standardized Root Mean Square Residual; AIC, Akaike
Information Criterion; DCFI, change in Comparative Fit Index; DRMS
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Moreover, there was a small yet significant positive correlation of the
CC-MMDS and its subscales with the BFI-10 neuroticism subscale and
a significant negative correlation with the SOC-L9. This is in line with
previous validity analyses of the MMDS and further supports conver-
gent validity.

Discriminant validity was supported by the absence of correla-
tions between the CC-MMDS scales and the extraversion and agree-
ableness subscales of the BFI-10. However, there was a significant
negative correlation between the CC-MMDS and its change of exist-
ing belief systems subscale with the conscientiousness subscale of
the BFI-10, likely due to conscientiousness mitigating beliefs in a just
world [65]. Additionally, a significant positive correlation was found
between the CC-MMDS and its psychological distress subscale with
the BFI-10 openness subscale, suggesting that greater openness leads
to less denial and more concerns about CC [66].

Finally, criterion validity was suggested by highly significant cor-
relations between the CC-MMDS and the GAD-7, PHQ-8, and DT, indi-
cating that CC-MMDS captures symptoms of anxiety, depression, and
distress, aligning with previous MMDS validations. The low correla-
tion indices emphasize good criterion validity, as they indicate that
the CC-MMDS measures CC-specific distress distinct from general
psychological distress [62].

Measurement invariance across gender, age, and educational level
was examined to ensure accurate interpretation of group differences,
a critical aspect of measurement instruments [67]. Scalar invariance
was confirmed for the CC-MMDS, indicating that it measures equally
across women and men, age groups, and different educational levels.
This contrasts with the MMDS, which showed limited invariance,
potentially influenced by differences in sample sizes.

Some limitations should be noted. Firstly, a potential selection
bias may exist due to the convenience sample, overrepresenting
women and individuals with a university degree [68,69]. Addition-
ally, CC was treated as a man-made disaster, despite some people
being skeptical about humanity’s responsibility in CC [70]. Moreover,
the sample was unbalanced regarding CC position, with a majority
identifying as CC activists and only a few as deniers, possibly result-
ing from a social desirability bias [70]. Future studies should address
the social desirability bias, e.g. through a more nuanced language like
“skepticism” instead of “denial” and use a population-representative
sample to enhance generalizability. As the CC-MMDS was validated
only in a German-speaking region, international validation is needed
to explore cross-regional differences and comparisons between
directly and indirectly affected regions of CC. Furthermore, the cross-
sectional design limits the ability to capture long-term developments
and consequences of CC. Consequently, future research should evalu-
ate the CC-MMDS’s predictive validity within a longitudinal study.
SRMR AIC SABIC DCFI DRMSEA

.053 39,565.85 39,611.96

.054 38,776.12 38,910.96 �0.002 .000

.061 38,766.99 38,882.57 �0.001 �0.002

.063 38,775.43 38,871.74 �0.003 �0.002

.056 39,060.64 39,263.93 �0.003 .001

.069 39,050.88 39,215.45 �0.002 �0.002

.071 39,061.18 39,187.04 �0.005 �0.002

.056 39,687.35 39,892.72 �0.009 .005

.062 39,653.06 40,197.17 .001 �0.005

.063 39,638.54 39,765.67 �0.002 �0.003

r Lewis Index; RMSEA, Root Mean Square Error of Approxima-
Information Criterion; SABIC, Sample-size Adjusted Bayesian
EA, change in RMSEA.
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Despite its’ limitations and given the limited research on CC and
mental health, the CC-MMDS offers new insights on the multifaceted
nature of CC’s negative mental health impacts. Moving forward, the
CC-MMDS can help mental health professionals identify individuals
in need of psychosocial support due to CC-related distress. This topic
has become increasingly relevant, which is further highlighted by the
recent world health assembly of the WHO in 2024, which has primar-
ily dealt with the strengthening of mental health and psychosocial
support regarding natural and man-made disasters [71]. To the best
of our knowledge, the CC-MMDS is the first measurement instrument
that acknowledges CC�s man-made nature and thereby captures CC-
related distress not only as a type of psychological distress but also as
a change in existing belief systems, leading to a more holistic picture.
This is particularly promising for clinical practice, as it helps mental
health professionals to assess which of the two factors (psychological
distress or change in belief systems) displays a higher burden for
their patients and to provide tailored psychotherapeutic support.
This is important, as research has shown that psychotherapists often
feel inadequately prepared to address CC-related issues [59]. Ulti-
mately, it can guide the development of targeted interventions for
adapting to CC challenges.

5. Conclusion

Man-made CC, like other man-made disasters, has significant
mental health consequences. However, reliable measurement tools
are limited. Addressing this gap, the CC-MMDS was developed to spe-
cifically assess CC-related distress. Comprising 16 items distributed
across two subscales − psychological distress and change of existing
belief systems − the CC-MMDS demonstrates excellent reliability and
good validity. Additionally, it exhibits measurement invariance across
gender, age, and educational level. Thus, the CC-MMDS can serve as a
standardized measurement instrument within CC research. Scientifi-
cally, it offers unprecedented insights into CC-related distress and its
potential connections to mental health disorders. In the future, the
CC-MMDS will aid mental health providers in quickly identifying
individuals in need of psychosocial support due to CC. Moreover, it
promises to spearhead the development of targeted interventions
tailored to foster resilience amidst the challenges posed by CC.
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