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Abstract
Background  Following disasters, children and adolescents can use coping strategies to feel 
better. A growing body of studies investigated the relation between them and maladjust-
ment/adjustment, i.e., negative symptomatology/positive indicators of development. Yet, 
these constructs are studied separately.
Objective  We conducted two meta-analyses to examine the mean correlation between dis-
aster-related coping strategies and indicators of maladjustment/adjustment following natu-
ral disasters in children and adolescents, considering the role of some moderators.
Methods  We used PsycINFO, PubMed, Eric, and Scopus databases to identify articles on 
natural disasters (filters: participants ≤ 18  years at the disaster, peer-review, English lan-
guage). Inclusion required investigating the relation between at least one coping strategy 
and at least one indicator of maladjustment (e.g., post-traumatic stress disorder, depres-
sion) and/or adjustment (e.g., self-efficacy, emotion understanding), for a total of 26 studies 
(k = 64, n = 9692, for maladjustment; k = 37, n = 3504, for adjustment).
Results  There were global positive significant correlations between coping strategies 
and negative symptomatology (rpooled = .23) for maladjustment, and positive indicators 
(rpooled = .17) for adjustment. Negative symptomatology positively correlated with escape 
(r = .19), social isolation (r = .15), submission (r = .64), and opposition (r = .16); positive 
indicators positively correlated with problem solving (r = .31), social support (r = .22), and 
submission (r = .30). We found a moderating role of age, disaster type, and continent for 
maladjustment.
Conclusions  The study presented an analysis of the coping strategies that can be effective 
for children and adolescents dealing with natural disasters.

Keywords  Coping strategies · Maladjustment · Adjustment · Natural disasters · Children 
and adolescents · Meta-analysis
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Introduction

Natural disasters such as earthquakes, floods, or fires seem to be occurring at an increas-
ing rate, sometimes leading to catastrophic situations that suddenly disrupt everyday life, 
resulting in great damage and destruction (Assar, 1971; EM-DAT, n.d.; Fergusson & 
Boden, 2014). They can cause great suffering, destroying people’s physical, biological, and 
social environment, with short and long-term consequences for their health and wellbe-
ing (World Health Organization, n.d.). Their impact is particularly relevant for children 
and adolescents, given their vulnerability related to their cognitive and emotional level of 
development (Kar, 2009; Masten & Osofsky, 2010). Little is known about the efficacy of 
coping strategies when dealing with the traumatic consequences of disasters; nevertheless, 
this knowledge is a necessary step in identifying strategies for preparing children and ado-
lescents to face possible future disasters. Therefore, we examined the literature on natural 
disasters focusing on the relation between coping strategies and psychological maladjust-
ment/adjustment in children and adolescents using a meta-analytic approach.

Impact of Natural Disasters on Children and Adolescents

Many studies on the effects of being exposed to large-scale traumatic events document the 
impact of these events on psychological maladjustment; however, some studies also point 
to the existence of increased resilience through adjustment (for examples of measures on 
psychological maladjustment/adjustment see Cheng et al., 2014).

The exposure to natural disasters can lead to serious negative short and long-term effects 
for children and adolescents (Fergusson & Boden, 2014; Furr et al., 2010; Kar, 2009; Mas-
ten & Osofsky, 2010; Neria et al., 2008; Tang et al., 2014; Wang et al., 2013; Weissbecker 
et al., 2008). Compared to adults, children and adolescents’ vulnerability to the deleteri-
ous effects of disasters is due to the fact that they are less well equipped with adaptive 
coping strategies and abilities to control emotions such as anxiety (Norris et  al., 2002; 
Weems et  al., 2015). Maladjustment includes traumatic consequences for mental health, 
with increased rates of psychopathology such as post-traumatic stress disorder (PTSD), 
depression, anxiety and fear, and psycho-social distress, usually with a peak of symptoms 
or effects in the first year after the disaster.

A meta-analysis including more than 74,000 children and adolescents who were vic-
tims of natural or technological disasters indicated that the magnitude of the association 
between disasters and PTSD, ranging from small to medium, varied according to factors 
such as the characteristics of the children (e.g., gender) or the characteristics of the expo-
sure (e.g., disaster type; Furr et al., 2010). However, data on the prevalence and the severity 
of symptoms are inconsistent, with decreasing, increasing, or stable levels over time (Kar, 
2009). For example, Kar (2009) reported that the prevalence of PTSD varied between 5 
and 43%, while a meta-analysis involving more than 42,000 participants indicated varia-
tions between 1 and 95% (Wang et al., 2013). Also figures on the prevalence of depression 
vary widely, ranging for example from 1.6 to 81% (Wang et al., 2013), from 7.5 to 45% (in 
a meta-analysis with more than 12,000 children, Tang et al., 2014), or from 2 to 69% (in 
another meta-analysis with four-to-17-year-olds, Lai et al., 2014). A variety of risk factors 
for depression have been investigated. These include age (with inconsistent findings about 
the expected higher prevalence amongst older compared to younger children), trauma 
characteristics such as being entrapped or witnessing injuries or deaths during the disas-
ter, and post-trauma characteristics such as the absence of social support (Lai et al., 2014; 
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Tang et al., 2014). Bonanno et al. (2010) reported that exposure to disasters can increase 
the probability of experiencing anxiety disorders, although published meta-analyses such 
as that by Wang et al. (2013) found relatively few studies that explored this relationship. 
Finally, psycho-social distress can follow a disaster, as found for example amongst chil-
dren and adolescents who were victims of hurricanes or earthquakes (Vigil & Geary, 2008; 
Vigna et al., 2010; Yang et al., 2010).

Even if maladjustment is quite common in children and adolescents who experienced 
a disaster (Flynn & Norwood, 2004), some studies indicated that exposure could in some 
cases represent a positive “turning point experience” (Rutter, 1996) and that post-disas-
ter sequelae could include psychological adjustment. Adjustment can be assessed through 
a variety of measures (Cheng et  al., 2014) pertaining to cognitive, emotional, social, or 
motivational domains. Notwithstanding that psychological distress may impact children 
and adolescents’ cognitive and emotional functioning, some studies report that using par-
ticular coping strategies after disasters such as earthquakes is associated with increases in 
cognitive performances (Cadamuro et al., 2015). In addition, one study showed that two 
years after an earthquake there were no differences in emotion regulation and understand-
ing between children who had been victims of the disaster and a control group (Raccanello 
et al., 2017). Concerning the social domain, a few studies reported positive effects of expo-
sure to natural disasters, such as a better understanding of themselves and others (Yang 
et  al., 2010), the growth of communication and relationship skills (Bokszczanin, 2012), 
as well as attention, care, and altruism (Benenson et al., 2007). Other studies reported that 
post-traumatic stress symptoms were positively associated with intention to contact and 
help other survivors (Vezzali et  al., 2016). Li et  al. (2013) found that age impacted the 
tendency to be altruistic after witnessing disruption due to a major earthquake: While nine-
year-olds increased altruistic giving, six-year-olds became more selfish. However, these 
differences vanished after three years. Regarding the motivational domain, some studies on 
the effects of hurricanes and earthquakes reported that perceived competence, self-efficacy, 
or self-concept can play a key role for post-disaster adjustment (Cryder et al., 2006; Kilmer 
& Gil-Rivas, 2010; Wu et al., 2014; Yang et al., 2010). Finally, some authors reported that 
child victims of tornados were more or less resilient in the face of adversity, with varia-
tions in recovery depending on the presence of protective factors such as self-regulation or 
returning to school (Vezzali et al., 2016). Overall, increases in resilience and adjustment 
reflect effective coping and adaptation in the face of major life stress (Masten & Osofsky, 
2010).

Risk and Protective Factors

Research findings indicate that children and adolescents’ reactions and susceptibility to 
natural disasters can vary in response to a large number of factors, related to biological, 
psychological, and contextual dimensions (Masten & Osofsky, 2010; Weems, 2015). This 
variability is reflected in the various estimates reported in the data on the prevalence of 
post-traumatic reactions and by the fact that notwithstanding having experienced a trauma, 
a percentage of children and adolescents develop resilience (Kilmer & Gil‐Rivas, 2010; La 
Greca et al., 2002).

First, findings concerning age differences are not consistent for reactions such as antiso-
cial and aggressive behaviors or PTSD (Celebi Oncu & Metindogan Wise, 2010; Vezzali 
et al., 2016). The different levels of vulnerability between children and adolescents could 
be related to different risk and protective factors (Masten et al., 1990). Younger children 
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are frequently protected by a lower exposure to disaster, especially when caregivers and 
people supporting them remain stable (Osofsky, 2004; Silverman & La Greca, 2002). 
Adolescents are more exposed both to disaster-related information and to risks given their 
higher involvement within the society, but at the same time they have more resources, such 
as problem solving skills, social support outside the family, or survival skills to cope with 
negative events (Masten & Osofsky, 2010).

Second, natural disasters differ in characteristics such as causes, frequency, controllabil-
ity, rapidity of onset, duration of the alarm and emergency phases, extension of the area of 
impact, disruptive potential, duration of the following risk, and probability of reoccurrence 
of the event (Cuzzolaro & Frighi, 1991). Therefore, it is plausible that these aspects can 
impact psychological functioning in different ways. Specifically, some studies indicated 
that the consequences of human-induced compared to natural disasters are more likely to 
persist over time (Green et al., 1992). Another study found that the type of disaster (e.g., 
natural, technological) is a weaker predictor of children’s PTSD compared to the extent of 
their exposure to the disaster (Celebi Oncu & Metindogan Wise, 2010).

It is worth noting that some studies examined the role of the time elapsed since a dis-
aster (e.g., Wang et al., 2013). While traumatic and negative reactions are typically more 
intense in the first year after a disaster, they do not always decrease over the long-term 
(Celebi Oncu & Metindogan Wise, 2010; Gökçen et al., 2013; Kar, 2009; La Greca et al., 
1996; Raccanello et al., 2017). Data on adults indicate that adjustment measured, for exam-
ple, in terms of optimism did not vary after several months (Prati & Pietrantoni, 2009).

Coping Strategies

Following disasters, children and adolescents can use a large variety of coping strategies 
to feel better. Coping is a multi-component construct referring to all the ways employed to 
face stressful events (Skinner et al., 2003). In the literature, different classifications of cop-
ing strategies have been proposed. Among them, the pioneering work of Lazarus and Folk-
man (1984) distinguished between problem and emotion-focused strategies; the first ori-
ented to find a solution to the problematic event that caused the negative emotions, and the 
second to alleviate the distress caused by it. Schaefer and Moos (1992) differentiated active 
and avoidant coping, focused respectively on actions to approach the problem with pro-
cesses of cognitive reconstruction, elaboration, and support seeking on the one hand, and 
ways to escape from the problem, feeling helpless, and trying to obtain alternative rewards 
on the other hand. Attempting to produce a broad classification of coping strategies, taking 
into account age changes, Zimmer-Gembeck and Skinner (2011) proposed a developmental 
classification in which they code strategies into three categories corresponding to differ-
ent adaptive functions, focused on competence, relatedness, and autonomy (Deci & Ryan, 
1985). Each category included two connected families of strategies and their opposites. 
The first set, focused on competence, involves problem solving and information seeking in 
contrast to helplessness and escape. These strategies help individuals to adapt their behav-
iors to the environmental constraints they face. The second set, focused on relatedness, 
comprises self-reliance and social support in contrast to delegation and social isolation. It 
revolves around endeavors to build reliance amongst and between people caught up in the 
situation. The third set, focused on autonomy, includes accommodation and negotiation 
in contrast to submission and opposition. These strategies are organized around efforts to 
“trade” options to reach one’s own goals.
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Some meta-analyses have investigated the effects of using different coping strategies 
on stressful events. For example, passive coping strategies such as avoidance, social isola-
tion, and rumination, have been found to have negative effects on the psychological adjust-
ment to stressful events (Cofini et al., 2015). A meta-analysis focused on the violence that 
women suffer from their partners revealed that escape as a type of strategy, seems to facili-
tate the maintenance of the disorder, and is positively related to PTSD symptoms. On the 
other hand, Clarke (2006) explored the relation between active coping and psychosocial 
health among youth and confirmed that active coping strategies such as problem solv-
ing, assertive communication, and seeking social support are linked to healthy adjustment 
(Compas et al., 2001; Fields & Prinz, 1997; Grych & Fincham, 1997). However, it is worth 
noting that the adaptivity of different coping strategies depends on the characteristics of the 
individuals and of the context.

Concerning disasters, a growing body of studies is exploring the relation between cop-
ing strategies and children’s maladjustment/adjustment. These various studies investigated 
coping types such as problem-focused vs. emotion-focused coping, active vs. avoidance 
coping. Some studies focused on the relation between coping strategies and negative symp-
tomatology such as PTSD, depression, and anxiety after exposure to a natural disaster (e.g., 
Papadatou et al., 2012; Terranova et al., 2009; Vigil & Geary, 2008). For example, Tang 
et al. (2014) conducted a meta-analysis on risk factors for depression in children and adults 
who survived natural disasters, observing that the most significant predictors for children 
were having experienced previous trauma, being trapped or injured during the disaster, hav-
ing witnessed injury or death during the disaster, and not receiving social support. Findings 
from Weems and Graham (2014) indicated that, in the context of hurricanes, more resilient 
children—characterized by low post-traumatic stress symptoms and high exposure—have 
lower levels of avoidance coping compared to the others. Some studies revealed an associa-
tion between coping strategies and adjustment in terms of resilience, self-concept, and self-
efficacy (e.g., Bokszczanin, 2012; Stratta et al., 2013; Wang & Gan, 2011). A meta-analy-
sis by Prati and Pietrantoni (2009) investigated the relation between some coping strategies 
and indicators of adjustment such as the post-traumatic growth (PTG) in adults. The results 
showed that strategies such as optimism and social support are positively related to PTG.

In summary, the psychological literature suggests that different coping strategies can 
vary in their efficacy from case to case when applied in natural disasters. However, the role 
of coping strategies as risk or protective factors in relation to disasters has not yet been 
examined systematically. It is worth noting that most of the interventions examined in the 
psychological literature were conducted after a disaster has occurred (for meta-analyses on 
their efficacy see Brown et al., 2017; Kar et al., 2009; Pfefferbaum et al., 2019). However, 
disaster preparedness and prevention are of key relevance to support adjustment and use 
of effective coping strategies in the case of an emergency (for example of one interven-
tion conducted before disasters, see Raccanello, et al., 2019b, 2020a, 2021; Vicentini et al., 
2020).

Current Study and Hypotheses

Using a meta-analytic approach, we synthesized the body of research on disaster-related 
coping strategies with children and adolescents. We aimed at assessing the mean correla-
tion between several coping strategies (Table 1; Zimmer-Gembeck & Skinner, 2011) and 
maladjustment/adjustment measures, following natural disasters, taking into account the 
role of some moderating factors.
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In line with previous meta-analyses on the efficacy of coping strategies (Clarke, 2006; 
Cofini et al., 2015; Compas et al., 2001; Fields & Prinz, 1997; Grych & Fincham, 1997), 
along with studies on the relation between coping strategies and psychological conse-
quences of disasters (Bokszczanin, 2012; Papadatou et al., 2012; Prati & Pietrantoni, 2009; 
Stratta et al., 2013; Tang et al., 2014; Terranova et al., 2009; Vigil & Geary, 2008; Wang 
& Gan, 2011), taking into account Zimmer-Gembeck and Skinner’s classification (2011), 
we hypothesized that after natural disasters: (1) children and adolescents’ use of strate-
gies such as helplessness, escape, delegation, social isolation, submission, and opposition 
is related to maladjustment (Hypothesis 1); and (2) children and adolescents’ use of prob-
lem solving, information seeking, self-reliance, social support (including both seeking and 
giving), accommodation, and negotiation is related to adjustment (Hypothesis 2). In brief, 
we examined the efficacy of 12 types of families of coping strategies on measures of mal-
adjustment and adjustment separately by conducting two meta-analyses.

We considered the variety of post-disaster reactions related to maladjustment/adjust-
ment (Celebi Oncu & Metindogan Wise, 2010; Cuzzolaro & Frighi, 1991; Gökçen et al., 
2013; Green et al., 1992; Kar, 2009; La Greca et al., 1996; Masten & Osofsky, 2010; Mas-
ten et al., 1990; Osofsky, 2004; Prati & Pietrantoni, 2009; Raccanello et al., 2017; Silver-
man & La Greca, 2002; Vezzali et al., 2016). We explored the moderating role of factors 
such as age (children, adolescents), type of disasters (earthquakes, floods and hurricanes, 
wildfires), and continent (America, Europe, Asia).

This work is part of a larger project aimed at understanding the links between emotions 
and coping strategies in children, adolescents, and adults faced with natural and techno-
logical disasters (HEMOT® project, Helmet for EMOTions, https://​www.​hemot.​eu; Rac-
canello et al., 2019b, 2020a, 2020b, 2020c, 2021; Vicentini et al., 2020). Knowing which 
coping strategies are effective for diminishing maladjustment and increasing adjustment in 
children and adolescents is of critical relevance for planning interventions to support vic-
tims before, during, and after a disaster.

Method

Literature Search and Search Results

We searched for journal articles explicitly focused on the effects of the exposure to nat-
ural disasters amongst children and adolescents. We conducted the literature search dur-
ing 2020, using the databases PsycINFO, PubMed, Eric, and Scopus. The search terms 
were: natural disasters, coping, children or adolescents. We report in the PRISMA diagram 
(Fig. 1) the results of the search strategies and the selection processes (Moher et al., 2009).

Studies included in the meta-analyses: (a) involved participants 18  years of age or 
younger who had been exposed to a natural disaster; (b) examined at least one coping 
strategy used to manage the psychological consequences of the disaster; (c) included the 
assessment of at least one measure of maladjustment and/or one measure of adjustment; 
(d) reported sufficient statistical information so that effect sizes could be calculated; (e) 
analyzed data that were collected after the disaster, between two and 54 months after the 
exposure; (f) were written in English.

https://www.hemot.eu
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We excluded publications reporting reviews, discussions, single-case studies, and quali-
tative studies. In addition, we excluded those studies which did not include the statistical 
indexes necessary as inputs for a meta-analysis.

As reported in the PRISMA diagram (Fig. 1), the initial search identified a total of 2000 
publications. Six hundred and thirty-seven publications were indexed in PsycINFO and had 
been published between 1955 and 2020; 598 were indexed in PubMed and had been pub-
lished between 1975 and 2020; 70 were indexed in Eric and had been published between 
1995 and 2020; and 695 were indexed in Scopus and had been published between 1970 
and 2020. As a first step, we removed 1246 duplicates from this initial set, i.e., the same 
publications downloaded in different searches. Then, we screened the 754 selected publica-
tions. As a second step, we read all the titles and abstracts and included only the publica-
tions pertinent in terms of topic—i.e., respecting the inclusion criteria—for a total of 142. 
As a third step, we read each article, and that led to us excluding 98 publications because 
they were off topic, and 18 because they reported reviews, discussions, single-case stud-
ies, and qualitative studies. This last step of the selection process was conducted by two 

Inclusion/exclusion criteria 
applied: topic

PsycINFO
1955 – 2020
637 citations

PubMed
1975 – 2020
598 citations

Eric
1995 – 2020
70 citations

Scopus
1970 – 2020
695 citations

754 non-duplicate
citations screened

612 articles excluded
after title/abstract 

screen

142 articles retrieved

Inclusion/exclusion criteria 
applied

116 articles excluded
after full text screen: 98 
out of topic, 18 reviews, 

discussions, etc.

26 articles retrieved

Fig. 1   PRISMA Diagram (Moher et al., 2009)
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independent judges; the reliability was 100%. No publications were excluded after the dis-
cussion between judges. Thus, the search identified a selection of 26 publications.

For ethical issues, we adhered to the recommendations of the American Psychological 
Association.

Coding and Reliability

We reviewed and coded the eligible studies for several variables. First, we coded the type 
of family of coping strategy, and we identified whether the studies included maladjustment/
adjustment measures. Second, we coded them for other moderating variables, i.e., age 
group (children: younger than 12 years; adolescents: older than 12 years), type of disas-
ter (earthquakes, floods and hurricanes, wildfires), and continent (America, Europe, Asia). 
In five studies (Andrades et al., 2018; Cryder et al., 2006; Felton et al., 2013; Pina et al., 
2008; Vigna et al., 2010) the data concerning children and adolescents were not separated, 
so we excluded these studies from the analyses examining the moderating effect of age. 
Finally, the participants in the studies by Wang et al. (2013) and Zheng et al. (2012) were 
considered as adolescents even if their age ranged from 11 to 18 years.

For an overview of the included studies, see Table 1.

Type of Coping Strategies

We defined coping strategies in line with Lazarus and Folkman (1984), according to whom 
coping includes drawing upon a set of cognitive and behavioral resources to manage the 
demands of external circumstances. To distinguish different types of coping strategies 
relating to children and adolescents, we adapted the classification proposed by Zimmer-
Gembeck and Skinner (2011), who assumed a developmental perspective. We coded cop-
ing into 12 families: (1) Problem solving, which consists of strategizing, instrument action, 
and planning; (2) Information seeking, which involves activities like reading, observation, 
and asking others; (3) Helplessness, which implies confusion, cognitive interference, and 
cognitive exhaustion; (4) Escape, which regards behavioral avoidance, mental withdrawal, 
denial, and wishful thinking; (5) Self-reliance, which consists of emotion regulation, 
behavior regulation, emotional expressions, and emotion approach; (6) Social support, 
which can be given or received; (7) Delegation, which implies maladaptive help seeking, 
complaining, whining, and self-pity; (8) Social isolation, which includes social distanc-
ing and withdrawal from others; (9) Accommodation, which is a way to distract oneself, 
minimize, or accept the situation, and can involve a process of cognitive restructuring; 
(10) Negotiation, which involves attempts of bargaining and persuasion; (11) Submission, 
which is an attitude of renunciation concerning the problem, and includes rumination in 
terms of negative repetitive thoughts on the stressful event, rigid perseveration, and intru-
sive thoughts; (12) Opposition, which implies aggression, lack of cooperation, and blaming 
others. For each study, we report the instruments used to measure the coded coping strate-
gies in Table 2.

Maladjustment/Adjustment Measures

Many studies explored the psychological consequences of exposure to traumatic events, 
emphasizing their impact on psychological maladjustment. However, some recent 
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researches suggest that they can be also associated with increased resilience through psy-
chological adjustment (Cheng et al., 2014).

We coded each study for whether it included a measure of maladjustment and/or adjust-
ment (Table 1), taking into account the fact that the exposure to natural disasters can lead 
to serious negative effects for children and adolescents in both the short and long term 
(Fergusson & Boden, 2014; Furr et al., 2010; Kar, 2009; Masten & Osofsky, 2010; Neria 
et al., 2008; Tang et al., 2014; Wang et al., 2013; Weissbecker et al., 2008). We consid-
ered as indicators of maladjustment the traumatic consequences for mental health, such 
as PTSD (e.g., Russoniello et al., 2002; Wang et al., 2020), depression (e.g., Felton et al., 
2013; Papadatou et  al., 2012), anxiety and fear (e.g.,  Qin et  al., 2016; Terranova et  al., 
2009), and psycho-social distress (e.g., Vigil & Geary, 2008; Yang et al., 2010).

We coded adjustment considering different indicators pertaining to specific domains 
(i.e., cognitive, emotional, social, and motivational) or as not related to any specific 
domain. Indicators of cognitive functioning included, for example, cognitive performance 
and theory of mind abilities (Cadamuro et  al., 2015). The emotional domain referred to 
indicators of emotional competence, such as the understanding of emotions after the expo-
sure to a natural disaster (e.g., Raccanello et al., 2017). The social domain was operation-
alized, for example, in terms of understanding of oneself and others, or growth of com-
munication and relationship skills (Bokszczanin, 2012; Yang et al., 2010). Regarding the 
motivational domain, the indicators pertained to perceived competence, self-efficacy, or 
self-concept (Kilmer & Gil-Rivas, 2010; Wu et al., 2014; Yang et al., 2010). Concerning 
the general domain, some indicators of adjustment related, for example, to PTG and resil-
ience (Cryder et al., 2006; Kilmer & Gil-Rivas, 2010; Stratta et al., 2013).

Reliability

A first judge coded all the selected articles for coping strategies and maladjustment/adjust-
ment measures. A second judge coded 30% of them for reliability. For coping strategies, 
the Cohen’s ĸ was 0.98, while for maladjustment/adjustment measures it was 1. Disagree-
ments were resolved through discussion between judges.

Data Analysis

We carried out two meta-analyses to explore the relations between coping strategies and 
maladjustment on the one hand, and adjustment on the other hand. We conducted the sta-
tistical analyses using the Metafor package of R, Version 2.1 (R Core Team, 2020). We 
computed the effect sizes and corresponding 95% confidence intervals (CI) for each study. 
We reported the effect sizes as correlations between coping strategies and maladjustment/
adjustment. According to Cohen’s criteria (1988), r less than |.10| are considered as very 
weak effects; between |.10| and |.30| as weak effects; between |.30| and |.50| as moderate 
effects; and higher than |.50| as large effects.

An important assumption in traditional meta-analytic approaches is that there is no 
dependency between effect sizes in the data set. In our data set, in many cases, we had 
more than one effect size extracted from the same study, thus resulting in interdependent 
effect sizes. In the literature, there are various suggested approaches for dealing with this 
interdependency (e.g., Assink & Wibbelink, 2016; Tanner-Smith & Tipton, 2014; Van den 
Noortgate & Onghena, 2003). We chose the multilevel approach using the rma.mv function 
of the Metafor package. This solution allowed us to account for the dependency within the 
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studies, assigning the same random effect to effect sizes with the same value of the group-
ing variable (that is the variable “study” in our work). However, because Van den Noort-
gate and Onghena (2003) suggested that, for models without moderators, the results of the 
multilevel approach are not substantially different from the results of the traditional ran-
dom-effects approaches, we chose to run traditional random-effects meta-analyses to evalu-
ate the main effects, the publication bias, and the presence of outliers, while we used mul-
tilevel mixed-effects meta-analyses to evaluate the role of the moderators. We performed 
the multilevel mixed-effects models using the restricted maximum-likelihood estimation 
method, in order to take into account non-independent sampling errors due to the pres-
ence of multiple effects in the studies (Borenstein, 2009). We examined the impact of each 
moderator on the effect size using separate mixed-effect models and, at the same time, we 
accounted for the dependence of effect sizes belonging to the same studies by using mul-
tilevel modelling (level 1 = effect sizes, the variable which identified all effect sizes; level 
2 = study, the variable which identified primary studies). We also calculated intra-class cor-
relation (ICC) to confirm that the multilevel approach was appropriate for our datasets. In 
multilevel analyses, ICC values higher than 0.05 support the use of a multilevel strategy 
(LeBreton & Senter, 2008).

We explored the role of the following moderator variables, separately for maladjustment 
and adjustment:

•	 Types of coping strategies (problem solving, information seeking, helplessness, escape, 
self-reliance, social support, delegation, social isolation, accommodation, negotiation, 
submission, opposition);

•	 Age (children, adolescents);
•	 Type of disaster (earthquakes, floods and hurricanes, wildfires);
•	 Continent (America, Europe, Asia).

Only studies that had information regarding each moderator were included in the corre-
sponding analysis. Furthermore, we analyzed the interaction with the type of coping strate-
gies for age, type of disaster, and continent.

We evaluated heterogeneity across studies by using Cochran’s heterogeneity statistic 
(Q), in order to test the null hypothesis according to which the effect sizes of different 
studies are similar enough to share a common effect size (Cochran, 1954). There is hetero-
geneity between the effects if a significant value of Q is found. We also used the Q statistic 
to test the significance of moderators (a significant Q for the comparison indicates that the 
difference between the combined effect sizes of the subsets of studies is significant; Boren-
stein, 2009; Rosenthal, 1995). To verify the level of heterogeneity, we used the I2 statistic, 
which measures the proportion of total variance due to the variability between studies. Low 
values of the statistic (i.e., 1–49) correspond to low heterogeneity, medium values (i.e., 
50–74) correspond to moderate heterogeneity, and high values (i.e., 75–100) correspond to 
high levels of heterogeneity. We checked for potential outliers by examining the distribu-
tion of the effect sizes (funnel plot and radial plot) and the influence of individual studies 
on heterogeneity (Q statistic) and on the general model (Cook’s distance). To investigate 
potential publication biases (i.e., biases due to the publication process whereby those stud-
ies without significant results are not published), we used the trim and fill approach of 
Duval and Tweedie (2000). This is a non-parametric method that estimates the number of 
studies missing from the meta-analysis by suppressing the studies that generate patterns of 
asymmetry, and generating new data based on the initial sample to obtain a symmetrical 
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effect size distribution. For this analysis, a funnel plot is constructed by plotting the effect 
size against the standard error for each study.

Results

We conducted two meta-analyses, studying the relationship between coping strategies and 
maladjustment in one analysis, and between coping strategies and adjustment in the other.

Coping Strategies and Maladjustment

Initially, we analyzed the correlations between coping strategies and maladjustment for 
the studies included in the meta-analysis. The effect sizes were in different directions for 
diverse coping strategies, but they seemed to be in the expected direction. The random 
effects model, k = 64, n = 9692, estimated a weak medium effect size, r = 0.19, 95% CI 
[0.12, 0.26], SE = 0.04. The studies were heterogeneous, Q(63) = 22,625.62, p < 0.001, and 
the proportion of total variance due to the variability between the studies was very high, 
I2 = 98.94%. The trim and fill test was significant, suggesting the presence of a publication 
bias and indicating the need to add 14 effects on the right side. The new estimated effect 
size was higher, r = 0.28, 95% CI [0.21, 0.36], SE = 0.04. Then, we evaluated the presence 
of potential outliers checking the distribution of the effect sizes (using the funnel plot and 
the radial plot) and the influence of individual studies on heterogeneity (Q statistic) and 
on the general model (Cook’s distance). Two studies (i.e., Papadatou et  al., 2012; Yang 
et al., 2010) had an effect size very far from the medium effect size estimated and from 
the confidence intervals, with r = 0.96 and r = 0.93, respectively. The radial plot confirmed 
the anomaly of these effects. Furthermore, both studies had high Cook’s distance values, 
indicating a huge influence on the medium effect size estimated and had also a large influ-
ence on the heterogeneity measure. Consequently, we decided to exclude them and to run 
a third random-effects model. Again, the trim and fill test was significant, suggesting the 
presence of a publication bias. The test indicated the need to add 13 effects, on the right 
side (see Fig. 2). The effect size estimated by this model was still moderate, r = 0.25, 95% 
CI [0.18, 0.32], SE = 0.03, although lower but more accurate than that estimated by the 
first random-effects model (Fig. 3). The heterogeneity of the studies was still very high, 
Q(74) = 3993.05, p < 0.001, I2 = 96.82%. At the end of this process, we checked whether 
the estimated effect was really close to that obtained by the multilevel random-effects 
model. The effect size estimated through the multilevel model was effectively close to the 
effect size of the third model, r = 0.23, 95% CI [0.13, 0.33], SE = 0.05 (Van den Noortgate 
& Onghena, 2003). The ICC was 0.34, confirming the importance of using a multilevel 
analysis.

Then, we ran multilevel mixed-effects models to verify whether some moderator vari-
ables could explain the high heterogeneity. Only the type of coping strategies and the 
continent seemed to moderate the relation between maladjustment and coping strategies. 
However, the interaction between the type of coping strategies and the other moderators 
(age of participants, type of disaster, and continent) was statistically significant. The mod-
erator analysis for the type of coping strategies, QMODEL(10) = 333.94, p < 0.001, explained 
the variance in the primary effect sizes and indicated that the remaining variability across 
effect sizes was still heterogeneous, QRESIDUAL(51) = 654.43, p < 0.001. The analysis for 
the type of coping strategies also highlighted a positive statistically significant relation 
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between maladjustment and some coping strategies, i.e., escape, r = 0.19, p < 0.001, social 
isolation, r = 0.15, p = 0.017, submission, r = 0.64, p < 0.001, and opposition, r = 0.16, 
p = 0.009. The moderator analysis for continent, QMODEL(3) = 21.39, p < 0.001, explained 
the variance in the primary effect sizes and indicated that the remaining variability across 
effect sizes was still heterogeneous, QRESIDUAL(51) = 1818.69, p < 0.001. Concerning age, 
we found a statistically significant interaction with coping strategies, QMODEL(16) = 247.04, 
p < 0.001. For children there was a positive relation between self-reliance and maladjust-
ment, r = 0.34, p < 0.001. We also found an interaction between type of coping strategies 
and type of disaster. In particular, there was a negative relation between maladjustment 
and escape for wildfires, r = − 0.20, p = 0.001; for earthquakes, the analysis highlighted a 
negative relation of maladjustment with problem solving, r = − 0.19, p = 0.009, self-reli-
ance, r = − 0.29, p < 0.001, and submission, r = − 0.43, p < 0.001. Finally, the interaction 
between coping strategies and continent revealed that in North America problem solving, 
r = 0.20, p = 0.007, self-reliance, r = 0.29, p < 0.001, and submission, r = 0.43, p < 0.001, 
were positively associated with maladjustment. In Europe escape resulted negatively asso-
ciated with maladjustment, r = − 0.42, p < 0.001.

Coping Strategies and Adjustment

Concerning adjustment, the correlations with coping strategies for the individual studies 
included in the meta-analysis were in different directions for diverse coping strategies, but 
they seemed to be in the expected direction as well. The random-effects model, k = 37, 
n = 3504, estimated a small medium effect size, r = 0.15, 95% CI [0.07, 0.22], SE = 0.04. 
The studies were heterogeneous, Q(36) = 1194.41, p < 0.001, and the proportion of total 
variance due to the variability between the studies was very high, I2 = 96.18%. The trim 
and fill test was not significant, suggesting the absence of publication biases (Fig. 4). Then, 
again we evaluated the presence of potential outliers checking the distribution of the effect 
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sizes (through the funnel plot and the radial plot) and the influence of individual studies on 
heterogeneity (Q statistic) and on the general model (Cook’s distance). The analysis of the 
outliers suggested that the study by Andrades et al. (2018) had to be deleted. In this case, 
the effect size was very far from the medium effect size estimated and from the confidence 
intervals, r = 0.68. It was characterized by a high Cook’s distance value, and it had a large 
influence on the studies’ heterogeneity. After the exclusion of this study we reran the model 
to calculate the new estimated effect size, i.e., r = 0.13, 95% CI [0.06, 0.20], SE = 0.04. 
The heterogeneity of the studies was still very high, Q(35) = 779.01, p < 0.001, I2 = 95.27% 
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(see the forest plot in Fig. 5). Then, we checked the presence of a publication bias through 
the trim and fill test, but it was again not statistically significant. We also checked whether 
the estimated effect was similar to that obtained by the multilevel analysis which took into 
account the dependence of effect sizes from the same studies. The effect size estimated 
with the multilevel approach was very close to that of our traditional random-effects model, 
r = 0.17, 95% CI [0.08, 0.26], SE = 0.05 (Van den Noortgate & Onghena, 2003). The ICC 
was 0.16, confirming also for this dataset the relevance of using a multilevel analysis.

We proceeded with the moderation analysis to assess whether moderator variables 
could explain the high heterogeneity. Only type of coping strategies moderated the rela-
tion between coping strategies and adjustment. We also evaluated the interaction between 
type of coping strategies and the other potential moderators, and we found an interaction 
for all of them (i.e., type of disaster), except continent. The moderator analysis for type 
of coping strategies, QMODEL(5) = 271.13, p < 0.001, explained the variance in the pri-
mary effect sizes but indicated that the remaining variability across effect sizes was still 
heterogeneous, QRESIDUAL(30) = 315.18, p < 0.001. The analysis for the type of coping 
strategies highlighted a positive statistically significant relation between adjustment and 
some coping strategies, i.e., problem solving, r = 0.31, p < 0.001, social support, r = 0.22, 
p = 0.005, and submission, r = 0.30, p < 0.001. In the evaluation of the interaction between 
type of coping strategies and age, even if we found a statistically significant interaction, 
QMODEL(10) = 272.24, p < 0.001, no correlation was statistically significant separately for 
children and adolescents. The same happened for the interaction between coping strategies 
and type of disaster, QMODEL(8) = 273.28, p < 0.001.

Discussion

These meta-analyses aimed at exploring the efficacy of different disaster-related coping strate-
gies in children and adolescents. Acknowledging that the efficacy of coping depends on a vari-
ety of factors pertaining both to individuals and the context in which they find themselves, the 
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results enabled us to identify which coping strategies seem more adequate for helping children 
and adolescents to face a natural disaster.

The analysis of the studies on maladjustment confirmed a statistically significant and posi-
tive relation with some coping strategies, i.e., escape, social isolation, submission, and opposi-
tion, supporting Hypothesis 1. According to Zimmer-Gembeck and Skinner (2011), “mala-
daptive” families of coping strategies have effects on the maintenance and reinforcement of 
psychopathological symptoms, in particular PTSD, depression, anxiety and fear, connected to 
disaster exposure. These symptoms have an important role in inhibiting the activation of adap-
tive strategies, and predispose subjects to dysfunctional ways of coping with stressors, such as 
avoidance, escape, aggression, social withdrawal, etc. Helplessness was one of the two groups 
of coping strategies that did not show a significant relation with maladjustment. However, this 
strategy inhibits any action, while the other strategies involve the activation of maladaptive 
behaviors. The other group was delegation, which is conceptualized by Zimmer-Gembeck and 
Skinner (2011) as maladaptive for its focus on self-pity, complaining, or whining. However, it 
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might be that delegating results in a feeling of being relieved of one’s responsibilities and may 
then possibly play an adaptive role. Future studies should investigate this possibility.

The results show a statistically significant and positive relationship between adjustment 
and some coping strategies: problem solving, social support, and submission. According to 
previous studies (Bokszczanin, 2012; Swiatek, 2001; Zimmer-Gembeck & Skinner, 2011), 
problem solving and social support have an adaptive role as coping families oriented to the 
activation of effective environmental resources and management of social resources involving 
relationships. Unexpectedly, submission was positively related to adjustment. According to 
Skinner et al. (2003), this strategy is considered a “maladaptive” family. It is worth noting that 
the studies considered in the current meta-analysis explored only the relation between submis-
sion and PTG. PTG is a complex construct, in which different factors tend to coexist, such as a 
greater awareness of personal strength, a change of perspective regarding one’s relationships, 
a change in the philosophy of life in terms of greater appreciation for life and new possibili-
ties, and spiritual growth (Tedeschi et al., 1998). For example, a recent study investigated the 
correlation between submission and PTG, emphasizing that discomfort in combination with 
reflexive processes could facilitate positive changes in the subject’s functioning after exposure 
to trauma (Kilmer & Gil‐Rivas, 2010). Therefore, Hypothesis 2 was only partially supported.

In addition, we examined the moderating role of age, type of disaster, and continent. The 
results of the two meta-analyses suggested that some moderators have an effect on the rela-
tionships with coping strategies. For example, children show a more positive relation between 
maladjustment and self-reliance compared with adolescents. Indeed, children have fewer 
resources available to cope with traumatic events than adolescents because the emotional com-
petence is necessarily related to the child’s developmental growth (Compas, 1987). Further-
more, the results of the analyses revealed the moderating effect of type of disaster. We found 
a significant and negative relation between maladjustment and escape in the case of wildfires. 
In this case, using a behavioral escape strategy can be adaptive. If this strategy is activated 
immediately, the negative symptoms associated with the disaster could be inhibited and miti-
gated by the shorter duration of exposure. In line with the literature (Zimmer-Gembeck & 
Skinner, 2011), children and adolescents exposed to an earthquake showed a negative relation 
between maladjustment and problem solving. Finally, we explored the interaction between 
coping strategies and continent. In North America, submission and, unexpectedly, problem 
solving and self-reliance strategies were positively associated with maladjustment; in Europe, 
escape resulted negatively associated with maladjustment. Although this result is ambiguous, 
it is necessary to underline the high heterogeneity of the studies, with an unequal distribution 
of the disasters across the three continents investigated. Future research should examine this 
issue. Finally, no significant moderators were found for adjustment; we could speculate that 
this was due to the small number of studies available for analysis.

Our study suffers from several limitations. First, the studies available were character-
ized by a high heterogeneity. For example, some studies focused on only maladjustment 
or adjustment measures, while others focused on both. It was also the case that studies 
included in these meta-analyses varied considerably in the definition of coping strategies, 
in the terminology used, and in the instruments employed to assess them. Future research 
could focus on these issues including, for example, studies concerning technological dis-
asters. Second, the number of studies selected through the PRISMA was relatively small. 
Consequently, we could not directly investigate the differential impact of each category of 
maladjustment (four categories) and adjustment (five categories) on each coping strategy 
(12 types) because the number of studies for each intersection was quite low and the data 
was non-homogeneous. Third, we did not examine the effects of moderators such as gender 
or time from the disaster.
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These meta-analyses does help to clarify which coping strategies are the most effec-
tive in diminishing and/or avoiding traumatic consequences of natural disasters in children 
and adolescent victims. This knowledge can be the base from which to develop actions 
focused on increasing awareness about and implementation of effective strategies amongst 
both professionals and the public. A central issue is creating content that is relevant for 
children and adolescents; that deals with emotions and their regulation and provides tools 
that can be used, taking account of the characteristics of each type of disaster. A related 
issue is developing ways in which the content might be disseminated. Computer-based sys-
tems have already been developed to allow for rapid geographically dispersed delivery of 
content (Raccanello & Burro, 2019).

Studies have shown that training children in coping strategies can have benefits in the 
event of an earthquake (Raccanello et  al., 2020b). The efficacy of this kind of training, 
using evidence-based techniques, in advance of a disaster can be demonstrated (Flay et al., 
2005). During an emergency, when timing is critical, public communication campaigns can 
be used to deliver information to people faced with helping children confront the looming 
disaster. An example was the use of the Internet to distribute a pamphlet designed to help 
young people cope with the emotional impact of the COVID-19 pandemic (Raccanello 
et al., 2020c). After a disaster, these same techniques can be paired with other psychologi-
cal support methods to aid in recovery.
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