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1. Introduction

Ongoing climate change represents one of the main threats 
to humankind and affects the human psyche on several lev-
els. While extreme weather events and the increase in aver-
age global temperature directly influence our mental well- 
being, our awareness of the already noticeable and future 

drastic consequences of climate change indirectly influenc-
es our psychological stability, our emotional experience, and 
our resulting behaviour. The identification of vulnerable 
groups as well as resilience factors at the individual and so-
cietal level is of particular importance with regard to main-
taining the mental health of the whole population. Interna-
tionally, climate change-related food insecurity and migration 
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Abstract
Background: Climate change is a major threat to human health and has direct and indirect impacts on the human psyche.

Methods: To assess the state of knowledge on the impact of climate change on mental health in Germany, a scoping re-
view was conducted for the focus topics extreme weather events, temperature increase, intra-psychological processing, 
sociological aspects, and resilience factors. Ten studies met the inclusion criteria of the searches in the databases Aca-
demic Search Complete, CINAHL, PubPsych, PubMed, and PsychInfo. The majority of the studies looked at correlative 
relationships in a cross-sectional design.

Results: There are indications of an accumulation of psychiatric disorders after extreme weather events; in addition, the 
risk of suicide increases with higher temperatures and it appears there is an increase in aggressive behaviour. The major-
ity of people surveyed in Germany report concerns about the consequences of climate change, although these currently 
rarely lead to clinically significant impairments in mental health.

Conclusions: Overall, the evidence for Germany must be classified as insufficient. In addition to the absolute priority of 
climate protection (mitigation) by reducing emissions, there is a particular need for additional research with a focus on 
vulnerable groups and possibilities for prevention and adaptation.

This is part of a series of articles that constitute the German Status Report on Climate Change and Health 2023.

 CLIMATE CHANGE · MENTAL HEALTH · MENTAL WELL-BEING · RESILIENCE · STRUCTURAL PREVENTION
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are additional significant mental stressors [1]. As these fac-
tors do not (yet) have a noticeable impact within Germany, 
they are not considered in more detail in this article with its 
methodological focus on Germany.

1.1 Extreme weather events and psychological 
consequences

In the course of climate change, extreme weather events 
will become more frequent. In Germany, more frequent 
heavy rainfall events, heatwaves, and storms are expect-
ed [2, 3]. A detailed analysis of the psychological effects of 
extreme weather events in the context of somatic-general 
health and society can be found in the corresponding arti-
cle of this status report by Butsch et al. [4]. Previous inter-
national studies have found an increase in post-traumatic 
symptoms, depressive and anxious symptoms, as well as 
heightened levels of substance use disorders in the after-
math of severe extreme weather events (e.g. heavy rainfall 
resulting in flooding) [5, 6]. According to international stud-
ies, whether and to what extent such extreme weather events 
contribute to the development and aggravation of psychi-
atric disorders depends on various factors. These include 
the type, duration, and severity of the event, the resulting 
physical harm, the immediate threat to one’s own life or the 
life of a loved one, the influence of the event on social net-
works, and any aid received. The subjective significance of 
the event and the correspondence with other biographical 
experiences is just as relevant as whether one’s own social 
existence was affected through the destruction of one’s 
home or personal infrastructure or the loss of income [6, 7]. 
In particular, persons of female sex and persons with pre- 

Extreme weather events, 
rising temperatures, and 
climate change awareness 
seem to have a negative 
impact on the mental health 
of the population in 
Germany.

existing psychiatric disorders are considered vulnerable to 
the (re)occurrence and development of further psychiatric 
disorders as a result of an extreme weather event [8].

1.2 Direct effects of temperature increase on the psyche

Heat-related effects on physical health are discussed by 
Winklmayr et al. [9] in this status report. However, the cli-
mate change-related increase in heatwaves and days with 
extreme heat also has a direct impact on mental health. In 
international, large-scale epidemiological studies, a corre-
lation was shown between milder temperatures, close to a 
comfortable 21°C, and more frequent occurrence of social-
ly compatible character traits, such as openness and extra-
version [10]. Hot days and heatwaves, on the other hand, 
lead to more aggressive and hostile behaviour [6, 11], which 
is also reflected in an increase in delinquencies, e.g. assaults, 
homicides, rapes, and robberies [12]. Correlations have been 
reported for the general population, in Germany, and inter-
nationally, between isolated rises in temperature and an in-
creased suicide risk on the following day [13, 14]. In addition, 
the presence of a psychiatric disorder seems to increase 
vulnerability to the stressful effects of heat: in patients with 
dementia, bipolar disorder, or schizophrenia, a significant 
association between an increase in daily mean temperature 
and an increase in mortality can be observed [15].

1.3 Perception and intra-psychological processing 
of climate change

Awareness and realisation of the impacts of climate change 
can cause a variety of negative affects [16], including  clinically 

weiterzurückStartseite

https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/Focus_en/JHealthMonit_2023_S4_Extreme_weather_climate_change_health.pdf
https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/Focus_en/JHealthMonit_2023_S4_Heat_climate_change_health.pdf


Scoping review of climate change and mental health in Germany

124

FOCUS

Journal of Health Monitoring 2023 8(S4)

Journal of Health Monitoring

specifics, physical and ideational infrastructures, cultural 
norms, and political decision-making structures [32]. This 
is particularly important for dealing not only individually 
but also collectively with psychological impairments caused 
or exacerbated by climate change. Group determinants of 
mental health and illness are important in climate-related 
epidemiology, risk assessment, and resilience. Population 
subgroups that are at higher risk of experiencing negative 
health effects due to existing structural disadvantages and 
vulnerabilities are also proportionally more affected by 
 climate change and its mental health effects [33]. Interna-
tional studies show that older population subgroups, for 
example, are more affected by psychiatric disorders as a 
result of extreme weather events [34]. Children, on the other 
hand, show a significantly increased vulnerability to the 
psychological consequences of extreme weather events 
such as floods and hurricanes [33]. Girls are a particularly 
vulnerable group, at increased risk of developing anxiety 
disorders and substance abuse after experiencing natural 
disasters [33].

1.5 Resilience factors for mental stability in the context 
of climate change

In addition to the risk factors and vulnerabilities that have 
an influence on the development of psychiatric disorders, 
there has been little research to date on the protective fac-
tors that relate specifically to climate change-related men-
tal distress. According to the differentiation by Clayton [29], 
protective factors can be found for direct, i.e. acute events 
such as extreme weather events, and for indirect effects of 
climate change. With regard to the direct effects of climate 

significant psychological distress. The emotional reactions 
to climate information are discussed in research under 
terms such as climate/eco-anxiety, climate/eco-anger, so-
lastalgia, ecological grief, ecological guilt, eco/climate de-
pression, or climate distress [17]. However, a consistent 
operationalisation of the terms is still lacking, which makes 
it difficult to compare the results of studies [17]. The con-
struct of climate anxiety, operationalised by the Climate 
Anxiety Scale, has been studied most frequently to date [18]. 
However, there are also questionnaires, among others, on 
eco-anxiety [19], climate worry [20], solastalgia [21], eco-grief, 
and eco-guilt [22]. The focus of scientific evaluation to date 
has been on links between emotional reactions to climate 
change and risk perception [23], climate protection behav-
iour [24, 25], repression/denial of climate change [26, 27], 
as well as protest behaviour [25, 28] and psychological dis-
tress [6, 29]. International studies agree that climate-relat-
ed concern is widespread, but clinically significant symp-
toms are significantly less common [11, 30, 31].

1.4 Sociological aspects of the psychological 
consequences of climate change

Sociological factors play a central but often neglected role 
in the assessment of the psychological effects of a chal-
lenge to society as a whole, such as climate change. By so-
ciological factors we mean diverse social contexts that in-
fluence individual and collective experience, reflection, and 
decision-making. While many sociological factors correlate 
with demographic categories such as gender, age, socio-
economic status, and ethnicity, our definition also com-
prises organisational forms, social practices, geographic 

Heat and sharp temperature 
rises lead to increase in 
suicide rates and aggressive 
behaviours.
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2. Methods

The procedure for preparing the scoping review followed the 
Preferred Reporting Items for Systematic Reviews and Me-
ta-Analyses extension for Scoping Reviews (PRISMA-ScR) [36]. 
Reviews of international literature on the individual aspects 
were also identified using systematic searches. Relevant 
publications without peer review were specifically selected 
on the basis of the authors’ prior knowledge.

2.1 Scoping review

Between 05.09.2022 and 30.09.2022, the databases Aca-
demic Search Complete, CINAHL, PubPsych, PubMed, and 
PsychInfo were searched for scientific papers that contained 
one of the possible combinations of search queries in the 
title or abstract. No restriction was made on the date of 
publication. All search queries consisted of one climate 
change or weather-related term, such as ‘climate change’ 
or ‘heat wave’, the specification ‘German’ or ‘Germany’, 
and a search term specific to the focus topic. The latter was, 
for example, ‘post-traumatic stress disorder’ for extreme 
weather events, ‘aggression’ for temperature increases, 
‘climate anxiety’ for intra-psychological processes, ‘resilience’ 
for resilience factors and ‘social infrastructure’ for socio-
logical aspects. Only studies published in peer-reviewed 
journals were included. The exact search queries for the 
databases per focus topic are shown in Annex Table 1. No 
review protocol was published.

The database searches were carried out by the first au-
thor (NG) for all topics. The titles and summaries of the 
studies found were reviewed by the authors per focus  topic 

change, the resilience factors are largely similar to those 
for post-traumatic stress disorder (PTSD) and include per-
sonality traits such as higher self-esteem and a more pro-
nounced sense of coherence (the feeling that the world and 
oneself are understandable and predictable), individual 
coping strategies such as meaning-focused coping and 
successful emotion regulation strategies, as well as envi-
ronmental factors such as family support and support in 
the wider social environment [35]. Resilience factors for in-
direct events, on the other hand, have hardly been re-
searched so far. Initial findings indicate that personal char-
acteristics such as gender or political orientation can, by 
contributing to psychological resilience, lead to relief or 
faster recovery from psychological distress [27].

1.6 Investigating the impact of climate change on mental 
health in Germany

While several reviews have been published internationally 
on the topics described, there are only a few research pa-
pers dealing with the effects of climate change on mental 
health in Germany. To gain an overview of the existing ev-
idence and the additional need for knowledge, a scoping 
review was conducted for each of the aspects of the effects 
of climate change for Germany described above. In order 
to provide context for the small number of publications 
expected by the authors, international reviews and findings 
were included for the discussion of the identified results. 
The aim was to develop a comprehensive overview of the 
state of research in order to derive recommendations for 
mitigating the negative consequences of climate change 
on the mental health of the German population.

weiterzurückStartseite
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3. Results

In total, the search queries for Germany yielded 486 results 
across all focus topics, 111 of which were duplicates, so 
that 375 studies were screened for their relevance. Of these, 
365 were excluded, so that ten studies were included in the 
final evaluation. Various study results from one article [37] 
were included in the results for both the focus topics in-
tra-psychological processing and resilience factors, so that 
the presentation of results refers to ten studies from nine 
articles. Table 1 provides an overview of the results of the 
included studies; the PRISMA flowcharts [38] of the article 
selection per topic can be seen in Annex Figure 1.

3.1 Extreme weather events and psychological 
consequences in Germany

The initial search yielded 99 results, 20 of which were du-
plicates and one article that was not written in German or 
English, so that title and abstract were screened for 78 stud-
ies. Of these, 73 were excluded because they were not pub-
lications related to extreme weather events, three others 
were excluded because they were not related to the psycho-
logical effects of extreme weather events, and one review 
paper without data from Germany. Ultimately, one study 
was included and reviewed.

Otto et al. [39] used cross-sectional questionnaire data 
to examine the effects of the flood disaster in Saxony in 
2002 in n=112 persons affected. Of these, 23% screened 
positive for the presence of PTSD, 13% for depression and 
11% for anxiety disorders. Predictive for a higher burden of 
post-traumatic symptoms was the feeling that one’s life 

Experiencing extreme 
weather events increases the 
risk of developing psychiatric 
disorders (post-traumatic 
stress disorder, anxiety 
disorders, and depression).

(extreme weather events: MB, temperature increase: CN 
and NG, intra-psychological processing: KB, resilience fac-
tors: PN, sociological aspects: TM). Ambiguities were dis-
cussed by the whole team until a consensus was reached. 
Articles were excluded if they were not related to climate 
change; were not related to the focus topic; used a quali-
tative research design; were reviews, commentaries, or 
other articles not presenting new data. The selected stud-
ies were transferred into a standardised table by the au-
thors. For this purpose, a table with the relevant variables 
was created by the research team before data extraction 
began. The following information was recorded: Data 
source; (sub-)population; number of study units; region in 
Germany; time period considered; type of study; phenom-
ena/variables studied; tools; results. If studies reported 
data from several countries, only the data related to Ger-
many were included in the table.

2.2 Review of international literature

Internationally published reviews on the focus topics of 
this paper were also compiled between 05.09.2022 and 
30.09.2022 without a specification for Germany and using 
the same search strategy as the scoping review. These were 
included in the discussion in order to be able to meaning-
fully contextualise the studies reported for Germany in the 
results. For this purpose, the search query was appended 
with ‘systematic review OR meta-analysis OR meta analy-
sis OR literature review OR scoping review’. These search 
queries can also be seen in Annex Table 1.

weiterzurückStartseite
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Focus topic: Extreme weather events and psychological consequences in Germany 

Authors, 
 publication 
year

Data source (Sub-) 
 population

Number 
(n)

Region, 
 period under 
consideration

Type of study Phenomena/ 
variables studied

Tools Results

Otto 
et al. [39], 
2006

Questionnaire 
survey 

Victims of 
the 2002 flood 
disaster in 
Saxony

112 Saxony,
2002–2003

Cross-sectional 
design

PTSD, depression, 
anxiety disorders, 
general psychological 
distress 

Validated, 
 psychological 
questionnaires 
(IES-R, BDI, 
BAI, BSI)

Symptoms of PTSD: n=26, symptoms of depression: 
n=15, marked anxiety: n=12. Those who reported that 
their lives had been in danger, that they had suffered 
personal losses and that they expected their future to 
be affected had significantly more symptoms of PTSD. 
The likelihood of depression and anxiety also 
 increased when life was in danger and the future was 
 expected to be affected.

PTSD=post-traumatic stress disorder, IES-R=Impact of Event Scale Revised, BDI=Beck Depression Inventory, BAI=Beck Anxiety Inventory, BSI=Brief Symptom Inventory

Focus topic: Direct effects of temperature increase on the psyche in Germany

Authors, 
 publication 
year

Data source (Sub-) 
 population

Number 
(n)

Region, 
 period under 
consideration

Type of study Phenomena/ 
variables studied

Tools Results

Eisele 
et al. [40], 
2021

Electronic 
health data

Patients in 
psychiatric 
 institutions

164,435 Baden- 
Württemberg,
2007–2019

Correlative 
 relationships 
in a cross- 
sectional 
 design

Aggressive behaviour SOAS-R At daily maximum temperatures >30°C significantly 
more aggressive incidents, number increases linearly 
with temperature; no significant correlation of daily 
maximum temperature with number of coercive 
 measures

Müller 
et al. [41], 
2011

Official data (Attempted) 
suicides in 
the general 
 population

2,987 Middle 
 Franconia, 
 Bavaria,
1998–2005

Correlative 
 relationships 
in a cross- 
sectional 
 design

Attempted suicide, 
completed suicide

Police protocols Significant increase in the number of suicide attempts 
and suicides with rising temperatures and increased 
sunlight; no significant association with humidity, 
 gender, motive or method of suicide (attempt)

Schneider  
et al. [42],  
2020

Official data Suicides in 
the general 
 population

10,595 Bavaria,
1990–2006

Correlative 
 relationships 
in a cross- 
sectional 
 design

Suicide Not applicable Significant increase in the number of suicides by 5.7% 
for temperature rises >5°C the previous day in summer, 
autumn, and winter, not in spring; 9.0% for  persons 
>65 years of age

SOAS-R=Staff Observation Aggression Scale  Revised

Table 1
Results of the Scoping Review on the impact of climate change on mental health in Germany

Continued on next page
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Focus topic: Perception and intra-psychological processing of climate change in Germany

Authors, 
 publication 
year

Data source (Sub-) 
 population

Number 
(n)

Region, 
 period under 
consideration

Type of study Phenomena/ 
variables studied

Tools Results

Klöckner 
et al. [37],  
20101

Questionnaire 
survey

9- to 14-year-
old pupils 
(represen-
tative),  
years 4–7 at 
 mainstream 
schools 
(no special 
schools)

2,013 Hesse,
2010

Correlative 
 relationships 
in a cross- 
sectional 
 design,  
 multithematic 
panel study

Emotional reactions, 
environmental 
 behaviour, general 
well-being

Self-generated 
questionnaire 
with 1 item each 
on  feelings, 
well-being, 
knowledge of 
 action, 
 possibilities 
for action

Most children report ethically motivated, self- 
referential emotions, e.g. a guilty conscience about 
 climate change. Girls mentioned consequence-based 
emotions (fear, grief) more often than boys, but 
 coping-centred non-emotional expressions (e.g. 
 dis interest) less often. With regard to climate change, 
the proportion of coping-centred expressions, as well 
as other non-emotional expressions, increased with 
children’s age. Ethically motivated, self-referential 
emotions became less frequent with increasing age. 
Well-being is hardly affected by climate change-related 
emotions.

Lippold 
et al. [43],  
2020

Online survey General 
 population

3,469 Germany,
03/2020

Multivariate 
linear regres-
sion models 

Fear of coronavirus, 
refugees, and climate 
change

rRST-Q, BFI, 
and other 
 custom-made 
items 

Compared to international respondents, those in 
 Germany report less fear of climate change than 
 respondents from other countries. Fear of climate 
change correlates negatively with a conservative 
 political attitude.

Schwaab 
et al. [44],  
2022

Questionnaire 
survey

Medical 
 students 

203 Heidelberg,
05–12/2021

Correlative 
 relationships 
in a cross- 
sectional 
 design

Psychological stress 
in general and due 
to climate change, 
 resilience factors 

Climate change 
questions from 
the European 
Social Survey, 
PHQ-9, GAD-7, 
PTSS-10,  
PSQ-20, RQ, 
OPD-SF, SOC-13

60% of participants report being (very) concerned 
about climate change, but clinical symptoms (trauma, 
depression, anxiety) when thinking about climate 
change are hardly reported, although 23% report 
 increased stress levels (PSQ-20). These correlate 
with a less secure attachment style, less structural 
 integration, and a less pronounced sense of 
 coherence.

Wullenkord 
et al. [45],  
2021

Online 
 questionnaire 
survey

General 
 population 
(stratified 
sampling)

1,011 Germany,
not specified

Correlative 
 relationships 
in a cross- 
sectional 
 design

Psychological stress 
in general and due 
to climate change, 
 environmental 
 behaviour, political 
orientation

Climate Anxiety 
Scale (German 
translation), 
PHQ-4, scales 
on political 
 attitudes and at-
titudes  towards 
the  environment

High levels of climate anxiety are associated with 
high levels of anxiety and depression, avoidance of 
the  issue in everyday life, and more awareness of the 
 impacts of climate change and one’s own part in its 
genesis. Women report more climate anxiety than 
men, with no difference for education and income. 
 Environmentally friendly behaviour is more 
 pronounced for high climate anxiety scores. 

1 For each focus topic, the partial results of interest from the study by Klöckner et al. [37] are reported.
rRST-Q=revised Reinforcement Sensitivity Theory Questionnaire, BFI=Big Five Inventory, PHQ=Patient Health Questionnaire, GAD=Generalised Anxiety Disorder Scale, PTSS=Posttraumatic Stress Scale,  
PSQ=Perceived Stress Questionnaire, RQ=Relationship Questionnaire , OPD-SF=Operationalised Psychodynamic Diagnostics Short Form, SOC=Sense of Coherence

Table 1 Continued on next page
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was in danger, that one had suffered personal losses, and 
that one’s own future had been destroyed. The perceived 
danger to one’s life as well as the assumption of a de-
stroyed future were also predictive for stronger symptoms 
of anxiety and depression. A personal belief in a just world 
may have had a protective effect on the expression of symp-
toms of anxiety and depression, as pointed out by the au-
thors of the study.

3.2 Direct effects of temperature increase on the psyche 
in Germany

The initial search yielded 73 results, 15 of which were dupli-
cates and one article in a language other than German or 

English, so that title and abstract were screened for 57 stud-
ies. Of these, 48 were excluded because they were not pub-
lications related to ambient temperature and its effect on 
the psyche. Seven more studies were excluded because 
they were not related to mental health. In addition, one 
study from the database query for the topic ‘sociological 
aspects’ met the inclusion criteria and was also included 
in the final synthesis, so that three studies were included.
All included studies looked cross-sectionally at associations 
between psychological variables and temperatures on the 
same day or in the preceding days. Müller et al. [46] report-
ed a 0.9% increase in suicide rates for every 1°C increase 
in temperature in spring and summer, but not in autumn 
and winter. Schneider et al. [42] calculated a 5.7% increase 

Focus topic: Resilience factors for mental stability in the context of climate change in Germany

Authors, 
 publication  
year

Data source (Sub-) 
 population

Number 
(n)

Region, 
 period under 
consideration

Type of study Phenomena/ 
variables studied

Tools Results

Klöckner 
et al. [37],  
20101

Questionnaire 
survey

9- to 14-year-
old pupils 
(represen-
tative),  
years 4–7 at 
 mainstream 
schools 
(no special 
schools)

2,013 Hesse,
2007

Correlative 
 relationships 
in a cross- 
sectional 
 design

Reporting of climate 
change, emotional 
concern, behavioural 
change 

Custom-made 
questionnaire

The type of climate change-related emotions is not 
 related to overall well-being. However, children who 
have emotions such as sadness about climate change 
and at the same time have ideas on how to mitigate it 
(e.g. taking the train instead of driving) report lower 
well-being. Children who report emotional reactions to 
climate change have more actionable knowledge 
about climate protection than children who emotion-
ally withdraw from the climate discussion.

Wullenkord 
and Reese [27],  
2021

Online 
 questionnaire 
survey

General 
 population 
(convenience 
sample) 

Study 1:  
n=354
Study 2: 
n=453

Germany,
not specified

Correlative 
 relationships 
in a cross- 
sectional 
 design

Self-protective 
 strategies, PEB, 
 sociodemographic 
background (age, 
gender, education, 
 income), political 
 orientation

Climate 
Self-Protection 
Scale (CSPS) 

Different self-protective strategies exist in coping with 
the emotions and fears triggered by climate change. 
A male gender and a right-wing political orientation 
are related to coping strategies such as avoidance, 
 rationalisation, or denial of the global and personal 
consequences of climate change, as well as one’s own 
complicity in causing it.

1 For each focus topic, the partial results of interest from the study by Klöckner et al. [37] are reported.
PEB=pro-environmental behaviour

Table 1 Continued
Results of the Scoping Review on the impact of 

climate change on mental health in Germany
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change impacts [37]. Lippold et al. [43] found a below-av-
erage expression of reported anxiety due to climate change 
in an international comparison. Wullenkord et al. [45] re-
port more pronounced climate change anxiety among wom-
en; furthermore, participants reported less pronounced 
climate anxiety when they perceived the global and person-
al consequences of climate change, as well as their own 
complicity in causing it, to be lower. Climate change-relat-
ed perceived stress correlates positively with a less secure 
attachment style, a lower availability of regulating self-func-
tions and a less pronounced sense of coherence, i.e. the 
feeling that the world and oneself are understandable and 
predictable [44].

3.4 Sociological aspects of the psychological 
consequences of climate change in Germany

The initial search yielded 140 results, 44 of which were du-
plicates, so that title and abstract were screened for 96 
studies. Of these, 91 were excluded because they were not 
publications on sociological aspects related to climate 
change. In addition, two studies were excluded because 
they were not related to mental health, one because the 
data were mainly collected outside of Germany, one be-
cause the data were qualitative in nature, and one because 
the references to mental health were not supported by data. 
Thus, no study could be included as a quantitative research 
paper on the sociological aspects of the psychological con-
sequences of climate change in Germany.

Intra-psychological 
processing of climate change 
leads to many worries, but 
seldom to clinically relevant 
mental health impairments.

in suicide risk for temperature jumps of 5°C the previous 
day in summer, autumn, and winter, but not in spring, with 
the risk being particularly high for older people. One study 
used electronic health records for patients in mental health 
facilities to show a significant association between daily 
maximum temperatures above 30°C and aggressive inci-
dents [40].

3.3 Perception and intra-psychological processing of 
climate change in Germany

The initial search yielded 79 results, eight of which were 
duplicates and one article in a language other than Ger-
man or English, so that title and abstract were screened 
for 70 studies. One article was not retrievable, 52 were ex-
cluded because they were not publications related to cli-
mate change. Nine further studies were excluded because 
they were not related to mental health, two studies did not 
collect data, and two other studies did not have a German 
sample. Ultimately, four studies met the inclusion criteria.
In all included studies, cross-sectional correlations between 
psychological variables and subjective well-being were in-
vestigated. Lippold et al. [43] compared anxiety due to cli-
mate change with anxiety in the context of the COVID-19 
pandemic. In the other studies, the focus was on assessing 
the emotional impact of climate change. Based on ques-
tionnaire data, the results agreed that hardly any clinically 
significant psychological distress currently arises from the 
emotional confrontation with climate change [37, 44, 45]. 
However, children and adolescents are considered vulner-
able groups for the development of a clinically manifest 
psychiatric disorder in the event of an increase in climate 
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4. Discussion
4.1 Strengths and limitations

The present review provides a comprehensive overview of 
the literature on the effects of climate change on mental 
health in Germany, drawing on a total of five systematic 
literature searches in five databases. This broad search 
strategy is contrasted by a highly insufficient number of 
studies, so that the generalisability of the results is limited. 
In order to derive meaningful recommendations, the re-
sults obtained are therefore considered alongside surveys 
and studies without peer review from Germany, as well as 
internationally published reviews on the focus topics of 
this article, compiled by systematic literature research. 
However, the state of knowledge remains insufficient after 
considering this set, particularly with regard to successful 
adaptation [48]. The search terms used were adapted for 
each focus topic in order to include as many relevant pub-
lications as possible, but it cannot be ruled out that addi-
tional studies might have been included if other combina-
tions of search terms had been used. The results of 
qualitative studies were not included in this review due to 
the methodological approach followed. However, given the 
many connections between climate change and mental 
health that remain to be clarified, they provide many com-
plementary results, such as a better understanding of the 
connections between climate change-related emotions and 
general well-being or resilience in relation to psychological 
distress caused by climate change [49–52].

3.5 Resilience factors for mental stability in the context 
of climate change in Germany

The initial search yielded 95 hits, 24 of which were dupli-
cates, so that title and abstract were screened for 71 stud-
ies. Of these, 47 were excluded because they were not pub-
lications related to climate change, twelve were excluded 
because they were not related to psychological impacts, 
and ten were excluded because they were not related to re-
silience or coping mechanisms. Two studies were included 
and reviewed.

In the two studies included, cross-sectional design iden-
tified coping strategies with regard to climate change-re-
lated psychopathologies. In a study by Wullenkord and Re-
ese [27], self-protective strategies and their correlations in 
dealing with the effects of climate change were analysed 
with a questionnaire newly designed for this purpose. The 
existence of different coping strategies could be shown, 
such as avoidance, rationalisation, or the denial of the glob-
al and personal consequences of climate change as well as 
one’s own role in causing it. Furthermore, these strategies 
were more pronounced in men and in those with a right-
wing political orientation; only avoidance was reported to 
be more pronounced in women than in men. Klöckner et 
al. [37] studied 9- to 14-year-old pupils and were able to 
show that emotional reactions to climate change correlat-
ed positively with more knowledge about how to mitigate 
it. The authors interpreted this as an indication that children 
who are overwhelmed with climate change withdraw emo-
tionally and consequently absorb less information on the 
topic. There was no correlation between the type of  climate 
change-related emotions and general well-being.

Psychological resilience 
factors can play a crucial role 
in adapting to the impacts of 
climate change.
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health burden for vulnerable groups, of which there are 
hardly any findings for Germany. An increased vulnerabil-
ity among children and adolescents, older persons, those 
with pre-existing psychiatric disorders or low socioeco-
nomic status can be assumed in correspondence with in-
ternational studies [11, 48, 54]. The same applies to people 
who are increasingly exposed to the consequences of 
 climate change either directly, through extreme weather 
events, or indirectly, e.g. as activists or health profession-
als [33, 48].

Extreme weather events and psychological consequences
The data found in a regional sample in Germany [39] are 
consistent with findings in international literature on 
post-traumatic stress symptoms, depression, and anxiety 
in the aftermath of a flooding event [5, 11, 55, 56]. Floods can 
exacerbate pre-existing psychiatric disorders [57]. This is 
reflected in a higher prescription rate of psychotropic drugs 
such as sedatives, hypnotic drugs, or antidepressants after 
floods and storm surges [58, 59]. Those individuals who 
have to be relocated as a result of the flooding have a sig-
nificantly higher risk of a subsequent psychiatric disorder, 
which can still be observed a year after the event [60]. Chil-
dren and adolescents in particular show increased vulner-
ability to the effects of extreme weather events because 
they have fewer coping strategies and their more pro-
nounced neuroplasticity (changes in cerebral structures 
and functions in response to external stimuli) makes them 
more susceptible to stress-induced neuroanatomical and 
endocrine changes [61, 62]. In international literature, Mam-
brey et al. [33] identified the following risk factors for mental 
health outcomes in children and adolescents: intra- family 

4.2 Evidence and need for knowledge

When evaluating the results on the effects of climate change 
on mental health in Germany, it becomes apparent that 
there is a large discrepancy between the data and knowl-
edge available for Germany and international findings. Both 
nationally and internationally, there is a great need for fur-
ther scientific knowledge on the psychological effects of 
the climate crisis and possible adaptation strategies.

Common aspects across the focus topics
The effects of climate change on mental health in Germany 
have so far been insufficiently studied, both cross-section-
ally and longitudinally. Previous international findings on 
the focus topics investigated for Germany in this article 
come largely from Australia, Canada, and the USA. Only a 
small proportion of the studies relate to the European pop-
ulation [48]. In addition, relevant constructs, such as in-
tra-psychological processing and resilience factors, are not 
distinctly operationalised, and validated assessment tools 
are often lacking. This makes it difficult to compare the 
results and derive recommendations. Different methodo-
logical approaches and evaluation tools are also used to 
record psychological distress patterns. Often, mental 
health burden is recorded by means of questionnaires. 
However, these are often not clinically validated, i.e. no 
clinical diagnoses are made by clinical experts, and no val-
idated structured clinical interviews corresponding to man-
uals of psychiatric disorders are conducted (e.g. the struc-
tured clinical interview according to DSM-V, the 
Diagnostic and Statistical Manual of Mental Disorders [53]). 
A special focus of future research should be on the mental 

In order to promote 
psychological resilience and 
adequately counter the 
psychological distress 
resulting from climate 
change, there is urgent need 
to expand our knowledge.
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Perception and intra-psychological processing of 
climate change
As the negative impacts of climate change on mental health 
will increase in the future, there is a need for a better un-
derstanding of the transition from an adequate emotional 
response to climate change to clinically relevant mental 
health impairments. Surveys conducted in Germany show 
a high prevalence (40–73%) of general anxiety, sadness, and 
anger in all age groups, in line with international study re-
sults [64–67]. These feelings increased significantly nation-
wide after the July 2021 floods (by 20 percentage points [66]). 
It can be assumed that the media coverage of the floods 
had an influence on intra-psychological processing and the 
negative affects subsequently reported by the respondents. 
The role of the media in psychological adaptation process-
es to climate change and mitigation should therefore be 
discussed. To this end, media guidelines can serve as a rec-
ommendation for a style of reporting that neither aims to 
trivialise weather phenomena that occur nor to reinforce a 
sense of powerlessness [68]. In a report by the German En-
vironment Agency on the emotional state of young people 
in the context of climate change, 26% of the respondents 
stated that concerns about the environment limited their 
sense of joy and caused sleep problems [69]. International 
studies show that the majority of young people, regardless 
of gender, consider climate impacts when making repro-
ductive choices [47]. A better handling of climate feelings 
and a strengthening of resilience factors requires good psy-
choeducation as well as opportunities for exchange with 
like-minded people and the experience of collective self- 
efficacy through opportunities for action to achieve societal 
transformation and climate protection [70].

conflict, little social support, loss of social network due to 
relocation, and low socioeconomic status of parents.

Direct effects of temperature increase on the psyche
The increased prevalence of suicides reported for Germany 
at higher daily temperatures compared to the previous day 
has also been shown in international reviews, which found 
a correlation of suicide rates with an increase in daily tem-
peratures compared to the previous day and with higher 
daily temperatures in general [13, 14]. The fact that this cor-
relation is consistently reported for Germany for summer, 
but not for the colder seasons, could be related to the av-
erage temperature in autumn, spring, and winter being 
close to or below 21°C (for now), a daily average tempera-
ture considered comfortable. However, the increase in dai-
ly average temperatures will continue as climate change 
progresses [63]. The question remains whether suicide rates 
can be reduced through education and heat protection. In-
creased aggressive behaviour, as shown in psychiatric in-
stitutions by Eisele et al. [40], has been shown internation-
ally for the general population [6, 11]. In addition to the 
effects on suicide risk, an increase in admissions to psychi-
atric hospitals at higher daily average temperatures has 
been reported in international studies [48]. A study con-
ducted in the USA found fewer positive and more negative 
emotions in subjects when daily average temperatures ex-
ceeded 21°C [11]. People with pre-existing psychiatric disor-
ders, children, and adolescents are particularly vulnerable 
to the effects of heat on mental health [48].

For all topics examined, the 
state of knowledge for 
Germany is to be regarded 
as insufficient, which makes 
it difficult to draw final 
conclusions.
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ative influences is indispensable for a psychologically sen-
sitive approach to crisis situations caused by climate 
change.

Resilience factors for mental stability in the context of 
climate change
Climate change, through stressors such as heat, poor air 
quality, the possible loss of emotionally significant places 
and landscapes, and potentially even forced migration, re-
duces the possibilities of building psychological resilience, 
which underlines the importance of strengthening the ex-
isting psychological resources at the individual and collec-
tive level [11]. In the studies considered for Germany, differ-
ent definitions of resilience emerged: on the one hand, 
factors such as biological sex are identified, which reduce 
the risk of developing psychological stress and thus estab-
lish resilience. On the other hand, factors that are actively 
protective, such as social support, are examined. Thus, 
when there is an increased risk, protective factors can lead 
to resilience. At the same time, if the risk of psychological 
distress is low, these protective factors are not relevant for 
psychological recovery after a distressing event. The clas-
sification as a resilience factor thus depends on the existing 
vulnerability of an individual. The results of the available 
studies are only of limited significance in this context. While 
Wullenkord and Reese [27] examine self-protective strate-
gies as mechanisms for coping with climate change-related 
psychological distress, they do not consider them to be re-
silience factors in the sense of successful coping, rather as 
dysfunctional mechanisms (denial and avoidance). The 
factors identified by Klöckner et al. [37] similarly are consid-
ered reactive mechanisms and not successful coping. In 

Sociological aspects of the psychological consequences 
of climate change
The current state of studies on sociological aspects of cli-
mate change-related impairments of mental health does 
not allow for clear statements on risk factors, effects, or 
possible countermeasures. In addition, there are currently 
no studies from the German-speaking region that examine 
the connection between climate change and specific socio-
demographic or sociological factors and intersectional dis-
crimination (i.e. the reinforcing effects of interdependent 
systems of discrimination such as patriarchy, capitalism, 
colonialism, ableism – the discrimination against people 
with limited mental or physical abilities [71–73]) in terms 
of mental health. In this context, sociodemographic factors 
such as ethnicity, family history of migration, and socio-
economic status would be of interest, as well as sociolog-
ical factors such as spatial marginalisation (e.g. due to the 
stigmatisation and infrastructural deficiency of certain 
neighbourhoods in which certain ethnic, cultural, or reli-
gious groups are more strongly represented). Studies on 
the psychological impact of an extreme event, such as the 
COVID-19 pandemic, have shown that sociological factors, 
such as living in a neighbourhood disadvantaged in terms 
of health infrastructure, having few social contacts, and 
being part of a minority subjected to structural racism, can 
lead not only to higher mortality, but also to a significantly 
higher risk of psychological distress [74]. Climate change 
is expected to lead to an increase in social states of emer-
gency due to heatwaves, supply shortages, floods, power 
cuts, or the collapse of public and private services. There-
fore, an analysis of the different living environments in 
which sociological factors can have both positive and neg-

Sociological aspects are 
decisive factors for adequate 
healthcare in case of extreme 
events.
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ple those by the American Psychological Association [11]. 
The position paper on climate change and mental health of 
the German Association for Psychiatry, Psychotherapy and 
Psychosomatics (Deutsche Gesellschaft für Psychiatrie und 
Psychotherapie, Psychosomatik und Nervenheilkunde, DG-
PPN) [76] was also used as a source of information in the 
preparation of the recommendations and its considerations 
were adapted to a public health context.

The recommendations made here refer specifically to 
health promotion through medical-psychotherapeutic treat-
ment, structural, and behavioural prevention, thus focusing 
on the adaptation to the impact of climate change on men-
tal health. An expansion of the psychiatric and psychother-
apeutic care infrastructure appears all the more urgent as 
the current situation already falls far short of demand [77]. 
The inclusion of climate change and its impact on mental 
health in the training of psychotherapeutic professions is 
also aimed at the practitioners themselves: they must first 
find their own way to intra-psychologically process knowl-
edge about climate change and its effects; only then can 
they ensure competent treatment of patients with climate 
change-related issues [78–80].

Considering the numerous negative consequences of 
climate change for the human psyche, it must be empha-
sised once again in all clarity that, in addition to the devel-
opment of adaptation strategies, climate protection mea-
sures are imperative and have top priority in order to min-
imise an increase in psychological risks. In this sense, cli-
mate protection is the most effective form of health 
protection [81]. The healthcare sector, which in Germany is 
responsible for 5.2%–6.7% of national greenhouse gas emis-
sions depending on estimates [82, 83], should be  particularly 

contrast, a report by the German Environment Agency, 
through qualitative interviews with young climate activists, 
identifies the following resilience factors: knowledge on 
how to deal with psychological distress, positive cognitive 
assumptions, support and appreciation, as well as social 
and societal support structures [69]. The international lit-
erature on resilience factors mainly refers to individual ex-
treme weather events [35]. In contrast, the indirect factors, 
such as the effects of climate change on the psyche in re-
gions that are currently not (yet) acutely affected by the 
consequences of climate change, have not yet been studied. 
Chen et al. [75] were able to identify an extensive list of re-
silience factors. Intact family structures and a higher level 
of education in particular have an active protective effect 
against psychological stress after extreme weather events. 
This indicates that it is not so much the individual’s psy-
chological coping abilities that enable successful handling 
of psychological distress, but rather the societal and social 
embedding of the individual. It is therefore necessary to 
promote resilience factors on a collective or political level.

4.3 Recommendations

The recommendations listed in Table 2 result from the col-
lected findings presented in this article. As there is still a 
great need for research in Germany, the identified fields of 
action result from a comparison with international literature. 
The measures derived were adapted to the German context 
according to the authors’ assessment. It is assumed that 
findings valid for the Anglo-American region can largely be 
transferred to the European context. Further reference can 
therefore be made to corresponding publications, for exam-

In addition to reducing our 
emissions, we need to 
expand social education and 
mental healthcare for 
vulnerable groups, as well as 
for those affected by extreme 
weather events.
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Health promotion by incorporating the impact of climate change on mental health into adaptation processes

Measures/target group Approach/objective Actors Requirements

Active participation of healthcare experts in political 
 transformation processes 

Inclusion of mental health in the identification of needs, 
resilience resources, and social adaptation to climate 
 impacts in the context of political decision-making and 
transformation processes

Federal, state, and 
 municipal levels

Financial and human resources at 
 intervention level

Training those responsible for mental health issues and 
involving them in developing strategies for adapting and 
mitigating the consequences of climate change on mental 
health in public institutions, especially in the health sector

Protecting the mental health of the population through 
sustainable mitigation of the mental health impacts of 
 climate change and adaptation

State and municipal 
 levels

Financial and human resources, creation 
of positions for change agents

Health promotion through psychosocial emergency care and psychotherapeutic treatment

Measures/target group Approach/objective Actors Requirements

Training and expansion of psychosocial emergency care Secondary prevention of long-term psychological 
 consequences after extreme weather events 

Federal and state levels Expertise-based needs assessments, finan-
cial and human resources,  establishment 
and expansion of existing structures

Adjustment when planning the demand for psycho-
therapeutic care by counselling centres and psychothera-
pists to the (increasing) climate change-related needs 
 including peak demand after extreme weather events

Improving mental health across society through 
 needs-based care and secondary prevention

Federal and state levels 
(politics and adminis-
tration)

Expertise-based needs assessment, 
 financial and human resources

Health promotion by means of structural prevention

Measures/target group Approach/objective Actors Requirements

Integration of knowledge about the connection between 
planetary and mental health into the education and 
 training of health personnel and crisis intervention 
 services.

Improving overall mental health in society through 
 psychoeducation and structural prevention

Federal and state levels, 
those responsible for the 
preparation of study 
 regulations, education 
and  training guidelines

Teacher training, financial and human 
 resources

Promote further research and development of inter-
ventions on mental health and the climate crisis

Improving prevention and treatment of climate 
 change- related mental distress and disorders

Federal level, universities Financial and human resources 

Preparation of heat-health action plans, urban develop-
ment changes towards sponge cities with more green 
spaces

Protection of vulnerable groups, promotion of mental 
well-being

Federal, state, and 
 municipal levels

Financial and human resources at 
 municipal level

Table 2
Recommendations for health promotion through medical-psychotherapeutic treatment as well as through structural and behavioural prevention in order to adapt to the negative effects of 
 climate change on mental health in Germany

Continued on next page
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committed to the health of the population and thus also to 
climate protection.

4.4 Conclusion

The effects of climate change on mental health are diverse 
and depend on individual and societal factors. Extreme 
weather events and rising average temperatures have a di-
rect influence on mental health, an indirect influence is ex-
erted by awareness of the human contribution to climate 
change and its consequences. For Germany, the state of 
research on these processes is highly insufficient, and both 
in Germany and internationally, there is a particular lack of 
knowledge on how to achieve successful adaptation to the 
effects of climate change on mental health. This should be 
a focus of further research. In addition to adaptation, mit-
igation must also be seen as a societal task. The healthcare 
system has a special role to play here, since it accounts for 

a considerable share of human greenhouse gas emissions. 
A successful reduction of this share would simultaneously 
protect the health of patients.
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Measures/target group Approach/objective Actors Requirements

Establishment of climate councils in which representa-
tives of socially marginalised and particularly vulnerable 
groups advise executive and legislative bodies on local/ 
regional measures and participate in decision-making.

Participation of social groups to identify needs, resilience 
resources and social adaptation to climate impacts

Federal, state, and 
 municipal levels

Financial and human resources at the 
 intervention level, legislative changes 
may be  needed to grant decision-making 
powers

Health promotion through behavioural prevention

Measures/target group Approach/objective Actors Requirements

Public relations work on the impact of climate change on 
mental health, on prevention and treatment options, and 
on ways to strengthen individual and collective resilience 

Empowerment of (potentially) affected people and the 
general population by informing them about individual 
possibilities for action and about the measures taken to 
protect the population.

Federal, state, and 
 municipal levels, service 
providers

Financial and human resources, 
 further  research with focus on Germany, 
 reference to this research by public 
 relations activities

Table 2 Continued
Recommendations for health promotion through 
medical-psychotherapeutic  treatment as well as 

through structural and behavioural prevention in 
order to adapt to the negative effects of  climate 

change on mental health in Germany

weiterzurückStartseite

mailto:nadja.gebhardt@med.uni-heidelberg.de
http://www.rki.de/jhealthmonit


Scoping review of climate change and mental health in Germany

138

FOCUS

Journal of Health Monitoring 2023 8(S4)

Journal of Health Monitoring

5. Fernandez A, Black J, Jones M et al. (2015) Flooding and mental 
health: A systematic mapping review. PLoS One 10(4):e0119929

6. Cianconi P, Betrò S, Janiri L (2020) The impact of climate 
change on mental health: A systematic descriptive review. 
Front Psychiatry 11:74

7. Bunz M, Mücke HG (2017) Klimawandel – physische und 
 psychische Folgen. Bundesgesundheitsbl 60(6):632–639

8. Chique C, Hynds P, Nyhan MM et al. (2021) Psychological 
 impairment and extreme weather event (EWE) exposure,  
1980–2020: A global pooled analysis integrating mental health 
and well-being metrics. Int J Hyg Environ Health 238:113840

9. Winklmayr C, Matthies-Wiesler F, Muthers S et al. (2023) 
Heat in Germany: Health risks and preventive measures.  
J Health Monit 8(S4):3–32. 
www.rki.de/jhealthmonit-en (As at 06.09.2023)

10. Wei W, Lu JG, Galinsky AD et al. (2017) Regional ambient 
 temperature is associated with human personality. Nat Hum 
 Behav 1(12):890–895

11. Clayton S, Manning C, Speiser M et al. (2021) Mental health and 
our changing climate: Impacts, inequities, responses. American 
Psychological Association and ecoAmerica, Washington, D.C. 
www.apa.org/news/press/releases/mental-health-climate- 
change.pdf (As at 04.06.2023)

12. Mahendran R, Xu R, Li S et al. (2021) Interpersonal violence 
 associated with hot weather. Lancet Planet Health 5(9):e571–e572

13. Gao J, Cheng Q, Duan J et al. (2019) Ambient temperature, 
 sunlight duration, and suicide: A systematic review and 
 meta-analysis. Sci Total Environ 646:1021–1029

14. Thompson R, Hornigold R, Page L et al. (2018) Associations 
 between high ambient temperatures and heat waves with mental 
health outcomes: A systematic review. Public Health 161:171–191

15. Liu J, Varghese B, Hansen A et al. (2021) Effects of high tempera-
tures on poor mental health outcomes: A systematic review and 
meta-analysis. Eur J Public Health 31:iii242–iii242

16. Pihkala P (2020) Anxiety and the ecological crisis: An analysis 
of eco-anxiety and climate anxiety. Sustainability 12(19):7836

17. Pihkala P (2022) Toward a taxonomy of climate emotions. 
Front Clim 3:738154

Funding
The publication was coordinated through the project 
KlimGesundAkt, which is funded by the Federal Ministry 
of Health (chapter 1504; title 54401 HJ2021; duration 
07/2021–06/2024). Katharina van Bronswijk received an 
honorarium for her contribution from the project funds.

Conflicts of interest
The authors declared no conflicts of interest.

Acknowledgement
The authors would like to thank Molly Sutcliffe for her sup-
port in translating this article into English.

The KlimGesundAkt coordination team at  Robert Koch 
Insti tute would like to thank the following  persons for their 
work on the project’s advisory board: Sophie Gepp, Elke 
Hertig, Claudia Hornberg,  Tanja-Maria Kessel, Andreas 
Matzarakis, Odile Mekel, Susanne Moebus, Jonas 
Schmidt-Chanasit,  Alexandra Schneider, Klaus Stark, Wolf-
gang Straff and Maike Voss.

References
1. Walinski A, Sander J, Gerlinger G et al. (2023) The effects of  climate 

change on mental health. Dtsch Arztebl Int 120(8):117–124

2. Brasseur GP, Jacob D, Schuck-Zöller S (Eds) (2017) Klimawandel 
in Deutschland: Entwicklung, Folgen, Risiken und Perspektiven. 
Springer, Berlin, Heidelberg.

3. Mölter T, Schindler D, Albrecht A et al. (2016) Review on the 
 projections of future storminess over the North Atlantic 
 European region. Atmosphere 7(4):60

4. Butsch C, Beckers LM, Nilson E et al. (2023) Health impacts of 
extreme weather events – Cascading risks in a changing climate. 
J Health Monit 8(S4):33–56. 
www.rki.de/jhealthmonit-en (As at 06.09.2023)

weiterzurückStartseite

http://www.rki.de/jhealthmonit-en
https://www.apa.org/news/press/releases/mental-health-climate-change.pdf
https://www.apa.org/news/press/releases/mental-health-climate-change.pdf
http://www.rki.de/jhealthmonit-en


Scoping review of climate change and mental health in Germany

139

FOCUS

Journal of Health Monitoring 2023 8(S4)

Journal of Health Monitoring

31. Whitmarsh L, Player L, Jiongco A et al. (2022) Climate anxiety: 
What predicts it and how is it related to climate action?  
J Environ Psychol 83:101866

32. American Psychologial Association (2023) APA Dictionary of 
 Psychology – Sociological factors.  
https://dictionary.apa.org/sociological-factors (As at 06.03.2023)

33. Mambrey V, Wermuth I, Böse-O’Reilly S (2019) Extreme weather 
events and their impact on the mental health of children and 
adolescents. Bundesgesundheitsbl 62(5):599–604

34. Leyva EWA, Beaman A, Davidson PM (2017) Health impact 
of  climate change in older people: An integrative review and 
 implications for nursing. J Nurs Scholarsh 49(6):670–678

35. Ma T, Moore J, Cleary A (2022) Climate change impacts on the 
mental health and wellbeing of young people: A scoping review 
of risk and protective factors. Soc Sci Med 301:114888

36. Tricco AC, Lillie E, Zarin W et al. (2018) PRISMA Extension for 
Scoping Reviews (PRISMA-ScR): Checklist and explanation. 
Ann Intern Med 169(7):467–473

37. Klöckner CA, Beisenkamp A, Hallmann S (2010) Klimawandel 
aus der Sicht 9- bis 14-jähriger Kinder – Emotionen, 
 Bewältigungsressourcen und allgemeines Wohlbefinden. 
Umwelt psychologie 14(2):121–142

38. Page MJ, McKenzie JE, Bossuyt PM et al. (2021) The PRISMA 
2020 statement: An updated guideline for reporting systematic 
reviews. BMJ 372:n71

39. Otto K, Boos A, Dalbert C et al. (2006) Posttraumatic symptoms, 
depression, and anxiety of flood victims: The impact of the belief 
in a just world. Pers Individ Dif 40(5):1075–1084

40. Eisele F, Flammer E, Steinert T et al. (2021) Aggressive incidents 
in psychiatric hospitals on heat days. BJPsych Open 7(4):e99

41. Müller H, Biermann T, Renk S et al. (2011) Higher environmental 
temperature and global radiation are correlated with increasing 
suicidality – A localized data analysis. Chronobiol Int 
 28(10):949–957

42. Schneider A, Hampel R, Ladwig KH et al. (2020) Impact of 
 meteorological parameters on suicide mortality rates: 
A case-crossover analysis in Southern Germany (1990–2006).  
Sci Total Environ 707:136053

18. Clayton S, Karazsia BT (2020) Development and validation of a 
measure of climate change anxiety. J Environ Psychol 69:101434

19. Hogg TL, Stanley SK, O’Brien LV et al. (2021) The Hogg Eco- 
Anxiety Scale: Development and validation of a multidimensional 
scale. Glob Environ Change 71:102391

20. Stewart AE (2021) Psychometric properties of the Climate 
Change Worry Scale. Int J Environ Res Public Health 18(2):494

21. Higginbotham N, Connor L, Albrecht G et al. (2007) Validation of 
an environmental distress scale. EcoHealth 3(4):245–254

22. Ágoston C, Urbán R, Nagy B et al. (2022) The psychological 
 consequences of the ecological crisis: Three new questionnaires 
to assess eco-anxiety, eco-guilt, and ecological grief. Clim Risk 
Manag 37:100441

23. Salas Reyes R, Nguyen VM, Schott S et al. (2021) A research 
agenda for affective dimensions in climate change risk percep-
tion and risk communication. Front Clim 3:751310

24. Adams I, Hurst K, Sintov ND (2020) Experienced guilt, but not 
pride, mediates the effect of feedback on pro-environmental 
 behavior. J Environ Psychol 71:101476

25. Stanley SK, Hogg TL, Leviston Z et al. (2021) From anger to 
 action: Differential impacts of eco-anxiety, eco-depression, and 
eco-anger on climate action and wellbeing. J Clim Chang Health 
1:100003

26. Haltinner K, Ladino J, Sarathchandra D (2021) Feeling skeptical: 
Worry, dread, and support for environmental policy among 
 climate change skeptics. Emot Space Soc 39:100790

27. Wullenkord MC, Reese G (2021) Avoidance, rationalization, and 
denial: Defensive self-protection in the face of climate change 
negatively predicts pro-environmental behavior.  
J Environ Psychol 77:101683

28. Nabi RL, Gustafson A, Jensen R (2018) Framing climate change: 
Exploring the role of emotion in generating advocacy behavior. 
Sci Commun 40(4):442–468

29. Clayton S (2021) Climate change and mental health. Curr Environ 
Health Rep 8(1):1–6

30. Coffey Y, Bhullar N, Durkin J et al. (2021) Understanding eco- 
anxiety: A systematic scoping review of current literature and 
identified knowledge gaps. J Clim Chang Health 3:100047

weiterzurückStartseite

https://dictionary.apa.org/sociological-factors


Scoping review of climate change and mental health in Germany

140

FOCUS

Journal of Health Monitoring 2023 8(S4)

Journal of Health Monitoring

54. Hwong AR, Wang M, Khan H et al. (2022) Climate change and 
mental health research methods, gaps, and priorities: A scoping 
review. Lancet Planet Health 6(3):e281–e291

55. Cruz J, White PCL, Bell A et al. (2020) Effect of extreme weather 
events on mental health: A narrative synthesis and meta-analysis 
for the UK. Int J Environ Res Public Health 17(22):8581

56. Golitaleb M, Mazaheri E, Bonyadi M et al. (2022) Prevalence of 
post-traumatic stress disorder after flood: A systematic review 
and meta-analysis. Front Psychiatry 13:890671

57. Stanke C, Murray V, Amlôt R et al. (2012) The effects of flooding 
on mental health: Outcomes and recommendations from a 
 review of the literature. PLoS Curr 4:e4f9f1fa9c3cae

58. Milojevic A, Armstrong B, Wilkinson P (2017) Mental health 
 impacts of flooding: A controlled interrupted time series analysis 
of prescribing data in England. J Epidemiol Community Health 
71(10):970–973

59. Motreff Y, Pirard P, Goria S et al. (2013) Increase in psychotropic 
drug deliveries after the Xynthia storm, France, 2010. Prehosp 
Disaster Med 28(5):428–433

60. Munro A, Kovats RS, Rubin GJ et al. (2017) Effect of evacuation 
and displacement on the association between flooding and 
 mental health outcomes: A cross-sectional analysis of UK survey 
data. Lancet Planet Health 1(4):e134–e141

61. Sheth C, McGlade E, Yurgelun-Todd D (2017) Chronic stress 
in adolescents and its neurobiological and psychopathological 
consequences: An RDoC Perspective. Chronic Stress (Thousand 
Oaks) 1:2470547017715645

62. Wu J, Snell G, Samji H (2020) Climate anxiety in young people: 
A call to action. Lancet Planet Health 4(10):e435–e436

63. IPCC (2021) Summary for Policymakers. In: Masson-Delmotte V, 
Zhai P, Pirani A et al. (Eds) Climate Change 2021: The physical 
science basis. Contribution of working group I to the sixth 
 assessment report of the Intergovernmental Panel on Climate 
Change.  
www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_
WGI_SPM.pdf (As at 04.06.2023)

43. Lippold JV, Laske JI, Hogeterp SA et al. (2020) The role of per-
sonality, political attitudes and socio-demographic characteristics 
in explaining individual differences in fear of coronavirus: A com-
parison over time and across countries. Front Psychol 11: 552305 

44. Schwaab L, Gebhardt N, Friederich HC et al. (2022) Climate 
change related depression, anxiety and stress symptoms 
 perceived by medical students. Int J Environ Res Public Health 
19(15):9142

45. Wullenkord MC, Tröger J, Hamann KRS et al. (2021) Anxiety 
and climate change: A validation of the Climate Anxiety Scale 
in a German-speaking quota sample and an investigation of 
 psychological correlates. Clim Change 168:20

46. Müller H, Biermann T, Renk S et al. (2011) Higher environmental 
temperature and global radiation are correlated with increasing 
suicidality – A localized data analysis. Chronobiol Int 
28(10):949–957

47. Schneider-Mayerson M, Leong KL (2020) Eco-reproductive 
 concerns in the age of climate change. Clim Change 
163(2):1007–1023

48. Charlson F, Ali S, Benmarhnia T et al. (2021) Climate change and 
mental health: A scoping review. Int J Environ Res Public Health 
18(9):4486

49. Peter F, Niessen P (2022) Resilienz als Konzept für die 
 Klima krise. In: Van Bronswijk K, Hausmann CM (Eds) Climate 
 Emotions. Psychosozial-Verlag, S. 229–256

50. Benoit L, Thomas I, Martin A (2022) Review: Ecological 
 awareness, anxiety, and actions among youth and their parents – 
A qualitative study of newspaper narratives. Child Adolesc Ment 
Health 27(1):47–58

51. Aylward B, Cunsolo A, Vriezen R et al. (2022) Climate change is 
impacting mental health in North America: A systematic scoping 
review of the hazards, exposures, vulnerabilities, risks and 
 responses. Int Rev Psychiatry 34(1):34–50

52. Lenzer B, Hoffmann C, Hoffmann P et al. (2021) A qualitative 
study on concerns, needs, and expectations of hospital patients 
related to climate change: Arguments for a patient-centered 
adaptation. Int J Environ Res Public Health 18(11):6105

53. First MB, Williams JBW, Karg RS et al. (2016) Structured clinical 
interview for DSM-5 disorders – Clinican version SCID-5-CV. 
American Psychiatric Association, Washington, DC

weiterzurückStartseite

https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf


Scoping review of climate change and mental health in Germany

141

FOCUS

Journal of Health Monitoring 2023 8(S4)

Journal of Health Monitoring

73. Merz S, Jaehn P, Mena E et al. (2021) Intersectionality and 
eco-social theory: A review of potentials for public health 
 knowledge and social justice. Crit Public Health 33(2):1–10

74. Strauß B, Berger U, Rosendahl J (2021) Indirect and direct 
 psychosocial consequences of the corona pandemic – Part 1 of 
a (preliminary) review. Psychotherapeut (Berl) 66(3):175–185

75. Chen S, Bagrodia R, Pfeffer CC et al. (2020) Anxiety and 
 resilience in the face of natural disasters associated with 
 climate change: A review and methodological critique.  
J Anxiety Disord 76:102297

76. Deutsche Gesellschaft für Psychiatrie und Psychotherapie, 
 Psychosomatik und Nervenheilkunde e. V. (2021) Klimawandel: 
Stress für Mensch und Planet. Psychiatrie positioniert sich für 
den Klimaschutz. Pressemitteilung vom 25.11.2021.  
https://cc4f-soest.org/klimawandel-stress-fuer-mensch-und- 
planet-psychiatrie-positioniert-sich-fuer-den-klimaschutz/ 
(As at 04.06.2023)

77. Bundespsychotherapeutenkammer (2021) BPtK-Auswertung: 
 Monatelange Wartezeiten bei Psychotherapeut*innen. 
 Presse mitteilung vom 29. März 2021.  
www.bptk.de/bptk-auswertung-monatelange-wartezeiten-bei- 
psychotherapeutinnen/ (As at 02.06.2023)

78. Silva JFB, Coburn J (2022) Therapists’ experience of climate 
change: A dialectic between personal and professional. 
Couns Psychother Res 23:417–431 

79. Lewis JL, Haase E, Trope A (2020) Climate dialectics in 
 psychotherapy: Holding open the space between abyss and 
 advance. Psychodyn Psychiatry 48(3):271–294

80. Hayes JA, Gelso CJ, Goldberg S et al. (2018) Countertransference 
management and effective psychotherapy: Meta-analytic findings. 
Psychotherapy (Chic) 55(4):496

81. Bundesärztekammer (2021) Klimaschutz ist Gesundheitsschutz. 
Pressemitteilung vom 20.12.2021.  
www.bundesaerztekammer.de/presse/informations dienste/ 
informationsdienst-baekground/detail/klimaschutz-ist-
gesundheitsschutz (As at 04.11.2022)

82. Pichler PP, Jaccard IS, Weisz U et al. (2019) International 
 comparison of health care carbon footprints. Environ Res 
Lett 14(6):064004

64. Bundesministerium für Umwelt, Naturschutz, nukleare Sicher-
heit und Verbraucherschutz (2022) Zukunft? Jugend fragen! – 
2021. Umwelt, Klima, Wandel – was junge Menschen erwarten 
und wie sie sich engagieren. Umweltbundesamt, Dessau-Roßlau. 
www.bmuv.de/publikation/zukunft-jugend-fragen-2021 
(As at 04.06.2023)

65. Möller-Slawinski H, Weller D (2021) Ergebnisse einer Repräsen-
tativ-Umfrage unter Jugendlichen – Eine SINUS-Studie im 
 Auftrag der BARMER. BARMER, Heidelberg, Berlin.  
www.barmer.de/resource/blob/1032266/fa6a3f4ce4789bf63028c
271d1ee99ad/sinus-jugendstudie-barmer-data.pdf 
(As at 04.06.2023)

66. R+V Versicherungen (2021) Ergebnisse der R+V-Studie 
„Die Ängste der Deutschen 2021“. Pressemitteilung vom 
09.09.2021.  
www.presseportal.de/pm/63400/5015775 (As at 04.06.2023)

67. Hajek A, König HH (2022) Climate anxiety in Germany. 
 Public Health 212:89–94

68. Meininger J, Ashour R, Dohm L et al. (2022) Empfehlungen zur 
Berichterstattung über die Klimakrise aus psychologischer Per-
spektive. Psychologists/Psychotherapists for Future e. V., Bingen. 
https://medienleitfaden-klima.de/wp-content/uploads/2023/01/
Medienleitfaden-Klimakrise-Originalfassung.pdf 
(As at 04.06.2023)

69. Frick V, Holzhauer B, Gossen M (2022) Junge Menschen in 
der Klimakrise. Eine Untersuchung zu emotionaler Belastung, 
Bewältigungsstrategien und Unterstützungsangeboten im 
 Kontext von Klimawandel und Umweltproblemen in der Studie 
„Zukunft? Jugend fragen! 2021”. Umweltbundesamt (Ed) Texte 
127/2022.  
www.umweltbundesamt.de/publikationen/junge-menschen-in-
der-klimakrise (As at 04.06.2023)

70. Schwartz SEO, Benoit L, Clayton S et al. (2022) Climate change 
anxiety and mental health: Environmental activism as buffer. 
Curr Psychol:1–14

71. Crenshaw K (1989) Demarginalizing the intersection of race and 
sex: A black feminist critique of antidiscrimination doctrine, 
 feminist theory and antiracist politics. University of Chicago 
 Legal Forum 1989(1):139–168

72. Hooks B (2000) Feminist theory: From margin to center. 
 Pluto Press, London

weiterzurückStartseite

https://cc4f-soest.org/klimawandel-stress-fuer-mensch-und-planet-psychiatrie-positioniert-sich-fuer-den-klimaschutz
https://cc4f-soest.org/klimawandel-stress-fuer-mensch-und-planet-psychiatrie-positioniert-sich-fuer-den-klimaschutz
https://www.bptk.de/bptk-auswertung-monatelange-wartezeiten-bei-psychotherapeutinnen/
https://www.bptk.de/bptk-auswertung-monatelange-wartezeiten-bei-psychotherapeutinnen/
https://www.bundesaerztekammer.de/presse/informationsdienste/informationsdienst-baekground/detail/klimaschutz-ist-gesundheitsschutz
https://www.bundesaerztekammer.de/presse/informationsdienste/informationsdienst-baekground/detail/klimaschutz-ist-gesundheitsschutz
https://www.bundesaerztekammer.de/presse/informationsdienste/informationsdienst-baekground/detail/klimaschutz-ist-gesundheitsschutz
https://www.bmuv.de/publikation/zukunft-jugend-fragen-2021
https://www.barmer.de/resource/blob/1032266/fa6a3f4ce4789bf63028c271d1ee99ad/sinus-jugendstudie-barmer-data.pdf
https://www.barmer.de/resource/blob/1032266/fa6a3f4ce4789bf63028c271d1ee99ad/sinus-jugendstudie-barmer-data.pdf
https://www.presseportal.de/pm/63400/5015775
https://medienleitfaden-klima.de/wp-content/uploads/2023/01/Medienleitfaden-Klimakrise-Originalfassung.pdf
https://medienleitfaden-klima.de/wp-content/uploads/2023/01/Medienleitfaden-Klimakrise-Originalfassung.pdf
https://www.umweltbundesamt.de/publikationen/junge-menschen-in-der-klimakrise
https://www.umweltbundesamt.de/publikationen/junge-menschen-in-der-klimakrise


142

FOCUS

Journal of Health Monitoring 2023 8(S4)

Journal of Health Monitoring Scoping review of climate change and mental health in Germany

83. Karliner J, Slotterback S, Boyd R et al. (2019) Health Care’s 
  Climate Footprint. How the health sector contributes to the 
 global climate crisis and opportunities for action. Health Care 
Without Harm, Arup.  
https://noharm-global.org/sites/default/files/documents- 
files/5961/HealthCaresClimateFootprint_092319.pdf 
(As at 02.06.2023)

weiterzurückStartseite

https://noharm-global.org/sites/default/files/documents-files/5961/HealthCaresClimateFootprint_092319.pdf
https://noharm-global.org/sites/default/files/documents-files/5961/HealthCaresClimateFootprint_092319.pdf


143

FOCUS

Journal of Health Monitoring 2023 8(S4)

Journal of Health Monitoring

Focus topic: Extreme weather events and psychological consequences in Germany 
((climate change[Title/Abstract]) OR (global warming[Title/Abstract]) OR (climate[Title/Abstract]) OR (weather[Title/Abstract]) OR 
(flood*[Title/Abstract]) OR (heat wave[Title/Abstract]) OR (extreme weather[Title/Abstract]) OR (hurricane*[Title/Abstract]) OR 
(tornado*[Title/Abstract]) OR (greenhouse effect[Title/Abstract])) AND ((depression [Title/Abstract]) OR (anxiety [Title/Abstract]) OR 
(trauma [Title/Abstract]) OR (post-traumatic stress disorder [Title/Abstract]) OR (mood disorder [Title/Abstract]) OR (suicide [Title/
Abstract]) OR (substance abuse [Title/Abstract]) OR (alcohol [Title/Abstract]) OR (mania [Title/Abstract]) OR (schizophrenia [Title/
Abstract]) OR (bipolar [Title/Abstract]) OR (ptsd [Title/Abstract])) AND ((german[Title/Abstract]) OR (germany[Title/Abstract]) OR 
(deutsch[Title/Abstract]) OR (Deutschland[Title/Abstract]))
((climate change[Title/Abstract]) OR (global warming[Title/Abstract]) OR (climate[Title/Abstract]) OR (weather[Title/Abstract]) OR 
(flood*[Title/Abstract]) OR (heat wave[Title/Abstract]) OR (extreme weather[Title/Abstract]) OR (hurricane*[Title/Abstract]) OR 
(tornado*[Title/Abstract]) OR (greenhouse effect[Title/Abstract])) AND ((depression [Title/Abstract]) OR (anxiety [Title/Abstract]) OR 
(trauma [Title/Abstract]) OR (post-traumatic stress disorder [Title/Abstract]) OR (mood disorder [Title/Abstract]) OR (suicide [Title/
Abstract]) OR (substance abuse [Title/Abstract]) OR (alcohol [Title/Abstract]) OR (mania [Title/Abstract]) OR (schizophrenia [Title/
Abstract]) OR (bipolar [Title/Abstract]) OR (ptsd [Title/Abstract])) AND ((systematic review [Title/Abstract]) OR (meta-analysis [Title/
Abstract]) OR (meta analysis [Title/Abstract]) OR (literature review [Title/Abstract]) OR (scoping review [Title/Abstract]))

Focus topic: Direct effects of temperature increase on the psyche in Germany
((heat[Title/Abstract]) OR (hot weather[Title/Abstract]) OR (temperature rise[Title/Abstract]) OR (temperature regulation[Title/
Abstract])OR (heat wave[Title/Abstract]) OR (heat waves[Title/Abstract])OR (rising temperature[Title/Abstract]) OR (rising 
temperatures[Title/Abstract])) AND ((aggression[Title/Abstract]) OR (cognition[Title/Abstract]) OR (cognitive dysfunction[Title/
Abstract]) OR (crime[Title/Abstract]) OR (depression[Title/Abstract]) OR (anxiety[Title/Abstract]) OR (trauma[Title/Abstract]) OR 
(post-traumatic stress disorder[Title/Abstract]) OR (mood disorder[Title/Abstract]) OR (suicide[Title/Abstract]) OR (substance 
abuse[Title/Abstract]) OR (alcohol[Title/Abstract]) OR (mania[Title/Abstract]) OR (schizophrenia[Title/Abstract]) OR (bipolar[Title/
Abstract]) OR (ptsd[Title/Abstract])) AND ((german[Title/Abstract]) OR (germany[Title/Abstract]) OR (deutsch[Title/Abstract]) OR 
(Deutschland[Title/Abstract]))
((heat[Title/Abstract]) OR (hot weather[Title/Abstract]) OR (temperature rise[Title/Abstract]) OR (temperature regulation[Title/
Abstract])OR (heat wave[Title/Abstract])OR (heat waves[Title/Abstract])OR (rising temperature[Title/Abstract])OR (rising 
temperatures[Title/Abstract])) AND ((aggression[Title/Abstract]) OR (cognition[Title/Abstract]) OR (cognitive dysfunction[Title/
Abstract]) OR (crime[Title/Abstract]) OR (depression[Title/Abstract]) OR (anxiety[Title/Abstract]) OR (trauma[Title/Abstract]) OR 
(post-traumatic stress disorder[Title/Abstract]) OR (mood disorder[Title/Abstract]) OR (suicide[Title/Abstract]) OR (substance 
abuse[Title/Abstract]) OR (alcohol[Title/Abstract]) OR (mania[Title/Abstract]) OR (schizophrenia[Title/Abstract]) OR (bipolar[Title/
Abstract]) OR (ptsd[Title/Abstract])) AND ((systematic review[Title/Abstract]) OR (meta-analysis[Title/Abstract]) OR (meta 
analysis[Title/Abstract]) OR (literature review[Title/Abstract]) OR (scoping review[Title/Abstract]))

Annex Table 1
Search queries of the literature search  
per focus topic, formatted for PubMed.  

Each second query per focus topic is  
aimed at internationally published  

reviews without reference to Germany.

Scoping review of climate change and mental health in Germany

weiterzurückStartseite



144

FOCUS

Journal of Health Monitoring 2023 8(S4)

Journal of Health Monitoring Scoping review of climate change and mental health in Germany

Focus topic: Perception and intra-psychological processing of climate change in Germany
((climate change[Title/Abstract]) OR (global warming[Title/Abstract]) OR (climate crisis[Title/Abstract]) OR (climate[Title/Abstract]) 
OR (greenhouse effect[Title/Abstract])) AND ((climate anxiety[Title/Abstract]) OR (eco anxiety[Title/Abstract]) OR (eco-anxiety[Title/
Abstract]) OR (solastalgia[Title/Abstract]) OR (climate grief[Title/Abstract]) OR (eco grief[Title/Abstract]) OR (ecological grief[Title/
Abstract]) OR (eco depression[Title/Abstract]) OR (climate anger[Title/Abstract]) OR (eco anger[Title/Abstract]) OR (eco-anger[Title/
Abstract]) OR (eco guilt[Title/Abstract])OR(climate distress[Title/Abstract]) OR (activist burnout[Title/Abstract])OR(active hope[Title/
Abstract])OR (beyond hope[Title/Abstract])OR (emotions[Title/Abstract])OR(eco-guilt[Title/Abstract]))  AND ((german[Title/Abstract]) 
OR (germany[Title/Abstract]) OR (deutsch[Title/Abstract]) OR (Deutschland[Title/Abstract]))
((climate change[Title/Abstract]) OR (global warming[Title/Abstract]) OR (climate crisis[Title/Abstract]) OR (climate[Title/Abstract]) 
OR (greenhouse effect[Title/Abstract])) AND ((climate anxiety[Title/Abstract]) OR (eco anxiety[Title/Abstract]) OR (eco-anxiety[Title/
Abstract]) OR (solastalgia[Title/Abstract]) OR (climate grief[Title/Abstract]) OR (eco grief[Title/Abstract]) OR (ecological grief[Title/
Abstract]) OR (eco depression[Title/Abstract]) OR (climate anger[Title/Abstract]) OR (eco anger[Title/Abstract]) OR (eco-anger[Title/
Abstract]) OR (eco guilt[Title/Abstract])OR(climate distress[Title/Abstract]) OR (activist burnout[Title/Abstract])OR(active hope[Title/
Abstract])OR (beyond hope[Title/Abstract])OR (emotions[Title/Abstract])OR(eco-guilt[Title/Abstract]))  AND ((systematic review[Title/
Abstract]) OR (meta-analysis[Title/Abstract]) OR (meta analysis[Title/Abstract]) OR (literature review[Title/Abstract]) OR (scoping 
review[Title/Abstract]))

Focus topic: Sociological aspects of the psychological consequences of climate change in Germany
((climate[Title/Abstract]) OR (climate change[Title/Abstract])OR (climate crisis[Title/Abstract]) OR (temperature[Title/Abstract]) OR 
(global warming[Title/Abstract]) OR (heat build-up[Title/Abstract]) OR (heat[Title/Abstract])OR (temperature fluctuation[Title/
Abstract]) OR (variations in temperature[Title/Abstract]) OR (extreme weather events[Title/Abstract]) OR (drought[Title/Abstract]) OR 
(flood[Title/Abstract])OR (floods[Title/Abstract])OR (flooding[Title/Abstract])OR (sea-level rise[Title/Abstract]) OR (rise in sea 
level[Title/Abstract])OR (hot house scenario[Title/Abstract])OR (hot bulp[Title/Abstract]) OR (ipcc[Title/Abstract])OR (political 
ecology[Title/Abstract]) OR (climate-related[Title/Abstract]) OR (climate justice[Title/Abstract])) AND ((mental health[Title/Abstract])
OR (mental illness[Title/Abstract]) OR (mental illnesses[Title/Abstract]) OR (mental disorder[Title/Abstract]) OR (depression[Title/
Abstract]) OR (anxiety[Title/Abstract]) OR (trauma[Title/Abstract])OR (post-traumatic stress disorder[Title/Abstract]) OR (mood 
disorder[Title/Abstract]) OR (suicide[Title/Abstract]) OR (substance abuse[Title/Abstract]) OR (alcohol[Title/Abstract]) OR 
(mania[Title/Abstract]) OR (schizophrenia[Title/Abstract]) OR (bipolar[Title/Abstract]) OR (ptsd[Title/Abstract]) OR (sucidal[Title/
Abstract]) OR (well being[Title/Abstract]) OR (well-being[Title/Abstract]) OR (quality of life[Title/Abstract])) AND ((emotional 
identification[Title/Abstract]) OR (terror management theory[Title/Abstract]) OR (communal well-being[Title/Abstract]) OR (communal 
well being[Title/Abstract]) OR (health infrastructure[Title/Abstract]) OR (social infrastructure[Title/Abstract]) OR (family cohesion[Title/
Abstract]) OR (social determinants of health[Title/Abstract]) OR (aggression[Title/Abstract]) OR (violence[Title/Abstract]) OR 
(femicide[Title/Abstract]) OR (communal health[Title/Abstract]) OR (stress proliferation[Title/Abstract]) OR (disability[Title/Abstract]) 
OR (disabilities[Title/Abstract]) OR (lgbtq[Title/Abstract]) OR (indigene[Title/Abstract]) OR (seniors[Title/Abstract]) OR (children[Title/
Abstract]) OR (youth[Title/Abstract]) OR (neurodiversity[Title/Abstract]) OR (refugees[Title/Abstract]) OR (asylum[Title/Abstract]) OR 
(spatial disparity[Title/Abstract]) OR (spatial disparities[Title/Abstract]) OR (neighborhood[Title/Abstract]) OR (neighborhoods[Title/
Abstract]) OR (neighbourhood[Title/Abstract]) OR (neighbourhoods[Title/Abstract]) OR (racism[Title/Abstract]) OR (ethnic 
minority[Title/Abstract]) OR (ethnic minorities[Title/Abstract]) OR (sinti[Title/Abstract]) OR (roma[Title/Abstract]) OR (religion[Title/
Abstract]) OR (islamophobia[Title/Abstract]) OR (antisemitism[Title/Abstract]) OR (antiziganims[Title/Abstract]) OR (sexism[Title/
Abstract]) OR (capitalism[Title/Abstract]) OR (patriarchy[Title/Abstract]) OR (colonialism[Title/Abstract]) OR (group based 
discrimination[Title/Abstract]) OR (homelessness[Title/Abstract])OR (education[Title/Abstract]) OR (inequality[Title/Abstract])) AND 
((german[Title/Abstract]) OR (germany[Title/Abstract]) OR (deutsch[Title/Abstract]) OR (Deutschland[Title/Abstract]))

Annex Table 1 Continued
Search queries of the literature search  
per focus topic, formatted for PubMed.  

Each second query per focus topic is  
aimed at internationally published  

reviews without reference to Germany.

weiterzurückStartseite



145

FOCUS

Journal of Health Monitoring 2023 8(S4)

Journal of Health Monitoring Scoping review of climate change and mental health in Germany

((climate[Title/Abstract]) OR (climate change[Title/Abstract])OR (climate crisis[Title/Abstract]) OR (temperature[Title/Abstract]) OR 
(global warming[Title/Abstract]) OR (heat build-up[Title/Abstract]) OR (heat[Title/Abstract])OR (temperature fluctuation[Title/
Abstract]) OR (variations in temperature[Title/Abstract]) OR (extreme weather events[Title/Abstract]) OR (drought[Title/Abstract]) OR 
(flood[Title/Abstract])OR (floods[Title/Abstract])OR (flooding[Title/Abstract])OR (sea-level rise[Title/Abstract]) OR (rise in sea 
level[Title/Abstract])OR (hot house scenario[Title/Abstract])OR (hot bulp[Title/Abstract]) OR (ipcc[Title/Abstract])OR (political 
ecology[Title/Abstract]) OR (climate-related[Title/Abstract]) OR (climate justice[Title/Abstract])) AND ((mental health[Title/Abstract])
OR (mental illness[Title/Abstract]) OR (mental illnesses[Title/Abstract]) OR (mental disorder[Title/Abstract]) OR (depression[Title/
Abstract]) OR (anxiety[Title/Abstract]) OR (trauma[Title/Abstract])OR (post-traumatic stress disorder[Title/Abstract]) OR (mood 
disorder[Title/Abstract]) OR (suicide[Title/Abstract]) OR (substance abuse[Title/Abstract]) OR (alcohol[Title/Abstract]) OR 
(mania[Title/Abstract]) OR (schizophrenia[Title/Abstract]) OR (bipolar[Title/Abstract]) OR (ptsd[Title/Abstract]) OR (sucidal[Title/
Abstract]) OR (well being[Title/Abstract]) OR (well-being[Title/Abstract]) OR (quality of life[Title/Abstract])) AND ((emotional 
identification[Title/Abstract]) OR (terror management theory[Title/Abstract]) OR (communal well-being[Title/Abstract]) OR (communal 
well being[Title/Abstract]) OR (health infrastructure[Title/Abstract]) OR (social infrastructure[Title/Abstract]) OR (family cohesion[Title/
Abstract]) OR (social determinants of health[Title/Abstract]) OR (aggression[Title/Abstract]) OR (violence[Title/Abstract]) OR 
(femicide[Title/Abstract]) OR (communal health[Title/Abstract]) OR (stress proliferation[Title/Abstract]) OR (disability[Title/Abstract]) 
OR (disabilities[Title/Abstract]) OR (lgbtq[Title/Abstract]) OR (indigene[Title/Abstract]) OR (seniors[Title/Abstract]) OR (children[Title/
Abstract]) OR (youth[Title/Abstract]) OR (neurodiversity[Title/Abstract]) OR (refugees[Title/Abstract]) OR (asylum[Title/Abstract]) OR 
(spatial disparity[Title/Abstract]) OR (spatial disparities[Title/Abstract]) OR (neighborhood[Title/Abstract]) OR (neighborhoods[Title/
Abstract]) OR (neighbourhood[Title/Abstract]) OR (neighbourhoods[Title/Abstract]) OR (racism[Title/Abstract]) OR (ethnic 
minority[Title/Abstract]) OR (ethnic minorities[Title/Abstract]) OR (sinti[Title/Abstract]) OR (roma[Title/Abstract]) OR (religion[Title/
Abstract]) OR (islamophobia[Title/Abstract]) OR (antisemitism[Title/Abstract]) OR (antiziganims[Title/Abstract]) OR (sexism[Title/
Abstract]) OR (capitalism[Title/Abstract]) OR (patriarchy[Title/Abstract]) OR (colonialism[Title/Abstract]) OR (group based 
discrimination[Title/Abstract]) OR (homelessness[Title/Abstract])OR (education[Title/Abstract]) OR (inequality[Title/Abstract])) AND 
((systematic review[Title/Abstract]) OR (meta-analysis[Title/Abstract]) OR (meta analysis[Title/Abstract]) OR (literature review[Title/
Abstract]) OR (scoping review[Title/Abstract]))  

Focus topic: Resilience factors for mental stability in the context of climate change in Germany
((climate change[Title/Abstract]) OR (global warming[Title/Abstract]) OR (climate crisis[Title/Abstract]) OR (climate[Title/Abstract]) 
OR (greenhouse effect[Title/Abstract])) AND ((resilience[Title/Abstract]) OR (protective factor[Title/Abstract]) OR (adaption[Title/
Abstract]) OR (coping[Title/Abstract]) OR (adjustment[Title/Abstract]) OR (risk factor[Title/Abstract])) AND ((mental[Title/Abstract]) 
OR (psychological[Title/Abstract]) OR (well-being[Title/Abstract]) OR (well being[Title/Abstract]) OR (behavioral[Title/Abstract]) OR 
(behavioural[Title/Abstract])OR(psychosocial[Title/Abstract]) OR (life satisfaction[Title/Abstract])OR(quality of life[Title/Abstract]))  
AND ((german[Title/Abstract]) OR (germany[Title/Abstract]) OR (deutsch[Title/Abstract]) OR (Deutschland[Title/Abstract]))
((climate change[Title/Abstract]) OR (global warming[Title/Abstract]) OR (climate crisis[Title/Abstract]) OR (climate[Title/Abstract]) 
OR (greenhouse effect[Title/Abstract])) AND ((resilience[Title/Abstract]) OR (protective factor[Title/Abstract]) OR (adaption[Title/
Abstract]) OR (coping[Title/Abstract]) OR (adjustment[Title/Abstract]) OR (risk factor[Title/Abstract])) AND ((mental[Title/Abstract]) 
OR (psychological[Title/Abstract]) OR (well-being[Title/Abstract]) OR (well being[Title/Abstract]) OR (behavioral[Title/Abstract]) OR 
(behavioural[Title/Abstract])OR(psychosocial[Title/Abstract]) OR (life satisfaction[Title/Abstract])OR(quality of life[Title/Abstract]))  
AND ((systematic review[Title/Abstract]) OR (meta-analysis[Title/Abstract]) OR (meta analysis[Title/Abstract]) OR (literature 
review[Title/Abstract]) OR (scoping review[Title/Abstract]))

Annex Table 1 Continued
Search queries of the literature search  
per focus topic, formatted for PubMed.  

Each second query per focus topic is  
aimed at internationally published  

reviews without reference to Germany.
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Annex Figure 1
Flow charts of the literature 

 selection per  focus topic
 

Annex Figure 1a (left)
Extreme weather events

Annex Figure 1b (right)
Temperature increase

Identifi cation of studies: extreme weather events

Records identifi ed in 
databases (n=99)

Records excluded before 
screening:

  Duplicate records (n=20)
  Automatically removed 

records (n=0)
  Records removed for 

other reasons (n=0)

Records excluded:
  No reference to extreme 

weather events (n=73)
  No reference to mental 

health (n=3)
  No data on Germany 

(n=1)

Records retrieved
(n=78)

Records that cannot be 
retrieved (n=0)

Records checked for 
suitability (n=78)

Studies included in review 
(n=1)

Sc
re

en
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g
In
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ud

ed
Id

en
tifi
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at
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n

Records screened
(n=79)

Exclusion: not written in 
German or English (n=1)

Studies included in review 
(n=3*)
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ed

Identifi cation of studies: temperature increase

Records identifi ed in 
databases (n=73)

Records excluded before 
screening:

  Duplicate records (n=15)
  Automatically removed 

records (n=0)
  Records removed for 

other reasons (n=0)

Records excluded:
  No reference to ambient 

temperature (n=48)
  No reference to mental 

health (n=7)

Records retrieved
(n=57)

Records that cannot be 
retrieved (n=0)

Records checked for 
suitability (n=57)

Sc
re

en
in

g
Id

en
tifi
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at

io
n

Records screened
(n=58)

Exclusion: not written in 
German or English (n=1)

* One study was included after reviewing the entries for focus topic sociological 
aspects
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Studies included in review 
(n=4)

In
cl

ud
ed

Identifi cation of studies: intra-psychological processing

Records identifi ed in 
databases (n=79)

Records excluded before 
screening:

  Duplicate records (n=8)
  Automatically removed 

records (n=0)
  Records removed for 

other reasons (n=0)

Records excluded:
  No reference to climate 

change (n=52)
  No reference to mental 

health (n=9)
  No original data (n=2)
  No German sample (n=2)

Records retrieved
(n=70)

Records that cannot be 
retrieved (n=1)

Records checked for
suitability (n=69)

Sc
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in

g
Id

en
tifi
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at

io
n

Records screened
(n=71)

Exclusion: not written in 
German or English (n=1)

Studies included in review 
(n=0)

In
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ud
ed

Identifi cation of studies: sociological aspects

Records identifi ed in 
databases (n=140)

Records excluded before 
screening:

  Duplicate records (n=44)
  Automatically removed 

records (n=0)
  Records removed for oth-

er reasons (n=0)

Records excluded:
  No reference to climate 

change and sociological 
aspects (n=91)

  No reference to/no data 
on mental health (n=3)

  Data mainly from outside 
Germany (n=1)

  Qualitative data (n=1)

Records retrieved
(n=96)

Records that cannot be 
retrieved (n=0)

Records checked for 
suitability (n=96)

Sc
re

en
in

g
Id

en
tifi
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n

Records screened
(n=96)

Exclusion: not written in 
German or English (n=0)

Annex Figure 1 Continued
Flow charts of the literature 

 selection per  focus topic 

Annex Figure 1c (left)
Intra-psychological processing

Annex Figure 1d (right)
Sociological aspects

weiterzurückStartseite



148

FOCUS

Journal of Health Monitoring 2023 8(S4)

Journal of Health Monitoring Scoping review of climate change and mental health in Germany

Studies included in review 
(n=2)
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Identifi cation of studies: resilience factors

Records identifi ed in 
databases (n=95)

Records excluded before 
screening:

  Duplicate records (n=24)
  Automatically removed 

records (n=0)
  Records removed for 

other reasons (n=0)

Records excluded:
  No reference to climate 

change (n=47)
  No reference to mental 

health (n=12)
  No reference to resilience 

(n=10)

Records retrieved
(n=71)

Records that cannot be 
retrieved (n=0)

Records checked for 
suitability (n=71)
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Records screened
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Exclusion: not written in 
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Annex Figure 1 Continued
Flow charts of the literature 

 selection per  focus topic
 

Annex Figure 1e 
Resilience factors
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