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Abstract

Disasters have a lortigrm negative impact amne mental health and webeing of

individuals, communities and societies. However, a significant number of survivors feel only
minimal effects or recover quickly. This dissertation aimed to examine how individuals and
communities affected by a disaster exhibsilience, that is, maintain and recover mental

health and welbeing and positively adapt in the situation of high risk. We examined the role
of theindividual, interpersonal, and community resources in mitigating psychosocial resource
loss and protdig against symptoms of posttraumatic (PTS) stress and deprassion

decrease in lifsatisfactionn differentially exposed communities. We further examined the

relationsip of the directly measurethngitudinal change in resources to positive adagati

The two studiesvere conducteth the aftermath ofhe2014 floods. One and a half

years after the disaster (T1) we interviewed @&xidents of the most affected municipality in
&URDWLD B3:DIIHFWHG FRPPXQLW\" D Q GloodedJddihw@ity QWYV RI D

SFRPSDULVRQ FRPPXQLW\’ 7ZR DQG D webketerviekedV DIWHU !
155 residents of the affected community. Intervievese conducted with the Connror
Davidson Resilience Scale-if@m version, the Multidimensional Seabf Perceived Social
Support, the Community Resources Scé#ilee Social Capital and Community Engagement
subscale, the PTSD Checklist for DSVithe Center for Epidemiological Studies Depression

ScaleRevised and the Satisfaction with Life Scale.

At T1, the prevéence of probable PTSD and depression in the affected community
was 32.7% and 35.4%, respectively, and in the comparison community 21.9% and 23.7%. At
T2, theprevalencen the affected community decreased to 17.9% for PTSD and 18.4% for
depressin. Community members with stronger individual, interpersonal and community
resources were more likely to experience less psychosocial resource loss, and through that,
fewer symptoms of PTS and depression and greater life satisfalctiese relationshipsere
strongeiin the affected community, particularly for interpersonal resources and community
social capital and engagement. Furthermore, intraindividual change in resources between T1
and T2 was related to a change in the level of positive adaptatioa &ifected community.

Our results indicate that disaster resilience is primarily embedded in the social environment
of the community. Psychosocial interventions in the aftermath of disasters should primarily

aim to strengthen family and community ties.

Key words: resilience, natural disasters, Conservation of Resources theory, community

resilience, resource loss, resource gain.



6DAHWDN
Uvod

SULURGQH NDWDVWURIH L X VXYUHPHQRP VYLMHWX LPDMX
dan u godini dogodie jedna katastrote je JRGLAQMH NDWDVWURIDPD SRJRVyH:
PLOLMXQD OMXGL 3RMHGLQFL L |DMHGQLFH SRJRYHQL NDW
SRWHQFLMDOQR WUDXPDWVNLK GRJDYDMD WH QDJOH L GXJ
ALYRWIDWRBRGQD LVWUDALYDQMD VX SRND]DOD NDNR NDWDYV
NRML PRJX XNOMXpLYDWL VSHFLILPQH SUREOHPH PHQWDOQ
SVLKRVRPDWVNLK WHJRED NURQLPQH SRWHardmRijski aLYOMH ¢
VWUHYVY JXELWDN SVLKRORANLK UHVXUVD NDR L SRWH&aNRI
SUHWMHUDQH ]DYLVQRVWL LQNRQWLQHQFLMH LOL GHOLQN
WUDMDWL L GHVHWOMHULPD QDNRR RYWHMNVWRNMPLRLREFBOC
SUROD]QH SRVOMHGLFH NDWDVW U Rddbré3t&nj€ 6 Q\R DD QRDIECARD M
]QDWL NRML pLPEHQLFL SRMHGLQFLPD L |1DMHGQLFDPD ROD

odvijaju procesi oporavka nakon katastrofa.

SVLKRORAND RWSRUQRVW RELPpQR VH GHILQLUD NDR GL
YLVRNRJ UL]JLND 3UHPD 7HRULML RpXYDQMD UHVXUVD SVL
resursa, njihovog stvarnog gubitka ili nedostatka dobitka resursa po ulaganjsa. Stoga,
pozitivha prilagodba u uvjetima visokog rizika owsi RHG L Q D RuofstYim&resursa,
njihovoj robusnosti€ng. robustne3snadomjestivostigng. redundanqyi brzini aktivacije
(eng. rapidity 5HVXUVL VX UREXVQHGDRHPRAX ADGUWH DWEUGH QD
DNR VX UDJ]QROLNL WH DNR VH QHGRVWDWDN MHGQRJ UHVX
LP VH PRAH EU]JR SULVWXSLWL L LVNRULVWLWL WLMHNRP L]
QMLKRYRJ ]QDp D Maptariju t8 RjihowWidsdb@afedarGe od presudnitadatakai
LV WU D a btgddnQstiL L P D

3UHWKRGQD LVWUDALYDQMD XJODYQRP VX VH EDYLOD |
YMHURMDWQRVW GREURJ IXQNFLRQLUD Q Mdedd&NRG,NDWDVV
VWDULMH RGUDVOH RVREH &HQH SULSDGQLFL UDVQLK L H
WUDXPDWVNLP GRJDYDMLPD L VQDAQLMH L]JOR&HQH NDWDV\
SRVOMHGLFD 1DGDOMH QLE QWD E LFOVREWLIQKD SVILKRROWRE N ISR R
SRYH]DQH V UD]JLQRP SULODJRGQH QDNRQ NDWDVWURIH XN
SV L K R@2iRephij kontrole, sameH ILNDVQRVW UXPLQLUDQMH VDPRSRA



fleksibilnost, pozitiviu emocionalnosi ekstraverzij , VW U Drddurs@aQM.ELP UD]LQDPD
HNRORAGNLK VXVWDYD SXQR VX UMHYyD 2G NRQWHNVWXDOQI
ulogompercepck VRFLMDOQH SRGU&ANH NRMD VH SRND]DOD NDR V(

'RVDGD&aQMD datpoddtDnaakovi Re@asdrbfa imaju nekoliko nedostataka. lako

VH EURMQL LVWUDALYDpL VODaxXx GD MH ]|D RWSRUQRVW QD
resursa zajednice i dalje surijetkelL]LpPND HNRQRPVND IP R&RH ISWDiG A D LRNHRW
RWHABDMAODJRGEX pODQRYD |]DMHGQLFH QDNRQ NDWDVWURIF
VQDAQX SRYH]DQRVW JXELWND UHVXUVD L ORALMLK LVKRGI
koji su povezani sa smanjivanjem ovog gubithkaD N R yWRIU L Q D nja\pugljg¢dical Y D

katastrofaSURYRGL VH VDPR X MH,GQ/MW R XHPHHVANRN IWRPNRY HQ
NDWDVWURIRP EH] XVSRUHGEH VD VOLPQRP QHSRJRYHQRP
SURYHGHQD VDPR QD SRIJRYHQRM |DMHGQLFD®RL XDSUXaLWI
SR]LWLYQX SULODJRGEX WDNYLP QDFUWRP QH PRAH VH XW
RG QHIJDWLYQLK XWMHFDMD NDWDVWURIH 3RVHEQR MH YD:
RSRUDYND UHVXUVD SRIJRYVHQH ]DM HaxQ sehife @odideD ]LQ X NRMI
NDWDVWURID 2YR VH PRaH XWYUGLWL WHN XVSRUHGERP S
]IDMHGQLFH 7DNRYyHU EXGXuL GD VH RWSRUQRVW GHILQLU!
SULMHWQMD WHRULMVNLWKH WID 8RR IS MYDQYHMFIRE RVRUIMH R\
IXQNFLRQLUDQMX X VOXpDMX NDWDVWURIH QHJR X XRELpPD

Cilj i metoda

&LOM RYH GLVHUWDFLMH ELR MH LVSLWDWL XORJX QHNLK [
katastrofu. Konkretno, ispitali smo uloguimidualnih i interpersonalnih resursaresursa
]DMHGQLFH X VPDQMLYDQMX JXELWND S\ioktRragpodiNLK UHV XU
traumatskog stresa (PTS) i depresie PDQMHQMX |DGRYROMVWYD ALYRWRF
LIORAHQH UD]OLPLWRP VWXSQMX UL]JLND 1DGDOMH LVSLWI
SURPMHQH X NROLpPpLQL RYLK UHVXUVD L SR]JLWLYQH SULOD
poplava u VukovarsksriM H P V N R Mu 2044 Dadih Nednu i pol godinu nakon poplave

(T1) intervjuirali smo 224 stanovnik@ DMYL&H RBIRPHOHSRIRYHQD |DMHGQL
VWDQRYQLND VOLPpQH DOL QHSRSODYOMHQH RSULQH 3XVS
S R J Roj hjednici bio je 71% a u usporednoj zajednici 57.8%. Dvije i pol godine nakon
NDWDVWURIH 7 SRQRYQR VPR LQWHUYMXLUDOL VWDQR
RVLSDQMD L]QRVLR MH 6XGLRQLFL VX X X]RUDN RGDELU



NXUDQVWYD 6XGLRQLFL VX PRJOL VXGMHORYDWL X LVWUD:
JRGLQD DNR VX AaLYMHOL X PMH YV W¥akosDHiliHi PjestlRGIa®Q D SULM|
SRSODYH =D SULNXSOMDQMH SRGDWhadorRskbllad VXUVLPD NRLU
individualne otpornosti, Skala karakteristika zajednica, Multidimenzionalna skala percipirane
VRFLMD O Qéimsd¥iGramaMdda gubitka resues Zaprikupljanje podataka o
SR]LWLYQRM SULODJRGEL NRULAWH-®HreVidirana¢k&l® |D SURFMH
GHSUHVLMH &HQWUD ]D HStRFMPH. RO RODH] VERXGROMMYV K’ YD aL
,VWUDALYDQMH MH RGREULOR (WLpNR SRYMHUHQVWYR 2GV

Rezultati i rasprava

Godinu i pol nakon poplave, prevalencija posttraumatskbgsty QRJ SRUHPHUDMD 376
SRIRYHQRM |DMHGQLFL L]QRVLOD MH ]D SULSDGQLNH Y
pripadnike manjinske zajednic&W H MH ELOD VW ¥ AGH3OMUSpoedndQ Dp DM QR
zajednici (21.9%)Prevalencijadepresije iznosila je 35.9%D SULSDG QBMNGY% xaHU L QH
SULSDGQLNH PDQMLQH X SRIRYHQRM ]JDMHGQLFhegd WR MH S
X XVSRUHGQRM |[DMHGQLFL 1LMH ELOR UD]JOLNH X SU|
LQWHUSHUVRQ D O QuijekzajetHiseXrd YaRind §@oHigaxihosocijalnitresursate

UbD]JLQD UHVXUVD |IDMHGQLFH ELOD MH VWDWLVWLpPpNL J]QDpCL
cijelog uzorka, individualni i interpersonalni resursi bili su izravno povezani sa simptomima

PTS i depresije tetupnjem] DGRYROMVWYD 4AaLYRWRP ,QGLYL@XDOQL Ul
LQWHUSHUVRQDOQL UH VU S neizBand RgvezQriRvingmdatthiH G Q L F L
]JGUDYOMHP L ]DGRY prexddraanjenfa BulditkaygRikdsoEijalnih resursa

Nadale, SRVWRMDOH VX VWDWLVWLpPNL ]QDpDMQH UD]JOLNH X V
L XVSRUHGQH |[DMHGQLFH 8 XVSRUHGQRM J]DMHGQLFL LQG
sa simptomima PTS, interpersonalni resursi sa simptomima PTS i degeszgdovoljstvom
ALYRWWRPFIMDOQL NDSLWDO L XNOMXpHQRVW ]DMHGQLFH VI
UD]JYLMHQRVW L YRGVWYR ELOL VX VQDAaQLMH SRYH]DQL V I
Dvije i pol godine nakon katastrofe prevalendj€SRa (17.9 %.) i depresije (18.4%) u
SRIRYHQRM |DMHGQLFL ]1QDpDMQR VX VH VPDQMLOH 1R QL
individualnih i interpersonalnih resurss’ H UHVXUVD |[DMHGQLFH 8] VWDWLV\
resursa, intrapersonalna promjenau ind@ XDOQLP UHVXUVLPD ELOD MH ]JQDPp
SURPMHQRP X ]DCGomY HIOME®LY]X &MWIRWL V \&a mpténid@BhbDMQRV W
SURPMHQD X LQWHUSHUVRQDOQLP UHVXUVLPD ELOD MH VW



svim ishodima, dok je prom@D X UHVXUVLPD |[DMHGQLFH ELOD ]QDpDM(
]JIDGRYROMVWYX AaLYRWRP QR VDPR X PRGHOX NRML QLMH X

Rezultati ovedisertacie XND]XMX GD NDWDVWURIH QHIJDWLYQR XW
zdravlje pojedinaca i zajednicaego i na razintesursaY DAQLK ]D RSRUDYDN 1R W
SRND]XMH NDNR VH Jstrka® B Bl HS § DIGRRPRIHWMWLWL UHVXUVLPD
razini, te pogotovamainterpersonalnoUD]LQL WH UD]JLQL ][DMHGQLFH 7DNRY
SRND]XMH NDNR SRUDVW X UD]LQL sociaini RN D X HDQNRE L WRARIQ
LPDW SRJLWLYDQ XpLQDN QD PHQWDOQR JGUDY€®@MH L ]DGRY
VQDAaQL X SRIRFHQRWRIDMEBGZQKRORANH LQWHUYHQFLMH QDI
SUYHQVWYHQR XVPMHULWL QD MDpDQMH YH]D XQXWDU REL

.OMXpQHRMBIRIPQRVW SULURGQH NDWD Vperddzt thjedhideR ULM D R
gubitak resursgporastresursa
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A7KH ZDU ZDV LQ WKH V WKLV ZDV ZRUVH WKDQ WKH ZD
shelter in our street. When the grenades were flying above us, we would turn off the
electricity and all of that and took shelter. But this? Where could | have run, where? | stood
DW P\ ZLQGRZ DQG FDOOHG IRU KHOS WKHUH ZDV (

(Woman from Gunja, Croatia)

Introduction

A period of heavy rainfall at the beginning and siiéhy 2014 combined with the melting of

the ice in the Alps led to the extreme rise in the water level of the Sava river in the east of
Croatia, Bosnia and Herzegna and Serbia. The amount of rainfall in some anealsiply
exceeded the monthly average in only a couple of,dagslting in the Sava river levels

reaching their historic maximum (DUZS, 2015). In Croatia, the defence and rescue
mechanisms were actéited on 15 May and numerous professional responders, including

army and police forces, firefighters, civil protection units, and others were conducting the
necessary operations (DUZS, 2015). Along the critical 210 km of the embankment, the local
populationwas also involved in the response efforts. Community members, most of whom
are farmers, selbrganised and were reinforcing the embankment using farming vehicles and
other available equipment. At some points of the embankment, the sandbags were piled up t
one and a half meter above the water level as the river continued to spill over. Community
members we interviewed, particularly from the fitmoded community, remembered the

feeling of shared purpose and unity in those threatening times. Despiteathissesfforts, on

17 May at 14:55 and 15:12, the embarkment breached on two places east of a major town of
aXsbQMD DQG VRRQ SDUWLDOO\ RU FRPSOHWHM\ IORRGHG
municipality of Gunja, by the next morning, the water lswelached up to 4 meters (DUZS,
2015).

A full evacuation of the endangered population started after the breach and lasted
until 20 May (DUZS, 2015). Emergency responders reported a significant number of people
who initially refused evacuation, choosingtead to remain at the top floors of their houses.
Community members recalled that the extent of the flooding greatly surpassed their
expectations. Although close to a large river, the area did not face any significant flooding in
about 80 yearso the dagers of the flooding were underestimated. Once they were able to

see the water wave and were able to gauge the seriousness of the situation, the water levels



were rising so rapidly that they had no time to try and save some of their valuable
possessiong.hose that managed to evacuate often left with only the most necessary
provisions. Those that stayed behind described a night spent in darkness, as the electricity
was out, hearing the sound of gushing water and of drowning livestock. At the time of
conduding this research, some community members were still reporting that the sound of
rain brings back the anxiety and the fear of flooding. In total, over 13,000 people from
flooded and endangered areas were evacuated (DUZS, 2015). Initially, most of tleem wer
placed in temporary mass accommodation. A significant number of them will have spent the
next couple of mongwith family or relatives in the vicinity of their flooded homes. Some

will have still lived in temporary container shelters built in the mynailiiy of Gunja 2 years
after that.

About a week after the flood the water levels started subsiding and sanitation efforts
began. The first return to the flooded homes was a source of grief and stress for most of the
community members. In a matter of hqurst people in Gunja suffered almost a complete
loss of all their household items and cherished memories. The rebuilding efforts proved to be
an additional source of stress for the community members. The goveseaheabuilding
programme offered two gaibilities: either receiving monetary assistance towards the
reconstruction of homes or entrusting the reconstruction or rebuilding of homes to the
government where all of the costs would be covered. A large number of community members
initially opted forthe monetary assistance as they mistrusted the government programme

90DaLu +RZHYHU WKH\ VRRQ UHDOLVHG WKDW WKH C
the extent of the damage and have thus experienced further financial loss. Further community
strife was caused by the perceived injustice of the criteria for the rebuilding programme.
Namely, homes were rebuilt according to the relative need, that is, the size of the home
depended on the number of people who will resideand not on the previgusizeof the
space Some community members felt that loss was not equally experienced by all and that
those who invested less in their homes prior to the flended up better off than those who
did. In 2020, almost 6 years after the flood, some cosdseegarding the rebuilding
programme were still pending and some estimate that about a third of the community moved
out, likely because of the loss of employment opportunities exacerbated by the flood

SDWNRYLU



What is a disaster?

Mental health @searchers see disasters first and foremost as potentially traumatic events.
$FFRUGLQJ WR WKH $PHULFDQ 3VDR#iofinaod saatbticdd RFLDWLRQ §
manual of mental disorderk DSM5) WUDXPDWLF HYHQWY H[SRVH LQGLYLC
threatHQHG GHDWK VHULRXV LQMXU\ RU VH[XDO YLROHQFH"
witnessing the event, learning that it occurred to a family member of a close friend or by

being repeatedly exposed to aversive details of the event through pradéssidhn Disaster

survivors are often exposed to these evettitey get caught by a water wave or trapped in

the face of incoming water, get burnt by the fire, lose their loved ones or witness bodily
disfigurement. Not all disasters cause such effectghiey all have the potential to do so.

Their destructive nature can be evidenced also in some illustrative definitions that are

presented in Table 1.

What distinguishes disasters from other potentially traumatic events is their scale,
their suddennestje wide range of their consequences and their impact on the coping
capacities of individuals and communities alike. First, disasters are collectively experienced.
Unlike some other potentially traumatic events, such as traffic accidents, they affget a lar
number of people at the same time. Entire communities or even societies share damages and
disruptions to their lives. Furthermore, they have a wide impact on both physical and social
environment. They often destruct homes and important communal infriast, change the
natural and economic environment and cause wide initial or prolonged unemployment and
disruption of routine. At the same time, they disrupt community ties through displacement
and community strife during the recovery process. For ant ¢vdre classified as a disaster,
the extent of the damage needs to be such that the community cannot recover ontits own
availablecommunity resources are seriously overwhelmed and outside help is needed. This is
often also true for the affected indivals who can find themselves without anyone to turn to,
given that their family and loved ones are also overwhelmed. Finally, unlike some other
highly stressful conditions, such as living in chronic poverty, or potentially traumatic events,
such aexposurdo wars, disasters are usually acute. The warning period is usually no longer
than a few days and the period of threat ends relatively quickly, followed by a long recovery.
This dynamic of the unfolding of theassivestressor is likely to impact how indduals,

communities and societies cope with the effects.



Tablel

A selection of definitions of disaster

)RFXVHG Source (year) Definition

Event McFarlane & Potentially traumatic event thatgsllectively
Norris (2006, p. experienced, has an acute onset, and is time delir
4) disasters may be attributed to natural, technologice
or human causes.
Physical and Australian A serious disruption of thiinctioning of a
social impact Institute for community or a society at any scale due to hazard:
Disaster events interacting with conditions of exposure,

Resilience (2021) vulnerability and capacity, leading to one or more ¢
the following: human, material, economic and
environmental losses and impacts.

Fritz (1961, p. Basic disruption of the social context within which
651) individuals and groups function.

Imbalance CRED (2021) Situation or event, which overwhelms local capacit

between necessitating a request to nationainternational

needs and level of external assistance.

Capacities UNISDR (2009, A serious disruption of the functioning of society,
p. 9) causing widespread human, material or environme

losses which exceed the ability of affected society
cope using only its owresources.

The flooding in Croatia and neighbouring countries in May 2014 exhibited many of
these characteristics. Community members reported fear and feeling life threat, particularly
those who were stranded in the area when the water wave startedcpg. Two
community members in the villages close to the embankment breach lost their lives and some
were injured or reported illnesses in the aftermath. The flooding was sudden and unexpected,
highly destructive for individual and communal propertied affected almost all community
members in the worgtit municipalities. The extent of destruction was such that the
*RYHUQPHQW RI &URDWLD SURFODLPHG WKH 3VWDWH RI FD\
history (DUZS, 2015). The period of recovery &ktonger than the community members
expected and was also followed by a degree of strife and unsatisfaction. These characteristics
of the event had the potential to seriously affect the mental health anbeivejl of

community members.



The consequencesfalisasters

In 2002, Norris and colleagues published a highly influential review of 20 years of research
on disaster consequend@orris et al., 2002)The review drew on results for 160 distinct
samples of 60,000 survivors of 102 events in 29 countries. Six distinct categories of outcomes
were found: (1) specific psychological problems, such asrpast@tic stress disorder

(PTSD) and depression; (2) nonspecific distress, such as the elevation of psychological and
psychosomatic symptoms; (3) (physical) health problems and concerns; (4) chronic problems
in living, such as stressful life events, inteigmnal relationships hardships and occupational

and financial stress; (5) psychosocial resource loss; and (6) problems specific to youth, such
as dependence, tantrums, incontinence or minor delinquency. All the samples were rated for
the severity of the &cts on a 4oint scale ranging from a minimal impairment, indicative of
transient stress, to very severe impairment, indicating that over 50% of sample participants
showed elevations in symptoms over #p@tient norms. The results indicated that only 11%

of samples showed minimal impairment, while 21% and 18% of samples showed severe or

very severe levels of impairment.

Mental health indicators, such as PTSD, depression and anxiety, are still among the
most commonly studied disaster consequences. Orevéwund that the prevalence of
PTSD one to two years after disasters varies between 5% and 60%, with the prevalence
usually ranging between 30% and 40% for direct survii@edea et al.2005) A meta
analysis of PTSD after floods found that approximately 16% of survivors met the criteria for
the diagnosis within the first 6 months after the disaster and 11% met the betgyiadthat
period(Chen & Liu, 2015) A recent review of 83 studies found that the prevalence of PTDS
varied between 0% and approximately 71% and of depression between approximately 2%
and 60%, with estimates for depression being higher than those for PT $iDi@s shat
assessed bothowe et al., 2019)Another metaanalysis, that included only studies with pre
disaster data or with a comparison, radfected group, showed that psychological distress
and other psychiatric disorders weignificantly and moderately increased after disasters
(Beaglehole et al., 2018)ongitudinal studies showeHbat the increased prevalence of
disorders and symptom elevations can last decades after th€Bn@net & Havenaar,
2007; Raker et al., 2019; Thoresen et al., 2019)

At the same time, a significant number of disaster survivors show only minimal
effects of disasters or recoverw&lQG TXLFN WKHUHE\ HIKLELWLQJ SUHVL



body of research studies latent trajectories of outcomes after disasters through multiple
measurement points. Several typical trajectories have been uncovered: (1) chronic
dysfunction, characterised lopntinuously elevated symptoms and distress even years after
disasters; (2) recovery, a pattern in which moderate to severe symptoms and distress
gradually decline to baseline levels over the course of a couple of years; (4) delayed,
characterised by indi low levels of symptoms and distress, followed by their increase; and
(4) resilience, characterised by transient symptoms and distress during and immediately after
the event and an otherwise continuous pattern of positive adjugBwargnno & Diminich,

2013) The resilient trajectory is well documented and usually the most commonly observed
patern of reactions after disasters: it can be witnessed, on average, in approximately 66% of
survivors(GalatzerLevy et al., 2018)An important question for research and practice is,

therefore, what predictspchosocial outcomes after disasters.
What predicts psychosocial outcomes after disasters?

Disaster outcomes are related to a combination of risk and protective factors, found in
different levels of systemic levels: in the biological and psychologicatisysis those

closest to the individual, but also social, built and natural environ(oegfar & Theron,

2020) Furthermorethese factors can exist before the disaster or can be found in the elements
of disaster exposure and paksaster reality. Numerous risk and protective factors have been
previously studied in the context of disasters, and several taxonomies of thenpwsant

ones have been proposed, particularly as they pertain to chiMesten & Narayan, 2012;

Ungar & Theron, 2020)At the same time, these studies have indicated that no single

predictor shows the dominant influence on thep @t VDVWHU DGDSWDWLRQ WKD!'
outcomes are predicted by an array of usigariables, with each exerting relatively small
effects and each independently explaining a relatively small portion of the overall outcome

Y D U L [BQriakho et al., 2015, p. 15Gurthermore, risk and protective factors can change
over time aslemands of the paslisaster environment change and as the accessibility of
personal and environmental resources cha(igesfoll, 1989, 2002)However, several

groups of risk and resiliendactorshave been found to be related to outcomes of disasters,
including some sociodemographic characteristics, previous exposure to traumatic events and
disasterssocial support, personality and other tiéie characteristics, the type and severity

of exposure to disaster, resource loss, and certain community resources.



Sociodemographic characteristics

Age has been repeatedly found to be related to mental hedl{ssgchological outcomes of
disasters. Children have been found to be at greater risk for serious health and psychological
problems compared to adu(fdorris et al., 2002)especially in the presence of other risk
factors such as separation from caregivers and disruptiosual routingdMasten &

Narayan, 2012)At the same time, older adults also face unique additional risks in disasters,
caused by relative lack of mobility, dependence on help, and potential for deprivation and
injury (Bonamo et al., 2010)Therefore, they are often found to be at greater risk of mental
health disorders after disast¢Parker et al., 2016}-urthermore, the female gender is
consistently found to be related to worse mtisaster outcomes, especially internalizing
problems, such as PTSihd depressio(Bonanno et al., 2010; Masten & Narayan, 2012;
Norris et al., 2002)Some studies indicate that this might be due to greater subjective
exposure to disastéGoenjian et al., 2001Race and ethnityi have also been found related

to worse outcome@dams & Boscarino, 2005; Bonanno et al., 200&wever, some
multivariate studies have found that this effect is fully explained by the relatively lower
socioeconomic stasuof minority groupgBonanno et al., 2007)

Pre-disaster exposure to trauma

Findings regarding the effect of pdisaster exposure to trauma and ghisaster adaptation

are mixed. Some studies indicated thath exposure increases the risk of poor mental health
outcomegAdams & Boscarino, 2006)lecreases that rigknight et al., 2000pr is not

related to pet-disaster outcomg®reslau et al., 2008Yhere are indications that the type

and sevaty of previously experienced traumatic events play an important role. Prior
experiences with the same type of a disaster have been found to be related to better mental
health outcome@Breslau et al., 2008While experiencing other negative and stressful events
was related to worse outcom@sooks et al., 2016)Prior exposure to a disaster may
inoculate against further stress as the survivors are more familiar with nature, timing and
recovey which helps with the coping effor(Bonanno et al., 2010However, if previous
traumatic events have exhausted coping mechanisms and depleted available resources
exposure to a disaster will likely leéa worse mental health outcomes. Hence, previous
mental health symptoms and diagnosis are consistently related to worskspeter
adaptation(Dirkzwager et al., 2006; Lowe et al., 2020)



Social support

Perceived social support has consistently been associated with better mentahiigalth

fewer symptoms of depression and anxiety and a higher level of psychologichkbmngll+

in awide variety of stressful conditions (Kawachi & Berkman, 2001). This is usually

attributed to the change in the appraisal of the situatiwhen social support is available, the
situation is perceived as less stressful. This has also been found inlrésehecaftermath

of disasters: higher perceptions of social support have often been associated with better post
disaster adaptation (Bonanno et al., 2007; Kaniasty & Norris, 2008; Watanabe et al., 2004).
However, longitudinal studies yielded mixed reswah whether lower social support leads to

the increased risk for mental health problems or that mental health problems undermine

social support as research findings support both models (Kaniasty & Norris, 2008).

Personality and traitlike characteristics

The majority of research on resilience in adult populations has focused on finding important
personal resources and characteristics of individuals associated with positive adaptation to
stressful conditions. The origins of this line of inquiry can be se#me work of Block and

%ORFN DQG WKH FRQFHSW RI 3HJR UHVLOLHQFH ™ WKDW
UHVRXUFHIXOQHVY DQG 3VWXUGLQHVV™ RI FKDUDFWHU DV Z
then, numerous personality traits andttli&e characteristics have been found to be related to

mental health and psychosocial adaptation in risk, including neuroticism, psychological sense

of control, selfefficacy, tendency to ruminate, trait sethhancement, cognitive flexibility,
hardinesspositive emotionality, and extraversifior reviews see e.g. Bonanno et al., 2010,

2015; Fletcher & Sarkar, 2013)

Individual traits that are most commonly explored in the context of disasters originate
from Connor and Davidson (2003) conceptual@atf resilience. These authors explored
several traHike characteristics related to positive adaptation in the context of adversity: the
QRWLRQ RI SHUVRQDO FRPSHWHQFH KLJK VWDQGDUGV DQ
of negative affegtand strengthening effects of stress; positive acceptance of change and
secure relationships; a sense of control, and spirituality. These characteristics predicted lower
symptoms of PTSD, depression, and gemtthquake anxiety (Ahmad et al., 2010; Ying e
al., 2014), tsunamis (Irmansyah et al., 2010), and industrial accidents (Ghisi et al., 2013).
Also, in studies conducted with war veterans, a distinction was made between veterans
diagnosed with PTSD and those who did not (Green et al., 2010; PietiRaldtBwick,



2011), and predicted risk for PTSD, suicide, alcohol abuse, depression, and ill health. health

over a period of one year (Green et al., 2010; Green et al., 2014).

Disaster exposure

The level of disaster exposure is one of the strongest riskédctr poor psychosocial

functioning after disasters. Disaster exposure is defined as the number of stressful and/or
traumatic experiences a person has experienced during a disaster as well as the perception of
life-threat during a disaster. The more sagperiences a person is exposed to, the greater the
level of deterioration in functioning can be expected. Disaster exposure has predicted poorer
mental health in several studies, for example, following the terrorist attack on New York
(Adams & Boscarino, 20063he tsunami in Indones(aleir et al., 2011and hurricanes in

Mexico (Norris € al., 2006)

It was also shown that the overall severity of the disaster itself presents a risk for poor
psychosocial adaptation. For example, in a study on PTSD following the 2004 Florida
hurricanes, it was found that communrigyel damage was sigiehntly related to worse
outcomes over and above individual injury or dam@gdysano et al., 2014)urthermore, the
type of the disaster is repeatedly proven to be a risk factor for poorer mental health outcomes:
with other characteristics held constant, severe levels of impairment were mgredikel
occur after exposure to mass violence, and humade, industrial disasters were related to

worse outcomegNorris et al., 2002)

Resource loss

5HVRXUFH ORVV LV DW WKH FHQWUH RI +REIROOTV
According to the Conservation of Resources theory, stress is experienced when people are
exposed to a threat of lossreSources, to an actual loss of resources, or a lack of gain of
resources following resource investment. According to the theory, (perception of) loss of
resources is detrimental as they are valued in their own right and as they are used in process
of copgng with heightened environmental demands. Resource loss has been extensively
studied in the disaster context and has been consistently found related to worse outcomes
postdisaster(Benight et al., 1999; Freedy et al., 1992; Hobfoll et al., 2006; Sattler et al.,

2006; Smith & Feedy, 2000; Zwiebach et al., 2010)



Community resources

Community researchers agree that "the whole is more than the sum of its parts" (Norris et al.,
SJ DQG WKDW D FRPPXQLW\ ZLWK QXPHURXV 3UHVL
necessarily recovavell (Pfefferbaum et al., 2005). Communities consist of physical,
economic and social environments that are interconnected and can contribute to or hinder the
adaptation of community members. Community characteristics may be even more important
for psyclosocial adaptation following disasters, as they are experienced collectively. A
seminal review of literature on community resilience after disasters has identified several
important characteristics for pedisaster adaptation: economic development, soejaital,
information and communication, and community competence (Norris et al., 2008). These

capacities will be further described in the text below.

Economic development is one of the fundamental characteristics that foster
community adaptation both iHUPV Rl SRUGLQDU\" VXVWDLQDEOH GHYHC
the consequences of various risks (Godschalk, 2003), as well as in terms of preserving or
recovering psychological webleing of individuals in the community (Pfefferbaum et al.,
2005). The modimportant parameters of economic development are the amount of resources,
their diversity and the degree to which they are evenly distributed (Adger, 2000; Godschalk,
2003). Previous systematic reviews show that the mental health consequences of disasters
significantly worse in developing compared to developed countries (Norris et al., 2002), due
to the greater severity of disasters and lower availability of resources to foster recovery. The
diversity of available resources is considered importantraglitces economic loss in the
event of a disaster. Communities that are dependent on a small number of (natural) resources
are more likely to suffer large losses pdsaster. For example, the wetludied Exxon
Valdez oil spill resulted in the collapsétbe fishing industry that was a major source of
income for local communities as well as a core cultural determinant of life for Native
Alaskan communities (Palinkas et al., 1993). Researchers further noted disruptions in
previously abundant social inteteons between families and community members; increases
in drinking, drug abuse and domestic violence and a decline in perceived health. Finally,
resource equity contributes to reducing the vulnerability of the mostkatnembers of the
community. Riskand disaster exposure are often not evenly distributeat is, less
economically developed parts of the community are more often and more severely exposed to

disasters. For example, parts of New Orleans that were the most affected by Hurricane
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Katrina were disproportionally inhabited by people of colour, people who do not own their

own home and people who live below the poverty line (Logan, 2006).

Social capital represents actual or potential resources related to social networks
(Bourdieu, 1985). In theontext of disaster resilience, social capital encompasses
coordination and collaboration between community organisations; a sense of connection to
the wider community, such as a sense of community and trust; attachment to the place of
residence and invobment of community members in formal and informal organizations
(Norris et al., 2008). As with (perceived) social support at the interpersonal level, research up
to date indicates that social capital is one of the strongest comrhenvedypredictors of gad
psychosocial outcomes after disas{@&snanno et al., 2015)n a rare study of community
social networks, Bryant et gR016)constructed a social network map in a community
DIIHFWHG E\ D PDMRU EXVKILUH GLVDVWHU E\ DQDO\VLQJ F
individual nominations. Among other results, the study indicdtatifewer social
connections within the community were related to the risk of PTSD and depression.
Furthermore, social capital, defined more broadly as community participation and community
links, was found to be related to less PTSD in communities affésgta flood(Wind &
Komproe, 2012) 6LPLODUO\ WKH 3VHQVH RI FRPPXQLW\" WKH IHH
PHPEHUV RomRW@Ib WwasFound to be related to less depression (Peterson et al.,
2008), higher life satisfaction (Prezza et al., 2001), and better subjectivleied|
(Davidson & Cotter, 1991).

Information and communication are vital in emergencies as they impeseae
efforts and increase public safety. Information on dangers needs to be quick and accurate and
provide guidelines on rules of conduct (Norris et al., 2008). Disaster preparedness plans and
community leadership are important in all the phases o$tdiseesponse: during the
development of emergency response plans before a disaster occurs, response to the disaster
and managing the aftermath of a disaster and rec¢@etyen et al., 2013)nterventions
aimed at increasing disaster preparedness and trainiagedsktion behaviours have been
successful in decreasing mental health symptoms in disg&teted communitie@Velton
Mitchell et al., 208). Another important determinant of communication that fosters good
postdisaster outcomes is trust in information sources. A study of thetdwngconsequences
of the Chernobyl nuclear disaster showed that trust in received information about $her disa
mediated the relationship between disaster exposure and general mental health (Havenaar et
al., 2003).
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Finally, community competence includes the ability of different parts of the
community to work together to identify problems and needs and wortherge address
them flexibly and creatively; collective efficiency, that is, the belief that joint action will lead
to successful problem solving, and political partnership, that is, the ability of community
members to actively participate in decisimaking (Norris et al., 2008). Benight (2004)
found that the collective efficacy of a community that faced a series of disasters significantly
reduced the levels of stress a year later, particularly for the community members with higher
perception of losses.hE author attributed this finding to the commuyotganised
committee that was involved in the reconstruction process, thus probably better reflecting the
relative need of community members. Furthermore, a Aayél study on the effects of
hurricanes fand that higher community collective efficacy predicted lower PTSD symptom

severity and prevalence in a sample of public health wofkkEszano et al., 2014)
Aim of this dissertation

This dissertation aimed to examinew communities affected by a disaster exhibit resilience,
that is,maintain andecoverpsychological welbeingand positively adaph the situation of
highrisk. The first part of thelissertatiorintroduces the concept of resilience in its historical
origins and the context of disasters in particular, it discusses the key elements of the process
of resilience, presents traditional and contemporary measurement approaches and proposes
future reseatt directions. The second part examines how communities that are differentially
exposed to a flood adapt and recover and the key role of different levels of resources and
resource loss in that process. The third part ofitbgertatiorfurther explores the

longitudinal change in both resources and psychosocial outcomes after a flood and their
dynamic relationship. Jointly, these studies aim to address several identified research gaps
and contribute to the theoretical understanding of the process of esiéiswell as provide

guidance for postlisaster interventions.
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Part |. Resilienceand Disaster ResearchDefinitions, Measurement,and Future

Directions

This chapter was previously published Bakic, H. (2019)Resilience and Disaster
Research: Definitions, Measurement, and Future DirectiRgibologijske teme28(3), 5293
547.https://doi.org/10.31820/pt.28.3.4
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Introduction

On averagedisasters strike any given day of the year and affect about 200 million people

yearly (GuhaSapiret al. 'LVDVWHU FDQ EH GHILQHG DV D 3VHULF
functioning of a community or a society involving widespread human, material, ecoapomic
environmental losses and impacts, which exceeds the ability of the affected community or
VRFLHW\ WR FRSH XVLQJ LWV RZQ UHVRXUFHV"™ 8QLWHG 1D
2009). Disasters are potentially traumatic events since they expqsde pebfe threat and

potential or actual injuries to themselves or people they know. They are also highly stressful
events, because they typically result in large economic losses, relocation and a long process

of rebuilding of housing and infrastructufaurthermore, they are experienced collectively, as

they lead to sudden changes in the daily lives of entire communities or a society as a whole.

This characteristic of disasters was described more than a half a century ago by Fritz (1961,

p. 651) whostaHG WKDW GLVDVWHU FDQ EH GHILQHG DV D 2EDVLF
ZLWKLQ ZKLFK LQGLYLGXDOV DQG JURXSV IXQFWLRQ’

The devastating nature of disasters is evidenced by their numerous and long term
consequences. A comprehensive systematic reviewnsuizing findings for over 60,000
participants from 160 studies has shown that only 11% of samples exhibit minimal
impairment, indicative of transient stress, while 39% exhibit severe or very severe
impairment, indicative of significant psychopathologydastress (Norris et al., 2002).
Furthermore, numerous studies indicated that prevalence of PTSD, depression and anxiety
remain higher in disaster survivors compared to the general population years and even
decades after the event itself (Ajdukoeical, 2015; Havenaar et al., 1997; Morgetral,

2003; Hullet al, 2002).

Lately, there has been an increasing accord that negative psychosocial consequences
RI GLVDVWHUY FDQ EH PLWLJDWHG E\ EXLOGLQJ SUHVLOLHC
example, he National Science and Technology Council (2005) argued that identifying
standards and metrics for assessing disaster resilience that will enable reducing community
disaster vulnerability is one grand challenges of the future. Furthermore, one of #e Unit
Nations (2005) strategic goals for the period from 2005 to 2015 was building capacities of
communities and nations that would increase resilience to disasters. However, the Third UN
World Conference concluded that, although there has been a progmedsadimg the effects

of disasters, they continue to have a major impact on the social functioning of communities
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(United Nations Office for Disaster Risk Reduction, 2015). Therefore, disaster resilience
continues to spike interest both in research andipea@his paper aims to reflect on the key
concepts of resilience, both historically relevant and currently utilized, to highlight promising
measurement approaches and to propose future research directions, especially as it relates to

resilience after dessters.
What is Resilience?

The fact that the wortkesilienceis among 1% of lookups in MerriakiVebster dictionary

speaks for its popularity in the modern society (Resilience, 2018). This dictionary defines

resilience as (1) the capability of a strainedypto recover its size and shape after

deformation caused especially by compressive stress; (2) an ability to recover from or adjust

easily to misfortune and change. These definitions portray how a concept which has been

developed in physics was eventudhgnsferred into social science within the individual
SLQGLYLGXDO UHVLOLHQFH" H J 5XWWHU FRPPXQLW

et al. DQG QDWLRQDO OHYHO SHUVSHFWLYHVY AQDWLRQD

However, contraryo the resilience as a physical property of an object, in social sciences the

term is used rather inconsistently. This ambiguity in defining the main concepts is in fact one

of the most common critiques of the field (Lutlearal, 2000) resulting in highariability of

HVWLPDWHY RI AUHVLOLHQW:3 LQGLYLGXD AWrian@2@JLQJ EHWZ

Shaw, 2008).

Human resilience research originated from developmental psychology, where the term
was first used to describe children who are functioninly) despite extremely adverse
circumstances (Masteat al, 1990). In these early stages of inquiry, there was an emphasis
on exploring the characteristics of individuals associated with positive adaptation at times of
stress. Hence, the field of wdeminated by the concepts such as sense of coherence
(Antonovsky, 1979), hardiness (Kobasa, 1979) and ego resilience (Block & Blo€l, 198
These constructs mostly describe capacities and characteristics of the individual facing
hardship: coping strategiaesourcefulness and flexibility. Therefore, the concept of
resilience is sometimes used to describe relatively stable individual characteristics, especially
in studies on adult populations (Luthar & Brown, 2007). However, most of the contemporary
definitions describe resilience as a procds(e2), for a number of reasons.
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Table2

Contemporary definitions of resilience

Process ofcapacity for, or outcome of successful adaptation despite challenging or threateni

circumstances. (Masten et al., 1990, p. 426)

Resilience refers to a dynamic process encompassing positive adaptation within the context

significantadversity. (Luthar et al., 2000, p. 543)

Ability of adults in otherwise normal circumstances who are exposed to an isolated and pote
highly disruptive event, such as the death of a close relation or a violentthirdifgening
situation, to mairdin relatively stable, healthy levels of psychological and physical functioning
(Bonanno, 2004, p. 20)

A process linking a set of adaptive capacities to a positive trajectory of functioning and adap
after a disturbance. (Norris et al., 2008, p.)130

Resilience is the process of harnessing biological, psychosocial, structural, and cultural resg
sustain wellbeing. (Pant@rick & Leckman, 2013, p. 333)

The capacity of a dynamic system to adapt successfully to disturbances that threaitdsilitiye v

the function, or the development of that system. (Masten, 2015, p. 10)

First, even though individual characteristics do indeed predict positive adaptation in
the context of adversity, numerous studies show the importance of the broader esntext,
well as interactions between the individual and their environment (e.g. Masten & Narayan,
2012). Moreover, not only are the individual characteristics just a part of the resilience
phenomena, but the importance of different factors can change iredtffamtexts: what
protects in one, can be a risk in another (Wrighdl, 2013). These factors include
interactions with different people or organizations, resources available at the time and

differing community, societal, cultural and religious deteramts (Southwiclet al, 2014).

Therefore, most of the contemporary definitions describe resilience a process
involving multiple and changeable factors. But, to define resilience we first need to go back

to two key concepts: risk or adversity grukitive adaptation.
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Risk

The definition of resilience, from the earliest days of research, always included existence of

risk. In fact, the notion that resilience can only be exhibited when there is significant risk
differentiates this concept from a mayeneral term of positive adaptation. As discussed by

Luthar et al. (2000), even though with growing research resilience may be considered simply

DV D SDUW RI WKH 2QRUPDO” SDWKZD\ WR SRVLWLYH DGDS\
case. What leadto positive adaptation at times of risk is ofteand to be different than in

the usual course of life. Therefore, to study resilience, the type and scope or risk should be
defined.

Risk can be defined as an external event that threatens theenedf individuals
and/or communities or societies as a whole. This can be a single highly stressful or
potentially traumatic event (such as the loss of a loved one or surviving a violent attack) or a
cumulative/chronic one (living in poverty or in a war zong)e distinction between single,
highly adverse event and a set of events is an important one. The majority of research in the
field of resilience studied the latter: in fact, the resilience research in developmental
psychology originated from studiesdiildren living in highrisk environment. Living with a
mentally ill parent, for example, results in a multitude of risks, such as low socioeconomic
status, marital distress, damaged attachment systems etc., that last over a long period of time.
It can beargued that this type of risk is different, in terms of outcomes and coping
mechanisms than experiencing a single potentially traumatic event in adulthood. Therefore,

in disaster research, risk is clearly defined as a single, highly aversive external event

However, not all individuals exposed to a disaster experience the same amount of
risk. Some experience more proximal risks because they have been directly in the way of the
water wave, trapped in the rubble or burnt by the fire. Others experienceidistdiecause
they have managed to evacuate before the disaster struck or have been lucky enough to be at
a location where the effect of the disaster was mild(er). Furthermore, the level of risk also
depends on contextual factors. Even though disasteus with similar frequency in the
developed and less developed countries, the risk of human losses and material damage is
strongly related to the degree of the (under)development of the country (Centre for Research
on the Epidemiology of Disasters & Unitdihitions Office for Disaster Risk Reduction,
2016).
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Therefore, the multifaceted nature of risk should be reflected in the study design. For
example, in a study of psychosocial consequences of 2004 tsunami, Joharhat$2d11)
measured disaster exposure in three categories: high exposure group included individuals
who were caught by the wave; medium exposure group included those who have lost a
relative, felt life threat, had experienced or witnessed injury, were anxiomug the fate of
relatives, seen dead bodies, witnessed others suffering and/or seen young children without
guardians or helped other victims; and low exposure group included people who were
indirectly exposed, by being in the close vicinity of the desasr have been in contact with
highly affected people. Another possibility is to define the level of risk by the distance from

the epicenter of the disaster (e.g. Dogan, 2011).

Positive Adaptation

Another key concept in resilience definitions is posiadaptation: to be resilient, an
individual, a community or a society should exhibit positive outcomes in the context of high
risk. Two key aspects of adaptation need to be considered: the level of adaptation or
functioning one need to show to be resiljeand what outcomes should be considered within
the umbrella of positive adaptation.

The amount of adaptation that characterizes resilience is a matter of continuous
debate. Overall, there are three approaches to define the appropriate level of positive
adaptation after a disaster: (1) experiencing better outcomes than expected; (2) maintaining
positive functioning regardless of the event; (3) undergoing process of recovery after the
event (Masten et al., 1990). To date, the most commonly used apprbaskdson the
betterthanexpected principle. In a typical study of resilience after a disaster, data on
psychological outcomes are collected in an affected community and correlated with a set of
predictors that are thought to be related with the outcontesfindings indicate that certain
variables contribute to better functioning of some individuals than other within the same
community. However, this does not imply that those who adapt better than other affected
people after surviving a disaster functiwall. This was found in a number of studies, as
previously described, showing that the prevalence of psychopathology and levels of distress
are several times higher in populations affected by disasters than in the general population.
Therefore, the bettehanexpected criterion, for most authors, falls short to characterize

resilience (Masten, 1994).

18



Other authors consider that resilience is defined by a stable trajectory of functioning
regardless of the disaster (e.g. Bonanno, 2004; Bonanno & DiminitB).28though certain
levels of distress are to be expected after a disastey are considered to be a normal
reaction to an abnormal evglilynn, 1994), resilience is characterised by a relatively stable
level of healthy functioning. In additioBonanno and Diminich (2013) argue that typical
outcomes that are expected in developmental resilience research and research on the effects
of single, high impact events such as disasters differ. Noticing that some individuals thrive
despite living in chronidly aversive environments has led developmental researchers to
identify the key factors which foster positive adjustment. As authors argue, this type of
resilience is typically evidenced by gradual emergence of positive outcomes, usually when
the stress afhe aversive environment has been reduced. They refer to this pattern as
SHPHUJHQW UHVLOLHQFH" 'LITHUHQWO\ VLQJOH DYHUVLYH
functioning environment and represent an isolated stressor. Authors argue that resilience in
thL,V FRQWH[W LV FKDUDFWHUL]HG E\ 3OLWWOH RU QR ODVW
stable trajectory of continuous healthy adjustment from before to after the potentially
WUDXPDWLF HYHQW™ ™ SJ D-Q B SUDHF W W MvNGRI IRV BOI® FIIV SPLQLP
authors consider that resilience is in fact the speed of recovery towards gooeweemtre
functioning (Norris et al., 2008).

The notion that resilience is exhibited in a certain trajectory of adjustment or the
speed of recovery suggeststtimngitudinal study designs are necessary to fully capture this
phenomenon. However, this is usually not the case in disaster resilience research. Up to 68%
of studies in this field are conducted at a single time point, aneté&ngfollow-ups are
scarcgNorris et al., 2002). However, recent years have brought about an increase in
longitudinal measurement of disaster outcomes, which, along with the rise of new, more
sophisticated data analyses has brought significant breakthrough in resilience r&edrch.
analyses include, for example, latent growth mixture modelling (LGMM; Muthen, 2004). In
LGM, an underlying growth trajectory is estimated by specifying two unobserved factors:
baseline level (the intercept) and rate of change over time (the sloffejebi models of
change can be tested against each other; most commonly testing whether the trend of change
is linear (e.g. continuously increasing or decreasing) or curvilinear (e.g. exponential increase
or decline). Once an appropriate model of chasgesiablished, timeonstant or timevariant
correlates of both the baseline level and the rate of change can be included. Differently, the

more commonly applied LGMM approach is used to determine distinctive variations in
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outcome patterns. LGMM assumeattthere are multiple unobserved sudpulations and

aims to describe longitudinal change within the groups separately. The objective of the model
is to empirically identify subgroups within the overall sample and to describe possible
differences in longitdinal change between those groups.

Studies so far have been consistent in establishing prototypical trajectories of
response after singkevent traumatic events, including disasters (Bonanmurdinich,
2013). Typical trajectories of adaptation includB: lfigh and stable levels of dysfunction
over time; (2) low and stable levels of dysfunction over time; (3) moderate to high
dysfunction in the earlier time period after disaster, followed by an improvement in
functioning; and (4) initial good functionirefter the disaster followed by increased
dysfunction over time. The first and the last trajectory are consistently named across studies
as chronic dysfunction and delayed dysfunction. Current estimates suggest that2fdut 5
of affected people fall in thfirst, and up to 15% in the latter trajectory. The second and third
trajectory are not named consistently. Some authors argue that resilience is exhibited only
when there are stable low levels of dysfunction over time (e.g. Bonamimiich, 2013;
Johannessoret al. ZKHUHDV RWKHUV DUJXH WKDW WKLV RXWF
Hobfoll et al., 2009; Norrigt al, 2009). Accordingly, fast recovery from moderate and high
OHYHOV RI G\WWIXQFWLRQ IRU VRPH GHOQRWMWKHWHY 3UHVROHHQF
trajectory. The estimates of these two trajectories seem to vary more than for the others, with
resilience/resistance usually ranging from&®%, and recovery/resilience from-25%
(Bonanno &Diminich, 2013).

A related issue is thatf the scope of positive adaptation after disasters. The vast
majority of studies of postisaster functioning address mental health issues, such as PTSD,
depression or anxiety (Norris et al., 2002), where the absence of psychopathology is
considered amiicator of resilience. There are several advantages to this approach. First,
given that the absence of psychopathology can be determined using validated diagnostic
instruments and criteria, this approach offers a straightforward interpretation of tf® resu
even in the absence of a comparison group and facilitatesstrmscomparisons. In
addition, since epidemiologic studies show that about3®%6 of the general population
meets the diagnostic criteria for one or more mental health disorders lifigtinge, in high
risk populations the absence of psychopathology may not be such a lax criterion (Kessler et
al., 2007). However, there has been increasing concern that conceptualization of positive

adaptation only through the absence of psychopathdéogymay be too narrow. For
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example, Litz (2005) cautions that this view neglects the impact of stress and trauma on

work, family, leisure and selfare capacities. An individual can, therefore, exhibit low levels

of symptoms, and at the same time exp&eetonsiderable functional impairment, and vice
versa. Accordingly, Norris et al. (2008) propose that positive adaptation is defined as: (1)
absence of psychopathology, (2) healthy patterns of behavior; (3) adequate role functioning at

home, school, and/avork; and (4) high quality of life.
The Role of Resources

Having reviewed two key concepts related to resilience, risk and positive adaptation, it is

time to turn to the third component of the resilience process. As discussed earlier, the study of
resilience started with exploration of various individual characteristics that are found in

people who, when exposed to risks and after surviving adversities adapt well, or exhibit high
level of functioning when others do not. In the literature, these capanitiemamed

differently, but usually as correlates of resilience, protective factors and, especially in disaster
research, resources (Luthar et al., 2000, Norris et al., 2008, Hobfoll, 1989).

Resources are defined as different contextual factors thagiidbhe, increase the
odds for good podtisaster adaptation. In that sense, resources represent the potential for
resilience in the face of risks and disasters. Whether or not positive adaptation or fast
recovery is exhibited depends on the dynamic aiiteib of available resourcesn their
robustness, redundancy and rapidity (Norris et al., 2008). Resources are robust if they can
withstand adversities without deteriorating or depleting; they are redundant if they are diverse
in a sense that multiple @s$rces exist in a substitutable manner; and they are rapid if they
can be accessed and utilized fast in the course of exposure to risks. Therefore, studying
resources and their attributes is one of the crucial points in resilience research (Norris et al.,
2008; Southwick et al., 2@)L

There are ample of studies examining resilience resources. It has been found that a
number of relatively stable individual characteristics or traits contribute to resilience after
disasters, such as positive emotionalitydiaess, selefficacy, cognitive flexibility,
perceived control, sense of mastery, and traitesgiancement (see for example Bonanno
& Diminich, 2013; Bonannet al, 2010). In fact, the focus on trait resiliency has been so
prevalent in studies with alfypopulation that a large number of questionnaires measuring
SUHVLOLHQFH" KDYH EHHQ GHYHORSHG IRU DeGaHWDLOHG P
2011). One of the most commonly used questionnaires in disaster research;Qaridson
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resilience sda (Connor & Davidson, 2003), assesses five, relatively stable individual
FKDUDFWHULVWLFYVY SHUVRQDO FRPSHWHQFH WUXVW LQ R
strengthening effects of stress; acceptance of change, and secure relationstngdsrabn

spiritual influences. The scale has been found to predict lower symptoms of PTSD,

depression and anxiety after an earthquake (Ahmad et al., 2010; Ying et al., 2014), tsunami
(Irmansyalet al.,2010) and industrial disaster (Ghisi et al., 2013).

HRZHYHU LW LV LPSRUWDQW WR HPSKDVL]H WKDW QRQ
measure resilience as a process triggered by a risk. They assess the capacities to adapt well or
function well or recover fast in the face of adversity, and therefore assessces that
contribute to positive adaptation. Positive adaptation will only be achieved if appropriate
resources can be accessed when needed, and were not affected or diminished by a disaster
itself. In addition, most instruments for assessing reseudomis on personality traits.

However, traits represent just a (small) portion of resources available to an individual. Other
resources can be found in the wider social context, in the community or society as a whole.
Among the variety of resources, soaghors argue that it is not pragmatic to focus on those
that are least likely to be enhanced by interventions that aim to reduce effects of disasters
(Masten et al., 1990).

That said, studies on resources other than individual traits are scarce. Thaagher
commonly assessed resource is social support, a resource that has been repeatedly found to
contribute to good outcomes at times of stress. Social support is usually measured as
perception of support from a significant other, family and friends amedlécts the belief that
help will be available if needed (e.g. Zinedtal, 1988) and it has been consistently found to
be related to better metal health outcomes in disaster context (e.g. Behahn2007;

Kaniasty & Norris, 2008). Other resourcespecially at the community level, have been
extensively discussed, but rarely systematically assessed. In a seminal review paper on
community resilience after disasters by Noetisl.(2008) a conceptual model of community
resilience is presented basad literature review across multiple scientific fields. The model
points to four key community resources: economic development, community social capital,
community competence, and information and communication. A number of studies show that
individuallevel perceptions of community resources are related to PTSD symptoms, anxiety,
anger, general stress reactions and life satisfaction in the context of armed conflict in Israel
(BraunLewensohn & Sagy, 2014; Kimhi & Eshel, 2009; Kimhi & Shamai, 2004). However
they are yet to be tested in palsaster settings.
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Resilience as a Process

Throughout this paper resilience has been described as a process involving utilizing resources
to achieve positive adaptation in the context of exposure to risk. But, to tamgerssilience

as a dynamic process, conceptual links between risk, resources and positive adaptation should
be described and tested. The links between the risk and positive adaptation are built into the
definition of resilience itselttresilience can dgy be manifested if the risk, threat or adversity

is present and positive adaptation as an outcome is evident. However, links between risk and

resources, as well as between resources and positive adaptation are yet to be fully established.

The process dbuilding up and maintaining resources after disasters is starting to be
viewed as central to resilience (Norris et al., 2008; Southwick et a¥f).20fhe of the most
studied theoretical models in disaster research, Conservation of Resources (COR) theory
focuses on resource loss and gain in-pdsersity adaptation (Hobfoll, 1989). COR theory
claims that psychological stress is the result of threat of loss of resources, actual loss of
resources or lack of resource gain following resource investment. Aegaodthe model, to
prepare for future adverse events, people, organizations or wider systems aim to develop
resource surpluses, which can be drawn upon at times of risk, including disasters. If resources
are seriously disrupted, lost or cannot be caligon when needed, stress will be
experienced, manifested in lower levels of adaptation. Given that, by definition, the state of
disastes is declared when the demands by far exceed the resources, studying how resources
change may be critical in disaster preparedness and mitigation. And while studying
trajectories of postlisaster outcomes is becoming the golden standard in the field, essch |
is known how disasters affect different levels of resources. Some studies have shown that
disasters and armed conflicts diminish the available resources at the individual (Benight et
al., 1999; Sattler et al., 2006; Zwiebaatal, 2010), and also #he community level (Kimhi
& Shamai, 2004). However, no studies up to date known to the author have examined the
trajectories of resource recovery, or their dynamic attribttedustness, redundancy and

rapidity.

Furthermore, the roles of resources iadicting different outcomes of resilience
process are yet to be established. This particularly refers to exploring interactive or
moderating processes in positive adaptation. In developmental psychology a distinction is
made between resources that haveatiameliorative effectsthose that are related to good

outcomes in both lowand highrisk settings, and interactive process#sose that exhibit
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their effect only in higkrisk settings. The direct, ameliorative effects, often called protective

factors, are those that are not specific to adapting well to a certain event. It is therefore crucial

WR LQYHVWLJDWH LQWHUDFW LYW CSBIREmepdiQgpthat theX FK DV 3SU
presence of a resource is related to positive adaptation only mhigh N VHWWLQJ S3SURW
U H D F YWvhahHhe presence of a resource fosters adaptation, but less so when stress levels
DUH KLJK FRPSDUHG WR OHRZK RQUAhBIR pr&senre/dH-hFasduicé

leads to increased functioning in disasetisg (Luthar et al., 2000). Identifying resources

that are critical for positive adaptation in disaster settings could serve as a guide for designing
postdisaster interventions. However, up to date, studies that compare the importance of a

resource in &ightrisk and a comparable, naifected or lowrisk group are scarce.

Finally, since it is highly unlikely that a single resource can have a predominant effect
on positive adaptation, it is important to investigate and compare their relative strength. In
addition, the strength of a single resource may vary over time, given that it can become less
accessible or its influence may be changed by other environmental factors. Therefore,
taxonomy or a model of potential resources and their interrelations wighlg benefit
disaster resilience studies. Often used model, stemming from COR theory, proposes 4 key
types of resources: objects, for example, housing or personal transportation; personal
characteristics, such as skills, optimism or hope; conditions,asinfarriage or health; and
energies, such as money or knowledge (Hobfoll, 1989). Other conceptualization, informed by
GHYHORSPHQWDO HFRORJLFDO PRGHOV VXFK DV %YURQIHQE
resources at different levels of proximitytte individual as individual characteristics,
community and society resources. However, a comprehensive model of such resources in

disaster resilience, including their interrelations and underlying processes, is still nascent.
Conclusions and Future Directions

The current paper aimed to highlight current knowledge and state of research into resilience
after disasters. Resilience is defined as a dynamic process in which a range of resources,
individual and contextual, stable and more variable déadaintaining and faster recovery

of psychological wetbeing in the situation of risk, adversity and disaster. In other words,
resilience can be measured as the level of-lagthg and good functioning and the speed at
which this level is achieved aftan event that carries high risk for negative psychological
consequences and poor functioning. If the individual, community or society in question

exhibits good functioning postvent, compared to diagnostic or functioning standards, or in
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comparison to d¢ter individuals, communities or societies, it can be concluded that they have
shown resilience. Resources are the driving force behind achieving these outcomes. Where
they are ample, able to withstand the impact of the event and can be accessed rapidly, th
odds of exhibiting resilience are higher. Knowing what resources are strong contributors to
the process of resilience is the basis for planning and conducting effective interventions
aiming to prevent or mitigate negative consequences of different dhgernimcluding

disasters.

Before focusing on the future directions of research of resilience after disasters,
another historical reference will be borrowed from resilience studies in developmental
psychology. Summarizing decades of research efforteifi¢ld, Wright et al. (2013)
describe four waves of inquiry. Initial research was dominated by studies describing the
phenomena, differentiating between correlates of resilience (resources) and the quality of
DGDSWDWLRQ DQG |ILQ edmniriMitkiitcdaapiandn. Rie eelovidRalkr
PRYHG IURP GHVFULSWLRQ 3ZKDW TXHVWLRQV"™ WR VWXG\I

SKRZ TXHVWLRE& &, 1990)DTWM/ikrtpded the greater emphasis on ecological
systems approach that examiis¢so the wider social, community and society systems as well
as studying stability and change in both resources and adaptation. Building on the better
understanding of the involved processes, the third wave aimed at creating and evaluating
interventions tdoster resilience. Finally, the current fourth wave focuses on dynamic
relations between different levels of systems as well as neurobiological underpinnings of

resilience.

The current focus on individual characteristics and the quality of adaptatitudiess
of disaster resilience seems to correspond with the first wave of resilience research in
developmental psychology. The studies on trajectories of outcomes after disasters, and the
development of questionnaires measuring potential resources, ndktylavel of the
LQGLYLGXDO ZLWK WKH DLP WR LGHQWLI\ WKH 3NH\ UHVRXL
However, in order to achieve further progress in the field of disaster resilience it is critical to
PRYH RQ WR WKH 3KRZ" TakHNkeady RbM in cadlsitoHdduR bniMider
ecological systems, such as communities and their potential resources, as well as trajectories
and processes concerning the links between resources and positive adaptation (Norris et al.,
2008). Resources amiocesses at play at the level of community may be particularly
important for disaster resilience, because of the nature of the event itself. Therefore, efforts to
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enhance resilience to disasters will likely involve lasgale communitypased interventian

that will increase the resources of a large number of individuals at the same time.

There are growing efforts to increase resilience by building up resources before the
disaster strikes. These include developing guidelines on mitigating mental health
consequences of disasters that can be translated in specific operational plans (e.g. Williams et
al., 2009; IntetAgency Standing Committee, 2007), training responders for efficient post
disaster interventions (e.g. World Health Organization & War Traumadadiwn and World
Vision, 2011) and increasing knowledge and awareness of consequences of disasters (e.g.
$ MG X NeRaY, RQL7) as well as establishing networks that aim at strengthening
coordination and cooperation between different stakeholders anttiesye.g. Disaster
Action and EUROPA). These efforts aim to contribute to disaster preparedness and, in turn,
reduce mental health consequences. However, research on the process of disaster resilience is
still emerging and there is a need for furthengideration and grounding of these

interventions on basic research findings (Bonanri&inich, 2013).

Future studies should, therefore, aim to address existing caveats. Longitudinal study
designswith samples exposed to differing levels of risk, followed over a longer period of
time and assessing a wider spectrum of outcomes and resources at different levels of systems
are needed. With the development of sophisticated statistical methods, indtundjitgdinal
and multtlevel methods of assessment, there are numerous possibilities to study the relation
between different processes that unfold over time, including the variability and changes in
resources themselves. These findings should furthetcagtavelop a working model of
resilience of adults after exposure to disasters that would enable building evideece
intervention models in order to increase resilience of endangered individuals and

communities.
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Part Il. Resilience After Natural Disasters: The Process of Harnessing Resources in

Communities Differentially Exposed to a Flood

This chapter was previously published as: Bakic&H\jdukovic, D. (2021). Resilience after

natural disasters: the process of harnessing resources in communities differentially exposed to a
flood. European Journal of Psychotraumatolody(1), 1891733
https://doi.org/10.1080/20008198.2021.1891733

27



Introduction

As weatheirelated disasters are lmeaing more frequent 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 incidence of mental health
disordersand decrease the quality of lif@orris et al., 2002)The mental health consequences of
disasters persist in the loigrm period for a significant number of survivors. For example, two
years after widespread flooding in the UK, the prevalence of areetylepression among
survivors was higher than 10% and the prevalence of probable PTSD higher than 20%
(Jermacane et al., 201&urthermore, a metanalysis of 14 studies of PTSD among survivors of
flooding showed the incidence of PTSD was 11.5% in #ed longer than 6 months pest
disastef(Chen & Liu, 2015) These detrimental effects can endure even decades after the disaster
(Raker et al., 2019%till, a substantial number of survivors experience only transient distress or
successfully recover fromtisaster impagfBonannocet al, 2010) Therefore, studying resilience

as a dynamic process of maintaining and recovering psychologicabewel after adversity is

one of the key challenges in preparing for future disasters.

Resources are regarded astral to the resilience process because recovery, positive
adaptation, wellness, and wling in highrisk situations result from harnessing available
resources. There is ample research showing that individual level resources contribute to the
positiveadaptation after disasters. Perceived control and sense of mastery, sense of coherence,
DELOLW\ WR BERXQFH EDFN" JHQ H U DgpdcNiticGpingrs€effidady,] HIILFDF
hardiness, selésteem, and positive affect have all been founditdribute to better mental
health outcomeAhmad et al., 2010; Benight et al., 1999; Bonanno et al., 2010; Braun
Lewensohn & Sagy, 2014; Kaniasty, 2006; Yaigl, 2014) However, the extensive focus on
individual resources has been criticised for a number of reasons. First, previous studies show that
no single resource or trait has a dominant influence ondiesster outcomes; rather, they seem
to each explain a relaely small part of the variangBonanncet al, 2015) Second, the relative
importance of a particular resource can change along with the contextual circumstances as some
resources become more or less accesginbfoll, 1989, 2002)Finally, some alsorgue that it
is not pragmatic to focus on those resources that are less likely to be enhanced digdptesl)

interventiongMastenet al, 1990)
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It is commonly recognised that multiple ecological systems play a part in the resilience
process, includig close relationships, community systems, and built and natural environment
(Maercker & Hecker, 2016; Ungar & Theron, 202Q)rich body of literature in communityor
an overview see e.g. Harvey, 20@nd developmental psycholo@pr an overview see @.

Masten & Narayan, 2012j)ighlights the importance of persemvironment interactions in

complex and changing social contexts that shape resilience. Disaster researchers have recently
begun to integrate the ecological framework in the study of resileraraoting 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 di¢Bsteano et al.,
2010; Norris & Kaniasty, 1996; Nos et al, 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
communitymembers (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 et al, 2016) a hurricanéUrsano et al., 2014nd a floodWind & 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,
preparedness and social capital, were related tsseastiongBraunLewensohn & Sagy,

2014)

At the same time, there are still gaps in our understanding of resources that promote
disaster resilience. In a recent review, Bonanno ¢2@l5)substantiate that the study of
resiliencepromoting factors aftr disasters with regards to communities lags behind that of
individuaklevel factors, despite rich theoretical conceptualisations. Studies that do look into
community resources typically research how these resources relate to individual psychological
adapation, rather than community adaptation assessed across communif3anédasno et al.,
2015) This limits current understanding of disaster resilience for two reasons. First, researchers
agree that community adaptation cannot be identified in studiaediefduals within only one
population as the overall average at the level of the community hides the variability across
community unitgNorris et al., 2008)Second, this approach fails to identify potential differences
between resilience and recovernpgesses in different communities. Identifying protective

factors that interact with the level of risk is one of the central objectives of resilience research as
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they help uncover the potential mechanisms that underlie resilience (Bt#la2000). Itis also

an important strategy for disaster preparedness and response as it can point out resources that are
particularly important in the aftermath of disasters. A couple of notable studies highlight this

point. For example, Benigli2004)found that colletive efficacy was a stronger predictor of

distress in a community affected by a flood than in a similaaffatted community,

reaffirming the importance of social resources in coping with disasters. Moreovereaest
(2013)found that the relatiomgp between community support and mental health after a

hurricane differs across types of community: whereas community support buffers against
psychological distress in nonurban areas, that effect was not observed in an urban sample. These
findings providestrong evidence that community recovery is tied to the wider social context.
However, more studies that look into key resources across ecological levels are(Beededo

et al., 2015)

Furthermore, given the importance of resources for-gissister adptation, it is critical
to study the processes behind building up and maintaining resources (SowthalicR014).
According to the Conservation of Resources theory (COR), when confronted with an event
WKUHDWHQLQJ WR GHS O H 9$), feqple 1ry tobHsetRuckl Id3as by-drawing RE O
on available resources in their environment (e.g. savings, social net{iedksdll, 1989, 2002)
Because of this role of resources in the coping process, a threat of resource loss, their actual loss,
or alack 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 consistently been foundewmbéhe
strongest predictors of symptoms of psychological distress after dig&starght et al., 1999)
over and above disaster exposure, previous exposure to stress-digagter mental health
(Hobfoll, Tracyet al, 2006; Zwiebaclet al, 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 pdstaster adaptatip resources need to be
diverse in a sense that multiple resources exist in a substitutable r{idarres 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 meigatSome studies found evidence that having strong

social support does indeed reduce later resource loss, which can in turn positively contribute to
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postdisaster outcomes (Littletaat al, 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 disaste(Wind & Komproe, 2012)et, these studies examined pohe aspect of the social
context and did not look into other potential community level resources, such as economic
resources, preparedness or leadership. Furthermore, they focused mainly on mental health
outcomes, rather than overall wellness, that elsludes positive adaptation 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 mitigate 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 headtlanalysed 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, psyclk@daesource loss and indicators of adaptation. First, we
predicted that having stronger resources at the individual, interpersonal, and community level
will be related to less psychosocial resource loss after a disaster, and through that to lower
symptons of posttraumatic stress (PTS) and depression and higher life satisfaction. Second, we
predicted that this relationship will be stronger in a flooded community than in a threatened, but

nonflooded comparable community.
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Method

Event

We conducted the dlly after the 2014 floods in South East Europe. In Croatia, more than

300,000 people were endangered along the cr2it@kilometres of theiver Sava embankment.

Despite lavish efforts to reinforce the embankment by emergency responders and community
menbers, it eventually breached on 17 May, causing severe flooding in several municipalities.

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 surgdumad o&earlyfier)

evacuation.

Participants and procedure

Participants were community members from two neighbouring municipalities in Cridatia (

447). Half of the participants & 223) were residents of the most severely flooded municipality
(referredKHUHLQDIWHU DV WKH 3DIIHFW HG&2HRIREIDNQ@Ib#aNy WKH RWI
municipality, about 30 km away, that was not flooded, but was threatened by the flood and
QDUURZO\ HVFDSHG WKH GLVDVWHU 3FRPSDUé&&BU@hEORPPXQLW
GHWHFW VPDOO WR PHGLXP GLIIHUHQFHV LQ FRUUHODWLRQ F
probability of 80%(Faulet al, 2009)

The comparison community was carefully selected based on its proximity and similarity
on a number of parametersthe affected community according to 2011 census data. The two
communities were similar in terms of size, population age and gender composition, 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 acknowledged this difference in the
subsequent analysis, however, having a deep insight of the@dtticalpadlitical context of the
region, we did not expect it would impact the results. Moreover, even though ethnicity is
sometimes found to be related to pdistaster outcomes, it is often confounded with other
factors, such as socioeconomic stgBrenanno et al 2010) Where socioeconomic status is
controlled for, the effects of ethnic differences are no longer f@Badanncet al, 2007) As the

two studied communities are among the most disadvantaged ones in Croatia based on a number
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of economic criteria, wexpected 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 andodgoatatus

and benefits as any other citizen, as is often emphasised by the leaders of this ethriegroup
AR aWw DU Land found in studies focusing on social distaneeX MHY LU +éetéal. PRY LU
2010)

We used a stratified random sample in whagbroportionate number of households were
randomly 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 priootthe 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 particigase 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 affecmdmunity were lack of time or not
wanting to be reminded of the floods; in the comparison community 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; inéhcomparison 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
leadersjncluding local seHgovernment, school principals, and religious leaders. The individual
faceto-face interview was conducted in the homes of the participants and privacy during the
interview was ensured. The interview lasted about one hour. Interviengeswent extensive
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 specifically for the local context and pre
piloted. When prior validation did not ekigxperts fluent in both English and the local language
translated and back translated the instrument (Resource Loss Scale, PTSD Checklist-&r DSM
The study was approved by théhical Board of the Department of Psychology, Faculty of
Humanities and &ial Sciences, University of ZagreBigned informed consent was obtained

from all participants and an individual code was assigned to every participant to assure
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confidentiality. If a participant reported symptoms of distress, s/he was provided with

information on stress and coping and referred where to seek help.

Measures

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 ConnotDavidson Resilience Scale-it@m versionCampbeliSills & Stein, 2007)

Responses ranged from O (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

total affected comparison— -88)-

Interpersonal resources

Interpersonal resources were assessed by titerh2Multidimensional Scale of Perceived Social
Support(Zimetet al, 1988)as a perception of support from family (e.g. My family really tries to

help me), friendge.g. | can talk about my problems with my friends) and significant other (e.g.

There is a special person who is around when | am in need). Responses ranged from 1 (strongly
disagree) to 7 (strongly agree). Scores were calculated as an average respessearts with

KLJKHU VFRUHVY LQGLFDWLQJ VWMURQJHU LGWHUSHUVRQDO UH

Community resources

Community resources were defined as individeakl perceptions of community social capital

and engagement (6 items, e.g. Thergust between members of community; Community

members work together to solve problems), economic development (4 items, e.g. There are
diverse ways to secure livelihood), preparedness (4 items, e.g. People know what to do in case of
a disaster) and leadship (6 items, e.g. Community members trust the local authorities). We
measured community resources using the Community ResourcegBaate 2017)hat was

developed in the context of the 2014 flooding. Responses ranged from O (not at all) towll (to a f
extent). Scores were calculated as an average response across items with higher scores indicating
VWURQJHU FRPPXQLW\aUHVRX9YH.HV
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Psychosocial resource loss

Psychosocial resource loss measure was measured using a listesdwrces proposed by

Hobfoll et al.(2006)that reflect the five essential elements of mass trauma intervefition

promoting feelings of safety, calming, a sense of s&lfl community efficacy, connectedness,

and hopgHobfoll et al., 2007,)Participans rated the amount of loss of 11 resources since the

flood: time for adequate sleep, feeling valuable to others, free time, feeling of accomplishing

RQHYV JRDOV WLPH ZLWK ORYHG RQHV VHQVH RI RSWLPLVP

R Q H 1 Vedbrig lthkt life is peaceful, motivation to get things done, and feeling that life has a

purpose. Responses ranged from O (not at all) to 4 (to a large extent). Scores were calculated as

an average response across items with higher scores indicatingigpedt HVR X{UFH .6 RV YV
c=.84).

Posttraumatic stress symptoms

Posttraumatic stress (PTS) symptoms in the past month were assessed wiitetineP205D
Checklist for DSM5 (Weathers et al., 2013Responses ranged from 0 (not at all) to 4
(extremely). Scores were calculated as an average response across items with higher scores
LQGLFDWLQJ D PRUH VHYHUH OHY HO R#.3ZJ.6NNRCSIOMIRIRY
rates of probable PTSD, a enff score of 33 was used with a scoré&uatated as a sum of all

responsegBovin et al., 2016)

Depression symptoms

Depression symptoms in the past two weeks were assessed withitim Zenter for

Epidemiologic Studies Depression Scale Rev{gatonet al, 2004) Responses ranged from O

(not at all or less than 1 day last week) to 4 (nearly every day for two weeks). Scores were
calculated as an average response across items with higher scores indicating higher depression
VIPSWRPV .. ¢ =.93). When calculating rates of pable depression, a eoff

score of 16 was used with a score calculated as a sum of all res(itateeset al., 2004)
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Life satisfaction

Life satisfaction was measured with thédém Satisfaction with Life ScalDieneret al, 1985)

as a global assessment of quality of life (e.g. | am satisfied with my life). Responses ranged from

1 (strongly disagree) to 7 (strongly agree). Scores wadcellated as an average response across
LWHPV ZLWK KLJKHU VFRUHV LQGLFDWLQJ L8 HU OLIH VDWL

Socioemografic variables and exposure

Sociodemografic variables included age, gender, war veteran status, ethnic bacgkground
employment, education, and marital status. Exposure to traumatic events prior to the flood was
assessed with Trauma History Scré€arlson et al., 2013yhere participants reported
experiencing or not 14 potential traumatic events. Exposure to 2014 flems 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.

Data Analysis

First, we analysed descriptive statistics in the@#d and the comparison communities. Then,
we examined the bivariate relationships between the study variables (Pearson r). Finally, we
tested the proposed process of resilience with structural equation modeling in(Rosseel,
2012) Missing data waseated using full information maximum likelihood that was shown to

result in less bias than ad hoc missing data techni{@nekers, 2001)

To test the proposed model, we first specified all study variables as latent constructs
measured by parcekittl eet al, 2013) As the use of parcels can mask model misspecifications,
especially at the measurement model, we followed the recommendations on constructing parcels
for the unidimensional and multidimensional constr(ftisa review of critical issues ithe use
of parcels see e.g. Marshal, 2013) For the constructs that met the assumption of
unidimensionality, we constructed parcels based on item loadings and residual covariance,
assigning items with correlated unique terms to a single p@egkhet al., 2013)We parceled
the multidimensional constructs (as measured byvihiéidimensional Scale of Perceived Social
Support, the Community Resources Scale, and the PTSD Checklist fospigivhogenously,
meaning that all items corresponding to one factor were included in one parcel Three parcels
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were calculated for each latent construct, except for the Community Resource Scale that has 4

factors.

We then tested the relationship of differbaels of resources, resource loss, and positive
adaptation on the whole samph £ 447). The model included direct and indirect paths from the
individual, interpersonal, and community resources on one side, and indicators of positive
adaptation PTS, depression symptoms, and life satisfactiam the other side. Indirect paths
were estimated through psychosocial resource loss. Then, we used multigroup structural equation
modeling to test whether exposure to a flood moderated the indirect relatiohsésources and
positive adaptation through resource loss. To do so, we fitted the model in both the affected and
the comparison communities and compared the size of indirect coefficients. Finally, we analysed
the relationship of different factors of t®mmunity Resource Scale to resource loss and
positive adaptation in both affected and comparison communities. Additionally, we tested a
number of alternative models to clarify the order of the variables in the model and to test the
potential influence ofonfounding 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 nemormal multivariate distribution, wealculated parameter
estimates using maximum likelihood estimation with robust standard errors and scaled test
statistic§(Zhong & Yuan, 2011)We analysed the fit of the models using Hu and Be(1&99)
criteria for the Root Mean Square Error of Approation (RMSEA), the Bentler Comparative
Fit Index (CFl) and the Standardized Root Mean Square Residual (SRMR). Indirect regression
coefficients and their differences between the affected and comparison communities were found
significant if their 95% confidnce interval (Cl) calculated 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 | error and statistical power when testing the mediation hydetlgesis
MacKinnan et al, 2002)
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Results

Descriptive statistics and correlation analysis

As expected, a significantly higher number of participants in the affected community identified
themselves as belonging to an ethnic minority (affected commungity?.8; comparison
community:ne= 2; X2 (1, N = 447) = 87.98p < .001). ThereforeTable3 shows the sample
characteristics for the affected community, broken down by minority status, and the comparison
community. There were only a few identified differences between the majorityiaodty

nationals living in the affected community. Compared to the majority nationals and the
comparison community, minority nationals less often declared themselves as war veterans, were
more often unemployed after the flood, and more often reporgdidddife 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 educatiand 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 riglonaving 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 comityuwvere 32.4 % (95% CI: 24.8940.7%) for the
majority nationals and 33.3% (95% CI: 23.1%3.6%) 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% CI83%-44.4%) for the majority nationals and 34.6% (95% ClI: 24.4%
- 44.9%) for the minority nationals, compared to 23.7% (95% CI: 18:2%5%) in the
comparison community. As there were no significant differences in the study variables between
the majorty and minority nationals in the affected community, subsequent analysis were

conducted on all members of the affected community together.
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Table3

Summary of Sample Characteristics in the Affected and Comp&mommunity and Results of Difference Testing Between the
Affected (Majority and Minority Nationals) and Comparison Community

Affected community

(n=223) Comparison
Majority Minority community .
nationals nationals (n=224) P
(n=145) (n=78)
M/n SD % M/n SD % M/n SD %
SocioDemographic Variables
Age 49.0 10.83 45.9 115 47.1 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 - - A1
Unemployed after the flood 68 46.9 50 64.1 99 44.6 .01
Higher education 11 7.6 4 5.1 37 16.7 <.01
Married/cohabitation 99 68.3 56 72.7 170 76.2 .24
Traumatic events before the flood 3.1 2.1 3.0 19 3.5 2.1 .09
Exposure
Felt life threat 66 45.5 53 67.9 133 59.6 <.01
Psychological counselling/therapy
Attended before the flood 27 18.6 10 12.8 25 11.2 .13
Study variables
CD-RISC 10 2.9 0.78 3.0 0.74 2.9 0.67 .9
MSPSS 6.1 1.05 6.3 0.81 6.1 0.90 .28
CRS 1.3 0.64 1.6 0.68 2.2 0.66 <.001
CORE 1.6 1.08 1.7 1.01 0.8 0.73 <.001
PCL-5 1.3 0.93 1.4 0.89 1.0 0.75 .001
CESDR 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

Note.CD-RISC 10 = Connebavidson Resilience Scale 10; MSPSS = Multidimensional Scale of Perceived Social Support; CRS = Community ResourceR-&cal€h€O
Conservation of Resources Evaluation Scale; BGLPTSD Checklist for DSNs; CESDR = The Center foEpidemiological 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 c@iormatetyorical variables: Clsiquare ést; for

continuous variables: ongay ANOVA).

aSignificant difference between affected community majority nationals and comparison community (Tukeycpest).
bSignificant difference between affected community minority nationals and comparison ciynffiukey posthoc test).
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Correlations between the variables are presented in #ablee relationships between the
study variables were all significant, small to medium in size, and in the expected direction. There
weresome 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 interpersonal resources; higher enlwzdirelated 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 satisin. These correlations were small.

Unemployment was not significantly related to any of the study variables.

Tabled

Summary of Intercorrelations for Scores on the Study Variables and Intercorrelations between
Control andStudy Variables (N = 447)

1 2 3 4 5 6 7
Study variables
1. CDRISC 10 -
2. MSPSS 36" -
3.CRS 24 2727 -
4. CORE -26" -17" -33" -
5. PCL:5 -33" -21 -167 S5 -
6. CESDR -34" -28" -2 -46" 69" -
7. SWLS AT AT .28™ AT -367 -.467 -
Control variables
War veteran -.02 -137 -.02 -.01 -04  -07 -.02
Unemployed after the flood -03 -04 -00 -.03 -04 -03 .07
Highereducation .03 .00 .03 .01 -12 -.06 .02
Traumatic events before the floc .01 -.04 -.04 147 23" 21 -172
Felt life threat -08 -.04 .07 A2 28" 19" -04

Note.CD-RISC 10 = Connebavidson Resilience Scale 10; MSPSS = Multidimensional Scale of Perceived Social Support; CRS
= Community Resources Scale; C&R= The Conservation of Resources Evaluation Scale:®€PTSD Checklist for DSh;
CESDR = The Center foEpidemiological Studies Depression Scale Revised; SWLS = Satisfaction with Life Scale.

*p<.05, *p<.01, *p<.001
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Structural Model: the Indirect Effect of Resource Loss

Results of model testing among all participants are showigurel. The model fitted the data

Z H O°Q188) = 302.8p < .001; CFI = .98; RMSEA (90% CI) = .04 (.0305); SRMR = .04)

and all parcels loaded on the respectagdrs significantly < .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 symptoms and lower life satisfaction. Furthermorgestiadividual and
community resources were related to less psychosocial resource loss since the flood tkeverall,
model accounted for 18% of the variance in resource l086,042he variance in PTS symptoms,
33% of the variance in depression symptoamsl 51% of the variance in life satisfaction. There

were no significantlirect associations between interpersonal resources and psychosocial resource
loss ( =-0.06,p=0.414) and PTS symptoms=£-0.08,p = 0.187), nor between community
resources and PTS symptoms=(0.07,p = 0.128), depression symptoms £ 0.02,p = 0.656),

and life satisfaction (= 0.06,p=0.172).

We found significant indirect relationships between resources and positive adaptatio
through psychosocial resource loss. Having stronger individual resources was related to less
psychosocial resource loss and thus to lower BES-(.12, 95% CI:0.2,-0.03) and depression
symptomsl = -0.08, 95% CI:0.15,-0.03), and to higher lifeasisfaction 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 BESQ.2, 95% CI-0.29,-0.14) and
depression symptomb € -0.14 95% CI:-0.22,-0.09), as well as to higher life satisfactidn=
0.17, 95% CI: 0.1, 0.26). Indirect relationships between interpersonal resources and positive
adaptation were not significant (for PTS symptons:-0.03, 95% CI=0.12, 0.04; for
depresion symptomsb =-0.02, 95% CI:0.08, 0.03; for life satisfactiom= 0.03, 95% ClI:

0.03, 0.09).
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Figurel. Relationship Between Individual, Interpersonal and Community Resources, Resource

Loss and PositivAdaptation in a Community Sample (N = 447)
Note.Only significant regression paths shown (standardized coefficiépts).05, **p < .01, **p <.001

Alternative model

To further test the adequacy of the proposed model, we tested an alternative moelelevher
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 saneetfietdata, 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 estimates of indirect
effects were mostly natignificant, 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.
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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 communities, since the partial intercept invariance mdd&f KOWHG LQ D JRRG ILW
=544.5, p <.001; CFl =.97; RMSEA (90% CI) = .04 (-085); SRMR = .05), that was not
GLIIHUHQW IURP WKH ORDGLQJ LQYDULDQFH PRGHO 0%

model, where all regression coefficienvere 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 fitd $ S ZH SURFHHGHG WR FDOF
differencesn the size of indirect path coefficients and their bootstrap confidence intérials.

estimates of indirect path coefficients in the affected and comparison communities are presented

in Tableb.

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 gytoms, while for interpersonal resources it was
significant for all indicators of positive adaptation. In the comparison community, indirect paths
from community resources to positive adaptation were all significant; however, compared to the
affected commnity, 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 lifactatrsin 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.

Alternative mdels

To test whether or not the differences in sociodemographic 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, caimgdhe 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
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constructs did not differ bween the two groups, and that 2) constraining the structural regression
coefficients had no impact on the model fit, meaning that all structural regression coefficients
were the same in the two subgroups of the affected community. Then, we fitted tHegzoale

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 twonconties (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 safrgddeb) 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, education, number of
WUDXPDWLF HYHQWY EHIRUH WKH IORRG DQG IHHOLQJ OLIH W
=780.1, p <.001; CFIl =.96; RMSEA (90% CI) = .04 (-085); SRMR = .06). Again, the

estimates of indirect path coefficients (Table S5 in the Supplementary Material) did not differ

from the model without control variableEgbleb).

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 ResourBeale with psychosocial resource loss and indicators of
SRVLWLYH DGDSWDWLRQ 7KH PRGHO ILWWHG WKH GDWD ZHO
RMSEA (90% CI) = .05 (.04.06); SRMR = .04) and the results of testing the indirect paths are
presentedn Table S6 in the Supplementary Material. In the affected community, the social

capital and community engagement subscale was more strongly indirectly related to symptoms of
PTS and depression, and marginally more strongly related to life satisfactiba.domparison
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 reatistatal significance. 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 outcomes in

either community.
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Tableb5

Unstandardized Regression Coefficients, Standard Errors and Confidence Intervals for Indirect Paths Between Individual,

Interpersonal and Community Resources and PTS and Depression Symptoms Satdf#etion through Psychosocial Resource

Loss in the Affected and the Comparison Community @23, n.= 224)

Affected Comparison Difference:
community community Affected- Comparison
95% ClI 95% ClI 95% ClI
Value SE Value SE a9DO SE
LL UL LL UL LL UL
Individual resources
: 376 VIPSWRP -0.23** 0.06 -0.35 -0.12 -0.07* 0.04 -0.18 -0.01 -0.15* 0.07 -0.30 -0.02
: ' HSUHVVLRQ -0.14* 0.04 -0.23 -0.06 -0.05* 0.03 -0.15 -0.01 -0.08 0.05 -0.20 0.01
:/LIH VDWLVID 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
: 376 VIPSWRP -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 symptom -0.09* 0.04 -0.20 -0.02 0.02 0.02 -0.01 0.07 -0.1* 0.05 -0.22 -0.03
:/LIH VDWLVID 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
: 376 VIPSWRP ' 0.03 0.08 -0.13 0.21 -0.09* 0.04 -0.18 -0.03 0.13 0.09 -0.03 0.33
: " HSUHVVLRQ 0.02 0.05 -0.09 0.14 -0.07* 0.03 -0.15 -0.02 0.09 0.06 -0.01 0.23
:/LIH VDWLVID -0.02 0.06 -0.16 0.08 0.15* 0.07 0.05 0.32 -0.17* 0.09 -0.40 -0.04

Note.Value = unstandardized regression coefficient;

*p< .05, *p < .01, **p <.001

Cl = confidence interval (1000 bootstrap samples); LL = lower limit; Ullimiippe
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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 &Ver 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 f{Gbeing

Liu, 2015; Jermacane et al., 20185 the rates gbrobable mental health disorders were high in
the comparison community as well (over 20%), the mental health consequences were likely
exacerbated by prior exposure to traumatic events, as this whole area of the country has been
severely affected duringehCroatian Homeland War (199B95). Traumatic prexposure is a
well-known factor of greater mental health risks in repeated expose to ad{iensityet al,

2019) At the same time, life satisfaction did not differ between the communities, highlighéng
notion that positive adaptation is more than mental health and eaccoo with mental health
symptomgSouthwicket al, 2014) Individual and interpersonal resources did not differ between
the two communities, indicating relative stability or reagvat the level of the community.
However, the affected community experienced more psychosocial resource loss and estimated
less availability of community resources than the comparison community. These findings are in
line with the previous research shogithat disasters increase psychosocial resource losses and
that the level of exposure is related to the depletion of community res¢Bexaght, 2004;

BraunLewensohn & Mosseri Rubin, 2014)

Furthermore, our findings reaffirm the important role resauptay in positive adaptation
in the aftermath of disasters. We found that resources from different levels of ecological systems
are both directly and indirectly related to mental health and life satisfaction, thus supporting the
multisystemic perspectivia the study of resilienc@ngar & Theron, 2020)ndividual
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 haddirect salutogenic effect on mental health and life satisfaction, as previously found in
other studie$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
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evidence that resource loss has a detrimental effect on positive amepfsr disasteré@enight

et al., 1999; Hobfoll, Canethilisim et al, 2006; Zwiebach et al., 201,®)ut less is known on how

to mitigate psychosocial resource loBkis study supports the often discussed notion that any

single resource at different WHPLF OHYHOV FDQ SURPRWddrR *FDVFDGH R
Theron, 2020, p. 3RU WKDW SHRSOH WHQG WR EXLOG DQG PDLQWDLC
of linked resources, that protect against resource(tasfoll, 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
ZLWK :LQG D Q GQ20RIrénditstan tat disastaffeced individuals in communities

with high social capital rely less on individual resources to protect their mental health. It should

also be regarded as an important strategy for interventions, as community level interventions can

reach a larger number ofg@e at the same time.

Moreover, we found that depending on the exposure level, different resources are
harnessed in order to protect against psychosocial resource loss and adapt indisagiest
environment. This, in addition to the fact that our misdeere 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 risft.utharet al, 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 impoetanteducing
symptoms of PTS at higher levels of riBesseret al, 2014; Greenret al, 2010) No such effect
was found for depression symptoms and life satisfaction, contrary to some previous(stgdies
Kaniasty, 2006)It is possible that, due tbe 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 pogive adaptation in the affected community, thus supporting the important role of
social support in buffering the effects of high rigknberget al, 2012; McGuire et al., 2018
fact, in the comparison community, interpersonal resources were ndicsigtly 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 riiggve not relied as much on interpersonal support. It

47



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 process in the

context ofhigh risk(Abramson et al., 2015)

Finally, and contrary to our expectations, community resources as a whole were more
strongly indirectly related to positive adaptation in the comparison community. However, an
additional analysis showed that the pati@frnelationships 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 commiip. 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 environment and that improving and strengthening this dimension irsthe po
disaster period is essential for individual and community mental health and wélingss &
Theron, 202Q)Nevertheless, more research is needed to determine the appropriate timing of
these supports. A longitudinal study after hurricane Katrina shaweiDW WKH OHYHO RI1 FK
PTS was associated with increased social support from parents and peers only about a year and a
half after the disastéLai et al, 2018) ,W LV WKHUHIRUH SRVVLEOH WKDW WK
social support systems comedrplay only in the midto longterm period after disaster if not
facilitated by interventions. Further research that examines longitudinal patterns of relationships
between interpersonal and community resources and psychological outcomes shouldhidarify t

point.

That leadership and community economic development were more important resources in
a nonflooded community is contradictory to the theoretical predictions (Norris et al., 2008). But
some studies indicated that higher community economic dewelafpwas related to better
outcomes only among participants who were not exposed to disgstesset al, 2015) In the
present study it is likely that disaster mitigation efforts and subsequent governmental relief
targeting the affected community haperseded the leadership role of municipal authorities and
diminished the effects of economic loss. Although often regarded as an important resource
(BraunLewensohn & Sagy, 2014; Krisheaal, 2018) disaster preparedness was not related to
positive adafation in either community. It is possible that the suddenness of the event as well as
previous wairelated experience with displacement shaped a relatively disengaged relationship

preparednesd his would be in line with some studies that indicate ¢hatulative exposure to
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disasters can reduce disaster preparedheddell et al, 2020) Further research is needed to

clarify these findings, particularly conducted in communities differentially exposed to risks.
Study limitations

This study has sevdramitations. First, as all measurements 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
HOEIROOfV & 2198% Beta&ukk\of the crosectional 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 testingatiterrmodels with different
order of the variables or with control variables, we acknowledge that factors suckdasapter

and current mental health, time of the measurement, as well as observed and unobserved
differences between the two communitieghtihave impacted the results. However, previous
studies have found that resowtoeoutcome relationship holds true even after accounting fer pre
disaster mental healfle.g. Zwiebach et al., 2010} has also been found that psychosocial
resource losssia stronger predictor of distress over longer time periods than vicq Meeshet

al., 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 moreaccurately described as individdal/el 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, enefotie the results reflect
D SRUWLRQ RI WKH YDULDQFH DWWULEXWHG WR SDUWLFLSDQ
findings are in line with previously conducted miéivel studies that have assessed community
resources at an aggregate lefeeyy. Ursano et al., 2014; Wind & Komproe, 2QI)erefore, 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 psychological resource loss. This is an important consideration for
future studies, given the importance of resource loss fordisastter recovery. It is evident that

there are a multitude of resources that play a part in fostering resilience; future studies should aim
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to identify those resources with the strongest potential to protect from psychosocial resource loss
and therefore leatb better postlisaster outcomes. Furthermore, even though the sample size
was adequate 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, wehave not said anything about the generalisability 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 ofiyhigasticularly
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 unemploymastrampant. Additionally, a high
percentage of participants have previously experienced a number of potentially traumatic events
related to war experiences. The closing of workplaces and further increased unemployment after
the disaster, combined with highaterial losses and a governmad 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, ttg study was conducted in the nte@m period after the flooding, when a higher
emphasis on social ties and resources may dominate, which may be different at other recovery

phases.
Conclusions andimplications

Despite its limitations, this study adds te tknowledge of the resilience process after exposure

to disasters. 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 forwarffom operationalising positive adaptation only as the absence of
psychopathology. The samples were of sufficient size and randomly sampled , therefore
strengthening the generalisability of the findings in the similar contexts. We were also able to
comparedindings between two communities similar in terms of population composition and life
experiences but differentially exposed to flooding. The findings indicate that strong individual,
interpersonal, and community resources protect against psychosodiaitectsss and through

that reduce symptoms of PTS and depression and improve life satisfaction. Individual resources,

and especially interpersonal resources and community social capital and engagement, were found
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to be particularly important in the floodedmmunity. 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., 200Q)hence contributing to the development of resilience models in
disasteresearch and planning interventions at different stages of disaster response. Future studies
might benefit from examining these relationships in different social contexts and, particularly,

longitudinally, at different times poslisaster.

Our findings lave implications for disaster preparedness efforts anddsmsster
interventions. Building resources in communities is likely to positively influence community
PHPEHUVY KH D@idglkvéen@h@eZadser@e of high commutaiyel exposure to risk.
Individual resources, community economic development, and trust in community leadership play
an important role in improving community mental health and life satisfaction. However, after
exposure to disasters, and following the stepwise model of psychocsgoadri(Inter-Agency
Standing Committee, 200 7pterventions 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 periodReifels et al., 2014 )Finding ways to promote social support and community

connectedness could be the key to fostering disaster resilience.
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Part lll. Stability and Change PostDisaster: Dynamic Relations Between Individual,

Interpersonal and Community Resources and Psychosocial Functioning

This chapter was previously published Bakic, H. & Ajdukovic, D. (2@9). Stability and
change postlisaster: dynamic relations between individuakerpersonal and community

resources and psychosocial functioniBgropean Journal of PsychotraumatolodQ(1),
1614821 https://doi.orgl0.1080/20008198.2019.1614821
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Introduction

Unlike cognitionbased theories of stress, where stress is considebedtmted in an
LQGLYLGXDOYV DSSUDLVDO RI DQ H YdasedapproaeRhidsspHred LUR QP t
interest in disaster research. This is related to the very nature of the event: surviving a disaster
includes a myriad of losses, some tangiblehsas the loss of loved ones, physical health and
widespread material losses, and many impalpable ones, such as loss of social networks due to
relocation, along with loss of optimism, belief in the just world, and hope. These attributes are

usually embeded in the definition of the event itself, for example, the United Nations Office for

Disaster Risk Reduction (2009) states that a disaste? MHULR XV GLVUXSWLRQ RI WKF
a community or a society involving widespread human, material, ecormmenvironmental

losses and impacts, which exceeds the ability of the affected community or society to cope using
LWV RZQ UHVRXUFHV’

One of the most commonly applied perspectives on stress in studies of disasters stems
from the Conservation of Resourd€OR) theory (Hobfoll, 1989). COR theory claims that
people strive to obtain, retain and protect their resources because of thein viseléor their
potential in obtaining other valuable resources. Therefore, psychological stress is experienced
when there is a threat of loss of resources, actual loss of resources, or lack of resource gain
following the investment of resources. Resiliencyttess, or fast recovery after stressful
situations, is the result of preventing resource loss or recovering resources, which is related to the
SUHYLRXV DPRXQW VWUHQJWK DQG GLYHUVLW\ RI RQHYV UH\
resource categoriesqposed by Hobfoll (1989) are presented able®6.

There is ample evidence supporting the role of resource loss udipaster functioning.
Resourcedss predicted distress after hurricane, both concurrently (Fetedly1992) and
longitudinally (Benight et al., 1999), mediated the relationship between the severity of flood
exposure and psychological distress and physical symptoms (Smith & Freedy;,, &td had
effects over and beyond traumatic exposure andlig@ster psychological functioning (Sattler et
al., 2006; Zwiebackt al, 2010). On the other hand, empirical support for the role of resource
gain seems to be inconsistent: some studiesatglithat it increases psychological functioning
(e.g. Hobfollet al, 2003), others found no relationship (e.g. Zwiebach et al., 2010), while some

even found it related to a decrease in functioning (e.g. Hobfoll, Caisiin et al, 2006).
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However, thee are several limitations in the approaches used up to date. These include the

definition of resources, as well as methodological approaches used to measure them.

Table6

Types of resources

Resource Categories Definition Examples
Items of value due to their

Objects physical nature, rarity or Housing, personal transportatic
expense

Traits and skills that foster

. Self-esteem, optimism, skills
stress resistance

Personal Characteristics

States that are valued because

their general desirability Marriage, health

Conditions

Resources that aid in obtaining

Time, money, knowledge
other resources

Energies

Note.Adapted from Hobfoll (1989)

The most common criticism of the COR theory isdleénition and scope of the key
resources that play a role in experiencing stress (Thompson & Cooper, 2001; Halbeisédben
2014).Acknowledging that almost anything of value may be considered a resource, Hobfoll
(2001) proposed 74 key resources brgpadpresenting four resource categories. However,
previous studies have been inconsistent in the selection of key resources, both in the number of
resources assessed as well as their focus. For example, the number of resources under study can
be found to ary from 14 to 52, focusing on all the four resources categories, material resources
or personal and social resources specifically (Benight, 1992; Freedy et al., 1992; Sattler et al.,
2006; Smith & Freedy, 2000). Furthermore, resource loss score is coynaggmegated across
different categories of resources, assuming equal impact ostpessor functioning. For
example, Hobfoll, Tracet al.(2006) examined the psychological impact of terrorist attacks
using an 1ditem scale t@ssess aixture of indivdual and social resources, such as time for

sleep, optimism, feeling valuable to others and time with loved ones.

Other studies have examined the role of resources at different levels of ecological
systemge.g. Kimhi, 2016; Norriet al, 2008). Individal resources can be seen as personal

characteristics that affect the ability to cope with threatening events and promote the rate of
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recovery, such as soedemographic characteristics, personality traits, sense of control and self
efficacy. Similarly, coomunity and societal resources also contribute to-gissister functioning,

but influence a larger number of individuals at the same time. These resources include, among

others, community economic resources, social capital, community efficacy or trosemmment

and public institutions. This view is linked closely to the widely acknowledged approaches that
emphasize the ecological perspective of multiple, dynamic and interrelated systems that

contribute to development, psychopathology and-aeihg i ngHQHUDO H J %URQIHQEU
ecological model, Bronfenbrenner, 1977). It may be especially useful in disaster research as it has

the potential to guide the prand postevent interventions given that disasters affect a multitude

of systems at once.

The evidence suggests that resources at differing levels of systems contribute to
psychological outcomes pedisaster (for a comprehensive review see for example Borethno
al,, 2010 and Masten & Narayan, 201Rpr example, individual characteristicscbias
hardiness and persistence were found to be related to lower levels of PTSD, depression and
anxiety after natural and humamade disasters (Ahmad et al., 2010; Irman®tadi.,2010; Ying
et al, 2014). An important interpersonal resource, socigbstiphas repeatedly been found to
contribute to better mental health outcomes after disasters (e.g. Bataaln@2007; Kaniasty &
Norris, 2008) Some studies indicate that community resilience, defined as community
leadership, collective efficacy, pra@dness, place attachment and social trust contribute to
mental health and webeing in the context of armed conflict (Brauawensohn & Sagy, 2014;
Kimhi & Eshel, 2009), but more evidence, including in different contexteeésledEven though
these stdies demonstrate the importance of individual and social resources, they do not directly
test the role of resource change. Studies following this line of research, despite the advancement
in the understanding of the ecology of resources, have yet tobegatro the understanding of

the process of resource loss or gain across time (Bestight 2009).

Finally, resource change is usually assessed retrospectively by asking the participants to
rate the amount of loss or gain they experienced since th&telisip to a given time point (e.g.
Benight et al., 1999; Freedy et al., 1992; Sattler et al., 2006; Sniitle&€dy, 2000). Yet, studies
show that retrospective measurements are burdened with recall bias (Moffitt et al., 2010),
especially when it comes fisychosocial variables (Henry et al., 1994). This may be especially

true when measuring change, since change scores tend to be greater in retrospective
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measurements (Norman, 2003). A few authors (e.g. Zwiebach et al., 2010) applied a more direct
approacho assess changes in resources, hamely calculating a difference score by subtracting the
scores from two measurement points. However, it has been shown that change scores are
burdened with measurement error, impacting significance testing and standaodifexents

(Newsom, 2015). Structural equation modeling approaches (SEM) provide a method to analyze
longitudinal change and to test chatigeehange relationships among two or more processes
unburdened by measurement error (Henk & CaStioilo, 2015; MArdle 2009).

The current study aims to contribute to a growing body of evidence supporting the role of
resource loss and gain in pasaster psychological outcomes. At the same time, it aims to
address several of the previously identified gaps. Hinstilizes an ecological perspective by
identifying resources at individual, interpersonal and community level. Second, resources and
outcomes are measured longitudinally, thus directly testing the role of resource loss or gain in
psychosocial outcomesrass time. Finally, a SEM approach is used to test the dynamic
relationship between the change in resources and change in several psychological outcomes,
therefore accounting for measurement error associated with change scores. Specifically, it was
hypothesized that an increase in hardiness and persistence (individual resources), social support
(interpersonal resources) and community social capital and engagement (community resources)
would be related to a decrease in the symptoms of posttraumatic stielepagssion and an

increase in life satisfactian the longterm period after a natural disaster

Method

Event

In May 2014 severe flooding struck sowthstern Europe. In Croatia, the event resulted in the

ILUVW RIILFLDO GHFODUDRMIKRQ RY WKRMW DWH RRJ DF® B/IDRVWH F W L
Directorate. After several weeks of heavy rainfall, on Ma{ around 15:00 hours the river Sava
embankment breached in several locations, which led to a rapid water surge to the surrounding
communities. As aesult of the flooding, two people were killed and more than 13,000 people

were evacuated. Due to the suddenness of the event and a number of refusalevheaatyon,

a large number of people had to be rescued from their flooded homes.
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The flood resulted in devastating material losses: thousands of livestock dramched
around 7,500 damaged buildings, amounting to hundreds of millions EUR worth of damage
(National Protection and Rescue Directorate, 2015). The reconstruction of homes was an
additional source of stress for the affected population. Faced with a choice of receiving monetary
reimbursement (up to around 9,500 EUR) to conduct reconstruction ostamgrthe
reconstruction to the Government, the majority of the affected people chose to take the
reimbursement (Bobovest al, 2016). However, it later became clear that the sum awarded for
the reconstruction was insufficient, leading to additional metewsses and dissatisfaction and a

sense of unfairness.

Participants and procedure

The sample consisted of 224 community members from the most severely struck municipality in
Croatia. The sample size was large enough to ensure that parameter estemaithérathe

acceptable margin of error of 6%, with the confidence level of 95%. Participants were eligible for
this study if they were between 25 and 65 years old, have lived in the community at least 5 years
prior to the flooding and have been in thentounity at the day of the flood incident. They were
recruited using random sampling of households based on the register provided by the State
Geodetic Administration. If several adults in one household were eligible, one adult whose
birthday was closest the interview date was selected. Up to 3 attempts were made to conduct
the interview. Interviews were conducted by trained interviewers using instruments that have
been translated and battanslated by experts fluent in English and Croatian. The avémage

for completing a single interview was approximately 1 hour. Several community leaders
supported and announced the study to community members, including the school principal,

religious leaders and the local radio station.

Interviews were conducted @to time points: in November 2015 (T1) and in September
2016 (T2). T1 was selected based on the almost completed rebuilding efforts in the community
and the return of the majority of the community members, to ensure the feasibility of assessing
community esources. The B@onth interval between the measurement points was deemed
adequate in order to capture change in resources and psychosocial outcomes. Response rate at T1
was 71.3% and the most common reasons for refusal were lack of time or not wabéng to

reminded of the floods. Dropout rate at T2 was 30.5% and was mostly due to moving out of the
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community or working seasonal jobs. Only 19 participants (8.5% of the original sample) refused
to participate at T2, due to low interest or perceiving no besnieim participating. No

significant differences were found in soademographic variables, exposure, mental hezdtle
utilization and resource and outcome measures at T1 between the participants who-aubpped
and those who remained in the study; ¢fi@re no evidence was found for systematic elvap

Descriptive information about the sample and dropout analysis is providedble?.

Table7

Sample Descriptive Information and Dr@jut Analysis

Time 1 Time 2
(N =224) (N = 155) t 2%p)?
M/n SD % M/n SD %

Demographics

Age 48.2 10.69 49.6 10.43 -0.77 (.44)
Female 133 59.6 93 60.0 0.03 (.87)
War veteran 44 19.7 33 21.3 0.78 (.38)
Croatian nationality 145 65.0 104 67.1 0.96 (.33)
Employed prior to the flood 79 35.4 53 34.2 0.34 (.56)
Employed after the flood 58 26.0 48 34.5 0.59 (.44)
Up to high school education 208 93.3 142 91.6 2.23 (.14)
Married/cohabitation 155 69.8 117 75.5 0.01 (.94)
Exposure
Felt life threat 119 53.4 76 49.0 3.83 (.05)
Injured/ill 43 19.3 28 18.1 0.48 (.49)
Seen water 165 74 117 75.5 0.59 (.44)

Psychological
counselling/therapy

Attended before the flood 37 16.6 21 13.5 3.4 (.07)
Attended after the flood 46 20.6 22 14.3 0.53 (.47)
Unmet health needs 71 324 53 35.3 1.06 (.3)
CD-RISC 10 2.93 0.77 2.98 0.76 1.12 (.27)
MSPSS 6.15 0.98 6.17 1.03 0.43 (.67)
CRSSCCE 1.6 0.79 1.65 0.73 0.92 (.36)
PCL-5 1.35 0.92 1.06 0.86 0.81 (.42)
CESDR 0.81 0.87 0.54 0.65 1.83 (.07)
SWLS 4.88 15 4.94 1.34 0.56 (.58)

Note.CD-RISC = ConnoiDavidson Resilience Scale 10; MSPSS = Multidimensional Sc&erakived Social Support; CRS
CSCE = Community Resources ScalBocial Capital and Community Engagement subscale;PEPTSD Checklist for
DSM-5; CESDBR = The Center for Epidemiological Studies Depression Scale Revised; SWLS = Satisfaction withleife Sca
All scale results were calculated as an average response across all items.

aTests of differences in T1 measures between participants who patrticipated in T2 compared to those who did not.
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The study was approved hjniversity of Zagreb Department ofyR$ology ethical
committee Written informed consent was obtained from all participants at T1. Data collection
guaranteed confidentiality since an individual code assigned to the household was used to match
guestionnaires from two time points. In case diggant reported symptoms of distress, he/she
was provided with information on where to seek help and a flyer with information on stress and

coping.
Measures

Individual resources were assessed WitinnorDavidson Resilience Scale-it@m version (CD
RISC 10; CampbeiBills & Stein, 2007). This selfeport scale captures two facets of individual
resources, hardiness and persistence. Participants rated their responsg®on scale (0 ot
true at all 1 =rarely trug 2 =sometimes trye8 =often tue, 4 =true nearly all the timge

referring to the previous month. Internal consistency of the scale was very good at both time
SRLQWYV &UBQEDFKURQERF IV .

Interpersonal resources were assessed using the Multidimensional Scale of Perceived
Social Support (MSPSS; Zimet al, 1988). The 12tem scale assesses the perception of support
from three different sources (family, friends and a significant other)7paint rating scale (1 =
strongly disagreg2 =disagree 3 =slightly disagree4 =neither agree nor disagreé =slightly
agree 6 =agree 7 =strongly agreg Internal consistency was excellent at both time points
SURQERHFKTV .&UR QEDHF 1O3).

Community resources were assessed usingentSocial Capital and Community
Engagement subscale of the Community Resources Scale (Bakic, 2017). The scale was
developed for the purpose of this study and pretested in a pilot. The Squial @ad
Community Engagement subscale taps into social relationships at the community level, namely
connectedness, trust and mutual helping as well as collective efficacyHerg.is a feeling of
trust between community membhe&Zesmmunity members wottigether to solve problems
Participants responded on g8int rating scale (0 not at all 1 =to a small extent =
somewhat3 =to a large extent4 =to a full extenk Internal consistency was good at both time
SRLQWYV & URBO.BIDER QE D kK § V79).
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Posttraumatic stress (PTS) symptoms were measured using the PTSD Checklist for DSM

5 (PCL-5; Weathers et al., 2013), a sedport measure based on DEM5 classification.
Participants rated to what extent they have been bothrethd past month by 20 problems
across 4 clusters of symptoms-éeperiencing, avoidance, negative alterations in mood or
cognitions, increased arousal) on-pdint scale (0 =ot at all,1 =a little bit, 2 = moderately 3
= quite a bit 4 = extremely)Internal consistency of the scale was excellent at both time points

&URQERKFK®WRQE BFK P¥). A cutoff score of 33 is recommended for
diagnosing PTSD when the score is calculated as a sum of all res(idog@set al., 2016).

Depression symptoms were measured using The Center for Epidemiologic Studies
Depression Scale Revised (CESDEata et al, 2004). The scale measures symptoms of
depression in 9 clusters as definedd®M5 (sadness, loss of interest, appetite, and sleep,
thinking/concentration, guilt, fatigue, movement/agitation, suicidal ideation). Participants rated
the number bdays the problem bothered them in the past week/past two weeksuwird Scale
(0 =not at all or less than 1 day last wedk=one or 2 days last wegR =three to 4 days last
week 3 =five to 7 days last weglt =nearly every day for two wegkiternal consistency of
WKH VFDOH ZDV H[FHOOHQW DWiyERW KW RHBRIOPWHKY &URQETL
cutRIl VFRUH LQGLFDWLQJ 3VLIJQLILFDQW™ GHSUHVVLYH V\PSW

calculated as a sum of all responses (Eat@h £2004).

Life satisfaction was measured by the Satisfaction with Life Scale (SWLS; Ritakr
1985). The Htem scale measures global life satisfaction. Participants rated their responses on a
7-point scale (1 sstrongly disagreg2 =disagree 3 =slightly disagree4 =neither agree nor
disagree 5 =slightly agree 6 =agree 7 =strongly agre). Internal consistency of the scale was
YHU\ JRRG DW ERWK WLREH SSRIRQOERF&KBRQEDFKIV .

Data Analysis

To analyze the relationship between the change in resources and change in psychosocial
outcomes, latent difference score &Pmodels were specified (McArdle, 2009). These models
allow assessing the change directly, as a difference between the latent scores from two
measurement points; the approach which has previously been described as particularly useful to
examine the mearhange in scores and predicting change across time (Henk & Gadtilo,

2015; McArdle, 2009). In addition, they enable parceling out the part of variance pertaining to
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the error, resulting in perfectly reliable change variables; a property especialigantpshen

measuring inherently unreliable difference scores (McArdle, 2009).

Conceptually, a difference score calculated using an LDS model is analogous to an
observed difference score calculated by subtracting the values of two measurements, but is
defined at a latent level. This is achieved by specifying a seoahel latent variable with no
observed indicators and forcing a decomposition of the T2 latent construct by a series of
constraints. To specify a LDS model, we (1) specified a latent constrlittaand T2; (2)
regressed the T2 latent construct on both the T1 latent construct and a@emordtent
construct, with the two regression weights set to 1.0; and (3) freely estimated the covariance
between the T1 and the secemdler latent construcMathematically, these constraints define
the T2 latent construct as a sum of a T1 latent construct and a sedendatent construct,
meaning that the latter represents the difference between a T2 and a T1 latent construct and can
be interpreted as atkent difference score variable (for detailed discussion on specifying LDS
models see Henk &astreSchilo, 2015 and McArdle, 2009).

To analyze the independent contribution of a single resource, LDS models were specified
by regressing laterdifference scores of psychosocial outcome variables on the latent difference
scores of the three levels of resources separately. Upon identifying the significant independent
contributions, a full LDS model was tested by regressing psychosocial outcoatdesan all
the three levels of resources at the same time, thus allowing to identify the relative contribution of
a resource with others held constant. Prior to fitting LDS models, longitudinal invariance was
tested for all latent constructs in ordea8tertain latent construct comparability across two

measurement points (see Little, 2013).

Latent constructs were identified by same observed indicators at each time point using
parcels. When the key study question pertains to relationships among laiziegaparcels
have several advantages over single items: superior psychometric properties (higher reliability
and communality, better distributional properties) as well as more favorable intervals between
scale points (Littleet al 2002). In additionthey reduce the number of parameters in the model; a
property that is especially beneficial with relatively small samples. Three parcels per scale were
constructed using recommendations from Liilel.(2013). The parcel score was calculated as
an averge response across all items assigned to it. Latent constructs were scaled by constraining
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the indicator loadings to average 1.0 and indicator intercepts sum to zero for each construct

(effects coding) (Little, Slegers, & Card, 2006). Latent variancethaseestimated as the

DYHUDJH RI LQGLFDWRUVY YDULDQFHY DQG ODWHQW PHDQV
latent variances and means estimation in the original response scale (Little, 2018t hlttle

2006).

Although skew (SI) and kurtes(KI) indices did not point to an extreme deviation from
normality (for all variables in the analysis Sl < |3| and Kl < |10]) (Kline, 2011), multivariate skew
DQG NXUWRVLV WHVWHG E\ ODUGLDYV PXOWLYDUQDWH WHVW
38.4,p<.001,92p= 206.22p < .001). Therefore, robust standard errors and corrected model
test statistics were used to assess models (see Kline, 2011). Models were considered to fit the
GDWD ZHOO ZK HM@s noagidhifieaRiGpl @1} theRoot Mean Square Error of
$SSUR[LPDWLRQ 506(%$ zDV " WKH %HQWOHU &RPSDUDWLY
6WDQGDUGL]HG 5RRW OHDQ 6TXDUH 5HVLGXDO ZDV ” + X ¢

Multiple imputations (MI) were used to address participant dropout battheewo time
points of the study. MI were shown to work well with sample sizes as Idw=a80, multiple
regressions up to 18 predictors and as much as 50% missing data in the dependent variable
(Graham, 2009). One hundred multiple imputations wereutzled and parameters and model fit

indices are shown as pooled values (Enders & Mansolf, 2016).

Analyses were conducted in R (v 3.2.1; R Core Team, 2015), using the following
packages: MVN (v 4.0; Korkmazt al, 2014), lavaan (v 0-32; Rosseel, 2012)emTools (v 0.4
11; semTools Contributors, 2016) and Amelia (v 1.7.4; Honaker, King, & Blackwell, 2011).
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Results

Bivariate correlations of all variables prior to multiple imputations are reporf€ahle8. At the
first assessment point (T1), 32.7 #«73) of community members met the -ait criteria for
probable PTSD, while at the second assessment point (T2) the prevalence decline@botqil7.9
= 40). Similarly, 35.4 %r(= 79) of participants met the criteria for probable depression at T1,
which declined to 18.4 % (= 41) at T2.

In order to meaningfully compare latent constructs over time, longitudinal measurement
variance was tested fail 6 constructs in the analysis. The scalar model of invariance fitted the
data well for all 6 constructs in the model (TaBl&n Supplementary materialgllowing for a
meaningful comparison of means across time. For all models, indicators repid¢berisgent
variables significantly (all gh < .001), while standardized coefficients ranged from- .6%.

Latent difference score models

Prior to fitting regression models with latent difference constructs, separate LDS models were
analyzed in ordermtestimate the mean and the variance of change sd@ele9). The fit of

these models is the same as the fit of intercept invariant model FalrieSupplementary

materials). The means of all the latent difference scores for different types otessour

(individual, interpersonal and community resources) as well as life satisfaction were non
significant, indicating no change in sample mean between the two time points. For posttraumatic
stress symptoms, the mean change was signifipant@01) and iindicated a small to medium
sample level decrease in symptorkbk< - &RKHQTYV G JRU GHSUHVVLR(
mean change was also significami(.001), indicating a small decrease in sample mean level of
symptoms ¢l = - & R K H Q 16). The latent difference score variances were significant

for all constructs (alp < .001), indicating significant betwegaerson differences in a within

person change: for some patrticipants the score increased while for others it decreased over time.
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Table8

Zero-Order Correlation of Variables in the Model

1. 2. 3. 4, 5. 6. 7. 8. 9. 10. 11.
1. Individual resources (T1) 1
2. Individual resources (T2) -6~ 1
3. Interpersonal resources (T: -317  .287 1
4. Interpersonal resources (T -367  .447 637 1
5. Community resources (T1) .24~ .07 16 14 1
6. Community resources (T2) -14 16 1 19 53" 1
7. PTS (T1) -4" -26"  -22°  -15 -4 -2 1
8. PTS (T2) 35" 47" -19  -31%  -14  -24° 67° 1
9. Depression (T1) 4T* 31" -33% 24 -17 AT 69" 46" 1
10. Depression (T2) -3 -4 -9 -3 -.13 -2 497 67" 53" 1

11. Satisfaction with life (T1) 52" A1 5™ .35™ 217 16 -43"  -37"  -55"  -38" 1
12. Satisfaction with life (T2) .31"  .49™ 34" 5" 11 24°  -35" -58" -48" -59" 68"

*p<.05. *p<.01. **p< .001

Table9

Means and Variances of Latent Differences Constructs

Latent difference construct M \% &RKHQTV
Individual resources 0.08 0.37"

Interpersonal resources 0.02 0.69™
Communityresources 0.06 0.36"

Posttraumatic stress symptoms -0.27" 0.39™ 0.43
Depression symptoms -0.26™ 0.5 0.36

Life satisfaction 0.06 0.93"

*kk

p<.001



Regression analysis

Single multivariate regression modelsre tested in order to analyze the independent
contribution of different levels of resourcdsaple10). Regressing psychosocial outcomes on
individual resourcesresW HG LQ D JRR@FR=EBLGp ELW; CEl = .99; RMSEA
(90% CI) =.02 (.00 .03); SRMR = .07). The increase (decrease) in individual resources was
related to a decrease (increase) in PTS symptoms and to an increase (decrease) indifiesatisfa
Individual resources accounted for 6.8% of change in PTS symptoms and 14.8% of change in life
satisfaction. Difference scores in individual resources were not related to difference scores in
depression symptoms. The regression model with interparessources also fitted the data well
$(237) = 280.63p = .04; CFl = .99; RMSEA (90% CI) = .03 (.6104); SRMR = .07). The
increase (decrease) in interpersonal resources was related to a decrease (increase) in PTS and
depression symptoms, and anrgase (decrease) in life satisfaction. Interpersonal resources
predicted 11.2% of variance of change in PTS symptoms, 5.1% in depression symptoms, and
23.1% in life satisfaction. Finally, specifying community resources as a predictor resulted in an
accepteE OH P R GPQ7)1+.3%0.96p = .001; CFl = .97; RMSEA (90% CI) = .04 (.0205);
SRMR = .08). The increase (decrease) in community resources was related to an increase
(decrease) in life satisfaction, accounting for 6.2% of variance. The chaogeimunity

resources was not related to a change in PTS and depression symptoms.

Table10

Standardized Regression Coefficients in Single Multivariate Regression Models Predicting Latent
Difference Scores in PTS abeépression Symptoms and Life Satisfaction with Latent Difference

Scores in Resources

A P G /LIH
Predictors G 376 0 "HSUHV! satisfaction
SE SE SE
0 ,QGLYLGXDO UH -.26 0.11 -.14 0.08 .39™ 0.15
ad , QWHUSHUVRQD -.34" 0.06 -23" 0.06 A48™ 0.1
0 &RPPXQLW\ UHV -11 0.11 -.08 0.09 25 0.15

Note.0 ODWHQW GLIIHUHQFH VFRUHV
*p < .05. **p < .01. **p< .001.
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In the multiple structural regression model showRigure2, only significant regression
SDWKV IURP SUHYLRXV DQDO\VLV ZHUH VSH3OZ)I£666.926KH PRGH
=.03; CFI =.98; RMSEA (90% CI) = .02 (.6103); SRMR = .07). While controlling for other
resources, an increase (decrease) irviddal resources significantly predicted an increase
(decrease) in life satisfaction, while the effect on PTS symptoms was close to statistical
significance f = .054). The change in interpersonal resources significantly predicted the change
in all three gychosocial outcomes: an increase (decrease) in those resources was related to a
decrease (increase) in PTS and depression symptoms and to an increase (decrease) in life
satisfaction. The relationship between community resources and life satisfactioo lwager
significant while controlling for other predictors. In total, resources accounted for 10% of change

in PTS symptoms, 3.5% in depression symptoms and 25.9% in life satisfaction.

Covariances between all other latent constructs in the model weaélyirgstimated
freely; however, only significant covariances were included in the final model. All latent
constructs at T1 correlated significantly, with the correlations rangingrfrom9 tor = .75
(Figure 1). In addition, latent differences in thrsyghosocial outcomes correlated significantly
ranging fromr =-.29 to .5, as well as T1 level of PTS and depression symptoms with the change
in depression and PTS symptoms respectively, and T1 life satisfaction with the change in
depression symptoms (Figul). Latent differences in the resource variables did not correlate
significantly (for individual and interpersonal resources.17,p = .095; for individual and
community resources= .11,p = .263; for interpersonal resources and community resources
.18;p = .1486.
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Figure2. Standardized Coefficients in Multiple Multivariate Regression Model Predicting Latent
Difference Scores in PTS and Depression Symptoms and Life Satisfaction with Latent Difference

Scores irResources

Note.,QG ,QGLYLGXDO UHVRXUFHV , QW ,QWHUSHUVRQDO UHVRXUFHV &5 &RPPX
Subscript 1 denotes first measurement point (T1), subscript 2 denotes second measurement point (T2)

Measurement models androglations between resources and psychosocial outcomes at T1 not shown for simplicRy;3nd

=-.46;p=<.001); Ind:Dep. (r =-.4; p<.001); Ind:LS1 (r = .49;p = <.001); Int: PTS (r =-.29;p = <.001); Int:Dep. (r =-.27,

p=<.001); Int:LS: (r = .46;p = <.001);CR:PTS (r = .21;p=.003); CR:Dep: (r =-.16;p =.02); CR:LS: (r = .22;p = .003);

*p<.05. *p < .01. ***p < .001.

Discussion

The current study aimed to contribute to a growing body of evidaumnmeorting the role of

resources in postisaster psychosocial outcomes. It analyzed the independent and relative
contribution of change in individual, interpersonal and community resources to change in PTS
and depression symptoms and life satisfactiogr @tflooding based on a dynamic process
hypothesis derived from the Conservation of Resources (COR) theory. The change was observed
directly, rather than retrospectively, over a time period between one and a half and two and a half
years postlisaster, ath modeled using the Latent Difference Score models (McArdle, 2009) thus

addressing several of the gaps in previous studies.

One and a half years after a severe flooding, about 30% of the participants metotiie cut

criteria for probable PTSD and depressidlthough this percentage declined two and a half
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years postlisaster, the rates of potential mental health disorders remain high. Independently, the
increase (decrease) in individual resources was related to a decrease (increase) in PTS symptoms
-.26;p DQG DQ LQFUHDVH GHFUHD VW .0DY). e incre’se WLV IDF

GHFUHDVH LQ LQWHUSHUVRQDO UHVRXUFHV-Zp¥ .QOH)ODWHG |

DQG GHSUHVVLRQ2¥pR DWW RaRd/an increasscHFUHDVH LQ OLIH VDWLV

48;p < .001). The increase (decrease) in community resources was related to an increase
GHFUHDVH LQ OLIH N-D0UYMnhE MILLREmModel, while controlling for

other resources, community resd&J FHV ZHUH QR ORQJHU VLIJQLILFDQWO\ UH

A3; p =.144).

The prevalence of probable PTSD and depression are comparable to-ttamgedound
in previous studies. The prevalence of disorders among direct disaster surviversetmgen
3.7% and 60% for PTSD (Neré&t al, 2007) and 5.8% and 54% for depression (Tetra,
2014), and declines over time (Goldmann & Galea, 2014; McFarlane, 1988; &atj2004).
In addition, the overall pattern of relationships in estimatedels support the role of resources
in COR theory: the more the resources changed over the time period of the study, the greater was
the change in psychosocial recovery. Importantly, resources at different levels of the ecological
system predicted differgé psychosocial outcomes, with interpersonal resources as the strongest

predictor of recovery.

That interpersonal resources were related to all of the measured outcomes came as no
surprise: the support from a significant other, family and friends hasstemty been found as a
protective factor, contributing to good paBsaster outcomes (Bonanno et al., 2007; Bonanno et
al., 2010; Kaniasty & Norris, 2008). Deterioration of social support was previously found to
negatively impact psychological distres®r in the midto longterm period after a disaster
(Norris & Kaniasty, 1996). Disasters are characterized by numerous factors that can cause
deterioration in social support: they disrupt social networks, increase expectations for support,
interfere withsocial activities and can lead to conflicts related to aid distribution; all of which
impact mental health and general wedling (Kaniasty & Norris, 2004). In other words,
interpersonal resources can serve as a mesosystem, by fostering availabiligy césmbrces
closer to the individual (Bronfenbrenner, 1977). They can be used to obtain different types of
support, such as emotional, instrumental or informational, therefore contributing to mobilizing

multiple resources and influencing several psychiasotitcomes at the same time.
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Individual resources defined as relatively stable traits of hardiness and persistence reflect
the ability to adapt to change, problems, illness, pressure, failure and painful feelings (Gampbell
Sills & Stein, 2007)Consistetly with the results of the current study, they have previously been
found to be related to a range of mental health outcomes after digdstaad et al., 2010;
Irmansyah et al., 2010; Yirgf al, 2014), as well as personality traits, such as neurotjcism
positive and negative affectivity, optimism and hardiness, all of which are important factors in
postdisaster adaptation (CampbSiils et al, 2006; Connor & Davidson, 2003DUD QUP DN
2010). It has also been found that individual resources can secfelfowing an intervention

HJ &RQQRU 'DYLGVRQ KRZHYHU WR WKH DXWKRUVY N

examined whether they change in the aftermath of a disaster or the relationship of that change to
psychosocial outcome$hat individual reources were not related to depression symptoms is an
interesting finding, as they are conceptually related to the concept of mastery, the belief that one
FDQ VROYH RQHYTV SUREOHPVY DQG UHVSRQG HIIHFWLYHO\ LQ
foundto be related to a less depressed mood and should prevent feelings of helplessness often
found in mood disorders (Yehudaal, 2006). Our findings may reflect the higher importance of
contextual resources in pedisaster settings and the crucial roleotessing support across
broader networks (Bonanno et al., 2010), rather than the role of individual resources.

Finally, community resources, namely social capital and community engagement,
exhibited a positive contribution through general life satigactStudies on these resources are
scarce; however, available evidence suggest that they are related to lower levels of anxiety and
distress in the context of war (Bratewensohn & Sagy, 2014; Kimhi & Eshel, 2009) and have
a buffering effect against pdyalogical distress after a series of natural disasters (Benight, 2004).
In addition, a closely related resource, sense of community, was found to be related to subjective
well &eing and life satisfaction in community based samples (Davidson & Cotter, Ai@¢2¥zet
al,, 2001). All of these studies examined related, but not identical aspects of community
resources, in a wide variety of contexts and communities; therefore, the extent of the effect of
community resources on psychosocial adaptation is yet tetermined. Although not directly
beneficial for psychological health recovery in the current study, connectedness among members
of the community, levels of trust, mutual helping and community efficacy enhance the quality of
life and may contribute to ¢hefforts to revitalize and rebuild the community after a disaster

(Norris et al., 2008). Furthermore, the relationship between distal systems, risks or resources
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(those that are further away in relation to the individual in an ecological system) taluzdivi

level outcomes is expected to be weaker, since they arise from the broader community or societal
context and exhibit their influence through more proximal processes. This is also evidenced in the
current study, where community resources were no laaganificant predictor of psychological
adaptation after controlling for other resources. However, resources at distal levels of systems,
such as community social capital and engagement, impact a large number of individuals at the
same time, and thus haan important value as a strategy for disaster preparedness and response
(Norris et al., 2008).

It is important to emphasize that the mean level of resources during the course of the
study remained the same. In addition, there were no significant relationships between changes in
different resources, meaning that for any individual they changed indepiy: increase in one
resource was not necessarily followed by an increase in the other. These findings call for targeted
postdisaster interventions that can, by increasing the mean levels of resources in affected
communities, decrease the levels ahgyoms and increase wddeing. Following the stepwise
model of psychosocial support (Irtdgency Standing Committee, 2007) and essential elements
of mass trauma interventions (Hobfoll et al., 2007), the present study provides further evidence
that suchnterventions should start by securing basic needs and safety, followed by family and
community level interventions focused on fostering social support and connectedness.
Interventions focused on recuperating individual resources may be needed latethdupiagt
disaster recovery, and should target individuals who experience higher mental health risks.
However, the research interests up to date do not reflect the relative need for better understanding
of the role of different levels of interventions. Taes a disproportional amount of evidence of
successful interventions at the individual level compared to the community level. This gap is
largely due to major challenges of doing research at the community level in the immediate
aftermath of disasters; nentheless, such studies are essential to determine potential benefits and

pitfalls of communitylevel interventions (Bonanno et al., 2010).
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Study limitations

There are several limitations of this study. It should be noted that the sample size relative
to the number of estimated parameters in the models is relatively small. However, the
requirement of a large sample size in SEM models is most often related to specific distributional
assumptions, namely multivariate normality. Since robust estimators areubkés study, this
limitation is somewhat addressed. In addition, new developments in the field of structural
equation modeling point to relatively small gains in mean and variance confidence intervals
above the sample size of 150 (Little, 2013), argulmat much smaller samples are required

compared to earlier recommendations.

Other limitations pertain to methodological and theoretical considerations. The first time
point of measurement in this study was one and a half years after the disastemightdiave
resulted in lower means and variances of change and reduced the size of regression coefficients.
In addition, refusals at T1 due to not wanting to be reminded of the floods could have further
reduced the estimated psychosocial effects of trestis However, since the means of PTS and
depression symptoms were still changing between two time points, this indicates that the

community was still recovering from the disaster.

Next, community resilience in this study is measured through indiviéuel
perceptions, and can more precisely be understood as the availability of those resources to that
individual. Although these perceptions are likely to be embedded in the actual resources available
in the community, this cannot be ascertained witharbascommunity examination of both
community level estimates and individual perceptions. The emerging literature on the role of
community resources in pedisaster outcomes continues to rely on aggregating individuel
perceptions, and even thoughasares of community resources for archival, populageel
data have been developed (e.g. Sheetedd, 2010), they have not been applied yet to studies of

psychological outcomes after adversity.

In addition, given the correlational nature of the study, it is possible that individual
characteristics as well as current levels of mental health andeialy affected estimates of
resources. However, previous studies found that resource loss is@tampredictor of post
disaster outcomes over and beyondgisaster psychological functioning (e.g. Zwiebach et al.,

2010), suggesting the resourg¢esoutcomes relationship. Finally, the percentages of the
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explained change in the psychosocial outcqrasgecially for depression symptoms, are
relatively small. This indicates that there are numerous resources that contributedisaxist

recovery, and further research is needed to establish their relative importance.

Conclusiorns and implications

In conclusion, this study emphasizes the role of dynamic change of different levels of
resources in psychosocial outcomes in communities after disasters. It supports the position that
understanding resources, their trajectories and change, is one of thenparsaint challenges for
future research (Norris et al., 2008). Identifying resources at individual, but especially at
community and society level that can be easily mobilized, that are robust to disaster impact and
can be increased by interventions, ipafamount importance to disaster preparedness and
response. Future studies would benefit from including more time points in both the immediate
aftermath of disasters as well in the long term period, and examining the factors that affect

resource change.
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General discussion

This dissertation aimed to examine the process of resilience in the face of disastrous flooding.
Resilience was defined as a dynamic process in which individuals and communities harness
resources from different leveebf ecological systems in order to adapt to aversive and potentially
traumatic circumstances and maintain or recover their psychological health aiteingll

Previous studies explored the trajectories of-plistster outcomg$alatzerLevy et al., 2018)

developed numerous questionnaires for measuring potential res@ufioelde et al., 2011and

examined the relations between some risk and protective factors tdigmster outcomes

(Bonanno et al., 2010, 2015; Norris et 2008) This dissertation argued that most of these
TXHVWLRQV FDQ EH VHHQ DV 3ZKDW"™ TXHVWLRQV DQG WKDW \
WR WKH 3KRZ" TXHVWLRQV LQTXLULHV LQWR WKH G\QDPLF D\

Several notale research gaps were identified. First, even tholighvailability of
resources is generally regarded to be the key to positive adaptation after disasters (Norris et al.,
2008; Southwick et al., 2014), far less is known about how disasters affecarnidgmow their
availability changes in different periods of disaster recovery. Then, even though resource loss is
considered to be the key cause of why individuals and communities experience negative effects
of disasters (Hobfoll, 1989, 2002), several tledical and methodological aspects related to the
measurement of resource loss need to be further explored. These include, for example, the
possibility of reaching an understandingtoe types of resources that are most likely to foster
positive adaptatiorexploring how to mitigate resource loss and considering direct ways of
measuring resource loss as opposed to retrospective ones. Furthermore, interactive or moderating
processes in resilience afeedisaster are largely unexplored. Resilience as a¢kieallens is
focused on processes that occur in the context of high risk, however, studies that compare
processes related to positive adaptation in communities differentially exposed to disasters are
scarce. This section of the dissertation will preseatmain findings, their generalizability to
other contexts, the contribution of this dissertation to the study of resilience after disasters,

practical implications and future research directions.
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Main findings

Two studies were conducted in order toiaeh the research aim and to respond to the previously
identified research gaps. The first study was conducted in two communities about one and a half
years after the 2014 flood. One community was the most severely affected municipality in
Croatiainthe D RRG 3DIIHFWHG FRPPXQLW\" WKH RWKHU FRPPXQL
VHOHFWHG EDVHG RQ LWV VLPLODULW\ DQG SUR[LPLW\ WR Wi
FRPPXQLW\"’ 7KH VWXG\ DQDO\VHG WKH UHODWLRQVKLS EHW
ecological systems (individual, interpersonal, community) to psychosocial resource loss and

mental health and life satisfaction. It also compared these relationships between the two

communities. The second study analysed the relationship between res@nge ahd positive

adaptation in the affected community through time, between one and a half and two and a half

years after the disaster. The main findings can be summarised in three categories: the impact of
disasters on psychosocial outcomes and resgutwesole of the preservation of resources in

postdisaster recovery, and the differenceth@importance of resources from different levels of
ecological systems for adaptation and recovery.

Disasters negatively impact mental health and resources

A yea and a half after a disasténge prevalence of probable PTSD and depression were higher in
the affected community compared to a similar, but not flooded community. Approximately a

third of the community members from the affected community met the arftareither probable

PTSD or depression, compared to approximately a fourth in the comparison community. Previous
studies generally indicated lower levels of mental health burden for the time period when this
study was conducted. For example, Chen and[\fu RmaMaI3, which included studies
where PTSD was assessed with-seffort questionnaires, found that the prevalence of PTSD

was 11% in the period of more than 6 months after a disaster. Similarly, in a recent review, the
prevalence of probdd depression varied between approximately 5% and 28% in the time period
longer than 10 months after natural disasteosve et al., 2019)

Contrary to the effect of the flood on mental health, life satisfaction was not different
between the two communities. The effects of disasters on life satisfaction are largely unknown as

most studies focus on mental health indica(Benanno et al., 2010%tudies that did look into
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subjective welbeing and life satisfaction reported mixed results: some indicated that life
satisfaction is not related to disaster expoguen Ootegem & Verhofstadt, 201 &thers report
lower life satisfaction for disaster survivdSui & Han, 2019) A study conducted on the data
obtained fronthe European/World Values Survey indicated that hurricanes have asystally
negative effect on individual welleing in developing countries, while this effect was much
smaller in highly developed countriéBerlemann, 2016)As locations, severities of studied
disasters and timing of these studies varfiedher evidence is needed to fully understand life
satisfaction in the context of disasters. Nevertheless, this finding highlights the notion that
positive adaptation is mothanjust the 3 O H Y Hr@ntaRhealth and that symptoms of mental

health problens can occur alongside indicators of weding (Southwick et al., 2014).

The first study also found that the level of community resources was significantly lower
in the affected community one and a half years after the disaster, suggesting the nmapgatte i
of the flooding. This impact lasted throughout the course of the study: at the community level, the
average level of resources remained the same between one and a half and two and a half years
after the disaster. This finding supports some prevituties conducted in the context of
ongoing political violence that showed that the severity of exposure and repeated exposure to
potentially traumatic events can deplete community resouBrasitLewensohn & Mosseri
Rubin, 2014, Kimhi & Shamai, 2004). Ehermore, the second study showed that the
intraindividual change in the availability of community resources was not related to the change in
either individual or interpersonal resources, ¢hgrindicating that community resources have a
unigue varianceKkDW FDQ QRW EH VXSSOHPHQYWRG VERAL@Q®LYKXKGSRRO W\
family or loved ones. Given that the availability of community resources can have a positive
impact on a large number of people at the same time, this finding has a partiaugafioval

disaster strategy and preparedness.

Preservation of key resources fosters pdsaster recovery

Not surprisingly, the first study showed that the affected community experienced a significantly
higher psychosocial resource loss than the comparmomanity. Similar results were

previously found in a study of differentially exposed communities two years after a disaster
(Ritchie et al., 2018)This study also reaffirmed the previously reported strong relationship

between resource loss and psychosocial adaptatiose tommunity members who experienced
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greater psychosocial resource loss reported worse symptoms of posttraumatic stress and
depression and lower life satisfaction. However, resource loss was not inevitable. Community
members who had stronger individuatlamommunity resources, and in the affected community
also interpersonal resources, experienced less psychosocial resource loss, and through that,
experienced fewer PTS and depression symptoms and greater life satisfaction. Similar findings
were reported fothe role of social support in longitudinal studies 6 months after a mass shooting

(Littleton et al., 2009and almost two years after a hurricaNeI(ris & Kaniasty, 1996).

Furthermore, the second study found that a direct change in resources over time was
related to the change in the level of adaptation in the affected community. Namely, community
members who experienced an increase in individual, interpersonal and community resource
experienced a decrease in PTS and depression symptoms and an increasatisfdiétion, and
vice versa. Previous studies on resource gain showed inconsistent results, ranging from week
positive association to psychological adaptation, no association or even a negative association to
adaptation (Hobfoll et al., 2003, Hobfoll &t, 2006 Zwiebach et al., 2010). However, these
studies assessed a variety of resources, mostly onlywan levels of ecological systems, and
measured the gains retrospectively or indirectlg\ DVNLQJ WKH SDUWLFLSDQW WR
JDLQ themRXWKRUYV NQRZOHGJH W-Kds¥ed stdWwafiidadtergffedts th& PP X QL'
examined the prospective change in resources and helatis to a change in psychosocial

adaptation.

Finally, the two studies jointly indicated thdisasters have a different impact on the
average level of resources in the community, depending on the ecological level. While the flood
depleted the community resources in the affected community, there were no differences in the
communitylevel individualand interpersonal resources between the affected and the comparison
community. Moreover, the average level of resources did not change in the affected community
between the two time points of the study, meaning that the negative impact of the flood on
community resources persisted till at least two and a half years after the disaster. Studies on
dynamic changes in resources, particularly community resources, after disasters are scarce
(Southwick et al., 2014). Still, there are some indications that indaVigsources recover
relatively quickly postadversity(Kimhi et al., 2017) For interpersonal resources, hamely
perceived social support, results are mixed with some studies indicating tlatasks after a
disastelLowe et al., 2010; Norris et al., 2005; Thoresen et al., 28i@)thes that it remains
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unchangedCherry et al., 201). Resource robustness has important implications forgisadter
recovery. On the one side, resourttest are robust, meaning they can withstand the impact of the
adverse effect of a disaster, will be more readily available to suiweodcovery process (Norris

et al, 2008). On the other side, interventions lik#ly be targeted at important resources that are

recovering more slowly.

Resilience is embedded primarily in the social context

The positive effect of interpersonal resources, namely social suppongntal health outcomes

in thegeneral population @hpositive adaptation after disastdras been extensively documented
(Bonanno et al., 2007, 2010, 2015; Cherry et al. 12Blbrris et al., 2005, Kaniasty & Norris,

2008; Lowe et al., 2010; Watanabe et al., 2004). The results of the first study intheated
interpersonal resources are directly relatef@veer symptoms of depression and greater life
satisfaction in both communities. Moreover, as it was mentioned earlier, it also showed that
interpersonal resources exhibit an indirect effect on postilagtation, through mitigating
psychosocial resource loss. However, by comparing the relationship of different levels of
resources and outcomes, this study indicated that social support was the most consistent predictor
of outcomes. The second study furthere indicated that intrapersonal change in interpersonal
resources was the strongest predictor of change in mental health and life satisfaction over time,
over and above individual and community resources: the more the interpersonal resources

increased er time, the more the symptoms decreased and life satisfaction increased.

Although some previous studies found a direct relationship between community resources
and mental health (Braticewensohn & Sagy, 2014; Bryant et al., 2016; Kimhi & Eshel, 2009;
Wind & Komproe, 2012), in the first study community social capital and engagement only had an
indirect contribution to mental health and life satisfaction, through being related to less
psychosocial resource loss. The second study found that an intrauadliefchnge in community
resources over time was related only to the change in life satisfaction andsthasditiation
was not significant when controlling for other resources. This, however, does not diminish the
importance of community resources farspdisaster resilience. Given that psychosocial resource
loss has a strong relationship to pdstaster outcomes, the role of community resources in
supplementing resources on lower levels of ecological systems-isagtigible. Although

previous studige mostly did not test the relationship between community resources and outcomes
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while controlling for resources on other levels of ecological systems, it is reasonable to expect
that the relationship between distal systems and the individual is weakertiNgess, as they
affect a large number of people, they are still an important strategy for disaster preparedness and

recovery (Norris et al., 2008).

Finally, the first study also found that the association between resources and mental health
and life saéisfaction was different in the affected and the comparison community. In the affected
community, the relationship between the interpersonal resources and community social capital
and engagement, as a facet of community resources, was stronger for atiech@ascomes.
Conversely, in the comparison community, economic diversity and leadership, other facets of
community resources, were stronger predictors of outcomes. While some previous studies found
that interpersonal resources buffer the effect of higlhfor individuals who were exposed to
higher levels of riskArnberg et al., 2012; McGuire et al., 2018), this is one of the rare studies
that examined this effect for community resources. Taken tog#tlese findings suggest that
long-term positive adptation of disasteaiffected communities has more to do with the aspects of
the social environment, both at the individual and the community leaal other potential

resources.
Generalizability of findings

Studies of disaster resilience @@nducted in a variety of contexts: at different time points after

the disaster, in various cultural and community contexts and after a range of different events.
These characteristics of a particular study could impact the results in different waysiaind li

their future generalizability and practical implications to specific situations. The two presented
studies were conducted in the long term period after a flood, between one and a half and two and
a half years after a disaster. The two studied comnegnitere rural, previously affected by war

and among the least developed municipalities in Croatia based on a number of economic criteria.
In addition, a large percentage of ethnic minority members traditionally live in the affected
community. In the nextextion, some findingthat are potentially relevant for future studies and
interventions will be discussed from the point of the broader context of the study.
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Different time points

The initial recovery period after disasters is a time of major changks physical and social

environment during which individuals and whole communities experience numerous changes.

This turbulent period has previously been described in the literature. Early after a disaster,

disaster survivors quickly engage in the recoedfgrts and usually exhibit high levels of

VXSSRUW DQG PXWXDO KHOSLQJ .DQLDVWw\ 1RUULV 7K
KRQH\PRRQ SHULRG™ 7KH KRQH\PRRQ SKDVH LV XVXDOO\ IRO
of solidarity and mutuadupport. Disillusionment, mistrust and anger become more common, as

the causes of the event are being discussed and blame is attributed to certain actors in the events
leading up to the event or during the disaster resp@hsano et al., 2008 he depletion of

supportive resources can also be caused by a variety of factors often present indisap@st

reality, including disruption in social networks due to death, injury or relocation, unrealistic
expectations of the levels of available support and disruption of community activities (Kaniasty

& Norris, 2004).

As the two presented studies were conducted in tigetkrm period after a disasténey
likely failed to capture some of the previously described processes. The results of this study
indicated that individual and interpersonal resources might be more robust than the community
resources, as they were notpacted by the disaster. But, it is possible that the flooding also
reduced the average level of individual and interpersonal resources in the affected community,
but that they recovered by the time the study was conducted. In a rare example of a fatgitudi
study of resources, Kimhi et §2017)studied the effects of intensive terrorist acts in the context
of the ongoing Arab, VUDHOL FRQIOLFW 7KH ILUVW WLPH SRLQW RI Wk
S HD F H I Xtbe ¥é¢oRdHdfiring a period of intensive terror attacks characterised by almost
daily stabbing attacks, and the third six months after the wave of violence. Authors found that
individual resources, defined similarly as in this dissertation, declined bethvedirst two time
points and then increased between the second and the third time point. A similar pattern of
resource loss and recovery was found by Norris et al. (1999) or social support in a study of the
effects of floods in Mexico in two communitiel® the first measurement point, conducted 6
months after the flood, the perceived social support was lower in both affected communities in

comparison to the Mexican norms. However, 24 monthsdiseaster, the levels of social support
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recovered to expeetl levels in one community. In the other community, that experienced mass
casualties and was completely relocated to a new area due to the severity of the damage, the

levels of social support remained below the norms.

Thetime period when this dissertatiovas conductedould have also impacted
associations between the resources and the outcomes. As resources become more or less
available, the relative importance of a resource for positive adaptation is expected to change
(Hobfoll, 1989, 2002). It istheefore,possible that the patterns of relationships between
individual, interpersonal and community resources and outcomes in this dissertation would have
been different had the measurement points been earlier or later. Studies of the relationship
between gcial support and mental health appear to support this notion. In a study conducted after
the previously mentioned floods in Mexico, Kaniasty and Norris (2008) found that social support
significantly predicted PTSD between 6 and 12 monthsgisaster and2 and 18 months pest
disaster, but not between 18 and 24 monthsgissister. Similarly, in a study of children from
New Orleans that were affected by Hurricane Katrina, Lai et al. (2018) found that social support
from peers significantly predicted ptrsiumatic stress only in theng-term period after the
disaster- between 13 to 17 and 19 to 22 months. More research, especially regarding community
resources, should further clarify these temporal factors.

Different communities

All disasteraffected conmunities have a unique set of pamd posidisaster characteristics that
can impact research results in various ways. The members of both the affected and the
comparison communitin this dissertatiomave experienced a high number of potentially
traumaic events prior to the flood. As previous exposure to-disaster related trauma can
sensitize individuals to traumalated stress (Brooks et al., 2016), this could have resultbd in
relatively high prevalence of probable PTSD and depression in botmanities. These
communities also shared some other potential risk factors for poor mental health such as very
high levels of unemployment and livingam environmenthatis among the most disadvantaged
onesin the country based aeveralindicators, 8ch as averageer capitaincome and

community demographic change. Interestingly, even though majority and minority members
the affected community differed in the percentage of unemployment after the flood, there were no

differences in any of the resaaror outcome variables. Previous studies found that minority
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status is related to a greater risk of mental health problems after digAsi&mss & Boscarino,
2005; Bonanno et al., 20Q8ikely due to differences in the @oeconomic statudonanno et
al., 2007) It is possible that in this particular context the pervasive economic hardship for both

the majority and minority community members annulled these differences.

In thelight of recent devastating earthquakes in Croatia, in Zagreb in March 2020 and
Petrinja, in December 2020, the question of the effect of the level of urbanisation on the
resilience process is particularly saliefiis dissertationconducted in two nenrban
communities, found that community social capital and engagement were assotiagasitive
adaptation in the affected community. However, previous studies found several differences in
disaster resilience between urban and-udran communities. la study that compared urban
and rural communities during missiles attacks, Braewensohn and Sag014)found that
community resources, defined as emergency leadership and social capital, were the lowest among
urban residents. Moreover, the relationship between community resources and stress reactions
was stronger in nearban areas. Siitarly, West et al. (2013) found that community support
mediated the relationship between individual exposure to a hurricane and mental Health in
nonturban sample, whereas this effect was not observed with the urban sample. Finally, Cutter et
al. (2016)examined community resources in urban andudran communities in the USA based
onaresiliency inéx drawn largely from secondary sources. The authors found that, overall,
community resources were slightly stronger in urban areas. However, they found significant
gualitative differences in the types of community resources that primarily describe these
communities: economic resources were more related to urban and communitytoayatal

urban areas.

While economic development might be somewhat less important in rural areas, it is still
viewed as one of the key resources for disaster resilience (Hbalis 2008). Our finding that
economic development was unrelated to mental health and life satisfaction in the affected
community is an interesting onéconomic development might hagenerally weaker effects in
communities with uniformly low levels a&sources and low economic diversitghich were
then furthemegativelyimpacted by a disaster. Some support for this notion comes from studies
on lowincome sukpopulations affected by disasters. In a study ofiloeome mothers 5 years
after hurricané&atrina, Paxson et al2012)found that hurricaneelated home damage, but not

pre-hurricane income, predicted psychological distress 7 to 19 months after the disaster.
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Moreover, in a multlevel study of communities 13 to 16 months after Hurgc8andy, Lowe et

al. (2015)found that, contrary to expectations, community economic development was unrelated
to mental health in the disaster affected areas, but was related to mental health in areas that were
not affected by disasters. Similar to the 2014 flooding wa@a, extensive government programs
were implemented in the aftermath of Hurricane Sandy to mitigate the damages to homes and
support rebuilding effortAbramson et al., 2015}t is possible that governmefihanced

models of home reconstruction help to mitigate further financial loss and render

undistinguishable interpersonal differences in access to community economic resources and

previous socigeconomic differences.

Diff erenttypes ofdisasters

Disastes are oftentimes classified according to their cause in natural ( e.g. floods, earthquakes,
storms, fires, epidemics) and industrial (e.g. chemical and oil spills, explosions, poisonings,
radiation). Previous reviews have indicated that mental health amsezg of industrial

disasters are even more persisteantthose of natural disasters (Neria et al., 2008; Norris et al.,
2002). This is likely related to different social processes unfolding in the aftermath of these
disasters. Communities in the aftextim of industrial disasters typically do not experience the

high levels of compassion and mutual help that are usually observed after natural disasters
(Cuthbertson & Nigg, 1987)hey are also usually followed by more community strife and

stronger deterioration &ocial relationships due to disagreements between community members
RQ 3ZKR LV D YLFWLP" VHDUFK IRU SDUWLHV UHVSRQVLEOH I
regarding the legal aspects of disaster recovery and reparations of damages (Kaniasiy, & Norr
2004). These processes are likely to have an impact not only on the mental health outcomes but
also on resilienc@romoting resources. In a study conducted a year after the Exxon Valdez Oil
spill, Palinkaset al.(1992, 1993foundthathigher exposed community members reported

greater declines in quality of relationships with family members, relativespdcers, friends,

and neighbours. In another study after the same disR#tey et al(1992)found that these

effect persisted 18 months after the event. Therefore, it appears that interpersonal resources, as

found in this dissertation, could be recovering more quickly after natural disasters.

Finally, even though epidemics and pandemics avally classified as natural disasters,

they have some distinct differences compared telmological natural event®andemics

82



impose severe restrictions on (community) social environment, including limitations etoface

face contact with other peopleelto official regulations or fear of infection, obligatory self

isolation due to infection, closing of usual places of gathering and workplaces, and disagreements
between community members on the appropriate strategies to curb the infection rates. It is
therefore likely that future studies will show that pandemics have a more detrimental effect on the
community resources than other natural disasters. Furthercooneyunity resources mane less

likely to protect againgbsychosociatonsequences of pandesi as individuals will have to rely

more on their individual resources. Some preliminary evidence inditgtecommunity

resources indeed decrease with repeated outbreaks of the pa(iiemhic Eshel, et al., 2020)

and that individual resourcdsit not community resources, are associatitll pandemierelated
distresgKimhi, Marciano, et al., 2020)

Theoretical contributions and practical implications

This dissertation provided further evidence in support of the Conservation of Resources theory
(Hobfoll, 1989, 2002) in the coext of disasters. The first study indicated that psychological
resource loss, which is regarded to be in the centre of the process of coping with stress and
trauma, can be mitigated throuigivestment ofesources at the individual, interpersonal and
comrmunity level. It further indicated, in a rare case of comparison of an affected and a similar but
not affected community, that individual and interpersonal resources are likely to recover faster
than community resources. The second studhych assessed thelationship between a change

in resources to a change in mental health and life satisfaction, provided evidence that, when
resource loss and gain are accessed directly, gain in resources is related to positive adaptation of

disasteraffected community nmabers.

Moreover, this dissertation contributed to the understanding of the process of resilience
after disasterdrirst, it aimed to explore the relative contribution of key resources across
ecological levelswhile moststudies of disaster resilient@us only onresources at the level of
the individual (Bonanno et al., 2015). In doing so, this study provided novel evidence that
resilience after disasters is primarily embedded in the social environment. Additionally, by
comparing how communities adapttive context of different levels of exposure to a disaster, this
dissertation provided evidence that processes that unfold in conditions of high risk are different

from those in conditions of lower risk. This finding supports the notion that resiliencksisret
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construct and not just an extension of the more general theory of(kuéssr, Cicchetti, &
Becker, 2000).

Our findings have practical implications for psychosocial interventions in communities
affected by disasters. Given the importancthefocial environment for disaster resilience, post
disaster interventions should primarily aim to sttéeg family anccommunity ties that are not
only able to impact a large number of people at the samehimelso likely tdfacilitate positive
adaptation the most. Focused repecialsed and specialised supports that can sthemg
individual resources may be neededd smaller number of people, particularly those that are
less likely to benefit from iterpersonal and community supports. Furthermortheasegative
impact of disasters amental health, psychosocial resource loss and community resources persist
yearsafter the eventpsychosocial interventions too need to contiloung after the disaster

officially ends.
Future research directions

Despite recent advances in the stofldisaster resilience, there are still substakiawledge

gaps. Theesearclof resources on higher levels of ecological systems is substantially lagging
behind other, more easily measurable and observable resources such as individual capacities.
Future studies should aim to examine variables across different ecological systemg and the
interactions and relationships to positive adaptation. Furthermore, while the impact of disasters
on mental health outcomes has been extensively studied, we know veaplittithow key

resources change in the aftermath of disasters. In order to Unadierstand how to support
individuals and communities in recovery after disasters, it is necessary to study the dynamic
attributes of resourcesheir UREXVWQHVYV UHGXQGDQF\ DQG UDSLGLW\
of their recovery. As resource alaiility will likely fluctuate throughoutdisaster recovery,
understanding the effects of time on resowwatcome relationshipsknowing what helps when
would be another important step in promoting disaster resilience. These complex research aims
needto be followed by an overall advancement in study designs and analysis approaches.
Longitudinal study designs, in communities differentially exposed to disasters and at multiple

levels of data aggregatiowill be important to drive future development bétresearch field.
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Conclusion

This dissertation aimed to examine how communities affected by a disaster exhibit resilience,
that is, positively adapt in the context of high risk. In doing so, we analysed how communities
that are exposed to different levels of risk harness their indiyjichterpersonal and community
resources in order to mitigate resource loss and experience better outcontksastst. We also
analysed how the change in the levels of resources over time is related to the change in mental
health and life satisfactio®ur findings indicated that community members with stronger
individual, interpersonal and community resources will be more likely to experience less
psychosocial resource loss, and through featersymptoms of PTS and depression and greater
life satigaction. Importantly, these effenivere different in the affected and comparison
community. Overall, these processes were stronger in the affected community, particularly for
interpersonal resources and community social capital and engagement. In teisamp
community, economic development and (marginally) leadership were stronger predictors of
mental health and life satisfaction. Furthermore, we found that intraindividual change in
resources between one and a half and two and a half years afteter vsaselated to a change

in the level of positive adaptation in the affected community. The change in interpersonal
resources had the strongest relationship to mental health and life satisfaction while controlling for
individual and community resource3verall, these results indicate that disaster resilience is
primarily embedded in the social environment of the community. Psychosocial interventions in

the aftermath of disasters should primaaisn to strenthen family and community ties

85



References

Abramson, D. M., Grattan, L. M., Mayer, B., Colten, C. E., Arosemena, F. A., BeRlung,
A., & Lichtveld, M. (2015). The resilience activation framework: A conceptual model o
how access to social resources promotes adaptand rapid recovery in pedtsaster
settings.The Journal of Behavioral Health Services & Resepd@l), 4257.
https://doi.org/10.1007/s11411494102
Abramson, D., Van Alst, D., Merdjanoff, A., Piltdloeb, R., Beedasy, J., Findley, P., Peek,
L., Mordy, M., Morosg S., Ocasio, K., Park, Y. S., Sury, J., & Tol@narley, J. (2015).
The Hurricane Sandy place report: Evacuation decisions, housing issues and ser
community. https://core.ac.uk/download/pdf/161451141.pdf

Adams, R. E., 8Boscarino, J. A. (2005). Stress and wading in the aftermath of the World
Trade Center Attack: The continuing effects of a communitywide disdst@mal of
Community Psychology, 8, 175190.https://doi.org/10.1002/jcop.20030

Adams, R. E., & Bosarino, J. A. (2006). Predictors of PTSD and delayed PTSD after dise

The impact of exposure and psychosocial resoufides.Journal of Nervous and
Mental Disease, 194), 485#93.

https://doi.org/10.1097/01.nmd.0000228503.95503.€9
Adger, W. (2000). Sgal and ecological resilience: Are they relat@u@gress in Human
Geography24(3), 347864.https://doi.org/10.1191/030913200701540465
Ahmad, S., Feder, A,, Lee, E. J., Wang, Y., Southwick, S. M., Schlackman, E., Bucholz,
Alonso, A., & Charney, D. S. (2010). Earthquake impact in a remote South Asian
population: Psychosocial factors and posttraumatic symptimasnal of Traumatic Stss
23(3), 408412. https://doi.org/10.1002/jts.20535
$MGXNRYLUOU ' %DNLO + SWEKXKRRRELMODOQD SRGU¢

situacijama velikih razmjerfPsychosocial support in largscale crisis].Zagreb: Hrvatski
&UYHQL NULa

Ajdukovic, D., Bakic, H., Corkalo Biruski, D., Low Stanic, A. (2015, Jusgstematic review
and metaanalysis of longerm psychosocial effects of disastétaper presented tite 14"

Conference of the European Society for Traumatic Stress Studies, Vilnius, Lithuania.

86



American Psychiatric AssociatipPSM-5 Task Force(2013).Diagnostic and statistical
manual of mental disorder®SM-5™ (5th ed.) Arlington, VA: American Psychiatric
Publishing, Inchttps://doi.org/10.1176/appi.books.9780890425596

Antonovsky, A. (1979)Health, stress and copin&an Francisco: Joss&ass Publishers.

Arnberg, F. K., Hultman, C. M., Michel, ., & Lundin, T. (2012)Social support moderate:
posttraumatic stress and general distress after disdstenal of Traumatic Stres25(6),
721427. https://doi.org/10.1002/jts.21758

Australian Institute foDisaster Resilience. (2021, April 2&ustralian Disaster Resilience
Glossary
https://knowledge.aidr.org.au/glossary/?wordOfTheDayld=&keywords=&alpha=&|
=1&results=50&order=AZ

Bakic, H. (2017, May)Community Resilience: Measurement &mgblications Paper
presented at the ERFCON 2017 Preconference Growing Resilience: Researching Be
Academia, Zagreb, Croatia.

BeagleholeB., Mulder, R. T., Frampton, C. M., Boden, J. M., Newttowes, G., & Bell, C.
J. (2018). Psychological distress and psychiatric disorder after natural disasters:
Systematic review and meganalysis.The British Journal of Psychiatry, 206, 716+
722. htps://doi.org/DOI: 10.1192/bjp.2018.210

Benight, C. C. (2004). Collective efficacy following a series of natural disastexgety,
Stress and Copind.7(4), 401#420. https://doi.org/10.1080/10615800512331328768

Benight, C. C., Cieslak, R., & Waldrep, £009). Social and cognitive frameworks for
understanding the mental health consequences of disasters. In Y. Neria, S. Galea, &
Norris (Eds.) Mental health and disaste(pp. 162174). New York: Cambridge University
Press.

Benight, C. C., Ironsarz., Klebe, K., Carver, C. S., Wynings, C., Burnett, K., Greenwood
Baum, A., & Schneiderman, N. (1999). Conservation of resources and copkheffisalty
predicting distress following a natural disaster: A causal model analysis where the
environmenimeets the mindAnxiety, Stress, & Coping2(2), 1074.26.
https://doi.org/10L080/10615809908248325

87



BerlemannM. (2016). Does hurricane risk affect individual wiedling? Empirical evidence
on the indirect effects of natural disasté&sological Economics, 12499413.
https://doi.org/https://doi.org/10.1016/j.ecolecon.2016.01.020

Besser, A., ZeigleHill, V., Weinberg, M., Pincus, A. L., & Neria, Y. (2014htrapersonal
resilience moderates the association between expsesuegity and PTSD symptoms
among civilians exposed to the 2014 Ise@Baza conflictSelf and Identityl4(1), 145.
https://doi.org/10.180/15298868.2014.966143

Block, J. H., & Block, J. (1980). The role of egontrol and egaesiliency in the organization
of behavior. In W. A. Collins (ed.pevelopment of cognition, affect, and social
relations: The Minnesot&/mposia on child psycholog@gp. 39101). New York:
Psychology Press.

%RERYHF % 0DQGLIJA. 52016). ReduRkdvbHtvelpiiogramme of reconstructi
of buildings and remediation of flood consequences in the territory of Vul&@njam
County.Polytechnic and desigd(1), 3743. https://doi.orgl0.19279/TVZ.PD.2018-1-05

Bonanno, G. A. (2004).dss, trauma, and human resilience: Have we underestimated the
human capacity to thrive after extremely aversive evehtsé€rican Psychologist, §8),
2028. https://doi.orgl0.1037/000866X.59.1.20

Bonanno, G. A., & Diminich, E. D. (2013\nnual reseach review: Positive adjustment to
adversity- Trajectories of minimalmpact resilience and emergent resilienrmmurnal of
Child Psychology and Psychiatry, (84, 378#401.https://doi.orgl0.1111/jcpp.12021

Bonanno, G. A., Brewin, C. R., Kaniasty, K., & La Greca, A. M. L. (20¥»ighing the costs
of disaster. Consequences, risks, and resilience in individuals, families, and commun
Psychological Science in the Public Interdsi(1), 149.
https://doiorg/10.1177/1529100610387086

Bonanno, G. A., Galea, S., Bucciarelli, A., & Vlahov, D. (2008&ychological resilience afte
disaster: New York City in the aftermath of the September 11th terrorist attack.
Psychological Science, (3), 181486. https://dborg/10.1111/j.1467
9280.2006.01682.x

88



Bonanno, G. A., Galea, S., Bucciarelli, A., & Vlahov, D. (200¥hat predicts psychological
resilience after disaster? The role of demographics, resources, and lifeJsuwesal of
Consulting and Clinical Psychodly, 75(5), 671682. https://doi.org/10.1037/0022
006X.75.5.671

Bonanno, G. A., Romero, S. A., & Klein, S. I. (201Bhe temporal elements of psychologic
resilience: An integrative framework for the study of individuals, families, and
communitiesPsychological Inquiry26(2), 139469.
https://doi.org/10.1080/1047840X.2015.992677

Bourdieu, P. (1985). The forms of ctghi In J. RichardsorEd.), Handbook of theory and

research for the sociology of educati@ap. 241261). New York: Greenwood.

Bovin, M. J., Marx, B. P., Weathers, F. W., Gallagher, M. W., Rodriguez, P., Schnurr, P.
Keane, T. M. (2016). Psychometproperties of the PTSD Checklist for Diagnostic and
statistical manual of mental disorderSifth Edition (PCL5) in veteransPsychological
Assessmen8(11), 137941.391. https://doi.org/10.1037/pas0000254

BraunLewensohn, O., & Mosseri Rubin, M. (201 Personal and communal resilience in
communities exposed to missile attacks: Does intensity of exposure nJatienal of
Positive Psychologyg(2), 175882. https://doi.org/10.1080/17439760.2013.873946

BraunLewensohn, O., & Sagy, S. (201Qommuniy resilience and sense of coherence as
protective factors in explaining stress reactions: Comparing cities and rural communit
during missiles attack€ommunity Mental Health Journd0(2), 229234.
https://doi.org/10.1007/s1059¥13-96235

Breslau, N., Peterson, E. L., & Schultz, L. R. (20@8%econd look at prior trauma and the

posttraumatic stress disorder effects of subsequent trauma: A prospective
epidemiological studyArchives of General Psychiatry, @5, 431437.
https://doi.org/10L001/archpsyc.65.4.431

Bromet, E. J., & Havenaar, J. M. (2007). Psychological and perceived health effects of tl

Chernobyl disaster: A 2@ear reviewHealth Physics, 945).
https://doi.org/10.1097/01.hp.0000279635.14108.02

Bronfenbrenner, U. (1977Joward an experimental ecology of human development.
American Psychologist, 82), 5135637.https://doi.orgl0.1037/000366x.32.7.513

89



Brooks, S. K., Dunn, R., Aml6t, R., Greenberg, N., & Rubin, G. J. (2016). Social and
occupational factors associatedwgsychological distress and disorder among disa
responders: a systematic revi@MC Psychology, @), 18.
https://doi.org/10.1186/s4038816:01209

Bryant, R. A., Gallagher, H. C., Gibbs, L., Pattison, P., MacDougall, C., Harms, L., Block
Baker, E., Sinnott, V., Ireton, G., Richardson, J., Forbes, D., & Lusher, D. (2016).
Mental health and social networks after disagtenerican Journal of Psychiatry,
174(3), 277285. https://doi.org/10.1176/appi.ajp.2016.15111403

CampbeliSills, L., & Stein,M. B. (2007). Psychometric analysis and refinement of the

Connordavidson Resilience Scale (GRISC): Validation of a 1em measure of
resilience Journal of Traumatic Stres80(6), 10194.028.https://doi.org/10.1002/jts.2027
CampbeliSills, L., Cohan, S. L., & Stein, M. B. (2006). Relationship of resilience to
personality, coping, and psychiatric symptoms in young adidtisaviour Research and
Therapy, 444), 585:599. https://doi.orgl0.1016/j.brat.2005.05.001

Carlson, E. B.Smith, S. R., Palmieri, P. A., Dalenberg, C., Ruzek, J. I., Kimerling, R.,
Burling, T. A., & Spain, D. A. (2011). Development and validation of a briefregibrt
measure of trauma exposure: The Trauma History ScRsgiehological AssessmeR8(2),
463 #77. https://doi.org/10.1037/a0022294

Centre for Research on the Epidemiology of Disasters & United Nations Office for Disas

Risk Reduction. (2016Poverty & Death: Disaster Mortality

http://cred.be/sites/default/files/CRED_Disaster_Mortality}. pdf

Centre for Research on the Epidemiology of Disas(@621, April 28).EM £DAT Glossary

https://www.emdat.be/Glossary
Chen, L., & Liu, A. (2015). The incidence of posttraumatic stress disorder after floods: A
metaanalysisDisaster Medicine and Public Health Preparedné%8), 329833.
https://doi.org/10.1017/dmp.2015.17
Cherry, K. E., Brown, J. S., Marks, L. D., Gal&, Volaufova, J., Lefante, C., Su, L. J.,
Welsh, D. A., & Jazwinski, S. M. (2011). Longitudinal assessment of cognitive ani
psychosocial functioning after Hurricanes Katrina and Rita: Exploring disaster imy
on middleaged, older, and oldestd aduls. Journal of Applied Biobehavioral
Research, 1@-4), 187211. https://doi.org/10.1111/j.1788B61.2011.00073.x

90



Cohen, O., Leykin, D., Lahad, M., Goldberg, A., & Aharon&aniel, L. (2013). The Conjoin
Community Resiliency Assessment Measure as aihader profiling and predicting
community resilience for emergencidgchnological Forecasting and Social Changt
80(9), 17324.741. https://doi.org/https://doi.org/10.1016/j.techfore.2012.12.009

Connor, K. M., & Davidson, J. R.T. (2003). Developmena oew resilience scale: The

ConnorDavidson Resilience Scale (GRISC).Depression and Anxiety, (8, 7682.
https://doi.orgl0.1002/da.10113

Cui, K., & Han, Z. (2019). Association between disaster experience and quality of life: th
mediating role of disaster risk perceptiQuality of Life Research, 28), 509513.
https://doi.org/10.1007/s111381820114

Cuthbertson, B. H., & Nigg, J. M. (1987). Technological disaster and the nontherapeutic
community: A question of true victimizatioBnvironment and Behavior, (4, 462+
483. https://doi.org/10.1177/0013916587194004

Cutter, S. L., Ash, K. D., & Emrich, d.. (2016). Urbanxural differences in disaster
resilience Annals of the American Association of Geographers(@)06236:252.
https://doi.org/10.1080/24694452.2016.1194740

Davidson, W. B., & Cotter, P. R. (1991). The relationship between sense ofuritysnd

subjective wellbeing: A first looklournal of Community Psychology, (89 246253. doi:
10.1016/j.nedt.2008.07.004

Diener, E., Emmons, R. A, Larsen, R. J., & Griffin, S. (1988 Satisfaction With Life

Scale Journal ofPersonality Assessmed®(1), 7175.
https://doi.org/10.1207/s15327752jpa4901 13

Dirkzwager, A. J. E., Grievink, L., van der Velden, P. G., & Yzermans, C. J. (2R38).
factors for psychological and physical health problems after amzate disaster:
Prospective studyBritish Journal of Psychiatry, 1§2), 144449. https://doi.org/DOI:
10.1192/bjp.bp.105.017855

'RIJDQ $ $GROHVFHQWVY SRVWWUDXPDWLF VWI

following Marmara earthquak&uropean Journal of Psychotraumatologyl 2 5825.
https://doi.orgl0.3402/ejpt.v2i0.5825

91



'8=6 'UADYQD XSUDYD ]D ]D asyraoplavelu VLRdAY dr Ekariz @I
AXSDQLML X \MdoHSQrWMkovaiSrijem County in May 2014].
http://www.duzs.hr/news.aspx?newsID=22140&pagelD=677

Eaton, W. W., Smith, C., Ybarra, M., Muntaner, C., & Tien, A. (2004). Center for
Epidemiologic Studies Depression Scale: Review and revision (CESD and-RESDM.
E. Maruish (Ed.)The Use of Psychological Testing for Treatment Planning and Outco
Asessmen(3ed., pp. 36377). Mahwah, NJ: Lawrence Erlbaum.

Enders, C. K. (2001). The impact of nonnormality on full information maxirhkethood
estimation for structural equation models with missing dagégichological Method$(4),
352870. https/doi.org/10.1037/108289X.6.4.352

Enders, C. K., & Mansolf, M. (2016). Assessing the fit of structural equation models with
multiply imputed dataPsychological Methods, 2B), 7693.
https://doi.orgl0.1037/met0000102

Faul, F., Erdfelder, E., Buchner, A., & Lang-®&. (2009).Statistical power analyses using
G*Power 3.1: Tests for correlation and regression analigsgmvior Research Methads
41(4), 11494160. https://doi.org/10.3758/brm.41.4.1149

Fletcher, D., & Sddar, M. (2013). Psychological resilience: A review and critique of
definitions, concepts, and theoBuropean Psychologist, (B, 1223.
https://doi.org/10.1027/1018040/a000124

Flynn, B. (1994). Mental health services in large scale disasters: Avievesf the Crisis
Counseling ProgramNCPTSD Clinical Quarterly4(2), 1-12.

Freedy J. R., Shaw, D. L., Jarrell, M. P., & Masters, C. R. (1992). Towards an understan
of the psychological impact of natural disasters: An application cftmeservatiorof
ResourceStress ModelJournal of Traumatic Stress(®), 441454,
https://doiorg/10.1002/jts.2490050308

Fritz, C. E. (1961). Disaster. In R. K. Merton & R. A. Nisbet (EdSontemporary Social
Problems(pp.651694). New York: Harcourt.

GalatzerLevy, I. R., Huang, S. H., & Bonanno, G. A. (2018jajectories of resilience and

dysfunction following potential trauma: A review and statistical evalua@dinical
Psychology Revievb3, 4155. https://doi.org/https://doi.org/10.1016/j.cpr.2018.05.(

92



Galea, S., Nandi, A., & Vlahov, D. (2009)he Epidemiology of podraumatic stress disorde
after disaster€Epidemiologic Reviews, £1), 7891.
https://doi.org/10.1093/epirev/mxi003

Ghisi, M., Novara, C., Buodo, G., Kimble, M. O., Scozzari, S., DaMatA., Sanavio, E., &

Palomba, D. (2013Psychological distress and pastumatic symptoms following
occupational accidentBehavioral Sciences(48), 587600.
https://doi.orgl0.3390/bs3040587

Godschalk, D. R. (2003). Urban hazard mitigation: cnegatesilient citiesNatural hazards
review, 43), 136143.https://doi.orgl0.1061/~ASCE!1526988~2003!4:3~136!

Goenjian A. K., Moalina, L., Steinberg, A. M., Fairbanks, L. A., Alvarez, M. L., Goenjian,
A., & Pynoos Robert S. (2001). Posttraumatic stress and depressive reactions at
Nicaraguan adolescents after Hurricane Mismerican Journal of Psychiatry, 165,
7884794. https://doi.org/10.1176/appi.ajp.158.5.788

Goldmann, E., & Galea, S. (201Mental health consequences of disastarsmual Review of

Public Health, 3%1), 1694.83. https://doi.orgl0.1146/annurepublhealth032013182435

Graham, J. W. (2009Missingdata analysisMakingit work in the real worldAnnual Review

of Psychology, 6Q), 549576. doi:10.1146/annurev.psych.58.110405.085530
Green, K. T., Beckham, J. C., Youssef, N. i Elbogen, E. B. (2014). Alcohol misuse and
psychological resilisce among US Iraq and Afghanistan era veteraddictive
behaviors, 3@), 406413.https://doi.orgl0.1016/j.addbeh.2013.08.024
Green, K. T., Calhoun, P. S., Dennis, M. F., & Beckham, J. C. (2010). Exploration of the
resilience construct in posttraumatic stress disorder severity and functional correlates
military combat veterans who have served since september 11,J20@dal of Clinical
Psychiatry 71(7), 823830. https://doi.org/10.4088/JCP.09m05780blu

GuhaSapir, D., Hoyois, P., & Below, R. (201@&nnual Disaster Statistical Review 2015: Tl

Numbers and Trendhttp://reliefweb.int/report/world/annualisasterstatisticaireview

2015numbersandtrends

Halbesleben, J. R. B., NevewRl, Paustiatynderdah S. C., & Westman, M. (2014%etting
W R W K H J&d8r2ah of Management, 48), 13341.364.
https://doi.orgl0.1177/0149206314527130

93



Harvey, M. R. (2007). Towards an ecological understanding of resilience in trauma survi
Journal of Aggression, Maltreatment & Trauma(1 2), 982.
https://doi.org/10.1300/J146v14n01_02

Havenaar, J. M., De Wilde, E. J., Van Den Bout, J., DiSjiiberg, B. M., & Van Den Brink,

W. (2003).Perception of risk and subjective health among victims of the Chernoby
disasterSocial Science & Medicine, &8, 569572.https://doi.orgl0.1016/s027-7
9536(02)0006X

Havenaar, J. M., Rumyantzev@. M., van den Brink, W., Poelijoe, N. W., van den Bout, J.
van Engeland, H., & Koeter, M. W. (199T)png-term mental health effects of the
Chernobyl disaster: An epidemiologic survey in two former Soviet regidgresAmerican
Journal ofPsychiatry, 15411), 16054607.https://doi.orgl0.1176/ajp.154.11.1605

Heath, N. M., Hall, B. J., Russ, E. U., Canetti, D., & Hobfoll, S. E. (2012). Reciprocal
relationships between resource loss and psychological distress following exposure to
poltcDO YLROHQFH $Q HPSLULFDO LQYHYVWADI&WILIrBs]
and Coping25(6), 679695. https://doi.org/10.1080/10615806.2011.628988

Heir, T., Rosendal, S., Berglohannesson, K., Michel,-B., Mortensen, E. L., Weisaeth, L.,

Andersen, H. S., & Hultman, C. M. (2011). Tsunaaffected Scandinavian tourists:
Disaster exposure and pdstumatic stress symptoni¥ordic Journal of Psychiatry,
65(1), 9-15, https://doi.orgl0.3109/08039481003786394

Henk, C. M., & Castréschilo, L. (2015)Preliminary Detection of Relations Among Dynam
Processes With Tw@ccasion DataStructural Equation Modeling: A Multidisciplinary
Journal, 232), 1804.93. https://doi.orgl0.1080/10705511.2015.1030022

+HQU\ % ORIILWW 7 ( &DVSL $ /DQJOH\ - 6L
RI WKLQJV SDVW™ $ ORQJLWXGLQDO H Pychodgival R Q
Assessment(B), 92#401.https://doi.orgl0.1037/10468590.6.2.92

Hikichi, H., Aida, J., Tsuboya, T., Kondo, K., & Kawachi, I. (2016). Can community socia
cohesion prevent posttraumatic stress disorder in the aftermath of a disaster? A natt
experiment from the 2011 Tohoku earthquake and tsuamerican Journal of
Epideniology, 18310), 902910. https://doi.org/10.1093/aje/kwv335

94



Hobfoll, S. (2014). Resource caravans and resource caravan passageways: a new para
trauma respondindntervention 12(1), 2132. https://doi.org/
10.1097/wtf.0000000000000067

Hobfoll, S. E. (1989). Conservation of resources: A new attempt at conceptualizing stres
American Psychologisti4(3), 513524. https://doi.org/10.1037/00@%H6X.44.3.513

Hobfoll, S. E. (2001). The Influence of Culture, Community, and the N&stfdn the Stres
Process: Advancing Conservation of Resources Thémplied Psychology, %8), 337+
421 .https://doi.orgl0.1111/1464597.00062

Hobfoll, S. E. (2002). Social and psychological resources and adapR¢iaew of General
Psychology6(4), 3078824. https://doi.org/10.1037/108%80.6.4.307

Hobfoll, S. E., CanettNisim, D., & Johnson, R. J. (2006). Exposure to terrorism, stedged
mental health symptoms, and defensive coping among Jews and Arabs irdéanare| of
Consulting and Clinical Psychology4(2), 207218. https://doi.org/10.1037/0022
006X.74.2.207

Hobfoll, S. E., Johnson, R. J., Ennis, N., & Jackson, A. P. (2003). Resource loss, resour
and emotional outcomes among inner city wondewnirnal of Personality and Social
Psychology, 8@), 632643.https://doi.orgl0.1037/00228514.84.3.632

Hobfoll, S E., Palmieri, P. A., Johnson, R. J., Carlitim, D., Hall, B. J., & Galea, S.
(2009). Trajectories of resilience, resistance, and distress during ongoing terrorism: T
case of Jews and Arabs in Israldurnal of Consulting and Clinical Psychology(¥),
138448. https://doi.orgl0.1037/a0014360

Hobfoll, S. E., Tracy, M., & Galea, S. (2006). The impact of resource loss and traumatic
growth on probable PTSD and depression following terrorist attdoksnal of Traumatic
Stress19(6), 867878. https://doi.org/10.1002/jts.20166

Hobfoll, S. E., Wadon, P., Bell, C. C., Bryant, R. A., Brymer, M. J., Friedman, M. J.,
Friedman, M., Gersons, B. P. R., de Jong, J. T. V. M., Layne, C. M., Maguen, S., Ner
Norwood, A. E., Pynoos, R. S., Reissman, D., Ruzek, J. I., Shalev, A. Y., Solomon, Z
Steinbeg, A. M., & Ursano, R. J. (2007). Five essential elements of immediate and mi
term mass trauma intervention: Empirical evidefs/.chiatry 70(4), 2838315.
https://doi.org/10.1521/psyc.2007.70.4.283

95



Honaker, J., King, G., & Blackwell, M. (2011). Amelia Il: A program for missing daiarnal
of Statistical Software, 48). https://doi.orgl0.18637/jss.v045.i07

Hu, L., & Bentler, P. M. (1999)Cutoff criteria for fit indexes in covariance structaralysis:
Conventional criteria versus new alternativ@suctural Equation Modeling: A
Multidisciplinary Journal 6(1), 1565. https://doi.org/10.1080/10705519909540118

Hull, A. M., Alexander, D. A., & Klein, S. (2002purvivors of the Piper Alpha oil platform
disaster: Longerm follow-up study British Journal of Psychiatry, 1§@5), 433#438.
https://doi.orgl0.1192/bjp.181.5.433

Inter-Agency StandingCommittee. (2007). IASC Guidelines on Mental Health and
Psychosocial Support in Emergency Settings.
www.who.int/mental_health/emergencies/guidelines_iasc_mental_health_psychosoci
e_2007.pdf

Irmansyah, D. S, Maramis A., & Minas, H. (2010). Determisaritpsychological morbidity ir
survivors of the earthquake and tsunami in Aceh and NitesnationalJournal of Mental
Health Systems4(1), 8. https://doi.orgl0.1186/175244584-8

Jermacane, D., Waite, T. D., Beck, C. R., Bone, A., AmI6t, R., ReadheKovats, S.,
Armstrong, G. L., Rubin, G. J., & Oliver, I. (2018). The English National Cohort Study
Flooding and Health: The change in the prevalence of psychological morbidity at yea
BMC Public Health18(1), 18. https://doi.org/10.1186/s839-018-5236:9

Johannesson, K. B., Arinell, H., & Arnberg, F. K. (2015). Six years after the wave. Trajec
of posttraumatic stress following a natural disasteurnal of Anxiety Disorders, 35+
24. https://doi.orgl0.1016/].janxdis.2015.07.007

Johannesson, K. B., Lundin, T., Frojd, T., Hultman, C. M., & MicheDP(2011). Tsunami
exposed tourist survivor§he Journal of Nervous and Mental Disease,(399162469.
https://doi.orgl0.1097/NMD.0b013e31820c73d1

Kaniasty, K. (2006). Sensd mastery as a moderator of longerterm effects of disaster imp
on psychological distress. In J. Strelau & T. Klonowicz (Edepple under extreme stres

(pp. 1314.47). Hauppauge, NY: Nova Science Publishers.

96



Kaniasty K., & Norris, F. H. (2004). Social support in the aftermath of disasters, catastro
and acts of terrorism: Altruistic, overwhelmed, uncertain, antagonistic, and patriotic
communities. In R. Ursano, A. Norwood, & C. Fullerton (EdBidterrorism:
Psychological and public health interventioygp. 2002229). Cambridge: Cambridge
University Press.

Kaniasty, K., & Norris, F. H. (2008). Longitudinal linkages between perceived social sup
and posttraumatic stress symptoms: Sequential roles of socsalticauand social selectiol
Journal of Traumatic Stress, @), 274281.https://doi.orgl0.1002/jts.20334

Kaniasty, K., & Norris, F. H. (2009). Distinctions that matter: Received social support,
perceived social support, and social embeddednesdafasters. In Y. Neria, S. Galea, &
F. H. Norris (Eds.)Mental Health and Disastepp. 175200). Cambridge: Cambridge
University Press. https://doi.org/10.1017/CB0O9780511730030.011

. D U D O, OR®M0). Establishing the psychometric qualities of the Caframidson
Resilience Scale (CIRISC) using exploratory and confirmatory factor analysis in a trat
survivor samplePsychiatry Research, 1{®, 350856.
https://doi.orgl0.1016/j.psychre2009.09.012

Kawachi, 1., & Berkman, L. F. (2001%ocial ties and mental healtrournal of Urban Health

78(3), 458467 .https://doi.orgl0.1093/jurban/78.3.458

Kessler, R. C., Angermeye¥l., Anthony, J. C., DE Graaf, R., Demyttenaere, K., Gasquet,
DE Girolamo, G., Gluzman, S., Gureje, O., Haro, J. M., Kawakami, N., Karam, A.,
Levinson, D., Medina Mora, M. E., Oakley Browne, M. A., Pos¥dg, J., Stein, D. J.,
Adley Tsang, C. H., guilar*D[LROD 6 $ORQVR - « 8VW-+Q 7
prevalence and aga-onset distributions of mental disorders in the World Health
Organization's World Mental Health Survey InitiatiV€orld Psychiatry:Official Journal of
the World Psychiatc Association (WPA),(8), 168476.

Kimhi, S. (2016). Levels of resilience: Associations among individual, community, and
national resiliencelournal of Health Psychology, @), 164470.
https://doi.orgl0.1177/1359105314524009

Kimhi, S., & Eshel, Y. (2009). Individual and public resilience and coping with $eng
outcomes of warJournal of Applied Biobehavioral Research(2y 70-89.
https://doi.orgl0.1111/j.17519861.2009.00041.x

97



Kimhi, S., & Shamai, M. (2004). Community resilience and the impact of stress: Adult
UHVSRQVH WR ,VUD Hefhnondawrv 6f Candriditity IR$WRIRI0d32(4),
439#451. https://doi.org/10.1002/jcop.20012

Kimhi, S., Eshel, Y., Leykin, D., & Lalth M. (2017). Individual, community, and national
resilience in peace time and in the face of terror: A longitudinal sfmdynal of Loss
and Trauma, 2@8), 6984 13.https://doi.org/10.1080/15325024.2017.1391943

Kimhi, S., Eshel, Y., Marciano, H., & Adini, B. (20206 UHQHZHG RXWEUHDN
pandemic: A longitudinal study of distress, resilience, and subjectivebaield.
International Journal of Environméal Research and Public Health, (B4), 7743.
https://doi.org/10.3390/ijerph17217743

Kimhi, S., Marciano, H., Eshel, Y., & Adini, B. (2020ecovery from the COVIEL9
pandemic: Distress and resiliencecQWHUQDWLRQDO -RXUQDO RI
IJDRR, 50101843. https://doi.org/10.1016/}.ijdrr.2020.101843

Kline, R. B. (2011)Principles and practice of structural equation model{8Y ed).
Methodology in the Social Sciencéew York: Guilford Press.

Knight, B. G., Gatz, M., Heller, K., & Bengpn, V. L. (2000). Age and emotional response
the Northridge earthquake: A longitudinal analyBisychology and Agind.54), 627
634.https://doi.org/10.1037/0882974.15.4.627

Kobasa S. C. (1979). Stressful life events, personality, and health: An inquiry into hardin
Journal of Personality and Social Psychology(137141. https://doi.orgl0.1037/0022
3514.37.1.1

Korkmaz, S., Goksuluk, D., & Zararsiz, G. (2014). MVN: An Rlesgye forassessing
multivariate normalityThe R Journal, @), 151462.

Krishna, R. N., Ronan, K. R., & Alisic, E. (2018). Children in the 2015 South Indian flood
&RPPXQLW\ PHP HEdropésn Yourndat of Psychotraumatolo§ysup?2), Article
148612. https://doi.org/10.1080/20008198.2018.1486122

Lai, B. S., Osborne, M. C., Piscitello, J., SBHown, S., & Kelley, M. Lou. (2018). The
relationship between social support and posttraumatic stress symptoms among youtt
exposed to a natural disasteuropean Journal of Psychotraumatolo§fsup?2), 145042.
https://doi.org/10.1080/20008198.2018.1450042

98



Liddell, J. L., Saltzman, L. Y., Ferreira, R. J., & Lesen, A. E. (2020). Cumulative disaster
exposure, gender and the protective action decision nfedgjress in Disaster Scienca
100042. https://doorg/https://doi.org/10.1016/.pdisas.2019.100042

Little, T. D. (2013).Longitudinal structural equation modelinglethodology in the social
sciencesNew York: Guildford.

Little, T. D., Cunningham, W. A., Shahar, G., & Widaman, K. F. (2002). TodParaot to
parcé: Exploring thequestion, weighing the meritStructural Equation Modeling: A
Multidisciplinary Journal, 92), 151473.https://doi.orgl0.1207/S15328007SEM02_1

Little, T. D., Rhemtulla, M., Gibson, K., & Schoemann, A. M. (2013). Why the items vers
SDUFHOV FRQWURY RiyahblagieaHNEM /S &) H 8REDHIL.
https://doi.org/10.1037/a0033266

Little, T. D., Slegers, D. W., & Card, N. A. (26D A nonarbitrary method of identifyingnd
scaling latent variables SEM and MACSmnodels Structural Equation Modeling: A
Multidisciplinary Journal, 181), 594 2. https://doi.orgl0.1207/s15328007sem1301_3

Little, T., Bovaird, J., & Slegers, W. D. (2014). Methods for the analysis of change. In D.
Mroczek & T. D. Little (Eds.)Handbook of Personality Developmépp. 181211). New
York: Psychology Press.

Littleton, H. L., Axsom,D., & Grills-Taquechel, AE. (2009) Adjustment following the mass
shooting at Virginia Tech: The roles of resource loss and Baythological Trauma:
Theory, Research, Practice, and Polit{B), 206 219. https://doi.orgl0.1037/a0017468.

Litz, B. T. (2005). Has resilience to severe trauma been underestimatdMmerican
Psychologist, 6(B), 262262.https://doi.orgl0.1037/000366X.60.3.262a

Logan, J. R. (2006)he impact of Katrina: Race and class in stedamageceighbourhoods

Providence, RI: Brown University.

Lowe, S. R., Bonumwezi, J. L., Valdespiklayden, Z., & Galea, S. (201®osttraumatic
stress and depression in the aftermath of environmental disasters: A review of quanti
studies published in 2018urrent Environmental Health Repoy&{4), 344360.
https://doi.org/10.1007/s4057121.9-002455

99



Lowe, S. R,, Chan, C. S., & Rhodes, J. E. (2010)}hRrecane perceived social support
protects against psychological distre&dongitudinal analysis obw-income mothers.
Journal of Consulting and Clinical Psychology(Z8 551560.
https://doi.org/10.1037/a0018317

Lowe, S. R., Raker, E. J., Waters, M. C., & Rhodes, J. E. (2020). Predisaster predictors
posttraumatic stress symptom trajectories: Aalgsis of lowincome women in the
aftermath of Hurricane Katrin®LOS ONE, 18.0), e0240038.
https://doi.org/10.1371/journal.pone.0240038

Lowe, S. R., Sampson, L., Gruebner, O., & Galea, S. (2015). Psychological resilience ai

Hurricane Sandy: The influence of individuahd communitylevel factors on mental
health after a largecale natural disasté?LoS ONE10(5), Article e0125761.
https://doi.org/10.1371/journal.pone.0125761

Luthar, S. S., & Brown, P. J. (2007). Maximizing resilience through diverse levels of inqu

Prevailing paradigms, possibilities, and priorities for the futDeaelopment and
Psychopathology, 19), 931855.https://doi.orgl0.1017/S0954579407000454
Luthar, S. S., Cicchetti, D., & Becker, B. (2000he construct of resilience: A critical

evaluation and guidelines for future wotkhild Developmen1(3), 543562.
https://doi.org/10.1111/1468624.00164
MacKinnon, D. P., Lockwood, C. M., Hoffman,M., West, S. G., & Sheets, V. (2002). A
comparison of methods to test mediation and other intervening variable effects.
Psychological Methodg'(1), 83404. https://doi.org/10.1037/10&89X.7.1.83

Maercker, A., & Hecker, T. (2016). Broadening perspestion trauma and recovery: A soci
interpersonal view of PTSIEuropean Journal of Psychotraumatolo@yl), Article
29303. https://doi.org/10.3402/ejpt.v7.29303

Marsh, H. W., Ludtke, O., Nagengast, B., Morin, A. J. S., & Von Davier, M. (20¥BY.item
parcels are (almost) never appropriate: Two wrongs do not make a @ghtouflaging
misspecification with item parcels in CFA moddbsychological Method4.8(3), 257284.
https://doi.org/10.1037/a0032773

100



Masten, A. S. (1994). Resilience in individuavelopment: Successful adaptation despite r
and adversity: Challenges and prospects. In M. Wang & E. Gordon (Edscational
resilience in inner city America: Challenges and prospéuts 325). Hillsdale, NJ:
Lawrence Erlbaum.

Masten, A. S. (20150rdinary magic: Resilience in developmeNew York: The Guilford
Press.

Masten, A. S., & Narayan, A. J. (2012). Child development in the context of disaster, wa
terrorism: Pathways of risk and resiliené&nual Review of Psychology3(1), 227257.
https://doi.org/10.1146/annurgasych120710100356

Masten, A. S., Best, K. M., & Garmezy, N. (1990). Resilience and development: Contribi
from the study of children who overcome adverditgvelopment and Psychopathology
2(4), 425#44. https://dobrg/10.1017/S0954579400005812

McArdle, J. J. (2009). Latenariable modeling of differences and changés longitudinal
data Annual Review of Psychology,(&) 577605.
https://doi.orgl0.1146/annurev.psych.60.110707.163612

McFarlane, A. C. (1988)helongitudinal course of posttraumatic morbidifyherange of
outcomes and their predictoihe Journal of Nervous and Mental Disease,(1Y,63089.
https://doi.orgl0.1097/000050539880100600004

McFarlane, A. C., & Norris, F. (2006Refinitions and concepts in disaster research. In F.

Norris, S. Galea, M. Friedman, & P. Watson (Edd@thods for disaster mental healt
research(p. 319). New York: Guilford Press.

McGuire, A. P., Gauthier, J. M., Anderson, L. M., Hollingsworth, D, Wacy, M., Galea, S.,
& Coffey, S. F. (2018). Social support moderates effects of natural disaster exposure
depression and posttraumatic stress disorder symptoms: Effects for displaced and
nondisplaced resident¥ournal of Traumatic Stres81(2), 223 £33.
https://doi.org/10.1002/jts.22270

Moffitt, T. E., Caspi, A., Taylor, A., Kokaua, J., Milne, B. J., Polan¢Zyk & Poulton, R.
(2010). How common are common mental disorders? Evidence that lifetime prevalen
rates are doubled by prospective versus retrospective ascertaiRsyaftological
Medicine, 406), 8999009. https://doi.orgl0.1017/S0033291709991036

101



Morgan, L., Scourfield, J., Williams, D., Jasper, A., & Lewis, G. (2003). The Aberfan dise
33-year followrup of survivorsBritish Journal of Psychiatry, 1§26), 5325£36.
https://doi.orgl0.1192/bjp.182.6.532

Muthen B. (2004). Latent variable analysis: Growth mixture modeling and related techni
for longitudinal data. In D. Kaplan (EdJhe Sagélandbook of quantitative methodology
for the social sciencegpp. 345+368). Newbury Park, CA: Sage.

National Sciene and Technology Council. (2008rand Challenges for Disaster Reduction

A Report of the Subcommittee on Disaster Reduction

http://www.sdr.gov/docs/SDRGrandChallengesfigdsterReduction.pdf

Neria, Y., Nandi, A., & Galea, S. (200 Bosttraumatic stress disorder following disasters: .
systematic reviewPsychological Medicine, 84).
https://doi.orgl0.1017/s0033291707001353

Newsom, J. T. (2015).ongitudinalstructural equation modeling: A comprehensive
introduction Multivariate applications seriesNew York, NY: Routledge.

Norman, G. (2003). Hi! How are you? Response shift, implicit theories and differing
epistemologieQuality ofLife Researchl?3), 239249.
https://doi.orgl0.1023/a:1023211129926

Norris, F. H., & Kaniasty, K. (1996Received and perceived social support in times of stre
A testof the social support deterioration deterrence makbeitnal of Personality and
Social Psychology71(3), 498511. https://doi.org/10.1037/008514.71.3.498

Norris, F. H., Baker, C. K., Murphy, A. D., & Kaniasty, K. (2005). Sosigbport mobilization

and deterioratiorD | W H U 0O H [ L floBdf] Effects ofcontext, gendeandtime.
American Journal of Community Psychology(1361528.
https://doi.org/10.1007/s10463D5-62309

Norris, F. H., Friedman, M. J., Watson, P. J., ByfbeM., Diaz, E., & Kaniasty, K. (2002).
60,000 Disaster victims speak: Part I. An empirical review of the empirical literature, :
2001.Psychiatry 65(3), 207239. https://doi.org/10.1521/psyc.65.3.207.20173

Norris, F. H., Murphy, A. D., Baker, C. K& Perilla, J. L. (2004). Postdisaster PTSD over fi
ZDYHV RI D SDQHO VWXG)\ BourpatdfiTraRrfiatic StressOiy,R&3
292.https://doi.orgl0.1023/B:JOTS.0000038476.87634.9b

102



Norris, F. H., Slone, L. B., Baker, C. K., & Murphy, A. D. (2006). Early physical health
consequences of disaster exposure and acute disalsite”d PTSDAnNXxiety, Stress, &
Coping, 192), 95410. https://doi.org/10.1080/10615800600652209

Norris, F. H.,Stevens, S. P., Pfefferbaum, B., Wyche, K. F., & Pfefferbaum, R. L. (2008).

Community resilience as a metaphor, theory, set of capacities, and strategy for disas
readinessAmerican Journal of Community Psycholpdg$(1 ), 127450.
https://doi.org/10.207/s10464007-9156:6

Norris, F. H., Tracy, M., & Galea, S. (2009). Looking for resilience: Understanding the

longitudinal trajectories of responses to str&sgial Science & Medicine, 6&), 2190t
2198.https://doi.orgl0.1016/j.socscimed.2009.03.043

Palinkas, L. A., Downs, M. A., Petterson, J. S., & Russel, J. (1993). Sadiakal and
psychological impactR | WKH 3([[R @il 8@lOHaMdr Organization, 52), 1+
13. https://doi.org/10.17730/humo.52.1.162688w475154m34

Palinkas, L. A., Russgl., Downs, M. A., & Petterson, J. S. (1992). Eththiferences in
stress, coping, and depressive symptafter the Exxon Valdeail spill. Journal of
Nervous and Mental Disease, 1B0 https://doi.org/10.1097/00005083®9205000
00002

PantefBrick, C., & Leckman, J. F. (2013). EditorisbmmentaryResilience in child

development interconnected pathways to wellbeidgurnal of Child Psychology and
Psychiatry, 544), 333836.https://doi.orgl0.1111/jcpp.12057

Parker, G., Lie, D., Siskind, D. Martin-Khan, M., Raphael, B., Crompton, D., & Kisely, S.
(2016). Mental health implications for older adults after natural disastesystematic
review and metanalysisinternational Psychogeriatrics, Z8), 1120.
https://doi.org/DOI: 10.1017/S10416215001210

SDWNRYLUO 1 Gunja,Bb\godina poslije najvié kataklizme od neovisnosti: oste
EH] WUHULQH VWDQRYQLaAWYD HNRQRPVN LGVaREP

years after the biggest cataclysm since the independence: Left without a third of t
population, economic breakdowns, reconstruction still unfinistdeddrnji list.
https://www.jutarnji.hr/vijesti/hrvatska/gunfggodinaposlije-najveceprirodne-
kataklizmeod-neovisnostiostalibeztrecinestanovnistveekonomskislomljentjos-se
vuku-repoviod-obnove10313932

103



Paxson, C., Fussell, E., Rhodes, J., & Waters, M. (2012). Five years later: recovery fron
traumatic stress and psychological dissramong lowncome mothers affected by
Hurricane KatrinaSocial Science & Medicine, 72, 150457.
https://doi.org/10.1016/j.socscimed.2011.10.004

Peterson, N. A., Speer, P. W., & McMillan, D. W. (2008). Validation of a brief sense of
community scaleConfirmation of the principal theory of sense of communiturnal
of community psychology, @§, 6173. https://doi.org/10.1002/jcop.20217

Pfefferbaum, B., Reissman, D., Pfefferbaum, R., Klomp, R., & Gurwitch, R. (2B0#jling
resilience to mass trauma events. In L. Doll, S. Bonzo, J. Mercy, & D. Sleet (Eds.
Handbook on injury and violence prevention interventigoms 347-358). New York:
Kluwer Academic Publishers.

Picou, J. S., Gill, D. A., Dyer, C. L., & Curry, BV. (1992). Disruption and stress in an
Alaskan fishing community: initial and continuing impacts of the Exxon Valdez oil
spill. Industrial Crisis Quarterly, 63), 235257.
https://doi.org/10.1177/108602669200600305

Pietrzak, R.H., & Southwick, S. M. (201 Psychological resilience in OEBIF Veterans:

Application of a novel classification approach and examination of demographic ar

psychosocial correlate3ournal of Affective Disorders, 183, 560-568.

https://doi.org/10.1016/j.jad.2011.04.028

Prezza, M., Amici, M., Roberti, T., & Tedeschi, G. (208&nse of community referred to tr

whole town: Its relations with neighboringnleliness, life satisfaction, and area of

residenceJournal of Community Psychology,(2p, 2952.
https://doi.orgl0.1016/j.nedt.2008.07.004
R Core Team. (2015R: A language and environment for statistical compqﬂimgp://www.R-

project.org

Raker, E. J., Lowe, S. R., Arcaya, M. C., Johnson, S. T., Rhodes, J., & Waters, M. C. (2
Twelve years later: The loAgrm mental health consequences of Hurricane KatBoeaial
Science and Medicin@42, 112610. https://doi.org/10.1016/j.socscim@d2112610

104



Reifels, L., Bassilios, B., Spittal, M., King, K., Fletcher, J., & Pirkis, J. (2014). Patterns at
predictors of primary mental health service use following bushfire and flood disasters
European Journal of Psychotraumatolo§yl), 26527.
https://doi.org/10.3402/ejpt.v5.26527

Resilience. (2018June L Merriam-Webster.comhttps://www.merriar

Webster.com/dictionary/resilierice

Ritchie, L. A., Little, J., & Campbell, N. M. (2018). Resoutoss and psychosocial strass
theaftermathof the 2008 Tennessee Vallaythority coal ash spillnternational
Journal of Mass Emergeies and Disasters, 88), 179207.
https://pubmed.ncbi.nim.nih.gov/30983682

Rosseel, Y. (2012). lavaan: An R package for structural equation modkdurgal of
Statistical Software48(2). https://doi.org/10.18637/jss.v048.i02

Rutter, M. (2000). Resilience reconsidered: Conceptual considerations, empirical finding
policy implications. In J. P. Shonkoff & S. J. Meisels (Eddgndbook of early childhood
intervention(pp. 6514682). New York: Cambridge University Press.

Sattler, D. N., de Alvarado, A. M. G., de Castro, N. B., van Male, R., Zetino, A. M., & Vel
R. (2006) El Salvador earthquakes: Relationships among acute stress disorder sympt
depression, traumatic event exposure, and resourceltnssal of Traumtc Stress, 1),
879893.https://doi.orgl0.1002/jts.20174

semTools Contributors. (201&emTools: Useful tools for structural equation modelRg.

package version 0-41http://cran.fproject.org/package=semTopls

Sherrieb, K., Norris, F. H., & Galea, S. (2010). Measuring Capacities for Community
Resilience Social Indicators Research, @), 227247 .https://doi.orgl0.1007/s11205
01095769

Smith, B. W., & FreedyJ. R. (2000). Psychosocial resource loss as a mediator of the effe
flood exposure on psychological distress and physical sympgauasal of Traumatic
Stress, 1@), 3498857.https://doi.orgl0.1023/A:1007745920466

arRawbDULUO 7 Hrvatskoy-®™Bdel 26 cijelu Europylslam in Coratia£A model
for the whole EuropeRljazeera Balkanshttp://balkans.aljazeera.net/vijesti/iskam

hrvatskojmodelza-cijelu-evropu

105



Southwick, S. M., Bonanno, G. A., Masten, A. S., PaBiigk, C., & Yehuda, R. (2014).
Resilience definitions, theory, and challenges: Interdisciplinary perspediivexpean
Journal of Psychotraumatolog$(1), 25338. https://doi.org/10.3402/ejpt.v5.383

Tang, B., Liu, X, Liu, Y., Xue, C., & Zhang, L. (2014A.metaanalysis of risk factors for
depression in adults and children after natural disaB8&t§ Public Health, 141).
https://doi.orgl0.1186/1474245814-623

Thompson, M. S., & Cooper, C. L. (2001). A rose by any other name... : A commentary «
+REIROOYV FRQVHUY DW ApBpdiPychidldgR: Ak IRtEratMhig] HREVig
50(3): 408418.

Thoresen, S., Birkeland, M. S., Arnberg, F. K., Wentzaten,T., & Blix, I. (2019).Long
term mental health and social support in victims of disaster: comparison with a ge
population sampleBJPsych Open,(%), e2. https://doi.org/10.1192/bjo.2018.74

Ungar, M., & Theron, L. (2020). Resilience and mental hedlow multisystemic processes
contribute to positive outcomedsancet Psychiatry7(5), 441#448.
https://doi.org/10.1016/S221®366(19)30434L

United Nations Office for Disaster Risk Reducti@NISDR). (2009).UNISDR Terminology
on disaster riskeduction|http://www.unisdr.org/we/inform/publications/7817

United Nations Office for Disaster Risk Reducti@NISDR). (2015).Sendai Framework for

Disaster Risk Reduction 2012030

http://www.unisdr.org/files/43291_sendaiframeworkfordrrer.pdf

United Nations. (2005Hyogo Framework for Action 200%015: Building the Resilience of

Nations and Communities isasters

http://www.unisdr.org/2005/wcdr/intergover/officidbc/L-docs/Hyogeframeworkfor-

actionenglish.pdlf

Ursano, R. J., Fullesh, C. S., & Terhakopian, A. (2008)isasters antiealth: distress,
disorders, and disaster behaviors in communities, neighborhoods, and.r&dmabk
Research, 78), 1015A028. http://www.jstor.org/stable/40972101

Ursano, R. J., McKibben, J. B. A., Reissman, D. B., Liu, X., Wang, L., Sampson, R. J., &

Fullerton, C. S. (2014Posttraumatic stress disorder and community collective efficacy
following the 2004 Florida HurricaneBLoS ONE9(2), e88467.
https://doi.orgl0.1371/journal.pone.0088467

106



Van Ootegem, L., & Verhofstadt, E. (2018Yell-being, life satisfaction and capabilities of
flood disaster victimsEnvironmental Impact Assessment Review1344.38.
https://doi.org/https://doi.org/10.1016/j.eiar.201500A

VanderbiltAdriance, E., & Shaw, D. S. (2008). Conceptualizing @relvaluating resilience

across levels of risk, time, and domains of competeDioeical Child and Family
Psychology Review, (1:2), 3058. https://doi.orgl0.1007/s1056D08-00312

9oDaLu 7 OWMN 7DULWD& NDaH GD MH YHuULQD O
nakon poplava jer nije vjerovala VlagMrak Taritas says most peopdpted for
monetary reimbursmeatter the floods because they did not trust the goverrjment
Telegram. https://www.telegram.hr/politdkaiminal/svi-ministri-i-premijertuprave
su-otputovalitu-gunjutamoce-seodrzatisjednicavliade/

9XMHYLUO +HULPRYLO * %WUDMRBRELMDOQDL@GLVWDOQF

SUHPD QDURGLPD V SRGUXpMD ELYAH -XJRVODYLME
GHPRJUD IV N BuRdfrieaN?sirlgi)d 3(1), 137454. https://hrcak.srce.hr/8303.

Watanabe, C., Okumura, J., Chiu, T. Y., & Wal&i(2004)Social support and depressive
symptoms among displaced older adults following the 1999 Taiwan earthquake.
Journal of Traumatic Stress, (Ij. 6367. doi: 10.1023/B:JOTS.0000014678.79875.

Weathers, F. W., LitzB. T., Keane, T. M., Palmieri, P. A., Marx, B. P., & Schnurr, P. P.

(2013).The PTSD Checklist for DSBI(PCL:-5). Scale available from the National Cente

for PTSD alwvww.ptsd.va.qo

Welton-Mitchell, C., James, LE., Khanal, S. N., & James, A. S. (2018). An integrated

<~

approach to mental health and disaster preparedness: a cluster comparison with
earthquake affected communities in Ne@C Psychiatry, 1@.), 296.
https://doi.org/10.1186/s12888.8 18632
West,J. S., Price, M., Gros, K. S., & Ruggiero, K. J. (2013). Community support as a
moderator of postdisaster mental health symptoms in urban and nonurban communit
Disaster Medicine and Public Health Preparedné%s), 443#451.
https://doi.org/10.1017/dmp013.74

107



Williams, R., Bisson, J., Ajdukovic, D., Kemp, V., OIff, M., Alexander, Backer Hughes, J.
& Bevan, P. (2009). Guidance for responding to the psychosocial and mental health i
of people affected by disasters or major incidents.
http://www.coe.int/t/dg4/majorhazards/ressources/virtuallibrary/materials/uk/Principle:
_Disaster_and_Major_Incident_Psychosocial_Care_Final.pdf

wind, T. R., & Komproe, I. H. (2012 he mechanisms that associate community social
capital with postisaster mental health: A multilevel mod8bcial Science & Medicine
759), 1715#4720. https://doi.org/10.1016/j.socscimed.2012.06.032

Windle, G., Bennett, K. M., & Noyes, J. (2012 methodological review of resilience
measurement scalddealth and Quality of Life Outcomeg19 8.
https://doi.orgl0.1186/147775259-8

World Health Organization, & War Trauma Foundation and World Vision. (2011).
Psychological first aid: Guide for figlworkers. Geneva: WHO.
http://reliefweb.int/sites/reliefweb.int/files/resources/Full Report_149.pdf

:ULJKW 0 2 ' ODVWHQ $ 6 1 D U D boQessem -
developmentFourwaves of research on positive adaptation ircthr@ext of adversityln
S. Goldstein & R. B. Brooks (EdsHliandbook of Resilience in Childrépp. 1587).
Boston, MA: Springer US.

Yehuda, R., Flory, J. D., Southwick, S., & Charney, D. S. (2006). Developing an agenda
translational studies of rehce and vulnerability following trauma exposuk@nals of the
New York Academy of Sciences, 1B7RB896.https://doi.orgl0.1196/annals.1364.028

Ying, L., Wu, X., Lin, C., & Jiang, L. (2014Y.raumatic severity and trait resilience as
predictors ofposttraumatic stress disorder and depressive symptoms among adolesce
survivors of the Wenchuan EarthquaReoS ONE9(2), e89401.
https://doi.org/10.1371/journal.pone.0089401

Zhong, X., & Yuan, K-H. (2011).Bias and efficiency in structural equation modeling:
Maximum likelihood versus robust methodéultivariate Behavioral Research6(2),
229265. https://doi.org/10.1080/00273171.2011.558736

Zimet, G. D., Dahlem, N. W., Zimet, S. G., & Farley, G. K. (1988) Multidimensional
Scale of Perceived Social Suppadaurnal of Personality Assessmgsiz(1), 30#41.
https://doi.org/10.1207/s15327752jpa5201_2

108



Zwiebach, L., Rhodes, J., & Roemer, L. (20RR®source loss, resource gain, and mental
health among suivors of Hurricane Katrinalournal of Traumatic Stresg3(6), 751&58.
https://doi.org/10.1002/jts.20579

109



Supplementary Material

Table S1

Unstandardized Regression Coefficients, Standard Errors and Confidence Intentatdifect

Paths Between PTS and Depression symptoms and Life Satisfaction and Individual,
Interpersonal and Community Resources through Psychosocial Resource Loss for the Alternative
model with Reversed Order of Variables in the Moblist @447)

95% ClI
Value SE
LL UL
PTS symptoms
,QGLYLGXDO UHVRXLl 0.02 0.03 -0.03 0.09
: , QWHUSHUVRQDO UH 0.06 0.04 -0.01 0.15
: &RPPXQLW\ UHVRXUI -0.14" 0.04 -0.23 -0.08
Depression symptoms
,QGLYLGXDO UHVRXL 0.00 0.01 -0.03 0.01
: , QWHUSHUVRQDO UH 0.00 0.02 -0.05 0.02
: &RPPXQLW\ UHVRXUI 0.01 0.03 -0.04 0.08
Life satisfaction
,QGLYLGXDO UHVRXL-0.01 0.01 -0.03 0.01
: , QWHUSHUVRQDO UH -0.02 0.01 -0.04 0.00
: &RPPXQLW\ UHVRXUI 0.04 0.01 0.02 0.07

Note.Value = unstandardized regression coefficient; Cl = confidence interval (1000 bootstrap samples); LL = lower limit; UL =
upper limit
**p<.01, *p<.001,
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Table S2

Comparison of Fit Indices in Multigroup Molderitted in the Affected Community for the Majority (n = 145) and the Minority Nationals (n =

78)
$0 a% RMSEA
Model CFlI SRMR
Value df p Value aGl p Value 90% CI
Configural 501.4 376 <.001 - - - 0.06 [0.04, 0.07] 0.96 0.06
Loading 525.7 391 <.001 23.6 15 0.072 0.06 [0.04, 0.07] 0.96 0.07
Partial intercept 541.3 404 <.001 15.3 13 0.287 0.06 [0.04, 0.07] 0.96 0.07
Constrained 558.2 419 <.001 16.5 15 0.349 0.06 [0.04, 0.07] 0.96 0.08

Note. 7KH GLIIHUJid@l&iMe toGhesrevious model in the table. RMSEA = reneansquare error of approximation; Cl = confidence interval.

Table S3

Comparison of Fit Indices in Multigroup Models Fitted in the Affected Community for the Majority Natiogral$4h) and the Comparison

Community (= 224)

$0 0% RMSEA
Model CFl SRMR
Value df p Value 0GI1 p Value 90% CI
Configural 491.0 376 <.001 - - - 0.04 [0.03, 0.05] 0.97 0.05
Loading 509.9 391 <.001 19.0 15 0.213 0.04 [0.03, 0.05] 0.97 0.06
Partial intercept 529.5 404 <.001 20.1 13 0.093 0.04 [0.03, 0.05] 0.97 0.06
Constrained 556.0 419 <.001 26.6 15 0.032 0.05 [0.04, 0.06] 0.97 0.08

Note. 7KH G LIIHUJid@l&iMe toGheFprevious model in the table. RMSEMet-meansquare error of approximation; Cl = confidence interval.
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Table S4

Unstandardized Regression Coefficients, Standard Errors and Confidence Intervals for Indirect Paths Between Individeedphdéand
Community Resources and PTS &wepression Symptoms and Life Satisfaction through Psychosocial Resource Loss in the Affected (Majority

Nationals) and the Comparison Community£rL45, n.= 224)

Affected Community ComparisorCommuni Difference
(Majority Nationals) P ty Affected- Comparison
95% CI 95% CI N 95% CI
Value SE L UL Value SE L UL 09DO SE L UL

Individual resources

: 376 VIPSWRP\ -0.23* 0.07 -0.38 -0.09 -0.077 0.04 -0.15 0.01 -0.16 0.08 -0.33 -0.00

: Depression symptoms -0.16" 0.06 -0.28 -0.05 -0.05 0.03 -0.11 0.01 -0.10 0.07 -0.24 0.02

. /LIH VDWLVIDI 0.15 0.07 0.02 0.29 0.1 0.06 0.00 0.23 0.03 0.09 -0.14 0.22

Interpersonal resources

: 376 VIPSWRP\ -0.16 0.08 -0.31 0.01 0.02 0.03 -0.03 0.08 -0.19 0.09 -0.34 -0.01

: ' HSUHVVLRQ \-0.11" 0.06 -0.21 0.01 0.02 0.02 -0.02 0.06 -0.13 0.06 -0.24 -0.00

:/LIH VDWLVIDI 0100 0.05 -0.01 0.21 -0.04 0.04 -0.12 0.04 0.14 0.07 0.00 0.28
Community resources

: 376 VIPSWRP\ 0.07 0.12 -0.16 0.31 -0.09 0.04 -0.17 -0.02 0.16 0.13 -0.08 0.42

: ' HSUHVVLRQ \ 0.05 0.08 -0.11 0.21 -0.07 0.03 -0.13 -0.01 0.12 0.09 -0.05 0.29

:/LIH VDWLVIDI-0.05 0.08 -0.21 0.11 0.15 0.06 0.02 0.28 -0.200 0.10 -0.41 0.00
Note.Value = unstandardized regression coefficient; Cl = confidence interval (1000 bootstrap samples); LL = lower limit; Ullimitppe
p<.07,'p<.06 *p<.05, *p< .01, **p< .00, Table S5
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Table S5
Unstandardized Regression Coefficie@@ndard 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 iraticetAéfected

Comparison Community {r 223, n. = 224) in the Model with Control Variables

Affected Comparison Difference
Community Community Affected- Comparison
95% ClI 95% ClI 95% ClI
Vaue SE ——— Vaue SE—— (09DO SE
LL UL LL UL LL UL

Individual resources

: 376 VI\IPSWRP -0.23* 0.07 -0.37 -0.09 -0.07+ 0.04 -0.15 0.00 -0.16¢0 0.08 -0.32 0.00
: '"HSUHVVLRQ -0.16" 0.06 -0.27 -0.04 -0.05 0.03 -0.11 0.01 -0.10 0.07 -0.23 0.02
:/LIH VDWLVID 0.15 0.07 0.01 0.29 0.122 0.06 0.00 0.24 0.03 0.09 -0.15 0.22

Interpersonal resources

: 376 VIPSWRP -0.16 0.08 -0.31 0.01 0.02 0.03 -0.03 0.08 -0.19 0.09 -0.34 -0.01
:'"HSUHVVLRQ -0.11" 0.06 -0.22 0.01 0.02 0.02 -0.02 0.06 -0.13 0.06 -0.24 -0.00
:/LIH VDWLVID 0.10 0.06 -0.01 0.21 -0.04 0.04 -0.13 0.04 0.14 0.07 -0.00 0.28

Community resources

: 376 VIPSWRP 0.07 0.11 -0.15 0.29 -0.09 0.04 -0.17 -0.02 0.16 0.12 -0.07 0.40
. Depression symptom 0.05 0.08 -0.11 0.20 -0.07 0.03 -0.13 -0.01 0.12 0.09 -0.05 0.28
- /LIH VDWLVID -0.05 0.08 -0.20 0.10 0.15 0.06 0.03 0.28 -0.20  0.10 -0.39 -0.00

Note.Value = unstandardized regression coefficient; Cl = confidence interval (1000 bootstrap samples); LL = lower limit; Ullimitppe
*p < .06 *p< .05, **p< .01, **p<.001
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Table S6

Unstandardized Regression Coefficients and Confidence IntervalsicedhPaths Between Subscale€oimmunity Resources Scaled PTS
and Depression Symptoms and Life Satisfaction through Psychosocial Resource Loss in the Affected and Comparison Gomi2@3nity (
= 224)

Affected Comparison Difference
Community Community Affected- Comparison
95% ClI 95% Cl 95% ClI
Vaue SE ——— Value SE ———— 09DO SE —mm
LL UL LL UL LL UL

Social capital and engageme -0.20** 0.07 -0.34 -0.06 -0.02 0.03 -0.08 0.05 -0.18* 0.08 -0.34 -0.03
. 37 Bymptoms -0.14** 0.05 -0.25 -0.04 -0.01 0.02 -0.06 0.03 -0.13* 0.06 -0.25 -0.02
: ' HSUHVVLRQ V\F 0.23* 0.09 0.06 0.41 0.03 0.05 -0.07 0.13 0.20* 0.10 0.00 0.40
: /LIH VDWLVIDFW

Preparedness

. 37 ymptoms 0.03 0.05 -0.07 0.13 0.03 0.03 -0.03 0.09 0.00 0.06 -0.11 0.12
: " HSUHVVLRQ V\F 0.02 0.04 -0.05 0.09 0.02 0.02 -0.02 0.06 0.00 0.04 -0.08 0.08
. /LIH VDWLVIDFW -0.04 0.06 -0.15 0.08 -0.05 0.05 -0.14 0.04 0.01 0.07 -0.14 0.15

Economic capital

: 376 VIPSWRPV -0.04 0.06 -0.16 0.08 -0.08* 0.04 -0.16 -0.01 0.04 0.07 -0.10 0.18
: ' HSUHVVLRQ V\F-0.03 0.04 -0.12 0.06 -0.06* 0.03 -0.12 -0.00 0.03 0.05 -0.07 0.13
: /LI Bhtisfaction 0.05 0.07 -0.09 0.19 0.14* 0.06 0.02 0.26 0.09 0.09 -027 009

Leadership
: 376 VIPSWRPV 0.09 0.06 -0.03 0.22 -0.05 0.03 -0.12 0.01 0.15* 0.07 0.01 0.29
: ' HSUHVVLRQ V\F 0.07 0.05 -0.02 0.16 -0.04 0.03 -0.09 0.01 0.112* 0.05 0.00 0.21

. /LIH VDWLVIDFW -0.11 0.07 -0.26 0.04 0.09 0.05 -0.02 0.20 -0.20* 0.09 -0.38 -0.01
Note.Value = unstandardized regression coefficient; Cl = confidence interval (1000 bootstrap samples); LL = lower limit; Ullimitppe
*p < .06 *p< .05, **p< .01, **p < .001
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Table S7

Model Fit Results for Testing Measurembmntariance across Measurement Points for

Constructs in the Model

Constructs $0 GI p $¢ 0% 0G S 0?3 CFl RMSEA (90% Cl) SRMR
Individual resources

Configural 8.13(5) .11 - - 1.0 .04 (.00-.1) .04

Loading 898(7) .26 0.86(2) .65 1.0 .03 (.00-.08) .06

Intercept 9.15(9) .43 0.17(22) .92 1.0 .00 (.00-.07) .06
Interpersonal resource

Configural 3.67(5) .9 - - 1.0 .00 (.00-.07) .03

Loading 10.48 (7) .07 6.81(2) .03 .99 .06 (.00-.09) .04

Intercept 11.18 (9) .27 0.7 (2) 71 .99 .03 (.00-.08) .04
Social capital

Configural 1.83(5) .87 - - 1.0 .00 (.00-.04) .04

Loading 6.89(7) .44 5.06(2) .08 1.0 .00 (.00-.08) .06

Intercept 10.08(9) .34 3.19(22) .2 1.0 .02 (.00-.08) .06
PTS

Configural 11.4(5) .04 - - .99 .07 (.02-.13) .05

Loading 16.75(7) .02 5.35(2) .07 .99 .08 (.03-.12) .07

Intercept 18.18 (9) .03 1.44(2) .49 .99 .08 (.03-.12) .07
Depression

Configural 553(5) .36 - - 1.0 .00 (.00-.08) .06

Loading 568 (7) .58 0.15(2) .93 1.0 .00 (.00-.05) .06

Intercept 594(9) .75 0.26(2) .88 1.0 .00 (.00-.03) .06
Life satisfaction

Configural 275(5) .74 - - 1.0 .00 (.00-.06) .03

Loading 8.83(7) .27 6.08(2) .05 1.0 .03 (.00-.09) .06

Intercept 947 (9 4 0.67(2) .72 1.0 .03 (.00-.08) .06
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