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A B S T R A C T

Introduction: We investigated Quality of Life (QOL) in a sample of individuals (n = 341) who experienced 
different consequences in terms of displacement from their house after earthquake.
Methods: Three groups were studied: those who had been displaced but are no longer so, those still displaced, and 
those who were never displaced. QOL for four time points was assessed: pre-earthquake, during displacement, at 
the time of the survey, and in ten years.
Results: Different trajectories of QOL were observed in the three groups: not displaced individuals showed no 
significant variation, those who were displaced had a significant decline in QOL after the earthquake but a 
significant recovery after the displacement experience, and those who were still displaced at the time of the 
survey reported lowest QOL both after the earthquake and in the future, with no recovery. Predictors of 
perceived QOL decline were quality and type of temporary accommodation, place attachment, and perceived 
health impairment. Subsequent QOL perceived improvement was predicted by quality and type of temporary 
accommodation, risk awareness, and emotional well-being.
Discussion: Our findings highlight the importance of minimizing the duration of temporary displacement and 
providing high-quality temporary accommodations, considering individual needs in the local contexts and 
communities.

1. Introduction

Being involved in a disaster such as a strong earthquake is a trau
matic experience that can have serious negative consequences on the 
quality of life (henceforth QOL) (e.g., [1–3]). Beyond the negative 
emotional and economic consequences, a specific and important aspect 
associated with a decreased QOL in disaster survivors is displacement 
from their damaged or destroyed homes. Indeed, the temporary housing 
experience implies detachment from a place felt as your own, living, in 
many cases, in a less comfortable arrangement, and often the partial or 
total disruption of ordinary life activities and social relations, and this 
experience is associated with lower satisfaction with different aspects of 
life [4,5]. It is important to note that the investigation of QOL in relation 
to displacement can provide insights beyond the earthquake-specific 
situation, given that displacement can occur after various kinds of di
sasters and extreme events (e.g., tornadoes, floods), some of which are 

expected to occur more frequently in the future (e.g., [6]).
In our study, we aimed to investigate the QOL and its predictors in a 

sample of individuals who experienced different consequences of 
earthquakes in terms of displacement from their houses. The main aim of 
the study was to examine the association between the displacement 
status and the perceived trajectories of individuals' QOL over time. 
Indeed, unlike most previous studies, we did not focus only on in
dividuals' QOL after the earthquake, but we extended the analysis to 
individuals' retrospective evaluations (QOL before the disaster) and 
prospective evaluations (future QOL). In fact, behavioral science studies 
have shown that individuals' past, current, and future evaluations of life 
experiences are interrelated, with current evaluations being predicted 
by retrospective evaluations of the past, and future evaluations and in
tentions being predicted by current evaluations [7–10]. Such an auto
biographical and diachronic approach could make it possible to identify 
stronger predictors of perceived QOL changes in disaster victims than a 
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standard approach, thanks to predictive models more grounded in 
behavioral and memory research. From the applied viewpoint, this 
approach can help identify the more promising factors on which to 
intervene to improve current and expected QOL in victims of disasters.

In our investigation, we examined the QOL of earthquake survivors 
in reference to three time points: the time before the earthquake (Past), 
the current time (i.e., the time of the study: Present), and ten years in the 
future (Future). This analysis was carried out on three groups of in
dividuals: Formerly Displaced, Still Displaced, and Non-Displaced.

The Formerly Displaced survivors were those who were displaced due 
to the earthquake but were no longer living in the provisional homes 
when the survey took place. They might have moved to permanent 
housing, either returning to repaired homes, moving to new homes, or 
finding alternative long-term housing solutions. The Still Displaced sur
vivors were those earthquake survivors who were displaced due to the 
earthquake and were currently living in provisional homes provided as 
temporary housing at the time of the study. These individuals were still 
in a transitory phase and had not yet moved back to permanent housing. 
Finally, the Non-Displaced survivors were individuals who, despite 
experiencing the earthquake, could remain in their original homes. 
These survivors did not require relocation to provisional or alternative 
housing. Their homes may have sustained minimal damage or were 
sufficiently strong to withstand the earthquake without necessitating 
evacuation or relocation.

To further characterize the trajectories of QOL and understand the 
potential consequences of returning to a stable housing condition after 
displacement, we carried out additional analyses on displaced partici
pants only (i.e., Formerly Displaced and Still Displaced groups), also 
considering their retrospective evaluation of QOL while they were living 
in the temporary housing solution (During).

We also investigated the predictors of perceived QOL changes in 
displaced participants. To this aim, we identified via hierarchical mul
tiple regression the predictors of two aspects of change in QOL of dis
placed individuals: (a) the difference in QOL from the time before the 
earthquake to the time of displacement (Past – During), and (b) the dif
ference in QOL from the time of displacement to the time of the study 
(During – Present). For this analysis, we considered a wide array of po
tential predictors employed in previous studies on QOL and well-being 
in disaster survivors (cf. [4]), including socio-demographic variables, 
individual preparedness and risk perception, place attachment, type and 
quality of temporary accommodation, variables measuring social sup
port, and variables measuring emotional and health status.

2. Method

2.1. Data

The data for this study was collected as part of a project on the 
resilience of the most vulnerable, funded by the European Union under 
Horizon 2020 (BuildERS, https://buildersproject.eu/). Data and addi
tional online materials are openly available on the project's Open Sci
ence Framework page (https://osf.io/46jpu/).

We included survivors from the geographical areas impacted by the 
last three major Italian earthquakes (2009 Abruzzo, 2012 Emilia, 2016 
Central Italy). Survivor outreach was facilitated through collaboration 
with local institutions (such as municipalities) and community organi
zations. Data collection was conducted from February to May 2021. The 
Ethical Committee of the University of Trento approved the research 
protocol (number 2020–039). Informed consent was obtained from all 
individual participants included in the study. Data were gathered via 
diverse methods accommodating respondents' preferences: face-to-face, 
telephonic interviews, and self-administered questionnaires (paper-and- 
pencil or online). To ensure the most comprehensive and accurate data 
collection possible, we compiled a list of municipalities affected by the 
earthquakes. For each municipality, we gathered information on the 
proportion of evacuees relative to the population and we collected a 

roughly equal proportion of questionnaires from each of these munici
palities. Our final sample included 341 individuals who completed the 
study (see Table 1 for study sample characteristics).

2.2. Measures

All the variables included in the study are presented and briefly 
described in Table 2 (second column), together with the associated 
measures. The questionnaire items are detailed in the Supplementary 
Information section (SI; https://xxxx/).

Quality of life, the primary criterion measure, was assessed by the 
Cantril Self-Anchoring Ladder [11,12] This 11-point scale is widely used 
in research and world polls [28–31].

Among the predictors, we assessed earthquake risk awareness 
referred to the time before the disaster [13,14], place attachment [15], 
and earthquake preparedness [16]. We also measured individual dif
ferences in resilience capability [17], psychological vulnerability [18], 
and self-reported health status before the earthquake using the Amer
ican Life Panel question [19].

Several variables assessed the survivor's condition after the event. 
Participants reported their temporary housing type, size, number of 
inhabitants, and stay duration. Eleven housing types (see SI and Table 2) 
were initially provided and later recoded into three categories for 
analysis: 1 = tent/camper/gym (combining types 1, 3, and 4 in Table 2), 
2 = container/modules (combining types 8 and 9), 3 = house/apart
ment/hotel (combining types 2, 5, 6, and 7). Types 10 (1 participant) 
and 11 in Table 2 (Other or missing) were excluded from the new 
classification due to their distinct living conditions. Participants also 
rated their temporary housing quality across eighteen aspects, such as 
privacy, noise, space, natural light, placement, and overall comfort [20]. 
Post-earthquake support from various sources (adapted from [21]) and 
perceived social support during temporary housing [22] were also 
measured.

Psychological consequences were assessed via the Post-Traumatic 
Stress Disorder symptoms scale [23], health impairment due to the 
disaster [24], direct experiences with death [25], and emotional well- 
being over the past 30 days [26]. Demographic data on age, sex, edu
cation, and income of respondents were also collected.

3. Results

3.1. Descriptive statistics and preliminary analyses

Descriptive statistics for all the measured variables for the three 
groups we investigated (Formerly Displaced, Still Displaced, and Non- 
Displaced) are presented in Table 1. A series of analyses was conducted to 
compare the three groups on demographic variables. The distribution of 
sex across the different groups of earthquake survivors was relatively 
uniform and did not differ significantly based on the displacement sta
tus, χ2(2, N = 310) = 0.28, p = .872. Per capita income showed no 
significant differences, F(2, 171) = 1.17, p = .312. A significant differ
ence was found in age, F(2, 174) = 14.13, p < .001, with the Still Dis
placed group being older on average than the Formerly Displaced (p = .02) 
and Non-Displaced groups (p < .001) and the Formerly Displaced being 
older than the Non-Displaced (p < .001). Significant differences were 
also found in education, Kruskal-Wallis H(2) = 22.7, p < .001, with the 
Still Displaced survivors reporting lower education than Formerly Dis
placed and Non-Displaced in temporary houses (both ps < 0.001). There 
was also a significant difference in work status, Kruskal-Wallis H(8) =
41.8, p < .001. Further analyses showed that students were more 
numerous among Non-Displaced and retired persons among Still Dis
placed. Age and education were used as covariates in subsequent ANOVA 
analyses.
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3.2. Quality of life in displaced and non-displaced participants

A mixed ANOVA was employed to explore changes in QOL along 
three time points — Past, Present, Future — for the three groups with 
different displacement experiences. The analysis revealed a significant 
interaction between Time and Group, F(4, 652) = 6.04, p < .001, η2 =

0.04, indicating different trajectories of QOL over time in different 
groups (Fig. 1). A significant main effect of Time on QOL was also 
detected, F(2, 652) = 30.37, p < .001, η2 = 0.09, together with a main 
effect of Group, F(2, 326) = 4.75, p = .009, η2 = 0.03. The same analysis 
was performed with age and education as covariates, confirming the 
interaction between Time and Group, F(4, 648) = 3.83, p = .004, η2 =

0.02.
Post-hoc tests with Scheffé correction were conducted to further 

investigate the significant interaction between Time and Group. In the 
Non-Displaced group, QOL did not differ between pairs of time points: 
Past vs. Present (MDifference = 0.36, p = .958), Past vs. Future (MDifference =

− 0.03, p = 1.00), Present vs. Future (MDifference = − 0.39, p = .809). On 
the contrary, the Formerly Displaced group showed a significant decline 
in QOL from Past to Present (MDifference = 0.66, p = .032). However, there 
was no significant difference between Present to Future QOL (MDifference 
= − 0.31, p = .683) nor between Past and Future QOL (MDifference = 0.35, 
p = .79). Participants in the Still Displaced group showed a statistically 
significant difference in Past vs. Present retrospective evaluations of QOL 
(MDifference = 1.51, p < .001). A significant difference in the perception 
of QOL was also observed in the Past vs. Future comparison (MDifference =

1.14, p < .001) but not in the Present vs. Future comparison (MDifference =

− 0.38, p = .736).
Summarizing, the results revealed distinct trajectories of QOL across 

three groups. Non-displaced individuals who experienced the earthquake 
but had no displacement reported stable QOL levels over time. Formerly 
Displaced individuals reported having suffered a small but significant 
decline but showed signs of recovery in their future projections. In 
contrast, Still Displaced individuals reported the worst decline in QOL 
and no significant expected recovery.

3.3. Analysis of quality of life in displaced participants

To better understand the effect of displacement on the QOL of sur
vivors, a Mixed ANOVA was carried out on the QOL of displaced sur
vivors only. In this case, in addition to the three time points previously 

Table 1 
Demographic, socioeconomic, and psychological characteristics of earthquake 
survivor groups (Formerly Displaced, Still Displaced, and Non-Displaced).

Earthquake Survivor Groups

Formerly 
Displaced

Still Displaced Non-Displaced

n =
163

Rate 
(%)

n =
98

Rate 
(%)

n = 80 Rate 
(%)

Educational level
Primary 2 1 % 5 5 % 0 0 %
Middle school 19 12 % 21 21 % 1 1 %
High school 68 42 % 52 53 % 51 64 %
University 73 45 % 20 20 % 28 35 %

Sex
Males 65 40 % 43 44 % 34 43 %
Females 98 60 % 55 56 % 45 57 %

Employment status
Student 10 6 % 6 6 % 25 31 %
Employee 95 59 % 47 49 % 34 43 %
Self-employed 24 15 % 18 19 % 8 10 %
Unemployed 8 5 % 4 4 % 5 6 %
Retired 25 15 % 22 23 % 8 10 %

Income
€0 3 2 % 3 3 % 0 0 %
< €10,000 15 9 % 8 8 % 2 3 %
€10,001-15,000 12 7 % 10 10 % 7 9 %
€15,001-20,000 25 15 % 26 27 % 16 20 %
€20,001-30,000 34 21 % 28 29 % 21 26 %
€30,001-50,000 49 30 % 18 18 % 20 25 %
> €50,000 11 7 % 0 0 % 9 11 %
Missing 14 9 % 5 5 % 5 6 %

Earthquake 
experienced
2009 Abruzzo 31 19 % 27 28 % 6 8 %
2012 Emilia 103 63 % 23 24 % 48 48 %
2016 Central Italy 29 18 % 48 49 % 26 33 %

Temporary House 
Type
Tent/camper/gym 44 27 % 4 4 % / /
Container/modules 23 14 % 68 70 % / /
House/apartment/ 
hotel 88 54 % 25 26 % / /

Missing 8 5 % 1 1 % / /
Continuous variables 

(min-max)
Mean SD Mean SD Mean SD

Age (years) 48.1 14.5 53.5 17.5 39.7 17.2
Income (per capita) 

Pre-Event (€) 9777 6343 8743 6214 10,182 6979

Seismic Risk 
Awareness Pre- 
Event (1–7)

2.40 1.62 2.84 1.74 2.74 1.56

Place Attachment Pre- 
Event (1–7)

5.31 1.10 5.74 1.04 5.26 0.99

Preparedness Index 
(0–42) 13.80 6.32 13.30 6.96 17.90 6.77

Individual Resilience 
Capability (1–7) 4.45 1.18 4.08 1.14 4.58 1.05

Individual 
Psychological 
Vulnerability (1–7)

3.50 1.18 3.50 1.07 3.68 1.11

General Health Status 
Pre-Event (1–5)

3.71 0.82 3.70 0.83 3.99 0.80

Temporary Housing 
Duration (months) 27.70 35.80 71.20 41.80 / /

Temporary House 
Quality (1–7) 4.59 1.06 4.44 0.82 / /

Post-Earthquake 
Support Network 
(1–5)

3.43 0.83 3.23 0.70 3.28 0.72

Perceived Social 
Support During TH 
(1–7)

5.28 1.24 4.98 1.22 / /

Post-Traumatic Stress 
Disorder (1–25)

10.43 4.85 11.95 5.26 7.44 4.49

Health Impairment 
Post-Event (1–7)

3.67 1.81 4.27 1.98 2.86 1.87

Table 1 (continued )

Earthquake Survivor Groups

Formerly 
Displaced

Still Displaced Non-Displaced

n =
163

Rate 
(%)

n =
98

Rate 
(%)

n = 80 Rate 
(%)

Experience with Death 
and Suffering (2–6)

4.09 1.32 3.86 1.41 4.83 1.17

Emotional Well-being 
at Present (1–5) 3.16 0.66 2.98 0.63 3.24 0.61

General Health Status 
at Present (1–5) 2.89 0.84 2.80 0.96 3.30 0.95

Quality of Life Pre- 
event (Past) (0− 10)

7.69 1.35 7.84 1.56 7.59 1.14

Quality of Life During 
Displacement 
(0–10)

5.82 2.19 6.04 1.96 / /

Quality of Life at 
Present (0–10) 7.06 1.85 6.34 1.69 7.28 1.37

Quality of Life in the 
Future (0–10)

7.33 1.78 6.69 2.00 7.60 1.47

Quality of Life 
(Decline)

1.88 2.56 1.83 2.51 / /

Quality of Life 
(Improvement)

1.23 2.64 0.31 1.59 / /
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Table 2 
Measures used in the study.

Name Description Reference n. of items 
(Cronbach's 
alpha)

Question 
number (as in 
SI)

Quality of Life Self-reported subjective evaluation of quality of life at 
four time points: before the event, during temporary 
housing, currently, and in the future

Cantril Self-Anchoring Scale [11,12] 1 5, 55, 64, 65

Earthquake Risk 
Awareness

Individuals' perceptions of earthquake risk in the years 
preceding the event

Adapted from prior research ([13]; [14]) 3 (0.90) 10–12

Place Attachment Attachment to the place and community at the time of 
the event

Place Attachment Scale [15] 11 (0.92) 4a-4 k

Preparedness Index Individuals' preparedness, awareness, and actions 
related to earthquake readiness, including knowledge 
of earthquake risk, engagement in preparedness 
activities, awareness of safety measures, and 
availability of emergency supplies and information at 
the time of the earthquake

A modified Mulilis-Lippa Earthquake Preparedness Scale 
[16]

42 (yes, no) 13a-41

Individual Resilience 
Capability

Ability to recover from stressful conditions Brief Resilience Scale [17] 6 (0.84) 68a-68f

Individual 
Psychological 
Vulnerability

Measure of a set of detrimental cognitive beliefs that 
promote harmful reactions to stress

Psychological Vulnerability Scale [18] 6 (0.76) 69a-69f

General Health Status Self-reported health status before the earthquake and at 
the time of the survey

American Life Panel question (https://alpdata.rand. 
org/) from the Survey on Well Being (No. 20) (Well 
Being and Health - Module - Rate General Health, 
Question - ms20_RH001 GENERAL HEALTH RATING) 
also used in the WHO's generalized health assessment 
[19]

1 6, 67

Temporary House Type Type of temporary housing solution used [1] Private car/camper/tent 
[2] House of friends 
[3] Gym/train wagon provided by the competent 
authority 
[4] Tent/camper provided by the competent authority 
[5] Hotel provided by the competent authority 
[6] Rented apartment or house 
[7] Apartment or house owned by respondent (e.g., 
second home) 
[8] Container module or PMAR (Prefabricated Modular 
Removable Housing Units) 
[9] MAP, SAE, MAPRE, PMRR (Temporary Housing 
Modules, Emergency Housing Solutions, Rural 
Prefabricated Emergency Housing Modules - 
Prefabricated Removable Rural Modular) 
[10] CASE (Ecocompatible Sustainable Anti-seismic 
Complexes - three-story buildings, with underground 
parking, in a green environment) 
[11] Other or Missing

43

Temporary Housing 
Duration

Duration of the temporary housing stay Months 43

Temporary House 
Quality

Individuals' perceptions of housing quality, including 
evaluation of personal space, privacy, noise insulation, 
space adequacy, natural light, thermal comfort, overall 
building quality, comfort, surrounding environment, 
and proximity to essential facilities and loved ones

Adapted version of the Housing Characteristics Scale 
[20]

18 (0.82) 53a-53r

Post-Earthquake 
Support Network

The level of assistance received from various sources 
following the earthquake

Sources of support were adapted from previous 
literature [21]

7 (0.80) 57a-57 h

Perceived Social 
Support During 
Temporary Housing

Social support and interpersonal connections during 
temporary housing, including individuals' perceptions 
of understanding and security from others, availability 
of close and helpful relationships, ease of borrowing 
necessities, and access to social activities and 
emotional support during their stay in temporary 
housing

Short Perceived Social Support Scale F-SOzU K-6 [22] 6 (0.86) 56a-56f

Post-Traumatic Stress 
Disorder (PTSD)

Frequency multiplied by intensity of PTSD symptoms 
experienced in the 2–3 months following the 
earthquake

A shortened SPAN Scale (items 17, 14, 11, and 5 from 
the original scale; [23])

4 (0.77) 58a-58d

Health Impairment Subjective evaluation of earthquake impact on 
individual health

Health Impairment Scale [24], 1 59

Experience with Death 
and Suffering Index

Direct experience with anyone who died or suffered 
serious physical or psychological injury due to the 
disaster

Two direct experience questions index [25] 2 60,61

Emotional Well-being* Frequency of specific emotions over the past 30 days MOS 36-Item Short-Form Health Survey (SF-36; [26]) 7 (0.81) 66a-66 g
Per Capita Income Self-reported pre-disaster family income, divided by 

household size
Per capita economic index [27] 8,9

* Higher values indicate higher well-being.
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considered, we also included a fourth measurement of QOL available 
only for displaced participants: a global retrospective judgment of QOL 
referred to the time frame of the temporary housing solution in which 
participant spent most of their time while displaced (During the 
displacement period). This analysis showed a significant interaction 
between Time and Group, F(3, 735) = 5.90, p < .001, η2 = 0.02, sug
gesting that trajectories of QOL differed between the Formerly Displaced 
and Still Displaced groups (Fig. 2). A significant main effect of Time on 
QOL was also detected, F(3, 735) = 56.68, p < .001, η2 = 0.19, indi
cating significant changes in QOL with time, while the effect of Group on 
QOL did not reach significance, F(1, 245) = 2.32, p = .129, η2 = 0.009. 
The same analysis was performed including age and education as 
covariates to control for their effect, but the interaction between Time 
and Group type was confirmed, F(3, 729) = 5.09, p = .002, η2 = 0.021.

Post Hoc Comparisons showed that the Formerly Displaced group 
experienced a significant decline in QOL from Past to During the 
displacement (MDifference = 1.88, p < .001), possibly related to the 
impact of the displacement. However, the perception of QOL was 
significantly higher at Present vs. During the displacement (MDifference =

− 1.23 p < .001), suggesting an improvement in QOL from the 

displacement period. Finally, the difference in QOL between Past and 
Future was not statistically significant (MDifference = 0.38, p = .705), 
indicating an almost complete expected recovery of QOL in ten years.

In the Still Displaced group, the decline in QOL between Past and 
During displacement was also significant (MDifference = 1.82, p < .001), 
like the one in the Formerly Displaced group. However, the Still Displaced 
group did not show a significant difference in QOL between During and 
Present (MDifference = − 0.30, p = .98), thus not highlighting a significant 
improvement. Furthermore, the difference in QOL between Past 
assessment and Future projection was significant (MDifference = 1.15, p <
.001), suggesting that Still Displaced individuals did not expect to regain 
the QOL they reported to have had before the disaster within the next 
ten years.

Following previous behavioral studies [9,10], we also specified a 
path model to qualify better the relationships between the evaluations of 
QOL in displaced participants (Fig. 3; n = 262). In this model, evalua
tions referring to previous times were linked to those referring to sub
sequent times, and this allowed appraising the relationships between 
retrospective evaluations of past QOL (Past, During), current QOL 
(Present), and expected QOL (Future). The model also included a vari
able for participants' current displacement status. The model was esti
mated with the maximum likelihood method, and its fit was excellent 
(χ2 = 0.643, df = 1, p = .432, χ2/df = 0.643, CFI = 1, RMSEA = 0.000).

As can be seen in Fig. 3, the retrospective evaluation of QOL before 
the earthquake (Past) was positively related to the current perceived 
QOL (Present) and the expected QOL (Future) but not to the QOL during 
the displacement (During). This suggests that the displacement experi
ence was perceived as generally disruptive and not attenuated by the 
remembered QOL before the earthquake. The retrospective evaluation 
of QOL during the displacement (During), which was markedly lower 
than the Past one (see Fig. 2), was unrelated to the current displacement 
condition. Participants' evaluation of their Present QOL was instead 
positively associated with their evaluations referring to the displace
ment time and to the time before the earthquake and negatively asso
ciated with being still currently displaced. Participants perceived to 
have a better QOL if their retrospective evaluation of the past (including 
the displacement experience) was better and if they were no more dis
placed (R2 = 0.16). Thus, the memory of the past mattered in predicting 
current QOL. Finally, future expectations of QOL were positively asso
ciated with past and current evaluations, showing that future pro
jections can be predicted by evaluations of past and current QOL (R2 =

0.37). Overall, these findings support the view that displacement after 
an earthquake is perceived as a subjectively disruptive experience, 
whose effects on QOL extend on the present and the future.

3.4. Predictors of changes in the quality of life of displaced earthquake 
survivors

We carried out two hierarchical linear regressions to identify the 
predictors of changes in the QOL of displaced earthquake survivors. Two 
difference-score variables were computed to be used as criterion vari
ables. The first variable (decline) measured the difference in QOL from 
the evaluation relative to the pre-earthquake period to the evaluation 
relative to the displacement period. It was calculated by subtracting the 
During quality-of-life score from the Past score, with a higher value in 
this variable indicating a greater decline in QOL. The second variable 
(improvement) assessed the QOL change from the displacement period 
to the current moment. It was computed by subtracting the During 
quality-of-life score from the Present score. A higher value in this vari
able indicates a greater improvement in QOL.

3.4.1. Predictors of decline in quality of life
The results of the hierarchical linear regression examining the 

decline in QOL are summarized in Table 3. Model 1, which included age, 
education, sex, and income (per capita), did not significantly predict the 
variation in QOL (R2 = 0.02, p = .500). Model 2 added risk awareness, 

Fig. 1. Quality of life trajectories for Formerly Displaced, Still Displaced, and 
Non-Displaced earthquake survivors. 
Note. Error bars are standard errors of the mean.

Fig. 2. Quality of life trajectories for displaced (Formerly Displaced and Still 
Displaced) earthquake survivors. 
Note. Error bars are standard error of the mean.

L. Savadori et al.                                                                                                                                                                                                                                Progress in Disaster Science 24 (2024) 100371 

5 



place attachment, preparedness, resilience, vulnerability, and pre-event 
health status, with a significant improvement in predictive power (ΔR2 

= 0.09, p = .020). This model indicated that greater place attachment 
and lower earthquake preparedness were significant predictors of 
decline in QOL due to displacement. The inclusion of the group type 
(Still Displaced vs. Formerly Displaced) in Model 3 did not result in a 
significant improvement in model fit. Model 4, which added the dura
tion of the temporary housing experience, the type and perceived quality 
of the temporary house, the strength of the support network after the 
event, and the perceived support during the displacement, showed a 
significant and sizable improvement in predictive power (ΔR2 = 0.26, p 
< .001). Most of the decline in QOL was significantly predicted by the 
perceived (lower) quality of the house, as well as by the type of house 
(tent/camper/gym were predictors of greater decline as compared to 
better types of accommodations). Model 5, the most comprehensive 

model, included additional predictors related to the experience after the 
event, like Post-Traumatic Stress Disorder (PTSD), health impairment, 
experience with death and suffering, emotional well-being, and 
perceived health status at present. This model had the highest explan
atory power (R2 = 0.40, p < .001), with significant predictors of greater 
decline in QOL being higher place attachment before the event, lower 
perceived quality of temporary housing, worse accommodation type, 
and greater perceived health impairment due to the disaster.

3.4.2. Predictors of improvement in quality of life
A second hierarchical linear regression analysis was computed to 

assess the improvement in the QOL from the displacement period to the 
time of the survey (Table 4). While initial models (1–2) showed no 
significant changes in predicted variance, further models (3–5) revealed 
significant contributions from specific variables. Model 3 significantly 

Fig. 3. Path model of quality of life in displaced participants. 
Note. Numbers on the arrows indicate standardized coefficients followed by standard errors in brackets. Significance levels are as follows: ns p ≥ .05, * p < .05, ** p <
.01, *** p < .001.

Table 3 
Results of the hierarchical linear regression analysis of predictors of decline in quality of life during displacement.

Model

Model 1 Model 2 Model 3 Model 4 Model 5

b β b β b β b β b β

Age 0.01 0.08 0.01 0.06 0.01 0.06 0.02 0.11 0.01 0.06
Education − 0.08 − 0.03 − 0.05 − 0.01 − 0.06 − 0.02 0.14 0.04 0.03 0.01
Sex

Female – Male 0.38 0.15 0.14 0.05 0.12 0.05 0.58 0.23 0.48 0.19
Income (per capita) 0.00 − 0.07 0.00 − 0.06 0.00 − 0.07 0.00 − 0.03 0.00 − 0.02
Earthquake Risk Awareness Pre-Event − 0.01 − 0.01 0.00 0.00 − 0.15 − 0.10 − 0.16 − 0.11
Place Attachment Pre-Event 0.36* 0.17 0.37* 0.17 0.36* 0.16 0.30* 0.14
Earthquake Preparedness Index − 0.08** − 0.22 − 0.08** − 0.22 − 0.04 − 0.10 − 0.04 − 0.10
Individual Resilience Capability − 0.05 − 0.02 − 0.06 − 0.03 0.05 0.02 0.12 0.06
Individual Psychological Vulnerability 0.24 0.10 0.23 0.10 0.11 0.05 0.12 0.05
General Health Status Pre-Event − 0.04 − 0.01 − 0.03 − 0.01 0.19 0.06 0.25 0.08
Group Type

Still – Formerly Displaced − 0.17 − 0.07 0.12 0.05 0.11 0.04
Temporary Housing Duration 0.00 0.03 0.00 0.03
Temporary House Quality − 1.14*** − 0.44 − 1.10*** − 0.42
Post-Earthquake Support Network − 0.26 − 0.08 − 0.31 − 0.10
Perceived Social Support During TH − 0.20 − 0.10 − 0.15 − 0.07
Temporary House Type

2–1 − 1.33* − 0.53 − 1.44* − 0.58
3–1 − 1.12* − 0.45 − 1.28* − 0.51

Post-Traumatic Stress Disorder 0.00 − 0.01
Health Impairment Post-Event 0.23* 0.17
Experience with Death and Suffering − 0.10 − 0.05
Emotional Well-being at Present 0.39 0.10
General Health Status at Present − 0.24 − 0.08
Intercept 1.50 0.35 0.43 5.88** 5.22*
R2 0.02 0.10 0.11 0.37 0.40
Adj. R2 0.00 0.06 0.05 0.31 0.33
Δ R2 0.09 0.00 0.26 0.04
F 3.22* 0.21 13.11*** 2.18
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increased the variance explained (Δ R2 = 0.02, p = .029), revealing a 
significant contribution of the group type in explaining the improve
ment. In line with previous analyses, survivors who were still in their 
temporary house when surveyed showed less improvement in QOL than 
those who had been formerly displaced but had returned to their homes 
or to a permanent solution at the time of the survey. Model 4 highlighted 
a substantial increase in variance explained (Δ R2 = 0.21, p < .001), with 
earthquake risk awareness, temporary housing quality, and type being 
significantly related to improvement in QOL. Having more earthquake 
risk awareness before displacement was associated with lower 
improvement in QOL after the displacement. Lower perceived quality 
and type of temporary accommodation during the displacement were 
associated with a higher improvement in QOL over time. The final model 
(5) confirmed these findings, achieving a good predictive power (R2 =

0.34), with significant predictors still being risk awareness and housing 
quality and type variables, together with emotional well-being at pre
sent, with participants who reported a better current emotional well- 
being also reporting a higher improvement in QOL.

3.4.3. Exploratory intersectional analysis
The results of hierarchical linear regression analyses did not high

light significant effects of socio-demographic variables (age, education, 
sex, and income) on perceived changes in QOL. However, from an 
intersectional perspective (e.g., [32,33]), a combination of socioeco
nomic status features may characterize groups suffering from different 
consequences after an earthquake (see also section 3.1 for differences in 
age and education between our three groups of participants). First, some 
groups of individuals may be more likely to be displaced than others, 
due to poorer housing conditions before the disaster. Second, some 
groups of individuals may have more difficulty to leave the displacement 
condition due to limited economic, social, or knowledge resources. 
Third, some groups of individuals may not have enough economic, so
cial, or knowledge resources to lessen the negative consequences of the 

present or past displacement, and thus have a lower present QOL or 
lower QOL expectations for the future.

Following this reasoning, we conducted some exploratory analyses 
to compare the two subgroups of participants with the greatest potential 
difference in vulnerability according to previous literature on QOL after 
disasters [1,34–36]. We used a combination of age and education to 
define the subgroups, given that preliminary analysis showed that par
ticipants who experienced different displacement-related consequences 
appear to differ on these two variables in our sample, but not on income 
or sex (see section 3.1). We also wanted to avoid creating subgroups that 
were too small. The first subgroup (vulnerable n = 77) comprises older 
people (60 or more years) with a non-university level education. The 
second subgroup (non-vulnerable n = 104) comprises young/middle- 
aged people (25–59 years) with a university level education.

We first compared the frequencies of displaced vs. non-displaced 
participants in the two subgroups (see Table 5 for descriptive statis
tics). The Fisher test showed that participants in the vulnerable sub
group were significantly more likely to be displaced than those in the 
non-vulnerable group (p = .046; 89.7 % vs. 77.9 %).

Then, we compared the frequencies of still displaced vs. formerly 
displaced participants in the two subgroups. The Fisher test showed that 
participants in the vulnerable subgroup were much more likely to be still 
displaced at the time of our study than those in the non-vulnerable 
subgroup (p < .001; 51.4 % vs. 18.5 %).

Finally, we compared the QOL at the time of the survey and the 
future QOL in the two subgroups considering all the participants who 
were displaced after the earthquake. Mann-Whitney tests highlighted a 
significant difference between the two subgroups in the future QOL only, 
with vulnerable participants showing a lower prospective QOL than 
non-vulnerable ones (U = 1786; p < .001).

These results suggest that older people with lower levels of education 
may be more likely to be displaced, may have greater difficulty leaving 
the temporary housing situation, and that their expected QOL may be 

Table 4 
Results of the hierarchical linear regression analysis of predictors of improvement in quality of life after displacement.

Model

Model 1 Model 2 Model 3 Model 4 Model 5

Predictor b β b β b β b β b β

Age − 0.01 − 0.06 − 0.01 − 0.09 − 0.01 − 0.07 0.00 − 0.01 0.00 0.00
Education − 0.05 − 0.02 − 0.17 − 0.06 − 0.25 − 0.08 − 0.04 − 0.01 0.01 0.00
Sex

Female – Male 0.11 0.05 0.08 0.03 0.02 0.01 0.31 0.07 0.31 0.13
Income (per capita) 0.00 0.02 0.00 0.01 0.00 0.00 0.00 0.02 0.00 0.01
Earthquake Risk Awareness Pre-event − 0.21 − 0.15 − 0.17 − 0.13 − 0.32** − 0.22 − 0.32** − 0.23
Place Attachment Pre-Event 0.02 0.01 0.06 0.03 0.00 0.03 − 0.08 − 0.04
Earthquake Preparedness Index − 0.03 − 0.10 − 0.04 − 0.12 − 0.01 − 0.03 − 0.02 − 0.05
Individual Resilience Capability 0.34* 0.18 0.30 0.15 0.31* 0.16 0.15 0.07
Individual Psychological Vulnerability 0.29 0.13 0.27 0.12 0.18 0.10 0.29 0.13
General Health Status Pre-Event − 0.24 − 0.09 − 0.19 − 0.07 − 0.07 − 0.05 − 0.08 − 0.03
Group Type

Still – Formerly Displaced − 0.76* − 0.33 − 0.56 − 0.20 − 0.51 − 0.22
Temporary Housing Duration 0.00 0.04 0.00 0.02
Temporary House Quality − 0.89*** − 0.34 − 0.97*** − 0.40
Post-Earthquake Support Network 0.04 − 0.03 − 0.02 − 0.01
Perceived Social Support During TH − 0.02 0.01 0.04 0.02
Temporary House Type

2–1 − 1.32* − 0.67 − 1.33* − 0.57
3–1 − 1.71*** − 0.77 − 1.70*** − 0.73

Post-Traumatic Stress Disorder 0.01 0.02
Health Impairment Post-Event 0.13 0.10
Experience with Death and Suffering 0.12 0.07
Emotional Well-being at Present 0.90* 0.25
General Health Status at Present 0.15 0.06
Intercept 1.30 1.23 1.62 5.56* 2.12
R2 0.00 0.06 0.08 0.29 0.34
Adj. R2 − 0.02 0.01 0.03 0.23 0.27
Δ R2 0.06 0.02 0.21 0.05
F 2.04 4.84* 9.39*** 2.77*
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lower compared to young/middle-aged people with university level 
education. We emphasize that these results should be considered with 
caution and need to be replicated, as our convenience sample may not be 
fully representative of the populations affected by the earthquakes.

4. Discussion

In our study, we investigated QOL and its predictors in individuals 
who experienced different consequences of an earthquake in terms of 
displacement from their homes. We adopted a diachronic and autobio
graphic perspective grounded in behavioral research [7–10], analyzing 
QOL as referred to different time points in participants' life.

Overall, the findings showed that the experience of displacement was 
associated with negative changes in QOL in participants' retrospective 
evaluations. The quality and type of temporary accommodation after the 
disaster were significantly related to this decline in QOL, together with 
the attachment of the individuals to the places and community in which 
they were living and to their perceived health impairment attributed to 
the earthquake experience. The predictive role of temporary accom
modation on survivors' QOL is consistent with other investigations 
focusing on this issue (cf. [4]), but in our study, we specifically showed 
that individuals who lived in lower-quality temporary houses during the 
displacement reported to have experienced a more pronounced fall in 
their QOL. A stronger attachment to the place and community in which 
displaced individuals were living before the earthquake contributed to 
the prediction of this fall, thus highlighting that the disruption of the 
links with familiar places (including the house) and with the community 
represents an important negative aspect of the displacement experience 
[37,38], which can have negative effects on coping in disaster contexts 
(e.g., [39]). Finally, the predictive role of reported health impairment on 
QOL can be related to the negative consequences of earthquakes and 
displacement on physical and psychological health (e.g., [1,3]).

Participants' retrospective evaluations showed a significant increase 
in QOL for individuals who had left the temporary housing condition but 
not for those who were still living in a temporary house, suggesting that 
adaptation to a temporary housing solution requires time and is a slow 
process. Individuals who had lived in a less satisfactory temporary house 
showed a stronger perceived improvement over time, confirming that 
lower quality temporary housing can have a depressing role on QOL, 
creating more room for future improvement. The improvement in QOL 
was also positively associated with higher current emotional well-being, 
which can be explained by referring to the positive association between 
general QOL and emotional state [40] and/or by rosier assessments in 
participants in a better current emotional status (e.g., [41]). Finally, 
displaced participants who reported being more aware of earthquakes 
showed a lower improvement in QOL, possibly due to higher continued 
worry about potential disasters. This is in line with the negative relation 
observed between earthquake risk perception and QOL [42].

Concerning future expectations, non-displaced individuals expected 
to maintain their current (and past) QOL in ten years, while individuals 
who were still displaced at the time of our study had lower expectations 
about their future QOL, suggesting a negative projection of the 
displacement experience even on their future perspectives. Lower ex
pectations should be considered with attention, as they can have 

negative effects on current motivation and emotional well-being (e.g., 
[43,44]). Finally, individuals who reached a stable housing condition at 
the time of our study after a period of displacement had future expec
tations of QOL reaching the same levels as the ones they reported for 
their QOL at the time before the earthquake, confirming the positive 
consequences of having left the temporary housing situation.

Finally, we also carried out some exploratory analyses from an 
intersectional perspective (e.g., [32,33]) finding that older individuals 
with lower education may be more likely to be displaced and have more 
difficulty to leave the displacement condition. Prospective QOL in all 
displaced persons was also lower in older individuals with lower edu
cation. This signals the need to pay special attention to potentially 
weaker groups, which may need more support from the institutions to 
overcome the negative consequences of a disaster (see also [1,34–36]).

Our investigation has some limitations. The natural groups and 
correlational design preclude causal inferences, but we are not aware of 
other ecologically valid ways to study QOL in disaster survivors. Most of 
our measures are self-reported, but we were mainly interested in QOL, 
which needs to be self-assessed as well as other relevant constructs. 
Alternative operationalizations of investigated constructs, such as QOL 
or well-being, could be implemented in future studies to evaluate the 
robustness of our results, together with study replications in other 
countries and/or with other types of disasters.

5. Conclusion

Our study has highlighted the disruptive nature of the temporary 
displacement experience for QOL from a diachronic and autobiograph
ical perspective. A practical implication of our findings is that in
stitutions are encouraged to make every effort to limit temporary 
displacement to the strictly necessary duration. This seems particularly 
important for more vulnerable groups (e.g., older people with less ed
ucation), whose members may find it more difficult to leave displace
ment conditions and may perceive their future more negatively. 
Furthermore, the findings on the predictors of perceived changes in QOL 
emphasize the need to provide high-quality temporary houses (e.g., [4]). 
This means that temporary houses must have features such as sufficient 
space, natural light, good thermal and acoustic insulation, privacy, good 
quality materials, and nice surroundings. It also means that the tempo
rary house should be reasonably close to all facilities important to the 
displaced person [45], which may vary across individuals, and be close 
to the person's loved ones and community. This can support the 
resumption of life activities in the shortest possible time, with positive 
consequences for QOL.
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Table 5 
Frequencies, present quality of life, and future quality of life in the two subgroups used for the intersectional analysis.

Earthquake Survivor Groups

Formerly Displaced Still Displaced Non-Displaced

Frequency Present QOL M 
(SD)

Future QOL M 
(SD)

Frequency Present QOL M 
(SD)

Future QOL M 
(SD)

Frequency Present QOL M 
(SD)

Future QOL M 
(SD)

Vulnerable 33 7.27 (2.11) 7.00 (2.09) 36 6.08 (1.92) 6.31 (1.92) 8 7.50 (1.60) 7.50 (1.60)
Non- 

vulnerable
66 7.14 (1.56) 7.78 (1.29) 15 6.53 (1.30) 7.20 (1.82) 23 7.57 (0.89) 8.09 (0.68)

Note. Vulnerable Group: older, non-university education. Non-Vulnerable Group: young/middle age, university education.
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