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Background

Psychotherapy patients are particularly vulnerable to the experience of eco-distress, often referred to as climate anxiety or eco-anxiety. Eco-distress can foster pro-environmental behavior, but its various symptoms might as well be functionally impairing and are negatively correlated with psychological well-being. The link between eco-distress and depressive and anxiety symptoms, as well as the use of dysfunctional emotion regulation strategies, may explain this vulnerability and suggest ways to promote resilience.





Methods

Psychotherapy out-patients were screened at T1 (n = 203) and again five months later (T2; n = 79) for anxious (Generalized Anxiety Disorder Scale; GAD-7) and depressive symptoms (Patient Health Questionnaire; PHQ-9) and for eco-distress (Eco-Anxiety Questionnaire, EAQ-22; Generalized Anxiety Disorder Scale-Climate Version; GAD-7-C; Climate Change-Man-Made Disaster Distress Scale; CC-MMDS). Emotion regulation strategies were assessed at T1. Factorial validity was tested for eco-distress questionnaires. The relationship of eco-distress, depressive and anxious symptoms, and emotion regulation strategies was tested via multivariate models, multiple regression analysis, and mediation analysis.





Results

The EAQ-22 and GAD-7-C showed good model fit, the factorial structure of the CC-MMDS had to be adapted. Participants who screened positive for a generalized anxiety disorder and/or a depressive disorder at T1 reported higher levels of eco-distress, but changes in anxious or depressive symptoms from T1 to T2 did not predict a change in eco-distress. At T1, Rumination and Catastrophizing predicted higher scores of eco-distress for all three questionnaires. However, emotion regulation strategies did not mediate the effect of depressive and anxious symptoms on eco-distress.





Conclusion

Eco-distress is associated with the frequent use of the emotion regulation strategies Catastrophizing and Rumination and is higher in individuals with depressive and anxious symptoms. Addressing the use of these emotion regulation strategies in individuals could promote psychological resilience when facing the climate crisis.
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1 Introduction

Climate change is one of the environmental crises caused by humans, which increases the imbalance of the Earth’s system as a whole (1). It interacts with other environmental crises caused by human influence, such as ocean acidification, air pollution, and the destruction of eco-systems. Thereby, climate change and other ecological crises are a severe threat to the basis of human livelihood (2). Mitigation and adaption efforts remain inadequate despite the accumulating knowledge about the multi-layered risks for our physical and mental health resulting from a rapidly changing climate with increasing temperatures, sea level rise, more heat waves, droughts, floods, and sand or dust storms (3).

The knowledge about human-induced environmental degradation and the anticipation of its future consequences can induce psychological distress in individuals (4, 5). This distress can express itself through a range of negative emotions, such as anxiety, sadness, guilt, despair, grief, or anger (6). It can be accompanied by cognitive indicators such as difficulty concentrating or fatigue, physiological indicators such as muscle tension or nausea, and behavioral indicators, such as poor sleep, constant alertness, or social withdrawal (7–9). While these reactions are oftentimes subsumed under the terms climate anxiety or eco-anxiety (5, 10), we will use the broader term of eco-distress to account for the fact that the concept encompasses other emotions than anxiety, as well as cognitive and physical impacts (11). With ongoing climate change, the prevalence of eco-distress is expected to rise further, especially in younger generations (8).

Although eco-distress is considered an adequate response to the threat posed by climate change and can foster pro-environmental behavior, it also shows a negative correlation with well-being and can lead to functional impairments in its extreme forms (12–16). Functional impairments can be understood as behaviors, emotions, thoughts, and physical symptoms limiting individuals in personal and occupational spheres of life, which can cause severe losses in quality of life on a personal level and substantial economic losses on a societal level (17–19). Most eco-distress questionnaires assess both negative emotional reactions, as well as different aspects of resulting functional impairments (20). Functional impairments due to eco-distress may be very similar or identical to those of depression (e.g. sleep disturbances) or anxiety (e.g. arousal), without fulfilling diagnostic requirements for depressive or anxiety disorders (21). In a previous study, patients with mental health impairments such as depression or anxiety disorders showed a heightened vulnerability for the experience of higher levels of eco-distress (22). The cause and course of the impairing consequences of eco-distress and the heightened vulnerability of persons with co-existing general mental health impairments are not yet understood and warrant further attention to minimize the functional impairments resulting from eco-distress, especially in vulnerable subgroups.

The framework of appraisal theories offers a possible explanation why the experience of eco-distress is linked to both functional impairments and pro-environmental behavior (23, 24). These theories posit that functional impairments are the result of an intense negative emotional reaction to a stimulus without the capacity to effectively regulate the response to the stimulus. In the context of the climate crisis, individuals who acknowledge the climate crisis as a threat and simultaneously do not have the capacity to effectively regulate the ensuing emotional reaction are prone to exhibit severe levels of eco-distress, accompanied by functional impairments. If, on the other hand, a person acknowledges climate change as a threat and is able to regulate the ensuing emotional response, this might foster pro-environmental behavior and motivate action (see Figure 1). Previous research has already addressed emotion regulation strategies and eco-distress in children (25), in relation to pro-environmental behavior (16), and in relation to worry about the future (26). Deepening our understanding of which emotion regulation strategies are relevant when faced with the threat of the climate crisis would be helpful to support people in dealing with this threat in a constructive manner. Moreover, emotion regulation strategies might represent common underlying dysfunctional processes of eco-distress and depressive and anxious symptoms, thereby explaining the heightened vulnerability of persons with mental health impairments.

[image: Flowchart showing the relationship between general negative stimuli and climate change specific stimulus leading to dysfunctional emotion regulation strategies. This results in depressive and anxious symptoms, eco-distress, or both, culminating in functional impairments.]
Figure 1 | Schematic display of the hypothesized relationship of emotion regulation strategies, eco-distress, depressive and anxious symptoms, and functional impairments.

Our aim was to explore the interplay of eco-distress, depressive and anxious symptoms, and emotion regulation strategies. As persons with co-existing mental health impairments are particularly vulnerable toward the experience of eco-distress, we assessed these aspects in a population of psychotherapy out-patients. No questionnaires have been evaluated regarding their psychometric properties in a clinical population before, thus our first research aim was to establish which questionnaires are suitable to assess eco-distress in a clinical sample. We hypothesized that the questionnaires which had been validated in the general population would show an acceptable fit in a clinical population, as well (H1). In a second step, we explored how elevated levels of depressive and anxious symptoms interact with eco-distress, both cross-sectionally and longitudinally. We hypothesized that psychotherapy out-patients with a pronounced anxious and depressive symptomology would show higher scores of eco-anxiety (H2). Finally, we were interested in identifying which emotion regulation strategies are associated with eco-distress and whether they mediate the relationship of depressive and anxious symptoms with eco-distress. As there was no previous literature on this relationship, this hypothesis was tested exploratory and not directed (H3).




2 Methods

The presentation of our analysis is structured according to the STROBE guidelines for cross-sectional studies (27). The study was approved by the ethics committee of the Medical Faculty of the University of Heidelberg (S-249/2023) and is in line with the Declaration of Helsinki. The design was pre-registered at Open Science Framework (https://osf.io/zgrqe/?view_only=d75a73f2e1b547aa8d1eeff00fc5323f).



2.1 Participants and procedure

Participants were psychotherapy out-patients at the Heidelberg Institute for Psychotherapy (HIP), Heidelberg, Germany, recruited between 09.10.2023 and 17.09.2024. The HIP is a training institute for psychotherapy with a psychodynamic and a systemic focus (28). At the HIP, both medical and psychological psychotherapists in training offer supervised out-patient psychotherapy to clients diagnosed with depressive disorders, anxious disorders, stress-related disorders, and personality disorders. If patients agreed to participate, they filled out the questionnaire in paper or online and had the option to indicate an e-mail address to be contacted again for a re-assessment five months later. Participants were eligible if they were 18 years or older, already in psychotherapy treatment at the HIP or about to start, and capable of giving informed consent. Patients’ psychiatric diagnoses were not part of our data set. Analyses based on categorizations of participants into groups with and without a probable diagnosis of generalized anxiety disorder or depression were thus solely based on psychometric testing. The focus of our study was the assumed general heightened vulnerability of psychotherapy patients, not the relationship of eco-distress and specific diagnoses. We assessed symptoms of depression and anxiety because they are common features of eco-distress questionnaires and thus likely part of the explanation for the association of eco distress and general mental health impairments. All participants were informed about the study’s procedure and gave written informed consent to participate.




2.2 Measures



2.2.1 Eco-distress questionnaires

As the definition of eco-distress differs between questionnaires, we decided to employ several questionnaires covering different aspects of eco-distress which had already been successfully validated in the general German-speaking population:

The Eco-Anxiety Questionnaire (EAQ-22) (29) was first developed in Hungary and its factorial structure has successfully been replicated in a German sample (30). It consists of two subscales: habitual ecological worry, which encompasses climate-change related negative emotional reactions; and negative consequences of eco-anxiety, which encompasses functional impairments through climate-change related thoughts and emotions, such as poor sleep, constant alertness, or muscle tension.

The Generalized Anxiety Disorder Scale – Climate Version (GAD-7-C) (31) is an adaption of the Generalized Anxiety Disorder Scale (GAD-7) (32), adding the specification “…when thinking about climate change” to the items assessing symptoms of generalized anxiety disorder. Although this questionnaire has already been used in a clinical sample (22), data on its factorial validity has not yet been published.

The Climate Change Version of the Man Made Disaster-Related Distress Scale (CC-MMDS) (33) is an adaption of the Man Made Disaster-Related Distress Scale (34) which has originally been developed to assess psychological distress after man-made disasters. The CC-MMDS defines climate change as a man-made disaster and consists of two subscales: Psychological Distress, which encompasses climate change-related emotional reactions and functional impairments; and Change of Existing Belief Systems, which assesses whether society’s handling of climate change affects people’s general beliefs about society, politics, and the future.




2.2.2 Depressive and anxious symptoms

Anxious symptoms were assessed with the General Anxiety Disorder Scale (GAD-7) in its original form (32), depressive symptoms were assessed with the Patient Health Questionnaire (PHQ-9) (35). Both instruments are well established in mental health research and cut-off scores have been established to screen for depressive disorders or generalized anxiety disorders and to assess severity of anxious or depressive symptoms. Regarding established cut-off scores for GAD-7 and PHQ-9, participants screened positive for a generalized anxiety disorder if GAD-7 ≥ 10. In a sample of n = 2,740 patients, this cut-off showed a sensitivity of 89% and a specificity of 82% (32). For the PHQ-9, participants screened positive for a depressive disorder if PHQ-9 ≥ 10. In a sample of n = 6,000 patients, this cut-off showed a sensitivity of 88% and a specificity of 88% (35).




2.2.3 Emotion regulation strategies

Emotion regulation refers to strategies which change the intensity, duration, and type of an emotional reaction (36). They play an integral role in the development of general mental health impairments (37). The Cognitive Emotion Regulation Questionnaire-Short-Climate Change Version (CERQ-SC) is an adaption of the Emotion Regulation Questionnaire-Short (38), which assesses nine different emotion regulation strategies, such as Rumination, Catastrophizing, or Acceptance. It is widely used and has already been applied to study the link of emotion regulation strategies and climate action (16). It was adapted by the research team to address emotion regulation strategies in the context of climate change-related emotions, e.g. Rumination: “I think about how I feel because of climate change”. The modified version of the questionnaire in its original and in a translated version is made available on OSF (https://osf.io/zgrqe/?view_only=d75a73f2e1b547aa8d1eeff00fc5323f).





2.3 Data analysis

In a first step, model fit of the three eco-distress questionnaires in a clinical sample was tested. We ran confirmatory factor analyses (CFA) using the R package lavaan (39) for eco-distress (EAQ-22, GAD-7-C, and CC-MMDS), employing a maximum likelihood robust (MLR) estimator and full information maximum likelihood estimation for missing values. Model fit was considered acceptable if Comparative Fit Index (CFI) and Tucker Lewis Index (TLI) >.90, a Root Mean Square Error of Approximation (RMSEA) <.08, and a Standardized Root Mean Square Residual (SRMR) <.08 (40, 41). Furthermore, reliability, convergent validity, discriminant validity, and measurement invariance of the EAQ-22, GAD-7-C, and CC-MMDS were tested. Reliability was assessed by calculating Cronbach’s α. Convergent validity was assessed by calculating correlations between the EAQ-22, GAD-7-C, and CC-MMDS. Discriminant validity was assessed by calculating correlations between eco-distress (EAQ-22, GAD-7-C, CC-MMDS) and depressive and anxious symptoms (GAD-7 and PHQ-9), expecting significantly smaller correlations of the eco-distress questionnaires with GAD-7 and PHQ-9 than with other eco-distress questionnaires. Configural, scalar, and metric measurement invariance was assessed for age and gender. Invariance was defined as ΔCFI <.01 and ΔRMSEA <.015 (42, 43).

In a second step, we explored the relationship of depressive and anxious symptoms with eco-distress. Differences in scores on the eco-distress questionnaires for participants who screened positive or negative for a generalized anxiety disorder and/or a depressive disorder were calculated via multivariate models. Furthermore, we invited participants to fill out the eco-distress questionnaires, the GAD-7 and the PHQ-9 again after 5 months. We then calculated change scores with Δ = (T1 – T2), and performed multiple regression analyses with participants’ change scores for depressive and anxious symptoms (PHQ-9 and GAD-7) as predictors for eco-distress change scores.

In a third step, we explored the relationship of emotion regulation strategies with eco-distress and the possible mediating effect of emotion regulation strategies on the association of eco-distress and depressive and anxious symptoms. We performed multiple regression analyses with the nine emotion regulation strategies of the CERQ-SC as predictors for eco-distress to evaluate dysfunctional cognitive processes which could represent possible intervention targets. Finally, we ran mediation analyses with depressive and anxious symptoms as predictors, emotion regulation strategies as mediators, and eco-distress as outcome variable.





3 Results



3.1 Sample characteristics

By approaching n = 319 individuals, n = 98 (31%) participants who had been psychotherapy out-patients for M = 45.15 weeks [SD = 36.2; missing data for n = 17 (16%)] could be recruited. Participants were recruited while they were in the waiting area of the institute. Of these, n = 44 (22%) filled out the questionnaire online via a link provided by the study team and n = 54 (26%) in a paper-pencil version. The completion of the questionnaire took place at home. Participants handed in the paper-pencil versions when showing up for their next appointment. Additionally, n = 105 (52%) participants filled out the questionnaire in a paper-pencil version which had been integrated into the regular psychometric evaluation at the beginning of their treatment. In all instances, participation was optional. However, no patients included in our sample skipped any of the questionnaires during the intake evaluation. Thus, the final sample consisted of n = 203 participants. Of these, n = 127 (63%) identified as female and n = 66 (33%) as male, none as other [missing data for n = 10 (4%)]. Participants were M = 37.08 (SD = 13.12) years old. Means, standard deviations, median, and range for all eco-distress and general mental health questionnaires are provided in Table 1.


Table 1 | Means, standard deviations, median, and range for all climate change-related and general mental health questionnaires.
	Questionnaire
	Mean
	SD
	MD
	Min
	Max



	PHQ-9
	10.02
	5.20
	10
	0
	24


	GAD-7
	8.72
	4.30
	8
	1
	21


	GAD-7-C
	2.50
	3.56
	1
	0
	21


	EAQ-22-EW
	36.95
	9.23
	38
	13
	52


	EAQ-22-NC
	12.18
	3.99
	11
	9
	30


	CC-MMDS-PD
	17.70
	10.00
	13.5
	7
	47


	CC-MMDS-BS
	18.05
	9.27
	18
	5
	35


	CC-MMDS-PD_OLD
	27.36
	15.41
	22.5
	11
	73


	CC-MMDS-BS_OLD
	18.58
	9.70
	18
	5
	35





PHQ-9, Patient Health Questionnaire; GAD-7, Generalized Anxiety Disorder Scale; GAD-7-C, Generalized Anxiety Disorder Scale Climate Version; EAQ-22-EW, Eco-Anxiety Questionnaire, subscale “ecological worry”; EAQ-22-NC, Eco-Anxiety Questionnaire, subscale “negative consequences of eco-anxiety”; CC-MMDS-PD, Climate Change Version of the Man Made Disaster-Related Distress Scale, subscale “psychological distress”; CC-MMDS-BS, Climate Change Version of the Man Made Disaster-Related Distress Scale, subscale “change of existing belief systems”. As the factorial structure of the CC-MMDS was modified in the present study, statistics are given for the original version (“OLD”) and for the version used in subsequent analyses in this publication.



For the eco-distress questionnaires and the mental health questionnaires, 2.5% of sum scores were missing. Due to the small percentage, we chose analysis-specific case-wise deletion. In our sample, n = 79 (39%) participants screened positive for a generalized anxiety disorder, and n = 93 (51%) of the sample screened positive for a depressive disorder. Applying the same criterion to the GAD-7-C, n = 12 (6%) screened positive for eco-distress which is equivalent in severity to the symptom load of a generalized anxiety disorder. The distribution of symptom severity is displayed in Table 2. For the EAQ-22 subscale explicitly assessing functional impairments (“Negative Consequences of Eco-Anxiety”), n = 23 (11%) participants had a sum score ≥ 18 (Min = 9, Max = 36), equal to indicating on average “tend to agree” for all items.


Table 2 | Severity of depressive and anxious symptoms and of anxious symptoms regarding climate change.
	Questionnaire
	Minimal
	Mild
	Moderate
	Severe
	Missing



	PHQ-91
	28 (14%)
	62 (31%)
	54 (26%)
	39 (19%)
	20 (10%)


	GAD-7
	34 (17%)
	86 (42%)
	59 (29%)
	20 (10%)
	4 (2%)


	GAD-7-C
	157 (77%)
	30 (15%)
	11 (5%)
	1 (1%)
	4 (2%)





PHQ-9, Patient Health Questionnaire; GAD-7, Generalized Anxiety Disorder Scale; GAD-7-C, Generalized Anxiety Disorder Scale Climate Version.

1PHQ-9 scores were retrieved from the general psychometric assessment for participants who were at the beginning of their therapy. Not all data was retrievable, thus more values were missing.If symptom severity is at least moderate, a depressive or anxiety disorder is probable.






3.2 Psychometric qualities of EAQ-22, GAD-7-C, and CC-MMDS in a clinical sample



3.2.1 Model testing

The Shapiro Wilk’s test normality test indicated that all questionnaires were not normally distributed (all p < 0.001), thus we report robust fit indices. Fit was good for the EAQ-22. For the GAD-7-C, fit was acceptable as the criterion was met for CFI, TLI, and SRMR, but not for the RMSEA. We still decided to keep the questionnaire in its current form as it represents a direct adaption of a well-established mental health questionnaire. For the CC-MMDS, however, model fit was not acceptable except for the SRMR. Thus, we decided to conduct an exploratory factor analysis to test for a better model fit with an adapted structure. The Kaiser-Meyer-Olkin test indicated excellent sampling adequacy (KMO = 0.95), and the Bartlett’s Test of Sphericity was significant, X² (120) = 2920.03, p <.001 (44). Scree plot and parallel analysis suggested two factors, thus an exploratory factor analysis with two factors was run. We chose promax-rotation because the factors in the original publication had been strongly correlated (r = 0.74; (33). In our model, four items showed cross-loadings > 0.30 and were removed. These items addressed an emotion regulation strategy (avoidance of the topic; item3), anger or rage as an emotional reaction toward climate change (item 8); fear of future negative consequences of climate change (item 15); and difficulties in positive outlook due to climate change (item 17). Moreover, item 10 (“The extent of climate change has shaken my worldview”) was re-allocated from the Psychological Distress to the Change of Existing Belief Systems factor. Model fit of the new model was tested running a CFA. Model fit was acceptable for the adapted version, with only the RMSEA not fully meeting the criterion. All fit indices are displayed in Table 3.


Table 3 | Fit indices for confirmatory factor analyses for EAQ-22, GAD-7-C, and CC-MMDS.
	Fit statistic: criterion:
	CFI > 0.90
	TLI > 0.90
	RMSEA < 0.08
	SRMR < 0.08



	EAQ-22
	0.927
	0.919
	0.066
	0.064


	GAD-7-C
	0.957
	0.935
	0.116
	0.039


	CC-MMDS_OLD
	0.891
	0.873
	0.123
	0.066


	CC-MMDS_NEW
	0.955
	0.944
	0.091
	0.048





EAQ-22, Eco-Anxiety Questionnaire; GAD-7-C, Generalized Anxiety Disorder Scale Climate Version; CC-MMDS_OLD, Original version of the Climate Change Version of the Man Made Disaster-Related Distress Scale as presented by (33); CC-MMDS_NEW, adapted version of the CC-MMDS showing a good fit in our sample.



Factor loadings for all items in the exploratory factor analysis and the new factorial structure can be found in Supplementary File S1. The factor Psychological Distress now consists of seven items and covers climate change-related feelings of anxiety, insecurity, depression, helplessness, and guilt, as well as climate change-related impairments in concentration and ability to focus one’s thoughts. The factor Change of Existing Belief Systems now consists of five items and covers doubts regarding the world, humanity, justice, political decisions, norms, and values when taking into account how human society reacts to climate change.




3.2.2 Reliability and validity analyses for EAQ-22, GAD-7-C, and CC-MMDS

Reliability was assessed via Cronbach’s α as a measure of internal consistency. Reliability was high for the EAQ-22 (α = 0.94) and its subscales (EAQ-22-EW, α = 0.94; EAQ-22-NC, α = 0.98), for the CC-MMDS (α = 0.94) and its subscales (CC-MMDS-PD, α = 0.92; CC-MMDS-BS, α = 0.92), and for the GAD-7-C (α = 0.92). Correlations of the eco-distress questionnaires and questionnaires assessing general depressive and anxious symptoms are shown in Figure 2. We chose the Spearman coefficient because it has been shown to be more accurate if distributions are heavy-tailed or when outliers are present (De Winter et al., 2016), which was the case for our data. As hypothesized, there were high positive correlations between the different subscales of the eco-distress questionnaires (0.55 ≤ r ≤ 0.78) and small to moderate positive correlations between eco-distress questionnaires and general mental health questionnaires (0.13 ≤ r ≤ 0.27).

[image: Correlation matrix displaying relationships between variables EAQ-22-EW, EAQ-22-NC, GAD-7-C, MMDS-PD, MMDS-BS, GAD-7, and PHQ-9. Values range from -1 to 1, with colors from dark teal (negative) to yellow (positive). Larger circles indicate stronger correlations, such as 0.75 between EAQ-22-EW and EAQ-22-NC, and 0.78 between MMDS-BS and MMDS-BS.]
Figure 2 | Spearman-rank correlations of EAQ-22, GAD-7-C, CC-MMDS, GAD-7, and PHQ-9. Size of the circle mirrors the size of the correlation, color indicates a negative or positive correlation. There are only positive correlations in this plot. EAQ-22-NC = Eco-Anxiety Questionnaire, subscale Negative Cognitions; EAQ-22-EW = Eco-Anxiety Questionnaire, subscale Habitual Ecological Worry; GAD-7-C = Generalized Anxiety Disorder Scale Climate Version; MMDS-PD = Climate Change Version of the Man Made Disaster-Related Distress Scale, subscale Psychological Distress; MMDS-BS = Climate Change Version of the Man Made Disaster-Related Distress Scale, subscale Change of Existing Belief Systems.




3.2.3 Measurement invariance for EAQ-22, GAD-7-C, and CC-MMDS

Measurement Invariance was tested for gender and age. Gender was divided into male (n = 66) and female (n = 127), with n = 10 (4%) missing values. Age was divided into three groups of comparable size, namely participants younger than 30 years (n = 85), aged 30–45 years (n = 65), and older than 45 years (n = 51), with n = 2 (1%) missing values. For the EAQ-22, scalar invariance for both age and gender could be established. For the GAD-7-C, scalar invariance could be established for gender, and metric invariance for age. For the CC-MMDS, scalar invariance could be established for age, and metric invariance for gender. All fit indices are provided as part of Supplementary File S1.





3.3 Relationship of depressive and anxious symptoms with eco-distress



3.3.1 Differences in scores on EAQ-22, GAD-7-C, and CC-MMDS for participants screening positive for a generalized anxiety disorder or a depressive disorder

To explore if scores of climate change distress differed depending on positive screening for a depressive or generalized anxiety disorder, we divided participants into four groups: positive screening for generalized anxiety disorder (n = 9), positive screening for depressive disorder (n = 30), both (n = 63), or none (n = 79). Group membership depended on GAD-7 scores and PHQ-9 scores. As there were only n = 9 participants who screened positive for a generalized anxiety disorder, but nor for a depressive disorder, we excluded them from the analysis due to small sample size. As the assumption of multivariate normality was violated for our data, we performed nonparametric multivariate model testing for EAQ-22, GAD-7-C, and CC-MMDS using the R package npmv (45). We report Wilks’ Lambda for the F approximation. Degrees of freedom and relative effects are provided in Supplementary File S1. For the EAQ-22, participants who screened positive for both an anxious and a depressive disorder and participants who screened positive for a depressive disorder showed significantly higher values than participants who screened negative for both disorders (F = 8.59, p < 0.001). The same pattern emerged for the GAD-7-C (F = 7.331, p = 0.001) and the CC-MMDS (F = 3.833, p = 0.024). Boxplots of scores per group and scale are shown in Figure 3.

[image: Three box plots compare EAQ-22, GAD-7-C, and CC-MMDS scores for groups ANX+DEP, DEP, and NONE. EAQ-22 shows higher scores for ANX+DEP. GAD-7-C has higher scores for ANX+DEP compared to others. In CC-MMDS, ANX+DEP and DEP groups have higher scores than NONE. Stars indicate significant differences.]
Figure 3 | Comparison of symptom severity of EAQ-22, GAD-7-C, and CC-MMDS for patients with and without a positive screening for an anxious or depressive disorder. GAD + DEP = Positive screening for generalized anxiety disorder and depressive disorder; DEP = Positive screening for depressive disorder; NONE = negative screening for generalized anxiety disorder and depressive disorder. *p < 0.05.




3.3.2 Prediction of change in EAQ-22, GAD-7-C, and CC-MMDS depending on change of depressive and anxious symptoms

Next, we explored the influence of depressive and anxious symptoms on symptoms of eco-distress over time, based on a second assessment of our sample. Of all study participants, n = 120 (59%) gave permission to contact them again after five months for a retest. Of these, n = 73 (59%) filled out the questionnaires at t2. We decided to refrain from conducting more elaborate analyses like path analysis or structural equation models due to the small sample size. We calculated the change scores ΔEAQ-22, ΔGAD-7-C, and ΔCC-MMDS and ran regression analyses with change scores ΔGAD-7 and ΔPHQ-9 as predictors. Sum scores at t1 and t2 correlated with r = 0.92 for EAQ-22, r = 0.70 for GAD-7-C, r = 0.80 for CC-MMDS, r = 0.60 for GAD-7, and r = 0.70 for PHQ-9. Multiple regression models were run for standardized variables. Homoscedasticity was checked visually via comparing residuals versus fitted values. No issues were detected. Autocorrelation of errors was tested via the Durbin-Watson test. All values were acceptable, with DW < 2.6 and no significant results (p > 0.05). Normality of residuals was tested with the Shapiro-Wilk test. All values were acceptable, with no significant results (p > 0.05). Multicollinearity was not an issue, with a variance inflation factor (VIF) < 1.5 across all analyses. Changes in severity of anxious or depressive symptoms were no significant predictors for symptom change on EAQ-22 and GAD-7-C. For the CC-MMDS, an increase of anxious symptoms and a decrease of depressive symptoms significantly predicted an increase of eco-distress, with R2 = 0.082 and adjusted R2 = 0.055. However, while ΔPHQ-9 and ΔGAD-7 correlated highly (r = 0.57), ΔCC-MMDS and ΔGAD-7 (r = 0.01) and ΔPHQ-9 (r = -0.17) correlated weakly. Moreover, in linear regression with only one of the two predictors, neither ΔGAD-7-C nor ΔPHQ-9 significantly predicted ΔCC-MMDS. Thus, a suppression effect was assumed, and the results should not be interpreted. Statistical results are provided in Table 4.


Table 4 | Multiple regression analysis predicting ΔEAQ-22, ΔGAD-7-C, and ΔCC-MMDS with ΔGAD-7 and ΔPHQ-9 (n = 79). .
	ΔEAQ-22


	Variable
	β
	SEB
	T
	P



	Intercept
	-0.007
	0.119
	-0.058
	0.954


	ΔGAD-7
	0.172
	0.145
	1.180
	0.242


	ΔPHQ-9
	0.018
	0.147
	0.123
	0.903


	R2 = 0.034, adjusted R2 = 0.005
	 
	 
	 


	ΔGAD-7-C


	Variable
	β
	SEB
	t
	p


	Intercept
	-0.002
	0.121
	0.015
	0.988


	ΔGAD-7
	-0.046
	0.147
	-0.312
	0.756


	ΔPHQ-9
	-0.020
	0.148
	-0.135
	0.893


	R2 = 0.004, adjusted R2 = 0


	ΔCC-MMDS


	Variable
	β
	SEB
	t
	p


	Intercept
	0.001
	0.116
	0.011
	0.991


	ΔGAD-7
	0.283
	0.142
	1.998
	0.049


	ΔPHQ-9
	-0.330
	0.143
	-2.315
	0.024


	R2 = 0.082, adjusted R2 = 0.055
	 
	 
	 





ΔEAQ-22, Change in Eco-Anxiety Questionnaire from t1 to t2; ΔGAD-7-C, Change in Generalized Anxiety Disorder Scale Climate Version from t1 to t2; ΔCC-MMDS, Change in Climate Change Version of the Man Made Disaster-Related Distress Scale from t1 to t2; ΔGAD-7, Change in Generalized Anxiety Disorder Scale from t1 to t2; ΔPHQ-9, Change in Patient Health Questionnaire from t1 to t2.







3.4 Relationship of eco-distress, emotion regulation strategies, depressive and anxious symptoms



3.4.1 Eco-distress and emotion regulation strategies

To assess which emotion regulation strategies might be relevant for the development and maintenance of eco-distress, we ran multiple regression analyses with the nine emotion regulation strategies we had adapted to climate change (CERQ-SC) as predictors for EAQ-22, GAD-7-C, and CC-MMDS. Again, we fitted a multiple regression model. Homoscedasticity was checked visually via comparing residuals versus fitted values. No issues were detected Autocorrelation of errors was tested via the Durbin-Watson test. All values were acceptable, with DW < 2.3 and no significant results (p > 0.05). Normality of residuals was tested with the Shapiro-Wilk test. Values were acceptable for the EAQ-22 and the CC-MMDS, with no significant results (p > 0.05). For the GAD-7-C, there were some outliers, with W = 0.87, p < 0.01. Multicollinearity was not an issue, with a VIF < 2.5 across all analyses. Results are displayed in Table 5. Higher scores for the emotion regulation strategies Catastrophizing (e.g. “I keep thinking about how horrible climate change is”) and Rumination (e.g. “I think about how I feel because of climate change”) significantly predicted higher scores on all three measures of eco-distress, p < 0.05. Furthermore, lower scores for Putting into Perspective (“I tell myself there are worse things in life”) significantly predicted higher scores on EAQ-22 and CC-MMDS, p < 0.05. Higher scores for Positive Reappraisal (“I think I can learn something from the situation”) significantly predicted higher scores on GAD-7-C, p < 0.05. Finally, higher scores on Self-Blame (“I feel that I am the one who is responsible for what has happened due to climate change”) and on Refocusing on Planning (“I think about how I can change the situation”) significantly predicted higher scores on CC-MMDS, p < 0.05.


Table 5 | Multiple regression analysis predicting scores of EAQ-22, GAD-7-C, and CC-MMDS with scores on nine climate change-adapted emotion regulation strategies of the CERQ-Short.
	EAQ-22


	Variable
	β
	SEB
	T
	P



	Intercept
	0.020
	0.045
	0.448
	0.655


	Self-blame
	0.079
	0.054
	1.454
	0.148


	Acceptance
	-0.014
	0.049
	-0.292
	0.771


	Rumination
	0.165
	0.064
	2.573
	0.011


	Positive Refocusing
	0.020
	0.049
	0.405
	0.686


	Planning
	0.081
	0.056
	1.437
	0.152


	Positive Reappraisal
	0.106
	0.054
	1.943
	0.054


	Perspective
	-0.222
	0.051
	-4.362
	< 0.001


	Catastrophizing
	0.413
	0.069
	5.959
	< 0.001


	Other Blame
	0.074
	0.053
	1.381
	0.169


	R2 = 0.620, R2adj = 0.601


	GAD-7-C


	Variable
	β
	SEB
	t
	p


	Intercept
	0.015
	0.059
	0.251
	0.802


	Self-blame
	-0.046
	0.072
	-0.636
	0.526


	Acceptance
	-0.126
	0.065
	-1.931
	0.055


	Rumination
	0.204
	0.085
	2.392
	0.018


	Positive Refocusing
	-0.064
	0.064
	-0.996
	0.321


	Planning
	0.064
	0.074
	0.858
	0.392


	Positive Reappraisal
	0.170
	0.072
	2.355
	0.020


	Perspective
	0.086
	0.067
	1.285
	0.201


	Catastrophizing
	0.357
	0.091
	3.901
	< 0.001


	Other Blame
	0.001
	0.070
	0.012
	0.991


	R2 = 0.357, R2adj = 0.326


	CC-MMDS


	Variable
	β
	SEB
	t
	p


	Intercept
	0.011
	0.040
	0.261
	0.794


	Self-blame
	0.105
	0.048
	2.163
	0.032


	Acceptance
	0.003
	0.044
	0.075
	0.941


	Rumination
	0.229
	0.059
	3.908
	< 0.001


	Positive Refocusing
	-0.056
	0.044
	-1.274
	0.204


	Planning
	0.147
	0.052
	2.845
	0.005


	Positive Reappraisal
	0.037
	0.049
	0.755
	0.451


	Perspective
	-0.092
	0.045
	-2.014
	0.045


	Catastrophizing
	0.456
	0.064
	7.172
	< 0.001


	Other Blame
	0.062
	0.048
	1.279
	0.202


	R2 = 0.693, R2adj = 0.678





EAQ-22, Eco-Anxiety Questionnaire; GAD-7-C, Generalized Anxiety Disorder Scale Climate Version; CC-MMDS, Climate Change Version of the Man Made Disaster-Related Distress Scale.  Bold values = significant at p < 0.05.






3.4.2 Mediating effect of emotion regulation strategies on the relationship of depressive and anxious symptoms and eco-distress

Lastly, we tested whether emotion regulation strategies would mediate the relationship of depressive and anxious symptoms with eco-distress, as would be expected of a variable representing the process through which two other variables are related. We ran separate mediation analyses for the three eco-distress questionnaires, including only emotion regulation strategies which significantly predicted eco-distress in a linear regression, as this a prerequisite for a variable to be a mediator. Through this design, we minimized the number of paths which had to be estimated. The mediation models are shown in Figure 4. As can be seen, only the direct effect of anxious symptoms on the GAD-7-C was significant, meaning that in all other cases, depressive and anxious symptoms did not significantly predict the level of eco-distress. Moreover, none of the indirect paths showed to be significant, as emotion regulation strategies significantly predicted eco-distress, but no emotion regulation strategy was significantly predicted by depressive or anxious symptoms.

[image: Path diagrams illustrate relationships between GAD-7, PHQ-9, and variables such as Rum, Cat, Pers, PosRe, SeBl, and Plan, leading to outcomes EAQ-22, GAD-7-C, and CC-MMDS. Solid lines show significant paths with coefficients ranging from -0.26 to 0.57. Dashed lines represent non-significant paths. Statistical significance levels are indicated by asterisks: one for p < 0.05, two for p < 0.01, and three for p < 0.001.]
Figure 4 | Mediation analysis with emotion regulation strategies Rumination (Rum), Catastrophizing (Cat), Positive Reappraisal (PosRe), Perspective (Pers), Self-Blame (SeBl), and Planning (Plan) as mediators for the relationship of anxious (GAD-7) and depressive (PHQ-9) symptoms with eco-distress (EAQ-22, GAD-7-C, CC-MMDS).






4 Discussion

To explore the relationship of eco-distress with depressive and anxious symptoms and emotion regulation strategies in psychotherapy patients, we initially established the factorial validity of three eco-distress mental health questionnaires, namely the EAQ-22, the GAD-7-C, and the CC-MMDS, in a clinical population. While the EAQ-22 and GAD-7-C showed an acceptable fit, the factorial structure of the CC-MMDS could not be replicated, and we conducted an exploratory factor analysis to determine an adapted factorial structure with adequate model fit. For all questionnaires assessing eco-distress, participants who screened positive for a depressive disorder or both a depressive and a generalized anxiety disorder showed significantly higher values than participants who screened negative for both disorders. However, change in anxious or depressive symptoms did not predict a change in eco-distress when re-assessed after five months. Moreover, while several emotion regulation strategies significantly predicted the level of eco-distress experienced by participants, none significantly mediated the relationship of depressive and anxious symptoms with eco-distress.

The results of the model tests in our sample indicate that the EAQ-22, as well as the GAD-7-C, are well suited to evaluate eco-distress in a sample of psychotherapy out-patients. While the EAQ-22 offers the advantage of dividing symptoms of eco-distress into negative emotional reactions (Habitual Ecological Worry) and functional impairments (Negative Consequences of Eco-Anxiety), the GAD-7-C offers the possibility to compare the severity of symptomology with established cut-offs for generalized anxiety disorder. However, symptoms pertaining to a generalized anxiety disorder certainly only represent one component of eco-distress (6). For the CC-MMDS, future research would have to determine the psychometric quality of our adapted version in other samples. Item 10, “The extent of climate change has shaken my worldview”, seems to fit better with the factor Change of Existing Belief Systems, which it belongs to in our adapted version. Of note, it also pertained to this factor in the MMDS, the questionnaire assessing reactions to man-made disasters in general that the CC-MMDS is based on (34). Moreover, the assessment of changes in existing beliefs due to climate change is a unique feature among eco-distress questionnaires (46) and may be worth pursuing further.

We could replicate the moderate correlations of depressive and anxious symptoms with eco-distress reported for the general population (4, 14, 15). It is noteworthy that twelve participants (6%) screened positive for eco-distress which is equivalent in severity to the symptom load of a generalized anxiety disorder. In comparison, a representative survey of n = 1031 adults (> 18 years) from the US used the items of the PHQ-4 to assess eco-distress. The PHQ-4 is a shortened screener for depression and anxiety, employing the first two items of the GAD-7 and the PHQ-9 (47). In this survey, 1% of the sample indicated “nearly every day” and 2% “more than half of the days” for all PHQ-4 items, which equals a positive screening for depressive or anxious symptoms of significant severity (21). This underlines a heightened vulnerability toward the experience of eco-distress in persons with co-existing mental health impairments.

To further explore this heightened vulnerability, we tested whether the severity of eco-distress differed depending and anxious and depressive symptom severity. For all three questionnaires EAQ-22, GAD-7-C, and CC-MMDS, eco-distress was higher if participants screened positive for both a generalized anxiety disorder and a depressive disorder (ANX + DEP > NONE). There were no statistically significant differences between the two groups (ANX + DEP ≈ DEP). However, our results can only provide information about the correlation at the level of symptom severity assessed with self-report questionnaires, as the psychiatric diagnoses of the participants determined by clinicians were not part of our data set. While there seems to be a tendency for individuals with pronounced mental health impairments to report elevated levels of eco-distress, no association with a specific subset of depressive or anxious symptoms could be determined. This finding points toward trans-diagnostic factors, such as dysfunctional cognitive processes, which may cause elevated levels of distress in reaction to climate change as well as to other stimuli as a possible explanation for the heightened vulnerability of persons with mental health impairments (48, 49).

Emotion regulation strategies were evaluated as a possible dysfunctional cognitive process contributing to the level of eco-distress experienced by individuals. Indeed, Rumination and Catastrophizing explained a significant share of the variance for all three eco-distress questionnaires, Putting into Perspective for EAQ-22 and CC-MMDS, Positive Reappraisal for GAD-7-C, and Self-Blame and Planning for CC-MMDS. Putting into Perspective was the only emotion regulation strategy predicting lower scores of eco-distress. This result is in line with previous research showing that denial or shift of guilt, relativizing, and trusting that powerful others are in control can induce distancing effects which can mitigate distress (50–52). Perhaps counterintuitively, higher scores for Positive Reappraisal and for Refocusing on Planning predicted higher scores of eco-distress, as well. This finding suggests that the more time a person with mental health impairments thinks about climate change, the more prone that person is to experience higher levels of eco-distress. This might be linked to the fact that climate change is a problem which is unsolvable on the individual level, and therefore even typically proactive strategies might eventually lead to feelings of hopelessness and helplessness.

Overall, our results suggest that individuals with mental health impairments experience higher levels of eco-distress, even if they tend to employ adaptive emotion regulation strategies, while the only strategy correlated with lower eco-distress scores aims at emotional distancing from the climate crisis and its consequences. At a first glance, these findings might suggest that practitioners should indeed support individuals with mental health impairments in their efforts to distance themselves from their thoughts and feelings regarding the climate crisis. However, this assumption does not hold when considering its implications. For one, previous research shows that avoidance and eco-distress are positively correlated, as well (53, 54). Thus, if a person experiences eco-distress, ignoring these feelings might help to reduce them on a short-term basis – however, psychotherapy research clearly shows that avoiding or suppressing negative emotions are no viable long-term strategies (55). Secondly, in addition to the individual level, the implications of clinical decisions for the societal level have to be taken into account, as well. Eco-distress is strongly related to pro-environmental behavior (15, 56), and the emotions in itself are considered an adaptive response to a real threat (57). Therefore, the aim of interventions for individuals experiencing eco-distress cannot be to reduce these feelings to a minimum. Rather, individuals should be enabled to act on their feelings by reducing the functional impairments resulting from eco-distress which might hinder people from action and which present the main mental health burden. Indeed, a recent experimental study showed that moderate levels of eco-distress are associated with the highest level of pro-environmental behavior, while not being correlated with elevated levels of general anxiety and death anxiety (58). Developing a feeling of agency might be one possibility to support individuals in dealing with feelings of eco-distress in such an adaptive way: in an experimental study with young people, agency when faced with the climate crisis led to more meaning-focused coping and less anxiety (59).

Lastly, we tested whether emotion regulation strategies mediate the relationship of depressive and anxious symptoms with eco-distress. No mediation showed to be significant. Thus, while emotion regulation strategies explain a significant share of the variance in eco-distress, they do not offer an explanation for the heightened vulnerability of persons with co-existing mental health impairments. Moreover, the only significant direct effect in the mediation analyses was the prediction of GAD-7-C scores by GAD-7 scores, which could be expected due to the high similarity of the items. Therefore, our data shows a heightened vulnerability of individuals with co-existing mental health impairments; simultaneously, it shows that eco-distress is not a mere reflection of depressive and anxious symptoms. This finding is supported by our analysis of a re-assessment after five months, showing that none of the change scores for eco-distress were significantly predicted by change scores for anxious or depressive symptoms. Moreover, it is in line with a recent longitudinal study which showed that over time, climate change-related anger, fear, and sadness are distinct from general anger, fear, and sadness (60). However, as none of the emotion regulation strategies assessed in our study showed to be a significant mediator, it remains unknown which factors are causing the positive correlation of depressive and anxious symptoms with eco-distress and the heightened vulnerability of persons with mental health impairments.

Of note, emotion regulation strategies explained a large share of the overall variance in all three eco-distress questionnaires, ranging from 33% - 68%. Thus, emotion regulation strategies seem integral to the understanding of eco-distress, and a valuable target for interventions. In the treatment of depressive and anxiety disorders, targeted interventions to improve emotion regulation are well established and have been shown to be effective in reducing symptom severity (50, 61). Based on our results, an intervention targeted at building resilience against eco-distress would have to address the dysfunctional emotion regulation strategies of Catastrophizing and Rumination. One possibility would be to adapt successful interventions to the specificities of eco-distress. A recent randomized controlled trial employed a similar approach and adapted a trans-diagnostic treatment manual to eco-distress, with several modules addressing emotion regulation (62). Participants reported lower scores of eco-distress and of depressive symptoms. This further supports the hypothesis of shared dysfunctional cognitive processes which lead both to elevated levels of eco-distress and of general mental health impairments.



4.1 Limitations

Several limitations of our study have to be taken into account. Our sample partly consists of a convenience sample, and individuals who have a particular interest in climate change and its psychological consequences might have been more inclined to participate. Moreover, time in psychotherapy differed for our participants. Regarding participants’ mental health impairments, no conclusions regarding specific psychiatric diagnoses can be drawn from our data, as this information was not part of our data set. Our data conveys the effects of eco-distress in psychotherapy patients and the relationship with anxious and depressive symptom severity. While sampling psychotherapy out-patients allowed for the detailed analysis of the interplay of co-existing depressive and anxious symptoms and eco-distress, generalizability of our results to the general population is limited. Additionally, we could not explore the differences between participants screening positive for a generalized anxiety disorder with or without a positive screening for a comorbid depressive disorder, as only n = 9 (4%) of our sample screened positive for a generalized anxiety disorder, but not for a depressive disorder. However, the high comorbidity of depressive and anxious symptoms is common in a clinical sample (63) and mirrors the average symptom load of individuals with generalized anxiety disorder. Moreover, even though we aimed at collecting data at two time points, only a smaller fraction of our sample took part in the re-evaluation after five months, limiting the explanatory power of research mostly to cross-sectional data. Finally, the nature of our data does not allow conclusions on the effects of offering psychotherapy or counseling to individuals reporting elevated levels of eco-distress. While we discussed the implications of our findings on the interplay of eco-distress and emotion regulation strategies, future research would have to determine the actual effects of targeting these mechanisms in psychotherapy and counseling.




4.2 Conclusion

Eco-distress and co-existing mental health impairments are closely linked. Importantly, their positive correlation persists in a sample of individuals with pronounced depressive and anxious symptoms, and the prevalence of eco-distress is elevated in this population in comparison to the general population. Moreover, while previous research has established the central role of maladaptive emotion regulation strategies for the development of mental health impairments, our study elicited their role as a contributing factor to eco-distress, as well. Thus, targeting dysfunctional cognitive processes and maladaptive emotion regulation strategies related to eco-distress might prove a valuable objective for counseling and psychotherapy. Ultimately, these efforts might contribute to the psychological resilience of individuals faced with the adversity of climate change, thereby facilitating society’s efforts of climate change mitigation and adaption.
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