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Abstract
Climate change, COVID-19, and the Russia-Ukraine War are some of the great challenges of our time. These global crises 
affect young people in a particularly vulnerable phase of their lives. The current study aimed to assess the impact of these 
crises on mental health (depression, anxiety, and health-related quality of life) in secondary school students in Germany. 
Furthermore, we assessed known predictors of mental health, such as socio-economic factors, individual life stressors, and 
resilience factors (self-efficacy, expressive flexibility) as covariates. In our sample of 3998 pupils, pandemic- and climate-
related distress were linked to greater depression and anxiety and reduced health-related quality of life. War-related distress 
was associated with greater anxiety. Critically, these associations remained significant after controlling for all covariates, 
supporting the incremental predictive value of the crises measures. The study reveals a significant impact of the crises on 
the mental health of the current generation of adolescents. As such it suggests that mental health policies should include 
interventions that help youth to cope with the stress caused by the crises.
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COVID-19  Coronavirus disease 2019
RUW   Russia-Ukraine War
HRQol  Health-related quality of life
CAFE scale  Child and adolescent flexible expressiveness 

scale
SE  Standard error

Introduction

Failure to mitigate climate change and failure of climate 
change adaptation, as well as interstate conflicts are 
particularly severe global risks in the short and long term [1]. 
Rapid global warming [2] and the outbreak of the Russia-
Ukraine War (RUW) while the Coronavirus disease 2019 
(COVID-19) pandemic was still considered a global health 
emergency mean that this decade is already considered to 
be particularly crisis-ridden. Young people are particularly 
affected by the consequences of these crises. First, global 
crises have a greater impact on young people because the 
crises are related to greater and more protracted uncertainties 
in young people’s futures. Second, young people face these 
stressors at a particularly vulnerable phase of their lives. 
Epidemiological studies show that the period of adolescence 
coincides with a sharp increase in mental health problems 
[3]. As mental health is a product of individual, social, and 
environmental factors [4], one may assume that global crises 
negatively impact adolescents’ mental health. With respect 
to COVID-19, numerous studies show that the pandemic had 
a profound negative effect on children and adolescents [5–8].
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The impact of the other crises is less well researched, but 
surveys demonstrate that adolescents are fearful because of 
climate change. For example, a representative online study 
(N = 2001) of German adolescents between 14 and 17 years 
reveals that only 5% are not scared of the consequences of 
climate change, with 37% experiencing strong anxiety [9]. 
Tentative evidence links such fears to poor mental health in 
adolescents, particularly to anxiety and depression [10–12]. 
Similarly, preliminary evidence from the Netherlands and 
Central Europe suggests that the RUW has a negative impact 
on the mental well-being of adolescents not directly affected 
by the war [13, 14].

In sum, there is good evidence that COVID-19 has nega-
tive mental health consequences for adolescents and pre-
liminary evidence that the climate crisis and the RUW are 
detrimental to their mental health. To evaluate the relative 
contribution and importance of these stressors on adoles-
cents’ mental health, it is, however, necessary to examine 
them simultaneously. Up to date, no such study exists. In 
adults, two studies assessing worry about COVID-19, the 
climate crisis and the RUW on psychological well-being 
have been conducted. A survey study in Germany found that 
while participants ranked the RUW and climate change as 
the most worrying stressors, only COVID-19-related stress 
negatively predicted mental health [15]. In contrast, an Ital-
ian study found significant associations between all three 
crises and indicators of mental health [16].

When examining how potential stressors affect mental 
health, it is important to also consider potential protective 
factors. In fact, several resilience factors have been linked 
to coping with COVID-19. The present study focuses on 
two well-known resilience factors: self-efficacy and expres-
sive flexibility. Self-efficacy describes the personal belief in 
being able to face new situations, difficulties and challenges 
[17] and is considered to be particularly relevant for dealing 
with global crises. It was established as a protective fac-
tor for adolescents during the COVID-19 pandemic [18]. 
Moreover, a negative association has been found between 
climate anxiety and self-efficacy [19].

Expressive flexibility is defined as the ability to adapt to 
changing contextual demands by enhancing and suppress-
ing one’s one emotional responses [20] and may thus sig-
nificantly contribute to coping with long-term stressors such 
as COVID-19 [21–23]. The concept has received particular 
attention in adolescents [24–26] with studies showing that 
high expressive flexibility is associated with fewer nega-
tive psychological consequences of trauma [27, 28]. How-
ever, to date there are no studies investigating the associa-
tion between expressive flexibility and distress related to 
COVID-19, the climate crisis, and the RUW in adolescents.

The present study aims to assess the relative burden of 
the climate crisis, the COVID-19 pandemic, and the RUW 
on mental health (depression, anxiety, health-related quality 

of life) in a sample of 3998 adolescents while controlling for 
several risk and resilience factors (self-efficacy and expres-
sive flexibility).

Methods

Study design

The study was conducted in Saarland, which is a federal 
state of Germany, between May and October 2022. It was 
approved by the local ethics committee and the local min-
istry of education.

Sample

Our target sample was all 7 to 9th graders of all secondary 
schools in the Saarland (N = 98). In Germany, the majority 
of pupils in grades 7–9 are 12–16 years old. The final sample 
consisted of 3998 pupils from 58 different schools.

Procedure

School recruitment

Schools were invited to participate by contacting each 
school’s principal via Email, providing information about 
the study. Details about onsite assessment are provided in 
the Supplementary Information.

Measures

The questionnaire package consisted of four parts: (1) Soci-
odemographic information, (2) crisis-related distress, (3) 
psychopathological symptoms and (4) resilience factors. 
Detailed information can be found in the Supplementary 
Information.

Sociodemographic data

The survey included questions on age, gender, and migration 
background. Subjectively experienced socio-economic status 
was measured using the German version of the MacArthur 
scale asking respondents to place themselves on a 10-steps 
“social ladder” [29].

Crisis‑related distress

Pandemic-related, RUW-related, and climate-related distress 
were assessed with self-developed questionnaires. As a basis 
for the questionnaires, we used previously established ques-
tionnaires on climate anxiety [10], fear of war [30] and bur-
den during the COVID-19 pandemic [7]. The self-developed 
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questionnaires consisted of the same questions for each cri-
sis, which were answered on a 5-point Likert scale.

Psychopathological symptoms

The patient health questionnaire-9 (modified for adoles-
cents) [31] and the generalized anxiety subscale of the Ger-
man version of the screen for child anxiety-related disorders 
[32] were used to assess depression and anxiety. The KID-
SCREEN-10 Index [33] was used to assess Health-related 
quality of life (HRQol).

Resilience factors

The general self-efficacy short scale [34], and the child and 
adolescent flexible expressiveness Scale (CAFE; [25])1 were 
used to assess resilience factors.

Data analyses

A series of multilevel models was fit to investigate associa-
tions between crisis-related distress and psychopathological 
symptoms. The acquired data were nested in a three-level 
structure, such that pupils (Level 1) were nested in classes 
(Level 2), which were nested in schools (Level 3). To test our 
hypotheses, we assessed whether introducing crisis-related 
distress as fixed effects improved model fit (Baseline model). 
Thereafter, we tested whether introducing random slopes for 
these crisis-related distress indices improved model fit. In 
the third step, we added sociodemographic characteristics 
as predictors and evaluated model improvement. Thereaf-
ter, we introduced individual stressor-related distress as a 
fixed effect and evaluated model fit. Finally, we introduced 
resilience factors as fixed effects. The model comprising the 
maximum number of fixed effects was used to evaluate the 
incremental validity of crisis-related distress in predicting 
psychopathological symptoms. To this end, we calculated 
standardized regression weights. Overall model prediction 
was assessed by calculating marginal and conditional  R2. 
Models were fit using restricted maximum likelihood esti-
mation and the lme4 package [35] in R [36]. All predictors 
were group-mean centered on class level [37]. The two-sided 
α level was set to 0.05 for all analyses. Degrees of freedom 
varied across analyses due to missing data.

Results

Sample characteristics

Sample characteristics as well as means and standard devia-
tions of study variables are reported in Table 1.

Depressive symptoms

Observations were non-independent as reflected in an 
intraclass correlation coefficient (ICC) of 0.05. The model 
including crisis-related distress fitted our data significantly 
better than the intercept-only model (χ2diff(3) = 759.84, 
p < 0.001). Including a random slope for Pandemic-related 
distress further improved model fit (χ2diff (2) = 19.87, 
p < 0.001). Variance in slopes is illustrated in Fig. 1.

Including random slopes for war-related and climate-
related distress did not result in further improvements in 
model fit (p > 0.05). Including socio-demographic variables 
further improved model fit (χ2diff (4) = 307.65, p < 0.001) as 
did individual stressor-related distress (χ2diff (1) = 760.37, 
p < 0.001) and resilience factors (χ2diff (2) = 216.48, 
p < 0.001). Table 2 provides an overview of intercepts and 
regression weights as well as estimated variance accounted 
for by fixed and random effects in each model.

In the final model, fixed effects were estimated to account 
for 39% of the variance in depressive symptoms. Distress 
related to individual stressors was found to be the strong-
est predictor, reflecting that participants with higher dis-
tress ratings reported more symptoms [β = 0.36, standard 
error (SE) = 0.01, p < 0.001]. The next highest predictor was 
self-efficacy, which predicted fewer symptoms (β = – 0.18, 
SE = 0.01, p < 0.001). Pandemic-related distress (β = 0.15, 
SE = 0.02, p < 0.001), female sex (β = 0.12, SE = 0.01, 
p < 0.001), and diverse sex (β = 0.10, SE = 0.01, p < 0.001), 
Climate-related distress (β = 0.09, SE = 0.01, p < 0.001) 
were found to be related to higher symptoms. Finally, higher 
socio-economic status (β = − 0.04, SE = 0.01, p < 0.001) 
and higher expressive flexibility (β = − 0.03, SE = 0.01, 
p = 0.018) were found to be linked to fewer symptoms.

Anxiety symptoms

Observations were non-independent as reflected in an ICC 
of 0.06. The model including crisis-related distress fitted 
our data significantly better than the intercept-only model 
(χ2diff(3) = 998.84, p < 0.001). Including random slopes for 
pandemic-related, war-related, and climate-related distress 
did not result in further improvements in model fit (p > 0.05). 
Including socio-demographic variables further improved 
model fit (χ2diff (4) = 346.58, p < 0.001) as did introduce 
individual stressor-related distress (χ2diff (1) = 458.92, 

1 The CAFE scale comprises two subscales assessing the ability to 
enhance and suppress emotional expressions. A flexibility score 
was calculated based on these subscales. In addition, we conducted 
follow-up analyses including both subscale scores as independent 
predictors into the final model structure (see Supplementary 
Information).
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p < 0.001) and resilience factors (χ2diff (2) = 188.78, 
p < 0.001). Table 3 provides an overview of intercepts and 
regression weights as well as estimated variance accounted 
for by fixed and random effects in each model.

In the final model, fixed effects were estimated to 
account for 38% of the variance in anxiety symptoms. 
Distress related to individual stressors was found to be 
the strongest predictor, reflecting that participants with 
higher distress ratings reported more symptoms (β = 0.27, 
SE = 0.01, p < 0.001). The next highest predictors were 
female sex (β = 0.18, SE = 0.01, p < 0.001) and self-efficacy 
(β = − 0.18, SE = 0.01, p < 0.001), which predicted more and 
fewer symptoms, respectively. Pandemic-related distress 
(β = 0.15, SE = 0.01, p < 0.001), climate-related distress 

(β = 0.10, SE = 0.01, p < 0.001), and war-related distress 
(β = 0.07, SE = 0.01, p < 0.001) were found to be related 
to higher symptoms. Finally, contrary to our assumption, 
higher expressive flexibility was found to be linked to higher 
symptoms (β = 0.03, SE = 0.01, p < 0.001).

HRQoL

Observations were non-independent as reflected in an ICC 
of 0.05. The model including crisis-related distress fitted 
our data significantly better than the intercept-only model 
(χ2diff(3) = 467.20, p < 0.001). Including a random slope for 
Pandemic-related distress further improved model fit (χ2diff 

Table 1  Descriptive statistics

SD standard deviation, Min minimum, Max maximum, SES socioeconomic Status, HRQoL health-related 
quality of life

Variable N Mean SD Min Max

Sex ♀: 2275/♂: 1635/Diverse: 76 3986
Age 3991 14.15 1.01 10 18
SES 3887 6.25 2.04 1 10
Climate—Subj. distress 3980 1.51 1.02 0 4
Climate—Sadness 3976 1.04 1.08 0 4
Climate—Helplessness 3962 0.90 1.14 0 4
Climate—Anxiety 3971 1.18 1.18 0 4
Climate—Anger 3960 1.16 1.27 0 4
Climate—Guilt 3964 0.99 1.06 0 4
Climate—Desperation 3963 0.92 1.12 0 4
Climate—Impact on psychosocial functioning 3983 1.91 0.96 1 5
War—Subj. distress 3964 1.81 1.09 0 4
War—Sadness 3973 1.68 1.23 0 4
War—Helplessness 3961 1.01 1.19 0 4
War—Anxiety 3969 1.66 1.28 0 4
War—Anger 3959 1.83 1.42 0 4
War—Guilt 3961 0.24 0.65 0 4
War—Desperation 3964 1.03 1.14 0 4
War—Impact on psychosocial functioning 3973 1.02 1.05 0 4
Pandemic—Subj. distress 3981 2.60 1.21 0 4
Pandemic—Sadness 3978 1.67 1.35 0 4
Pandemic—Helplessness 3968 1.50 1.38 0 4
Pandemic—Anxiety 3967 1.36 1.31 0 4
Pandemic—Anger 3968 1.48 1.43 0 4
Pandemic—Guilt 3967 0.38 0.82 0 4
Pandemic—Desperation 3970 1.62 1.40 0 4
Pandemic—Impact on psychosocial functioning 3975 1.04 1.06 0 3
Distress—Individual stressors 3998 9.11 6.06 0 24
Self-efficacy 3935 3.45 0.89 1 5
Expressive flexibility 3887 13.03 5.08 0 24
HRQoL 3916 45.57 11.10 0 84
Depression 3932 1.01 0.76 0 3
Anxiety 3954 1.03 0.56 0 2
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(4) = 11.46, p = 0.022). Variance in slopes is illustrated in 
Fig. 2.

Including random slopes for war-related and climate-related 
distress did not result in further improvements in model fit 
(p > 0.05). Including socio-demographic variables further 
improved model fit (χ2diff (4) = 271.50, p < 0.001) as did intro-
duce individual stressor-related distress (χ2diff (1) = 575.19, 
p < 0.001) and resilience factors (χ2diff (2) = 496.99, 
p < 0.001). Table 4 provides an overview of intercepts and 
regression weights as well as estimated variance accounted 
for by fixed and random effects in each model.

In the final model, fixed effects were estimated to account 
for 35.9% of the variance in HRQoL. Distress related to 
individual stressors was found to be the strongest predic-
tor, reflecting that participants with higher distress ratings 
reported lower HRQoL (β = − 0.30, SE = 0.01, p < 0.001). 
The next highest predictor was self-efficacy, which predicted 
higher HRQoL (β = 0.28, SE = 0.01, p < 0.001). Female sex 
(β = − 0.12, SE = 0.01, p < 0.001) and Pandemic-related 
distress (β = − 0.08, SE = 0.02, p < 0.001) were found to 
be related to higher symptoms. Higher socio-economic 
status (β = 0.07, SE = 0.01, p < 0.001) and expressive flex-
ibility (β = 0.07, SE = 0.01, p < 0.001) were linked to higher 
HRQoL whereas higher Climate-related distress (β = − 0.06, 
SE = 0.01, p < 0.001) and diverse sex (β = − 0.03, SE = 0.01, 
p = 0.037) were associated with lower HRQoL.

Discussion

The present study investigated the impact of current global 
crises on adolescents´ mental health in Germany. In line 
with assumptions, we found that crises-related distress was 

associated with greater depression and anxiety as well as 
lower HRQoL. Effects were consistently evident for pan-
demic- and climate-related distress. For war-related distress, 
effects only emerged for anxiety symptoms. Controlling for 
socio-demographic factors, individual life stressors, and 
resilience factors did not affect the significance of these 
effects, confirming incremental predictive power. Fixed 
effects accounted for 36–39% of variance in symptoms in 
the final models.

Overall, these findings demonstrate the significant impact 
of global crises on adolescents´ mental health: Taking only 
crises-related distress into account, we were able to predict 
11–22% variance in symptoms. While previous studies have 
demonstrated significant effects of individual crises [5, 10, 
13, 38], this study is the first to show their simultaneous 
impact on adolescents. Our findings align with Barchielli 
et al. [16], who found that all three global crises predicted 
mental health in Italian adults. They found that climate-
related stress was the strongest predictor of depression, 
while pandemic-related stress was the strongest predictor of 
anxiety. By contrast, our study shows that pandemic-related 
distress was the strongest predictor across all outcome 
measures. In this respect, our study converges with the find-
ings of an adult sample in Germany [15] that revealed that 
pandemic-related distress, but not war- or climate-related 
distress, significantly predicts mental health.

Our finding that pandemic-related distress had 
the strongest impact on symptoms may be due to the 
circumstance that the pandemic had a significant impact 
on the daily lives of young people in the 2.5 years prior 
to assessment [7]. Given that the daily consequences 
of the climate crisis and the RUW are less marked for 
adolescents living in Germany, it seems plausible that 

Fig. 1  Association between 
pandemic-related distress and 
depressive symptoms. Each line 
represents an individual class 
and each colour an individual 
school
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pandemic-related stress was the strongest predictor of 
mental health at measurement time. This assumption is 
further supported by the fact that war-related distress was 
the weakest predictor since this crisis had only emerged 
shortly before our assessment period. Further research 
needs to reassess how these effects change with time and 
the course of the respective crises. Therefore, we plan 
further survey dates in the future.

A great strength of the current study is that it estab-
lished incremental predictive value by controlling for sev-
eral established risk and resilience factors. In line with 
previous research, our data show that several sociode-
mographic characteristics (lower socioeconomic status, 
female gender, and diverse gender) were linked to greater 
symptom load [39]. Moreover, distress related to individ-
ual stressors was found to be the strongest predictor across 
all analyses. This is in line with literature demonstrating 
that adverse life experiences are among the strongest pre-
dictors of mental health in adolescents [40–42]. Finally, 
resilience factors were found to account for additional 
variance in symptoms, with self-efficacy having a greater 
impact than expressive flexibility. While found effects gen-
erally indicated that greater self-efficacy and expressive 
flexibility were linked to fewer symptoms/higher HRQoL, 
expressive flexibility was surprisingly found to predict 
higher anxiety. Although unexpected, previous research on 
college students has shown that higher flexibility is linked 
to fewer depression symptoms but higher post-traumatic 
stress disorder symptoms [43]. The authors interpret this 
finding as indicating that very high levels of emotional 
flexibility may in fact indicate emotional avoidance and 
that the concurrent lack of emotional processing may in 
turn be linked to higher symptom load [44, 45].

Limitations

Several limitations of our study should be noted. First, the 
study was cross-sectional, which does not allow us to draw 
causal inference. Moreover, while we were able to establish 
a link between global crises and mental health, the study 
cannot shed light on underlying mechanisms. Future longi-
tudinal studies should aim to address these gaps by assess-
ing potential mediators (e.g. future thinking; [46]). Another 
limitation is that our study did not use a probabilistic sam-
pling strategy, which limits the generalization of our findings 
to the wider population of adolescents. A further restric-
tion is the mixed-mode design of our study: For feasibil-
ity reasons, participants were able to respond either online 
or by paper–pencil, which may have introduced additional 
noise. Finally, our study relied on self-assessments only, 
which limits the validity of symptom measurement. Despite 
these limitations, it is important to consider the strengths 
of the current sample, particularly its comprehensive size 
and its sociodemographic diversity (due to school-based 
assessment).

Conclusion

Overall, our findings illustrate the strong impact of global 
crises on adolescents’ mental health. All crises affected 
mental health, albeit to a different extent. COVID-19 had 
the strongest effect, the climate crisis had a weaker, yet 
consistent, effect, and RUW had the weakest effect, which 
was limited to anxiety symptoms. Critically, all these effects 
remained significant after controlling for several established 
covariates, thereby suggesting that global crises constitute 

Fig. 2  Association between 
Pandemic-related distress and 
HrQoL. Each line represents an 
individual class and each colour 
an individual school
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an independent predictor of mental health. Thus, the 
current results suggest that future research should further 
quantify the impacts of global crises on mental health and 
the effectiveness of mitigation strategies in dealing with 
the crises. Moreover, they suggest that policy responses 
should include interventions fostering resilience and support 
adolescents in coping with crises-related distress [47]. Such 
interventions should aim to enhance self-efficacy and other 
resilience factors indirectly by training transdiagnostic 
factors such as stress management and emotion regulation 
skills (e.g. [48]).
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