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BASIC RESEARCH ARTICLE

Helena Bakic and Dean Ajdukovic

Department of Psychology, University of Zagreb, Zagreb, Croatia

ABSTRACT

Background: Disasters negatively impact mental health and well-being. Studying how
people adapt and recover after adversity is crucial for disaster preparedness and response.
Objective: This study examined how differentially affected communities harness their
resources to adapt to the aftermath of a flood. We predicted that stronger individual,
interpersonal, and community resources protect against psychosocial resource loss and,
through that, are related to fewer symptoms of posttraumatic stress and depression and
higher life satisfaction. We also predicted that these effects would be stronger in a flooded
community, compared to a threatened, but non-flooded community.

Method: Participants were randomly sampled community members from two neighbouring
municipalities. One municipality was severely flooded during the 2014 floods in South East
Europe (affected community, n, = 223), the other was threatened but not flooded (compar-
ison community, n. = 224). Interviews were conducted one and a half years after the disaster
using the Connor-Davidson Resilience Scale 10-item version, the Multidimensional Scale of
Perceived Social Support, the Community Resources Scale, the Psychosocial Resource Loss
Scale, the PTSD Checklist for DSM-5, the Center for Epidemiological Studies Depression Scale
Revised and the Satisfaction with Life Scale.

Results: Stronger individual, interpersonal, and community resources were found to be
related to better post-disaster outcomes directly and indirectly through psychosocial
resource loss. In the affected community, interpersonal resources and community social
capital and engagement were stronger predictors of positive adaptation. In the comparison
community, community economic development and trust in community leadership were
more important.

Conclusion: This study provides evidence that people affected by disasters can harness their
individual, interpersonal, and community resources to recover and adapt. Post-disaster
interventions should aim to strengthen family and community ties, thus increasing available
social support and community connectedness.

Resiliencia tras catastrofes naturales: el proceso de utilizacion de
recursos en las comunidades expuestas de forma diferenciada a una
inundacion

Antecedentes: Las catastrofes tienen un impacto negativo en la salud mental y el bienestar.
Estudiar cémo se adaptan y se recuperan las personas tras la adversidad es crucial para la
preparacion y la respuesta ante los desastres.

Objetivo: Este estudio examindé cémo las comunidades afectadas de forma diferencial
aprovechan sus recursos para adaptarse a las secuelas de una inundacién. Predecimos
que contar con recursos individuales, interpersonales y comunitarios mas fuertes protegen
contra la pérdida de recursos psicosociales y, a través de ello, se relacionan con menos
sintomas de estrés postraumatico y depresidn y una mayor satisfaccion vital. También
predijimos que estos efectos serian mas fuertes en una comunidad inundada, en
comparacion con una comunidad amenazada, pero no inundada.

Método: Los participantes fueron miembros de la comunidad seleccionados al azar de dos
municipios vecinos. Uno de los municipios sufrié graves inundaciones durante las inunda-
ciones del 2014 en el sureste de Europa (comunidad afectada, n, = 223), el otro, estuvo
amenazado pero no se inundd (comunidad de comparacién, n. = 224). Las entrevistas se
realizaron un afo y medio después del desastre, utilizando la versién de 10 items de la
Escala de Resiliencia de Connor-Davidson, la Escala Multidimensional de Apoyo Social
Percibido, la Escala de Recursos Comunitarios, la Escala de Pérdida de Recursos
Psicosociales, la Lista de Verificacion del TEPT para el DSM-5, la Escala de Depresion
Revisada del Centro de Estudios Epidemiolégicos y la Escala de Satisfaccion con la Vida.
Resultados: Los recursos individuales, interpersonales y comunitarios mas fuertes se rela-
cionaron con mejores resultados después de la catastrofe, directamente e indirectamente
a través de la pérdida de recursos psicosociales. En la comunidad afectada, los recursos
interpersonales y el capital social y el compromiso de la comunidad fueron los mayores
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predictores de una adaptacién positiva. En la comunidad de comparacion, el desarrollo
econoémico de la comunidad y la confianza en el liderazgo comunitario fueron mas
importantes.

Conclusion: Este estudio aporta pruebas de que las personas afectadas por catastrofes
pueden aprovechar sus recursos individuales, interpersonales y comunitarios para recuper-
arse y adaptarse. Las intervenciones posteriores a las catastrofes deberian tener como
objetivo reforzar los lazos familiares y comunitarios, aumentando asi el apoyo social dis-
ponible y la conectividad de la comunidad.
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1. Introduction

As weather-related disasters are becoming more fre-
quent and with more people living in disaster-prone
areas, mitigating the impact of disasters is becoming
increasingly important. Disasters negatively impact
individuals and communities: they increase the inci-
dence of mental health disorders and decrease the
quality of life (Norris et al., 2002). The mental health
consequences of disasters persist in the long-term
period for a significant number of survivors. For
example, two years after widespread flooding in the
UK, the prevalence of anxiety and depression among
survivors was higher than 10% and the prevalence of
probable PTSD higher than 20% (Jermacane et al,
2018). Furthermore, a meta-analysis of 14 studies of
PTSD among survivors of flooding showed the inci-
dence of PTSD was 11.5% in the period longer than
6 months post-disaster (Chen & Liu, 2015). These
detrimental effects can endure even decades after
the disaster (Raker et al., 2019). Still, a substantial
number of survivors experience only transient dis-
tress or successfully recover from disaster impact
(Bonanno, Brewin, Kaniasty, & La Greca, 2010).
Therefore, studying resilience as a dynamic process
of maintaining and recovering psychological well-
being after adversity is one of the key challenges in
preparing for future disasters.

Resources are regarded as central to the resilience
process because recovery, positive adaptation, well-
ness, and well-being in high-risk situations result
from harnessing available resources. There is ample
research showing that individual level resources

contribute to the positive adaptation after disasters.
Perceived control and sense of mastery, sense of
coherence, ability to ‘bounce back’, generalized
sense of efficacy and disaster-specific coping self-
efficacy, hardiness, self-esteem, and positive affect
have all been found to contribute to better mental
health outcomes (Ahmad et al., 2010; Benight et al,,
1999; Bonanno et al., 2010; Braun-Lewensohn &
Sagy, 2014; Kaniasty, 2006; Ying, Wu, Lin, & Jiang,
2014). However, the extensive focus on individual
resources has been criticized for a number of reasons.
First, previous studies show that no single resource or
trait has a dominant influence on post-disaster out-
comes; rather, they seem to each explain a relatively
small part of the variance (Bonanno, Romero, &
Klein, 2015). Second, the relative importance of
a particular resource can change along with the con-
textual circumstances as some resources become
more or less accessible (Hobfoll, 1989, 2002).
Finally, some also argue that it is not pragmatic to
focus on those resources that are less likely to be
enhanced by (post-disaster) interventions (Masten,
Best, & Garmezy, 1990).

It is commonly recognized that multiple ecological
systems play a part in the resilience process, including
close relationships, community systems, and built
and natural environment (Maercker & Hecker,
2016; Ungar & Theron, 2020). A rich body of litera-
ture in community (for an overview see e.g. Harvey,
2007) and developmental psychology (for an over-
view see e.g. Masten & Narayan, 2012) highlights
the importance of person-environment interactions



in complex and changing social contexts that shape
resilience. Disaster researchers have recently begun to
integrate the ecological framework in the study of
resilience-promoting resources. One resource that
has received particular attention is social support,
which has consistently been shown to be related to
better mental health and overall functioning after
disasters (Bonanno et al., 2010; Norris & Kaniasty,
1996; Norris, Stevens, Pfefferbaum, Wyche, &
Pfefferbaum, 2008). At the community level, the
most commonly studied resource has been social
capital, the construct that encompasses feelings of
trust and belonging to a community, attachment to
the community, and engagement and participation of
community members (Bonanno et al., 2015). Social
capital and community efficacy were found to be
related to posttraumatic stress (PTS) in the aftermath
of an earthquake and a tsunami (Hikichi, Aida,
Tsuboya, Kondo, & Kawachi, 2016), a hurricane
(Ursano et al, 2014) and a flood (Wind &
Komproe, 2012). Furthermore, studies conducted in
the context of prolonged political violence showed
that the availability of community resources, defined
as a composite of leadership, collective efficacy, pre-
paredness and social capital, were related to stress
reactions (Braun-Lewensohn & Sagy, 2014).

At the same time, there are still gaps in our under-
standing of resources that promote disaster resilience.
In a recent review, Bonanno et al. (2015) substantiate
that the study of resilience-promoting factors after
disasters with regards to communities lags behind
that of individual-level factors, despite rich theoreti-
cal conceptualizations. Studies that do look into com-
munity resources typically research how these
resources relate to individual psychological adapta-
tion, rather than community adaptation assessed
across community units (Bonanno et al., 2015). This
limits current understanding of disaster resilience for
two reasons. First, researchers agree that community
adaptation cannot be identified in studies of indivi-
duals within only one population as the overall aver-
age at the level of the community hides the variability
across community units (Norris et al., 2008). Second,
this approach fails to identify potential differences
between resilience and recovery processes in different
communities. Identifying protective factors that
interact with the level of risk is one of the central
objectives of resilience research as they help uncover
the potential mechanisms that underlie resilience
(Luthar, Cicchetti & Becker, 2000). It is also an
important strategy for disaster preparedness and
response as it can point out resources that are parti-
cularly important in the aftermath of disasters.
A couple of notable studies highlight this point. For
example, Benight (2004) found that collective efficacy
was a stronger predictor of distress in a community
affected by a flood than in a similar, non-affected
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community, reaffirming the importance of social
resources in coping with disasters. Moreover, West,
Price, Gros, and Ruggiero (2013) found that the rela-
tionship between community support and mental
health after a hurricane differs across types of com-
munity: whereas community support buffers against
psychological distress in nonurban areas, that effect
was not observed in an urban sample. These findings
provide strong evidence that community recovery is
tied to the wider social context. However, more stu-
dies that look into key resources across ecological
levels are needed (Bonanno et al.,, 2015).

Furthermore, given the importance of resources for
post-disaster adaptation, it is critical to study the pro-
cesses behind building up and maintaining resources
(Southwick, Bonanno, Masten, Panter-Brick, &
Yehuda, 2014). According to the Conservation of
Resources theory (COR), when confronted with an
event threatening to deplete one’s resources (e.g. job
loss), people try to offset such losses by drawing on
available resources in their environment (e.g. savings,
social networks) (Hobfoll, 1989, 2002). Because of this
role of resources in the coping process, a threat of
resource loss, their actual loss, or a lack of resource
gain after investment of resources lead to psychological
distress. The Conservation of Resources theory has
been extensively applied to disaster research, with
numerous studies showing that resource loss has con-
sistently been found to be one of the strongest pre-
dictors of symptoms of psychological distress after
disasters (Benight et al., 1999), over and above disaster
exposure, previous exposure to stress and pre-disaster
mental health (Hobfoll, Tracy, & Galea, 2006;
Zwiebach, Rhodes, & Roemer, 2010).

Even though all coping efforts include the use and,
therefore, expenditure of resources, where resources
are abundant the final resource sum should remain
unchanged or even increase (Hobfoll, 2002). In other
words, to achieve good post-disaster adaptation,
resources need to be diverse in a sense that multiple
resources exist in a substitutable manner (Norris et al.,
2008). However, few studies up to date have looked
into how resource loss can be prevented and how
resource redundancy can be used to mitigate it. Some
studies found evidence that having strong social sup-
port does indeed reduce later resource loss, which can
in turn positively contribute to post-disaster outcomes
(Littleton, Axsom, & Grills-Taquechel, 2009; Norris &
Kaniasty, 1996). Moreover, an illustrative multi-level
study conducted one year after a flood showed that in
communities with higher social capital individuals
employed fewer individual psychosocial resources to
cope with the effects of the disaster (Wind &
Komproe, 2012).Yet, these studies examined only one
aspect of the social context and did not look into other
potential community level resources, such as economic
resources, preparedness or leadership. Furthermore,
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they focused mainly on mental health outcomes, rather
than overall wellness, that also includes positive adap-
tation such as life satisfaction.

The present study aims to build on existing research
and address previously identified gaps. We analysed
how people in communities that were differentially
exposed to a flood harness different resources to miti-
gate psychosocial resource loss and therefore experience
better post-disaster outcomes. To address existing gaps,
we studied resources at different levels of ecological
context and multiple outcomes that go beyond mental
health, we analysed the differences in the contributions
of resources across differentially exposed communities,
and how harnessing available resources is related to
reducing resource loss. We made two predictions
about the relationship between resources, psychosocial
resource loss and indicators of adaptation. First, we
predicted that having stronger resources at the indivi-
dual, interpersonal, and community level will be related
to less psychosocial resource loss after a disaster, and
through that to lower symptoms of posttraumatic stress
(PTS) and depression and higher life satisfaction.
Second, we predicted that this relationship will be stron-
ger in a flooded community than in a threatened, but
non-flooded comparable community.

2. Method
2.1. Event

We conducted the study after the 2014 floods in South
East Europe. In Croatia, more than 300,000 people
were endangered along the critical 67 kilometres of
the River Sava embankment. Despite lavish efforts to
reinforce the embankment by emergency responders
and community members, it eventually breached on
17 May, causing severe flooding in several municipa-
lities. Two persons died and more than 13,000 were
evacuated. Some of these people had to be rescued
from their flooded homes due to the suddenness of
the water surge and refusal of early(-ier) evacuation.

2.2. Participants and procedure

Participants were community members from two
neighbouring municipalities in Croatia (N = 447).
Half of the participants (n = 223) were residents of
the most severely flooded municipality (referred here-
inafter as the ‘affected community’); the other half
(n = 224) lived in a nearby municipality, about 30 km
away, that was not flooded, but was threatened by the
flood and narrowly escaped the disaster (‘comparison
community’). The sample size was large enough to
detect small to medium differences in correlation
coefficients (Cohen’s q = 0.27) with a probability of
80% (Faul, Erdfelder, Buchner, & Lang, 2009).

The comparison community was carefully selected
based on its proximity and similarity on a number of
parameters to the affected community according to
2011 census data. The two communities were similar
in terms of size, population age and gender composi-
tion, educational attainment, and economic indicators.
A known a priori difference was the larger percentage of
ethnic minorities members in the affected community
than in the neighbouring communities that were almost
exclusively populated by ethnic Croats. We acknowl-
edged this difference in the subsequent analysis, how-
ever, having a deep insight of the socio-cultural-political
context of the region, we did not expect it would impact
the results. Moreover, even though ethnicity is some-
times found to be related to post-disaster outcomes, it is
often confounded with other factors, such as socioeco-
nomic status (Bonanno et al., 2010). Where socioeco-
nomic status is controlled for, the effects of ethnic
differences are no longer found (Bonanno, Galea,
Bucciarelli, & Vlahov, 2007). As the two studied com-
munities are among the most disadvantaged ones in
Croatia based on a number of economic criteria, we
expected that this context will similarly impact both
communities and overpower the possible differences
related to ethnic status. Finally, the minority in question
is regarded as well and fully integrated in the Croatian
society, enjoying full and equal civic status and benefits
as any other citizen, as is often emphasized by the
leaders of this ethnic group (e.g. Sostari¢, 2014), and
found in studies focusing on social distance (Vujevi¢
He¢imovi¢, Brajovi¢, & Ilin, 2010).

We used a stratified random sample in which
a proportionate number of households were ran-
domly selected in each street based on a registry of
household numbers. Participants were eligible for the
study if they had been between 25 and 65 years old,
had lived in the community at least 5 years prior to
the flood, and had been present in the community in
the period leading to the flood. If several participants
in one household were eligible for the study, one
participant was randomly selected. Up to three
attempts were made to contact the participant. In
case the participant was not eligible or refused to
participate, a new household was randomly selected.
The response rate was 71% in the affected community
and 57.8% in the comparison community. The main
reasons for failing to participate in the affected com-
munity were lack of time or not wanting to be
reminded of the floods; in the comparison commu-
nity they were lack of time and not seeing the benefits
of the study. In the affected community, 6.0% of the
community members participated in the study; in the
comparison community, 5.7% of the community
members participated.

The study was conducted in November 2015, after
the majority of the affected community residents
returned to the municipality. It was supported and



announced by several community leaders, including
local self-government, school principals, and religious
leaders. The individual face-to-face interview was
conducted in the homes of the participants and priv-
acy during the interview was ensured. The interview
lasted about one hour. Interviewers underwent exten-
sive training prior to the beginning of the study. The
local language was used and the instruments were
either validated prior to this study or developed spe-
cifically for the local context and pre-piloted. When
prior validation did not exist, experts fluent in both
English and the local language translated and back
translated the instrument (Resource Loss Scale, PTSD
Checklist for DSM-V). The study was approved by
the Ethical Board of the Department of Psychology,
Faculty of Humanities and Social Sciences, University
of Zagreb. Signed informed consent was obtained
from all participants and an individual code was
assigned to every participant to assure confidentiality.
If a participant reported symptoms of distress, s/he
was provided with information on stress and coping
and referred where to seek help.

2.3. Measures

2.3.1. Individual resources

Individual resources were assessed as the ability to
tolerate and bounce back from change, problems,
illness, pressure, failure, and painful feelings (e.g.
Can deal with whatever comes) with the Connor-
Davidson  Resilience  Scale  10-item  version
(Campbell-Sills & Stein, 2007). Responses ranged
from 0 (not true at all) to 4 (true nearly all the
time). Scores were calculated as an average response
across items with higher scores indicating stronger
individual resources (Gioa1 = .88, Oaffected = -89,

Acomparison = 88)

2.3.2. Interpersonal resources

Interpersonal resources were assessed by the 12-item
Multidimensional Scale of Perceived Social Support
(Zimet, Dahlem, Zimet, & Farley, 1988) as
a perception of support from family (e.g. My family
really tries to help me), friends (e.g. I can talk about
my problems with my friends) and significant other
(e.g. There is a special person who is around when
I am in need). Responses ranged from 1 (strongly
disagree) to 7 (strongly agree). Scores were calculated
as an average response across items with higher
scores indicating stronger interpersonal resources
(ap = 91, a, = .91, a. = .92).

2.3.3. Community resources

Community resources were defined as individual-level
perceptions of community social capital and engage-
ment (6 items, e.g. There is trust between members of
community; Community members work together to
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solve problems), economic development (4 items, e.g.
There are diverse ways to secure livelihood), prepared-
ness (4 items, e.g. People know what to do in case of
a disaster) and leadership (6 items, e.g. Community
members trust the local authorities). We measured com-
munity resources using the Community Resources Scale
(Bakic, 2017) that was developed in the context of the
2014 flooding. Responses ranged from 0 (not at all) to 4
(to a full extent). Scores were calculated as an average
response across items with higher scores indicating
stronger community resources (a; = .92, a, = .89,
a. =.92).

2.3.4. Psychosocial resource loss

Psychosocial resource loss measure was measured
using a list of key resources proposed by Hobfoll
et al. (2006) that reflect the five essential elements
of mass trauma intervention — promoting feelings of
safety, calming, a sense of self- and community effi-
cacy, connectedness, and hope (Hobfoll et al., 2007).
Participants rated the amount of loss of 11 resources
since the flood: time for adequate sleep, feeling valu-
able to others, free time, feeling of accomplishing
one’s goals, time with loved ones, sense of optimism,
sense of humour, feeling of control over one’s life,
feeling that life is peaceful, motivation to get things
done, and feeling that life has a purpose. Responses
ranged from 0 (not at all) to 4 (to a large extent).
Scores were calculated as an average response across
items with higher scores indicating greater resource
loss (o, = .9, a, = .89, a. = .84).

2.3.5. Posttraumatic stress symptoms
Posttraumatic stress (PTS) symptoms in the past
month were assessed with the 20-item PTSD
Checklist for DSM-V (Weathers et al, 2013).
Responses ranged from 0 (not at all) to 4 (extremely).
Scores were calculated as an average response across
items with higher scores indicating a more severe
level of PTS symptoms (a; = .93, a, = .93, a. = .92).
When calculating rates of probable PTSD, a cut-off
score of 33 was used with a score calculated as a sum
of all responses (Bovin et al., 2016).

2.3.6. Depression symptoms

Depression symptoms in the past two weeks were
assessed with the 20-item Center for Epidemiologic
Studies Depression Scale Revised (Eaton, Smith,
Ybarra, Muntaner, & Tien, 2004). Responses ranged
from 0 (not at all or less than 1 day last week) to 4
(nearly every day for two weeks). Scores were calcu-
lated as an average response across items with higher
scores indicating higher depression symptoms
(ap = .94, a, = .94, a. = .93). When calculating rates
of probable depression, a cut-off score of 16 was used
with a score calculated as a sum of all responses
(Eaton et al., 2004).
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2.3.7. Life satisfaction

Life satisfaction was measured with the 5-item
Satisfaction with Life Scale (Diener, Emmons,
Larsen, & Griffin, 1985) as a global assessment of
quality of life (e.g. I am satisfied with my life).
Responses ranged from 1 (strongly disagree) to 7
(strongly agree). Scores were calculated as an average
response across items with higher scores indicating
higher life satisfaction (a, = .88, a, = .88, a. = .88).

2.3.8. Socioemografic variables and exposure
Sociodemografic variables included age, gender, war
veteran status, ethnic background, employment, edu-
cation, and marital status. Exposure to traumatic
events prior to the flood was assessed with Trauma
History Screen (Carlson et al., 2011) where partici-
pants reported experiencing or not 14 potential trau-
matic events. Exposure to 2014 floods was measured
by a single item referring to feeling life threat (no/
yes). The participants were also asked if they had
attended psychological counselling of therapy prior
to the flooding.

2.4. Data analysis

First, we analysed descriptive statistics in the affected
and the comparison communities. Then, we exam-
ined the bivariate relationships between the study
variables (Pearson r). Finally, we tested the proposed
process of resilience with structural equation model-
ling in lavaan (Rosseel, 2012). Missing data was trea-
ted using full information maximum likelihood that
was shown to result in less bias than ad hoc missing
data techniques (Enders, 2001).

To test the proposed model, we first specified all
study variables as latent constructs measured by par-
cels (Little, Rhemtulla, Gibson, & Schoemann, 2013).
As the use of parcels can mask model misspecifica-
tions, especially at the measurement model, we fol-
lowed the recommendations on constructing parcels
for the unidimensional and multidimensional con-
structs (for a review of critical issues in the use of
parcels see e.g. Marsh, Liidtke, Nagengast, Morin, &
Von Davier, 2013). For the constructs that met the
assumption of unidimensionality, we constructed
parcels based on item loadings and residual covar-
iance, assigning items with correlated unique terms to
a single parcel (Marsh et al,, 2013). We parcelled the
multidimensional constructs (as measured by the
Multidimensional Scale of Perceived Social Support,
the Community Resources Scale, and the PTSD
Checklist for DSM-V) homogenously, meaning that
all items corresponding to one factor were included
in one parcel Three parcels were calculated for each
latent construct, except for the Community Resource
Scale that has 4 factors.

We then tested the relationship of different levels
of resources, resource loss, and positive adaptation on
the whole sample (N = 447). The model included
direct and indirect paths from the individual, inter-
personal, and community resources on one side, and
indicators of positive adaptation — PTS, depression
symptoms, and life satisfaction — on the other side.
Indirect paths were estimated through psychosocial
resource loss. Then, we used multigroup structural
equation modelling to test whether exposure to
a flood moderated the indirect relationship of
resources and positive adaptation through resource
loss. To do so, we fitted the model in both the
affected and the comparison communities and com-
pared the size of indirect coefficients. Finally, we
analysed the relationship of different factors of the
Community Resource Scale to resource loss and posi-
tive adaptation in both affected and comparison com-
munities. Additionally, we tested a number of
alternative models to clarify the order of the variables
in the model and to test the potential influence of
confounding variables to the relationships of interest.
Where the addition of control variables did not
change the results, the more parsimonious model
without control variables was kept.

To mitigate the effects of non-normal multivariate
distribution, we calculated parameter estimates using
maximum likelihood estimation with robust standard
errors and scaled test statistics (Zhong & Yuan, 2011).
We analysed the fit of the models using Hu and
Bentler (1999) criteria for the Root Mean Square
Error of Approximation (RMSEA), the Bentler
Comparative Fit Index (CFI) and the Standardized
Root Mean Square Residual (SRMR). Indirect regres-
sion coefficients and their differences between the
affected and comparison communities were found
significant if their 95% confidence interval (CI) cal-
culated from the empirical sampling distribution
based on 1000 samples did not contain 0. This
approach has been found to have the best balance
of Type I error and statistical power when testing the
mediation hypothesis (e.g. MacKinnon, Lockwood,
Hoffman, West, & Sheets, 2002).

3. Results

3.1. Descriptive statistics and correlation
analysis

As expected, a significantly higher number of parti-
cipants in the affected community identified them-
selves as belonging to an ethnic minority (affected
community: n, = 78; comparison community: n. = 2;
X? (1, N = 447) = 87.98, p < .001). Therefore, Table 1
shows the sample characteristics for the affected com-
munity, broken down by minority status, and the
comparison community. There were only a few
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Table 1. Summary of sample characteristics in the affected and comparison community and results of difference testing
between the affected (majority and minority nationals) and comparison community.

Affected
community
(n =223)
Majority Minority Comparison
nationals nationals community
(n = 145) (n=178) (n = 224)
M/n SD % M/n SD % M/n SD % p*
Socio-Demographic Variables
Age 49.0 10.83 459 1.5 471 10.43 14
Female 85 58.6 48 61.5 132 59.2 91
War veteran 38 26.2 6 7.7 55 24.7 <.01
Unemployed before the flood 58 40.0 40 51.3 - - 1
Unemployed after the flood 68 46.9 50 64.1 99 44.6 .01
Higher education 1 7.6 4 5.1 37 16.7 <.01
Married/cohabitation 99 68.3 56 727 170 76.2 24
Traumatic events before the flood 3.1 2.1 3.0 19 35 2.1 .09
Exposure
Felt life threat 66 455 53 67.9 133 59.6 <.01
Psychological counselling/therapy
Attended before the flood 27 18.6 10 12.8 25 11.2 a3
Study variables
CD-RISC 10 29 0.78 3.0 0.74 29 0.67 9
MSPSS 6.1 1.05 6.3 0.81 6.1 0.90 .28
CRS 1.5 0.64 1.6° 0.68 2.2 0.66 <.001
COR-E 1.6° 1.08 1.7° 1.01 0.8 0.73 <.001
PCL-5 1.3° 0.93 14° 0.89 1.0 0.75 .001
CESD-R 0.8% 0.87 0.8° 0.88 0.5 0.59 <.001
SWLS 4.8 1.47 5.0 1.55 5.1 1.31 21

CD-RISC 10 = Connor-Davidson Resilience Scale 10; MSPSS = Multidimensional Scale of Perceived Social Support; CRS = Community Resources Scale;
COR-E = The Conservation of Resources Evaluation Scale; PCL-5 = PTSD Checklist for DSM-5; CESD-R = The Center for Epidemiological Studies

Depression Scale Revised; SWLS = Satisfaction with Life Scale.

*Tests of differences between the national majority and minority nationals in the affected community and comparison community (for categorical

variables: Chi-square test; for continuous variables: one-way ANOVA).

*Significant difference between affected community majority nationals and comparison community (Tukey post-hoc test).
BSignificant difference between affected community minority nationals and comparison community (Tukey post-hoc test).

identified differences between the majority and min-
ority nationals living in the affected community.
Compared to the majority nationals and the compar-
ison community, minority nationals less often
declared themselves as war veterans, were more
often unemployed after the flood, and more often
reported feeling life threat during the flood.
Interestingly, comparison community members
more often reported feeling life threat during the
flood compared to majority nationals in the affected
community. They were also more likely to have

attained higher education and had marginally more
traumatic experiences prior to the flooding compared
to the overall sample in the affected community.
However, we observed notable differences in study
variables between the two communities: members
from the affected community reported having fewer
community resources, more psychosocial resource
loss, and higher symptoms of PTS and depression.
No differences were found between majority and
minority nationals in the affected community. The
rates of probable PTSD in the affected community

Table 2. Summary of intercorrelations for scores on the study variables and intercorrelations between control and study

variables (N = 447).

1 2 3 4 5 6 7
Study variables
1. CD-RISC 10 -
2. MSPSS 36%** -
3. CRS 24*x* 22%*% -
4. COR-E —.26*** — 1 7%** —.33%** -
5. PCL-5 —.33%%x —.27%** —.16%* SExx -
6. CESD-R —.34%¥%x —.28%** — 2% —A6*** 69%** -
7. SWLS ATHEX ATE*R* 28**¥* N Rl —.36%** —46%** -
Control variables
War veteran -.02 —.13%* -.02 —-.01 -.04 -.07 —-.02
Unemployed after the flood -.03 -.04 -.00 -.03 -.04 -.03 .07
Higher education .03 .00 .03 .01 -.12* -.06 .02
Traumatic events before the flood .01 -.04 -.04 14%* 23%* 21 —.12*
Felt life threat -.08 —.04 .07 12%* 28** 9xxx* —.04

CD-RISC 10 = Connor-Davidson Resilience Scale 10; MSPSS = Multidimensional Scale of Perceived Social Support; CRS = Community Resources Scale;
COR-E = The Conservation of Resources Evaluation Scale; PCL-5 = PTSD Checklist for DSM-5; CESD-R = The Center for Epidemiological Studies

Depression Scale Revised; SWLS = Satisfaction with Life Scale.
*p < .05, **p < .01, **p < .001
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were 32.4% (95% CI: 24.8% - 40.7%) for the majority
nationals and 33.3% (95% CI: 23.1% - 43.6%) for the
minority nationals, compared to 21.9% (95% CI:
16.5% — 27.7%) in the comparison community. For
probable depression, the rates were 35.9% (95% CI:
28.3% —44.4%) for the majority nationals and 34.6%
(95% CI: 24.4% - 44.9%) for the minority nationals,
compared to 23.7% (95% CI: 18.3% — 29.5%) in the
comparison community. As there were no significant
differences in the study variables between the major-
ity and minority nationals in the affected community,
subsequent analysis were conducted on all members
of the affected community together.

Correlations between the variables are presented in
Table 2. The relationships between the study variables
were all significant, small to medium in size, and in
the expected direction. There were some significant
relationships between sample characteristics that
were found to be different in the affected and the
comparison community and the study variables. War
veteran status was significantly related to less inter-
personal resources; higher education was related to
fewer symptoms of PTS; the number of traumatic
events experienced before the flooding and feeling
life threat during the flooding were related to more
psychosocial resource loss, higher symptoms of PTS
and depression and lower life satisfaction. These cor-
relations were small. Unemployment was not signifi-
cantly related to any of the study variables.

3.2. Structural model: the indirect effect of
resource loss

Results of model testing among all participants are
shown in Figure 1. The model fitted the data well
(x* (188) = 302.8, p < .001; CFI = .98; RMSEA (90%
CI) =.04 (.03 - .05); SRMR = .04) and all parcels loaded

Individual

-0.22%**

on the respective factors significantly (p < .001) and
strongly (.59 - .94). The model showed significant
direct relationship between resources and positive
adaptation. Stronger individual resources were related
to lower symptoms of PTS and depression and higher
life satisfaction. Stronger interpersonal resources were
related to lower symptoms of depression and higher life
satisfaction. Psychosocial resource loss was related to
higher symptoms of both PTS and depression symp-
toms and lower life satisfaction. Furthermore, stronger
individual and community resources were related to
less psychosocial resource loss since the flood. Overall,
the model accounted for 18% of the variance in resource
loss, 42% of the variance in PTS symptoms, 33% of the
variance in depression symptoms, and 51% of the var-
iance in life satisfaction. There were no significant direct
associations between interpersonal resources and psy-
chosocial resource loss (8 = —0.06, p = 0.414) and PTS
symptoms (8 = —0.08, p = 0.187), nor between commu-
nity resources and PTS symptoms (8 = 0.07, p = 0.128),
depression symptoms ( = 0.02, p = 0.656), and life
satisfaction (8 = 0.06, p = 0.172).

We found significant indirect relationships between
resources and positive adaptation through psychosocial
resource loss. Having stronger individual resources was
related to less psychosocial resource loss and thus to
lower PTS (b = -0.12, 95% CI: —0.2, —0.03) and depres-
sion symptoms (b = —0.08, 95% CI: —0.15, —0.03), and
to higher life satisfaction (b = 0.1, 95% CI: 0.04, 0.19).
The same was found for community resources: stronger
resources were also related to less psychosocial resource
loss and through that to lower PTS (b = 0.2, 95% CI:
-0.29, —0.14) and depression symptoms (b = —0.14, 95%
CL: -0.22, —-0.09), as well as to higher life satisfaction
(b = 0.17, 95% CI: 0.1, 0.26). Indirect relationships
between interpersonal resources and positive adapta-
tion were not significant (for PTS symptoms: b = —0.03,

PTS

resources
-0.21**

0.29"**
-0.19**

symptoms

Interpersonal
resources
Community
resources

0.38***

-0.31**

Resource
loss

Figure 1. Relationship between individual, interpersonal and community resources, resource loss and positive adaptation in

a community sample (N = 447).

Only significant regression paths shown (standardized coefficients).*p < .05, **p < .01, **p < .001



95% CI: -0.12, 0.04; for depression symptoms:
b = -0.02, 95% CI: —-0.08, 0.03; for life satisfaction
b =0.03, 95% CI: —-0.03, 0.09).

3.2.1. Alternative model

To further test the adequacy of the proposed model,
we tested an alternative model where we reversed the
role of assumed predictors and outcomes; that is, we
tested whether mental health and life satisfaction
were related to psychosocial resource loss, and
through that to the levels of resources. As the two
models have exactly the same fit to the data, no
statistical decision of the model adequacy could
have been made. However, analysis of the size and
significance of the indirect effects (Table S1 in the
Supplementary Material) has shown that the esti-
mates of indirect effects were mostly not significant,
and for those that were, the effects were smaller than
in the proposed model. Therefore, the alternative
model had little practical significance in explaining
the data.

3.3. Structural model: the moderating effect of
exposure

To analyse the moderating effect of exposure to
a flood, the model was tested in the affected and the
comparison community. First, we established that the
measurement model was the same in the two com-
munities, since the partial intercept invariance model
resulted in a good fit (x2 (404) = 544.5, p < .001;
CFI = .97; RMSEA (90% CI) = .04 (.03 - .05);
SRMR = .05), that was not different from the loading
invariance model (Ayx2 (13) = 20.5, p = .084). Then,
we compared this model, where all regression coeffi-
cients were freely estimated, to a constrained model,
where all regression coefficients were constrained to
be equal in the two communities. As the constrained
model resulted in a worse fit (Ax2 (15) = 29.8,
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p = .013), we proceeded to calculate the differences
in the size of indirect path coefficients and their
bootstrap confidence intervals.

The estimates of indirect path coefficients in the
affected and comparison communities are presented
in Table 3. In the affected community, individual and
interpersonal resources were more strongly related to
positive adaptation through lower psychosocial
resource loss. For individual resources, the difference
was significant for PTS symptoms, while for inter-
personal resources it was significant for all indicators
of positive adaptation. In the comparison commu-
nity, indirect paths from community resources to
positive adaptation were all significant; however,
compared to the affected community, only the path
to life satisfaction was significantly stronger. The
entire model accounted for 19% of the variance in
resource loss, 53% of the variance in PTS symptoms,
38% of the variance in depression symptoms, and
56% of the variance in life satisfaction in the affected
community. In the comparison community, it
explained 13% of the variance in resource loss, 21%
of the variance in PTS symptoms, 18% of the variance
in depression symptoms, and 46% of the variance in
life satisfaction.

3.3.1. Alternative models

To test whether or not the differences in sociodemo-
graphic variables between the affected and comparison
communities impacted the results, we have analysed
three alternative models. First, we have fitted the
model in the affected community only, comparing
the majority and minority nationals. The results of
the model testing (Table S2 in the Supplementary
Material) show that 1) the partial intercept invariance
model fitted well in the two subgroups, showing that
the measured constructs did not differ between the
two groups, and that 2) constraining the structural
regression coefficients had no impact on the model

Table 3. Unstandardized regression coefficients, standard errors and confidence intervals for indirect paths between individual,
interpersonal and community resources and PTS and depression symptoms and life satisfaction through psychosocial resource
loss in the affected and the comparison community (n, = 223, n. = 224).

Affected Comparison Difference:
community community Affected — Comparison
95% Cl 95% Cl 95% Cl
Value SE LL UL Value SE LL UL AValue SE LL UL
Individual resources
— PTS symptoms —0.23%** 0.06 -0.35 -0.12 -0.07* 0.04 -0.18 —-0.01 —-0.15* 0.07 -0.30 -0.02
— Depression symptoms —0.14** 0.04 -0.23 —-0.06 —-0.05* 0.03 -0.15 -0.01 —-0.08 0.05 -0.20 0.01
— Life satisfaction 0.15%* 0.06 0.06 0.30 0.12% 0.06 0.03 0.32 0.04 0.09 —0.13 0.19
Interpersonal resources
— PTS symptoms —-0.14* 0.06 —0.28 —0.03 0.02 0.03 —0.02 0.09 -0.17% 0.07 —-0.32 -0.05
— Depression symptoms —-0.09* 0.04 -0.20 -0.02 0.02 0.02 -0.01 0.07 -0.1* 0.05 -0.22 -0.03
— Life satisfaction 0.09% 0.04 0.03 0.21 —0.04 0.04 -0.14 0.03 0.14* 0.06 0.04 0.28
Community resources
— PTS symptoms 0.03 0.08 -0.13 0.21 —0.09* 0.04 -0.18 —-0.03 0.13 0.09 -0.03 0.33
— Depression symptoms 0.02 0.05 -0.09 0.14 -0.07* 0.03 -0.15 -0.02 0.09 0.06 —-0.01 0.23
— Life satisfaction —0.02 0.06 -0.16 0.08 0.15% 0.07 0.05 0.32 -0.17* 0.09 —0.40 —-0.04

Value = unstandardized regression coefficient; Cl = confidence interval (1000 bootstrap samples); LL = lower limit; UL = upper limit
*p < .05, **p < .01, **p < .001
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fit, meaning that all structural regression coefficients
were the same in the two subgroups of the affected
community. Then, we fitted the model again in the
affected and comparison community, but this time
using only the results from majority nationals. The
measurement model did not differ between the two
groups; however, there were significant differences in
regression paths between the two communities (Table
S3 in the Supplementary Material). Comparing the
estimates of indirect path coefficients from this
model (Table S4 in the Supplementary Material) to
the coefficients from the full sample (Table 3) shows
that the magnitudes of the effects and their differences
were unchanged. Finally, we fitted the model in the
affected and comparison communities controlling for
sociodemographic variables that were found related to
the study variables, namely, war veteran status, educa-
tion, number of traumatic events before the flood and
feeling life threat. The model fitted the data well (x2
(562) = 780.1, p < .001; CFI = .96; RMSEA (90%
CI) = .04 (.04 - .05); SRMR = .06). Again, the esti-
mates of indirect path coefficients (Table S5 in the
Supplementary Material) did not differ from the
model without control variables (Table 3).

3.4. Supplementary analysis: a closer look at
community resources

To further clarify the role of community resources,
we analysed the relationship of the four subscales of
the Community Resources Scale with psychosocial
resource loss and indicators of positive adaptation.
The model fitted the data well (x2 (184) = 282.2,
p < .001; CFI = .98; RMSEA (90% CI) = .05 (.04 -
.06); SRMR = .04) and the results of testing the
indirect paths are presented in Table S6 in the
Supplementary Material. In the affected community,
the social capital and community engagement sub-
scale was more strongly indirectly related to symp-
toms of PTS and depression, and marginally more
strongly related to life satisfaction. In the comparison
community, the economic development subscale was
significantly indirectly related to all indicators of
positive adaptation; in the affected community,
there were no significant relationships. However, the
difference in paths did not reach statistical signifi-
cance. Finally, in the comparison community, the
leadership subscale was more strongly indirectly
related to all indicators of positive adaptation.
Preparedness was not significantly related to the out-
comes in either community.

4. Discussion

The results of this study indicate that, one and a half
years after the disaster, the affected community is still
recovering. The rates of probable PTSD and

depression were significantly higher in the affected
community than in the comparison community.
With over 32% of the community members at risk
of PTSD and almost 36% at risk of depression, our
results indicate worse mental health outcomes than in
similar studies of the consequences of flooding (Chen
& Liu, 2015; Jermacane et al., 2018). As the rates of
probable mental health disorders were high in the
comparison community as well (over 20%), the men-
tal health consequences were likely exacerbated by
prior exposure to traumatic events, as this whole
area of the country has been severely affected during
the Croatian Homeland War (1991-1995). Traumatic
pre-exposure is a well-known factor of greater mental
health risks in repeated expose to adversity (Lowe,
Bonumwezi, Valdespino-Hayden, & Galea, 2019). At
the same time, life satisfaction did not differ between
the communities, highlighting the notion that posi-
tive adaptation is more than mental health and can
co-occur with mental health symptoms (Southwick
et al,, 2014). Individual and interpersonal resources
did not differ between the two communities, indicat-
ing relative stability or recovery at the level of the
community. However, the affected community
experienced more psychosocial resource loss and esti-
mated less availability of community resources than
the comparison community. These findings are in
line with the previous research showing that disasters
increase psychosocial resource losses and that the
level of exposure is related to the depletion of com-
munity resources (Benight, 2004; Braun-Lewensohn
& Mosseri Rubin, 2014).

Furthermore, our findings reaffirm the important
role resources play in positive adaptation in the after-
math of disasters. We found that resources from
different levels of ecological systems are both directly
and indirectly related to mental health and life satis-
faction, thus supporting the multisystemic perspec-
tive in the study of resilience (Ungar & Theron,
2020). Individual resources, defined as the ability to
tolerate and bounce back from problems, as well as
interpersonal resources, defined as the support from
family, friends, and the significant other, both had
direct salutogenic effect on mental health and life
satisfaction, as previously found in other studies
(Ahmad et al., 2010; Bonanno et al., 2010; Kaniasty
& Norris, 2009; Ying et al., 2014). Resources from
different levels of ecological systems also had an
indirect effect on mental health and life satisfaction,
through lower psychosocial resource loss. There is
numerous evidence that resource loss has
a detrimental effect on positive adaptation after dis-
asters (Benight et al., 1999; Hobfoll, Canetti-Nisim, &
Johnson, 2006; Zwiebach et al., 2010), but less is
known on how to mitigate psychosocial resource
loss This study supports the often discussed notion
that any single resource at different systemic levels



can promote a ‘cascade of changes’ (Ungar & Theron,
2020, p. 3) or that people tend to build and maintain
caravans, the associations of linked
resources, that protect against resource loss
(Hobfoll, 2014, p. 22). Furthermore, this study
shows that community level resources can contribute
to reducing individual level resource loss and thus
supplement resources on lower levels of ecological
systems. This finding is in line with Wind and
Komproe (2012) conclusion that disaster-affected
individuals in communities with high social capital
rely less on individual resources to protect their men-
tal health. It should also be regarded as an important
strategy for interventions, as community level inter-
ventions can reach a larger number of people at the
same time.

Moreover, we found that depending on the expo-
sure level, different resources are harnessed in order
to protect against psychosocial resource loss and
adapt in the post-disaster environment. This, in addi-
tion to the fact that our models were significantly
better in explaining the variance of the outcomes in
the affected community, provides new evidence that
the processes that occur in the context of high risk
are qualitatively different to those that occur in the
absence of high risk (Luthar, Cicchetti, & Becker,
2000). In the affected community individual
resources more strongly related to PTS symptoms
through psychosocial resource loss. This finding is
in line with previous studies that have shown that
individual resources have a more important role in
reducing symptoms of PTS at higher levels of risk
(Besser, Zeigler-Hill, Weinberg, Pincus, & Neria,
2014; Green, Calhoun, Dennis, & Beckham, 2010).
No such effect was found for depression symptoms
and life satisfaction, contrary to some previous stu-
dies (e.g. Kaniasty, 2006). It is possible that, due to
the inclusion of interpersonal and community
resources, the relative importance of intrapersonal
coping strategies in this study was diminished.
Furthermore, interpersonal resources were found to
be more strongly indirectly related to all indicators of
positive adaptation in the affected community, thus
supporting the important role of social support in
buffering the effects of high risk (Arnberg,
Hultman, Michel, & Lundin, 2012; McGuire et al,
2018). In fact, in the comparison community, inter-
personal resources were not significantly related to
positive adaptation. This could be attributed to the
type of resource loss that was experienced: in the
comparison community resource loss was likely
related to more individually experienced stressors;
therefore, the coping efforts might have not relied
as much on interpersonal support. It could also
reflect a qualitatively different adaptation process in
differentially exposed communities, as social support
can be seen as a potential catalyst of the resilience

‘resource
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process in the context of high risk (Abramson et al.,
2015).

Finally, and contrary to our expectations, commu-
nity resources as a whole were more strongly indirectly
related to positive adaptation in the comparison com-
munity. However, an additional analysis showed that
the pattern of relationships was not the same for all
aspects of community resources. Community social
capital and engagement was more important in the
affected community, whereas trust in leadership and
economic development was more important in the
comparison community. Taken together with the
important role of interpersonal resources, this study
points out that the recovery of communities affected
by a disaster is deeply embedded in the social environ-
ment and that improving and strengthening this
dimension in the post-disaster period is essential for
individual and community mental health and wellness
(Ungar & Theron, 2020). Nevertheless, more research
is needed to determine the appropriate timing of these
supports. A longitudinal study after hurricane Katrina
showed that the level of children’s PTS was associated
with increased social support from parents and peers
only about a year and a half after the disaster (Lai,
Osborne, Piscitello, Self-Brown, & Kelley, 2018). It is
therefore possible that the ‘naturally occurring’ social
support systems come into play only in the mid- to
long-term period after disaster if not facilitated by
interventions. Further research that examines longitu-
dinal patterns of relationships between interpersonal
and community resources and psychological outcomes
should clarify this point.

That leadership and community economic devel-
opment were more important resources in a non-
flooded community is contradictory to the theoretical
predictions (Norris et al,, 2008). But some studies
indicated that higher community economic develop-
ment was related to better outcomes only among
participants who were not exposed to disasters
(Lowe, Sampson, Gruebner, & Galea, 2015). In the
present study it is likely that disaster mitigation
efforts and subsequent governmental relief targeting
the affected community has superseded the leader-
ship role of municipal authorities and diminished the
effects of economic loss. Although often regarded as
an important resource (Braun-Lewensohn & Sagy,
2014; Krishna, Ronan, & Alisic, 2018), disaster pre-
paredness was not related to positive adaptation in
either community. It is possible that the suddenness
of the event as well as previous war-related experi-
ence with displacement shaped a relatively disen-
gaged relationship. This would be in line with some
studies that indicate that cumulative exposure to dis-
asters can reduce disaster preparedness (Liddell,
Saltzman, Ferreira, & Lesen, 2020). Further research
is needed to clarify these findings, particularly con-
ducted in communities differentially exposed to risks.
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5. Study limitations

This study has several limitations. First, as all mea-
surements have been conducted in a single time
point, the true causal relationships could not be
determined. Rather, the order of the variables entered
into the model was based on logical sequence and
predictions based on Hobfoll's COR theory (1989).
Because of the cross-sectional nature of the data, it is
also not possible to determine whether or not there
are other factors that can affect the findings. Even
though we attempted to overcome these limitations
by testing alternative models with different order of
the variables or with control variables, we acknowl-
edge that factors such as pre-disaster and current
mental health, time of the measurement, as well as
observed and unobserved differences between the two
communities might have impacted the results.
However, previous studies have found that resource-
to-outcome relationship holds true even after
accounting for pre-disaster mental health (e.g.
Zwiebach et al., 2010). It has also been found that
psychosocial resource loss is a stronger predictor of
distress over longer time periods than vice versa
(Heath, Hall, Russ, Canetti, & Hobfoll, 2012), thus
supporting our proposed order of variables in the
models.

Second, community resources in this study were
measured at an individual level and can be more
accurately described as individual-level perceptions
of community resources or the availability of those
resources to the individual. The limitation of this
approach is the possibility that individuals cannot
accurately estimate community resources, and there-
fore the results reflect a portion of the variance
attributed to participant’s individual characteristics.
Nevertheless, our findings are in line with previously
conducted multi-level studies that have assessed com-
munity resources at an aggregate level (e.g. Ursano
et al., 2014; Wind & Komproe, 2012). Therefore, it is
likely that individual perceptions are embedded in the
actual resources available in the community.

Although the fit of the analytical model to the data
was good and the percentage of explained variance in
indicators of positive adaptation was high, the study
was less successful in explaining the variance of psy-
chological resource loss. This is an important con-
sideration for future studies, given the importance of
resource loss for post-disaster recovery. It is evident
that there are a multitude of resources that play a part
in fostering resilience; future studies should aim to
identify those resources with the strongest potential
to protect from psychosocial resource loss and there-
fore lead to Dbetter post-disaster outcomes.
Furthermore, even though the sample size was ade-
quate for addressing the research questions and
included approximately 6% of all community

members from each community, in absolute terms
it was modest in size.

Finally, we have not said anything about the gen-
eralizability of this study yet. Even though it is not
a limitation in the same sense as those previously
mentioned, it is possible that some characteristics of
the studied communities have shaped the results of
this study, particularly as it concerns the relative (un)
importance of economic development and trust in
leadership in the affected community. This study
was conducted in two rural communities that have
both been economically disadvantaged and where
unemployment was rampant. Additionally, a high
percentage of participants have previously experi-
enced a number of potentially traumatic events
related to war experiences. The closing of workplaces
and further increased unemployment after the disas-
ter, combined with high material losses and
a government-led reconstruction programme, might
have reduced previous socioeconomic differences in
the affected community (that have already been
small) and diminished the leadership role of the
municipal authorities. Furthermore, this study was
conducted in the mid-term period after the flooding,
when a higher emphasis on social ties and resources
may dominate, which may be different at other recov-
ery phases.

6. Conclusions and implications

Despite its limitations, this study adds to the knowl-
edge of the resilience process after exposure to dis-
asters. We explored how communities adapt to
a disaster by harnessing resources and mitigating
resource loss. We included resources from different
levels of the ecological systems and moved forward
from operationalizing positive adaptation only as the
absence of psychopathology. The samples were of
sufficient size and randomly sampled, therefore
strengthening the generalizability of the findings in
the similar contexts. We were also able to compare
findings between two communities similar in terms
of population composition and life experiences but
differentially exposed to flooding. The findings indi-
cate that strong individual, interpersonal, and com-
munity protect against psychosocial
resource loss and through that reduce symptoms of
PTS and depression and improve life satisfaction.
Individual resources, and especially interpersonal
resources and community social capital and engage-
ment, were found to be particularly important in the
flooded community. These findings support the
notion that processes occurring in the presence of
high risk are different from those occurring in the
presence of low risk (Luthar et al., 2000), hence con-
tributing to the development of resilience models in
disaster research and planning interventions at

resources



different stages of disaster response. Future studies
might benefit from examining these relationships in
different social contexts and, particularly, longitudin-
ally, at different times post-disaster.

Our findings have implications for disaster prepa-
redness efforts and post-disaster interventions.
Building resources in communities is likely to posi-
tively influence community members’ health and
well-being even in the absence of high community-
level exposure to risk. Individual resources, commu-
nity economic development, and trust in community
leadership play an important role in improving com-
munity mental health and life satisfaction. However,
after exposure to disasters, and following the stepwise
model of psychosocial support (Inter-Agency
Standing Committee, 2007), interventions should
aim to strengthen family and community ties. As
disasters have a lasting impact on community life,
these interventions should continue in the long-
term period (Reifels et al., 2014). Finding ways to
promote social support and community connected-
ness could be the key to fostering disaster resilience.
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