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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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Abbreviations Introduction

COVID-19  Coronavirus disease 2019

RUW Russia-Ukraine War Failure to mitigate climate change and failure of climate

HRQol Health-related quality of life change adaptation, as well as interstate conflicts are par-

CAFE scale Child and adolescent flexible expressiveness ticularly severe global risks in the short and long term [1].
scale Rapid global warming [2] and the outbreak of the Russia-

SE Standard error Ukraine War (RUW) while the Coronavirus disease 2019

(COVID-19) pandemic was still considered a global health
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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

@ Springer

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; [251)! 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 R?.
Models were fit using restricted maximum likelihood esti-
mation and the Ime4 package [35] in R [36]. All predictors
were group-mean centered on class level [37]. The two-sided
a level was set to 0.05 for all analyses. Degrees of freedom
varied across analyses due to missing data.

! 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 fol-
low-up analyses including both subscale scores as independent pre-
dictors into the final model structure (see Supplementary Informa-
tion).

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 (y*diff(3)=759.84,
p <0.001). Including a random slope for Pandemic-related
distress further improved model fit (*diff (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 (ydiff (4)=307.65, p <0.001) as
did individual stressor-related distress (;(zdiff (1)=760.37,
p <0.001) and resilience factors ()(zdiff (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 [ =0.36, standard
error (SE)=0.01, p <0.001]. The next highest predictor was
self-efficacy, which predicted fewer symptoms (f=- 0.18,
SE=0.01, p<0.001). Pandemic-related distress (f#=0.15,
SE=0.02, p<0.001), female sex (f=0.12, SE=0.01,
p<0.001), and diverse sex (f=0.10, SE=0.01, p <0.001),
Climate-related distress (#=0.09, SE=0.01, p <0.001)
were found to be related to higher symptoms. Finally, higher
socio-economic status (f=— 0.04, SE=0.01, p<0.001)
and higher expressive flexibility (f=— 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
(/2diff(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 (y2diff (4)=346.58, p<0.001) as did introduce
individual stressor-related distress (y*diff (1)=458.92,
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Table 1 Descriptive statistics

Variable N Mean SD Min Max
Sex Q:2275/3: 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—Sub. 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

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

quality of life

p<0.001) and resilience factors (y*diff (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 (f=0.27,
SE=0.01, p<0.001). The next highest predictors were
female sex (#=0.18, SE=0.01, p <0.001) and self-efficacy
(#=-0.18, SE=0.01, p<0.001), which predicted more and
fewer symptoms, respectively. Pandemic-related distress
(=0.15, SE=0.01, p<0.001), climate-related distress

@ Springer

($=0.10, SE=0.01, p<0.001), and war-related distress
(#=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 (f=0.03, SE=0.01, p<0.001).

HRQolL

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
(deiff(3) =467.20, p<0.001). Including a random slope for
Pandemic-related distress further improved model fit ( *diff
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Pandemic-related Distress

(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 (deiff (4)=271.50, p<0.001) as did intro-
duce individual stressor-related distress (deiff (1)=575.19,
p <0.001) and resilience factors (deiff (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 (f=— 0.30, SE=0.01, p<0.001).
The next highest predictor was self-efficacy, which predicted
higher HRQoL ($=0.28, SE=0.01, p <0.001). Female sex
(f=-0.12, SE=0.01, p<0.001) and Pandemic-related
distress (f=— 0.08, SE=0.02, p <0.001) were found to
be related to higher symptoms. Higher socio-economic
status (#=0.07, SE=0.01, p<0.001) and expressive flex-
ibility (#=0.07, SE=0.01, p <0.001) were linked to higher
HRQoL whereas higher Climate-related distress (f=— 0.06,
SE=0.01, p<0.001) and diverse sex (f/=— 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 circum-
stance that the pandemic had a significant impact on the
daily lives of young people in the 2.5 years prior to assess-
ment [7]. Given that the daily consequences of the climate
crisis and the RUW are less marked for adolescents liv-
ing in Germany, it seems plausible that pandemic-related

@ Springer



European Child & Adolescent Psychiatry (2024) 33:2203-2216

2208

€01°0 LO0-10°0 — €00 910 90'0-100— €00 1L0°0 80°0—00°0— 00 a3y
Jewr
100°0> #0°0-20°0 €00 100°0> ¥0°0-20°0 €0°0 100°0> S0'0-€0°0 700 -I[o—ssansIq
LTYO 10°0-10°0 — 000— $0T°0 000 —20'0— 100— vL6°0 100-100— 000— TeM—ssansiq
oruap
100°0> 90°0—+0'0 S00 100°0> 90°0—+0'0 S0°0 100°0 > 01°0-80°0 600  -ued—ssonsiq
100°0> 90'1-66°0 €01 100°0> 90'1-66'0 €01 100°0 > 90'1-66'0 €0'1 1dooroyug
d D q d D q d D g
$J0)ORJ QOUDI[ISAI H + [enpIAIPUI—SSANSIp g + soryder3owaporoos g + $10)OIPAIJ
2 TeuonIpuod
¥9T0/SLT0 8%C0/9L1°0 670°0/0000 /¢ TeUISIEIN
£09¢ €09¢ €09¢  SUONEBAIdSQQ
SOy SOy SOy
[ooyds LS Jooyds LS Tooyds LS N
§0] 600 S0'0 201
SSEIDIOOWSy o) 104
UHEmQZa&.mmEU;oo:omOO.O 1Ty
oo .0 oS- 100w
wms_o”_g%mvo.o m@_u”_ooﬁmvo.o mé_ou_oo%mmo.o 00,
€70 ¥1'0 S0 2
$199JJ0 wiopuey
Apiqr
-Xop aAIssardxqg
Koeoyjo-JIos
[enpra
-Ipur—ssansiq
Omuo\w:v'xom
Q[ewdj—X3S
S$3§
a3y
ewr
100°0 > 90°0—+0°0 S00 100°0> 90°0—+0°0 S0'0 -I[o—ssansiq
8LY0 20°0-10°0 — 000 0TS0 70°0-10°0 — 000 Tem—ssansi(
Jrwap
100°0 > o010 110 100°0> Tro-01°0 110 -ued—ssansiq
1000 > 90'1-66'0 701 100°0> 90'1-66'0 01 100°0> SO'1-66'0 701 ydooroyuy
d D q d D q d 0 q
Jorudpued—ssansip gy + [opouw durfaseq A[uo 1dao1ayuy SI010IpRAId

swoydwAs aA1ssa1dop J0J SISATRUR [OPOW PAXIW Jeaul[ JO SOLIBWWNS [9POJN ¢ d|qel

pringer

Qs



2209

European Child & Adolescent Psychiatry (2024) 33:2203-2216

p1oq ur pajuasaxd are (G('Q > d) synsal JueoyIusIs

sfopowr Juonbasqns [[e ur 9do[s WOpPUEI [9AS[-SSE[O Y}
papnour A[UO oM ‘90USH ‘S[O0YDS Ua3m1aq SadO[s Ul 90UBLIBA MO] A[SWAIIXS 0] NP OUITIAUOD-UOU [SPOUL UL PA)[NSAT SSAMSIP PIIR[I-OISpUR ] 10} 2dO[S WOPURI [9A3[-[00YDS 91 Surpnou,,

UOTJB[OLIOD SSB[ORNUL )] ‘SNJBIS JIWOUOII0I0S §2§ ‘[9AJ] 20UBIYIUTIS d ‘[RAIIU] 0UIPYUOD ) IYSTIoM UOISSAITOI PIZIPIEPUBISUN g “(S)I00YS PIXY . 1091 wopuel 7y

- [euOnIpuod

€75°0/06£°0 S81°0/09€°0 8€€°0/9€T0 /¥ [BWISIBN
€09¢ €09¢ €09€  SUONBAIISAQO
SCpy SOy SOGpy
_oosombm Eoﬁmhm _oosomhm N
TT0 0z0 €1°0 D01
meUHEozomcm.O mwm_o__oo;ommo.o mmsogoosommh.o SQ
UHEmQZ,&.meU;oo:umOO.O UHEmQZa\m,wwm_U;oosomOO.O UHEMQZ/&@wSU;oosomOO.O Iy
~Oonomoo.o _Oo;omoo.o ﬁoosomoo.o
wmn_uuﬁoo:umho.o mwm_u__oo;umoo.o mmEU;oosommO.O 004,
870 0€0 6£0 2
$109JJ0 wopuey
A
8100  000—-T100 — 000 — -Xof oarssaxdxyg
10000>  SI'0—610 L10— Kovoyyo-jjos
[enpia
100°0 > S0'0-50°0 S0°0 100°0> 90°0-S0°0 90°0 -IpuI—ssansIq
100°0 > 1L°0-€4°0 LSO 100°0> 08°0-15°0 99°0 100°0> $6'0-29°0 8L°0 ISISAIP—XAS
100°0 > T10-80°0 01°0 100°0 > SI'0-01°0 Tro 100°0 > 0T0-ST°0 81°0 S[BWY—XG
100°0> 100 —€00— 00— 10000> 100 —+00— €0°0- 100°0>  €0°0— —90°0— S00 — 838
d D q d D q d D g
SI0)ORJ QOUSIISAT ] + TenpIAIPUT—sSansIp 44 + soryder3owaporoos g + SI0)O1paId

(ponunuod) z3jqer

pringer

a's



European Child & Adolescent Psychiatry (2024) 33:2203-2216

2210

p1oq ut pajuasaid are (G0°Q > d) s)nsal Juedyrusig

sfopout [[e ur jdeoIajur wopuer

[OAS[-SSB[O 9Y) PapN[oUl AJUO oM ‘90U ‘S[O0YDS U2aMm13q $1dadIUT UT 9OUBLIBA MO] A[OWANXD 0} ANP AOUITIIAUOD-UOU UT PA)[NSAI 1d0I2IUT WOPURI [IAS[-[00YIS YY) SUIPN[OUL ‘S[IPOUI ISOW 0],

UONB[A1I0D SSE[OBNUL D) ‘SNJE)S IIWOUOIIOIO0S §IF TOAI] 9OUBOYIUSIS d ‘[BAISIU] OUIPYUOI [ ‘WYSTom UOISSISAI PazIpIepueisun g ‘()10 paxy g4

£0$°0/08€°0 TLY0/SSE0 L8E0/E8T0 91€°0/2TT0 $90°0/000°0 2 [BUODIPUOD/ 3 [eUISIRA
¥29¢ ¥T9¢ ¥T9¢ ¥T9¢ ¥T9¢ SUONEAIISQ
gy, gy gy gy, gy
100WS,) 100W5,) & 100408/ ¢ 100WS/ & 10048/ ¢ N
00 81°0 S1°0 Tro 900 201
mmn_uw_oc:omvo.o mmn_U”_oosomvo.O mmn_uu_ooﬁmmo.o mma_uu_ooﬁmmo.o wmn_uu_ooﬁmNO.O 00,
910 L1°0 61°0 70 620 2
$109JJ0 wopuey
Aiqr
T10°0 10°0-00°0 000 -Xaly dAtssaxdxg
1000> 110—v['0— TI0— JSLAIIERIEN
[enp1a
1000 > €0°0-20°0 €00 100°0> £0°0-€0°0 €00 -Ipul—ssansiq
90 $1'0-900 — 00 8800  0T0-100— 600 900°0 LT0-50°0 91°0 SSIOAIP—XOS
100°0> €10-01°0 Tro 100°0> SI0-21'0 Y10 1000> 81°0-S1°0 91°0 S[ewaj—xo8
SST'0 000-200— 100 — 6€0°0 000 =200 — 00— T000> 100——€00— 200 - so§
9TL0  €0°0-T0°0— 000 LOLO  €0°0-T00 — 100 6970  $0°0-C0°0 — 100 a3y
S0°0
100°0> £0°0-20°0 €00 100°0> £0°0-20°0 €00 100°0> $0'0-€0°0 €00 T1000>  —€0°0 Y00 SrRWIO—ssansIq
€00
100°0 > 200100 200 100°0 > 20°0-10°0 200 1000> €0°0-10°0 200 10000>  —200 200 Tem—sSonSI(]
80°0 orwap
100°0> $0'0-€0°0 ¥0'0 100°0> S0'0-€0°0 ¥00  100°0> L0'0-90°0 900  T000>  —LOO 80°0 -ued—ssonsiq
SO’ So'l
100°0> SO T-10'1 €0'1 100°0> SOT-10'1 €01 1000> SOT-10'1 €01 T1000>  -I01 €01 T1000> 1071 €0’ 1daorayuy
d D g d o) g d D g d o) q d D q
SI0)ORJ OUIISAT H + [eNPIAIPUI-SSANSIP H + wApoIo0s g + [opowr suraseyq +ATuo 1doorayug SI0JO1paId

swoydwAs Kjorxue 10} sasA[eue [opOW PIXTW JEUI] JO SOLIEWIWINS [9POJA] € d|qel

pringer

Qs



European Child & Adolescent Psychiatry (2024) 33:2203-2216 2211
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Pandemic-related Distress

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 pre-
dictor 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

@ Springer
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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 effec-
tiveness 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 interven-
tions 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]).

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00787-023-02300-x.
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