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A B S T R A C T   

The general aim is to advance the understanding of the role of both place attachment intensity and place attachment styles for adaptive coping strategies with flood 
risk. Place attachment styles are operationalized as secure, preoccupied, and fearful-avoidant. Risk coping strategies are conceptualized as emotional (i.e., distress), 
and behavioral coping strategies (i.e., positive, negative, and avoidant). 

Two main cross-sectional studies were conducted in both high and low-risk areas: one study in Italy (N ¼ 100) and one study in Romania (N ¼ 391). The first study 
aims to test the moderating effect of place attachment intensity and place attachment styles both on the relation between perception of risk and distress; and on the 
relation between perception of risk and positive, avoidant and negative behavioral coping. The second study tests the effects of place attachment styles on the relation 
between the objective risk level and both emotional and behavioral coping. 

Results show that, in the high-risk context, people with a higher place attachment or having a secure bond with the place, are more likely to feel distress, and less 
likely to use avoidant coping strategies when the perceived risk is high. As for the low-risk context, people having a fearful-avoidant bond are more inclined to choose 
avoidant coping when the perceived risk is high. When taking into account the actual risk level, and not the perceived risk, people with a secure bond will more likely 
choose positive coping, as opposed to people with a fearful-avoidant place attachment when exposed to a higher risk. Place attachment style can thus be a relevant 
variable affecting strategies of environmental risk coping, at both emotional and behavioral level: specifically, a secure place attachment style, though favoring 
psychological distress, can improve a more constructive and adaptive behavioral strategy in face of higher perceived or objective flood risk.   

1. Introduction 

1.1. Background 

The environmental disasters caused by climate change, such as 
floods, will require more and more mitigation and adaptation strategies, 
due to the increase in their occurrence and severity [1]. The present 
research focuses on psychological aspects of people exposed to floods, 
having the purpose to improve their adaptation to flooding. Adaptation 
to climate change is defined as “the process of adjustment so that ex-
pected or actual negative impacts of climate change can be reduced or 

avoided” [1]. Adaptive behaviors at individual level refer to preventive 
actions, risk communication and information related actions, direct in-
terventions (i.e. evacuating homes), and supporting climate adaptation 
policies. There is a lot of interest from governments in identifying what 
factors motivate the engagement in adaptive behaviors [2]. As a recent 
meta-analysis shows [3], perception of risk and negative affect posi-
tively predict the intention to adapt. Also, there are several strong 
psychological constructs predicting adaptive behavior, such as descrip-
tive social norms, negative affect, and perceived efficacy of adaptive 
actions. Factors such as experience, knowledge, place attachment, and 
trust play only, but still significant, marginal roles in adaptation. The 
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meta-analytical study also proves that there are not enough studies on 
how different psychological factors are interrelated and jointly lead to 
adaptation behavior, and this is the direction in which the current study 
brings a contribution. 

1.1.1. Risk perception and risk coping: the main variables studied for 
adaptation 

Risk coping refers to the behaviors and actions that people adopt 
when facing a risky situation. It is essential to understand how people 
make decisions as they attempt to cope with risk [4]. Previous studies 
show that risk perception plays an important role in adaptive or pre-
ventive risk coping. For example, Harries’ study [5] shows that flood 
risk perceptions and beliefs about the effects of protective action were 
significantly associated with protective behavior. The effect of previous 
experience on perception of risk and intention of evacuation is generally 
positive, and people with (vs. without) previous experience are gener-
ally found to perceive more risk and being more willing to cope with it 
[6,7], but some authors suggests the existence of moderators that affect 
this effect [8]. In a study about hurricane evacuation, for instance, 
Demuth and colleagues [9] found that, even though the relationship 
between previous experience, perception of risk and intention of evac-
uation is generally positive, if self-efficacy is low (for instance because of 
the emotional impacts of previous evacuations), previous experience can 
diminish the intention of evacuation. Moreover, according to some 
studies, even when the number of previous hazard events increases risk 
perception, the longer time passes after an event the more risk percep-
tion decreases [8]. 

The link between perception of risk and risk coping is considered to 
be affected by various biases [10,11]. The most commonly studied 
biases are the availability and representativeness of information [12], 
and the optimism bias [13]. Consistently, various studies find that pre-
vious experience effects evacuation behavior mainly via a sort of habit 
or behavioral schema leading those who have evacuated from previous 
disasters to be more likely to evacuate in response to future natural 
hazards. Those who never performed an evacuation, instead, are likely 
to keep on not performing it [14,15]. The existence of these biases 
contribute to the idea that risk coping is not only the result of a rational 
analysis of the situation and the risk, but rather the result of a complex 
interaction of cognitive elements (e.g., risk perception, trust), behav-
ioral schemas (e.g., past evacuation experience), and affective evalua-
tions (e.g., affiliative behavior, place attachment). 

1.1.2. Place attachment and its importance in coping with risk 
Place attachment is an affective evaluation, referring to the bond 

people develop over time with their place: this bond can change how 
people perceive the risk or how they cope with it. For example, when the 
source of attachment (person or place) is also the source of risk, risk 
perception might be reduced in order to avoid the risk of separation and 
the related stress [16] and continue considering the attachment source 
as a “safe haven” [17,18]. 

Place attachment intensity refers to the strength of emotional bonds 
to places and it was first measured with a psychometric instrument by 
Williams and Roggenbuck [19], and applied in a public survey to visitors 
of places like national parks, forests, and tourist destinations. Research 
in environmental psychology continued to focus on measuring the 
strength of residents and community attachments [20–22]. 

In the literature there are inconsistent findings linking place 
attachment intensity with risk coping, or with risk perception [4]. For 
example, some studies prove that people with a strong attachment to 
their place, or sense of place, show better disaster preparedness [23]. 
While other studies prove that a strong attachment to the place could 
negatively affect coping with threat or the perception of threat [24–26]. 
One possible explanation may rest on the role place attachment may 
play not directly on coping but rather on the relation between percep-
tion and coping. For example, De Dominicis and his colleagues [27] 
show that place attachment intensity can be a barrier for enacting 

preventive behavior to cope with flood risk when the perceived risk is 
high, for people living in high risk areas - an effect which may provide a 
psychological shield for protecting one’s own place and social identity 
from the threat represented by the environmental risk. Another expla-
nation may rest on the fact that in the literature there is not a clear 
understanding on individual differences in defensive strategies to cope 
with threat [4]. 

A possible way of improving the knowledge of the individuality of 
coping mechanisms is by looking to the interpersonal attachment liter-
ature, where there is a clear understanding of individual differences, i.e., 
in terms not simply of attachment intensity but rather in terms of 
attachment styles, which lead towards a certain coping mechanism (i.e., 
proximity-seeking of the attachment figure, avoidance of it, or anxiety 
about it) when facing a relational threat (i.e., separation from, or loss of, 
an attachment figure) [28]. In studies about adolescents and adults, 
attachment research generally focused on a person’s attachment style-
—the systematic pattern of relational expectations, emotions, and be-
haviors that results from internalization of a particular history of 
attachment experiences [28,29]. Initially, research was based on Ains-
worth, Blehar, Waters, and Wall’s [30] three-category typology of 
attachment styles in infancy — secure, anxious, and avoidant — and 
Hazan and Shaver’s [31] conceptualization of similar adult styles in the 
romantic relationship domain. Subsequent studies [32,33] revealed, 
however, that attachment styles are more appropriately conceptualized 
as regions in a two-dimensional space: attachment avoidance and 
attachment anxiety [34]. Therefore following the two-dimensional 
space and the internal working model of self and others, four attach-
ment styles emerge, according to Feeney [35]: secure, preoccupied, 
dismissive, and fearful-avoidant attachment. 

A similar concept has been developed regarding people attachment 
to a place, rather than a person. Starting from the attachment frame-
work, Brown and Perkins [36] define place attachment as “the overall 
feelings, bonds, thoughts, and behavioral intentions that people develop 
over time in relation to their social-physical environment”. Some au-
thors, such as Scannell & Gifford [37], raised questions about the exis-
tence of place attachment styles similar to those from the interpersonal 
attachment literature, and about the similarities between place attach-
ment intensity and place attachment styles. Therefore, styles of attach-
ment become now a relevant issue that has been mostly neglected by 
past studies on place attachment so far, with very few and recent ex-
ceptions, such as McBain [38], Scannell [39], Scrima [40], Quinn [41], 
Sullivan and Young [42], and Stancu [43]. 

The operationalization of place attachment styles - analogue to 
interpersonal attachment styles - represents an attempt to capture how 
the pre-existing bond with a place could contribute to the particular 
resilience capabilities people will enact when facing a threat. McBain 
[38] and Scannell [39] developed measures for place attachment styles 
by referring to anxiety and avoidance as dimensions which stand at the 
root of what drives individual differences in people-place bonds. 

Using the place attachment styles proposed by Lewicka [44], Quinn 
and his colleagues [41] suggest a conceptual model for how sense of 
place2 interacts with other processes, such as risk perception, and what 
this may mean for how communities experience and manage social and 
environmental change. 

As previous studies show [39], place attachment provides similar 
benefits as interpersonal attachment does (e.g., belonging, relaxation, 
positive emotions, comfort–safe haven, self-esteem, self-growth, free-
dom–control, and meaning). McBain [38] adapted the Relationship 
Questionnaire [32] to assess place attachment style and found that place 
attachment styles were positively correlated to interpersonal attachment 
styles. Scrima [40] also proves the existence of place attachment styles 

2 Sense of place is an overarching term for a number of different approaches 
and terms describing people’s relationship with their environment [44,45], i.e., 
place attachment. 
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applied to the organizational context (i.e., attachment to building, of-
fice, green spaces), by verifying the discriminant validity of the Work-
place Attachment Scale [46], compared with two other instruments 
assessing types of attachment at work [47,48]. 

Place attachment styles differ from the concept of place attachment 
intensity, bringing a more nuanced understanding on the type of pre- 
existing people-place bond (before a potential hazard). According to 
the literature on the formation of attachment styles [17,18,49], the bond 
differs according to the type of response provided by the attachment 
figure, in terms of fostering safety and ensuring survival when a threat 
was present. Therefore, we assume that place attachment styles carry the 
understanding of past experiences in the place, while place attachment 
intensity is a concept used to describe the present strength of 
people-place bond, and not the developmental aspects of the bond. 

The general goal of this research is to develop an understanding on 
the individual differences in terms of place attachment which can affect 
the link between the cognitive interpretation of a threat and the 
emotional and behavioral response to it. The individual differences of 
place attachment are formulated as place attachment styles, in terms of 
analogue of the adult attachment styles [33,35]: secure, preoccupied, 
dismissive, and fearful-avoidant attachment styles. The risk coping 
strategies are conceptualized in the current contribution as cognitive (i. 
e., perception of risk), emotional (i.e., distress), and behavioral coping. 
Behavioral coping refers to the behavioral strategies discussed in the 
attachment literature [50], namely proximity-seeking, hyper-activation, 
and deactivation, operationalized in the current research as positive (i. 
e., seeking support, active coping), avoidant (i.e., humor, venting of 
emotions) or negative coping (i.e., substance abuse, behavioral 
disengagement). 

1.2. Structure of the empirical studies 

Two main cross-sectional studies were conducted to reach the 
research’s aims, one in Italy and one in Romania. 

Starting from the research done by De Dominicis et al. [27], the first 
study wants to test the effect of place attachment intensity on the rela-
tion between perception of risk and distress – an emotional coping 
mechanism; and between perception of risk and positive, avoidant and 
negative behavioral coping. Consistently with De Dominicis and col-
leagues [27], a negative moderation is expected in the high risk areas, 
especially for behavioral coping, proving that place attachment may 
function as a barrier for enacting positive behavior to cope with flood 
risk when the perceived risk is high, especially within high risk areas. 
The study also explores the understanding on the way each place 
attachment style moderates the relation of perception of risk with both 
distress and behavioral coping, considering both high and low flood risk 
contexts. 

The second study retests the effect of place attachment style on the 
relation of risk with both emotional and behavioral coping. Moreover, 
while in the first study perceived risk was used as independent variable, 
here the focus goes on the official risk level. Risk level of flood was used 
here in order to check if place attachment styles have the same impact on 
coping strategies independent of the perception of risk. 

2. Study 1 

On the basis of previous studies which showed that high (vs. low) 
place attachment intensity can negatively moderate the relation among 
perception of risk and coping [27], the present study aims to replicate 
the negative moderation of place attachment intensity on the relation-
ship between perception of risk and coping behavior, including a wider 
spectrum of coping measures. More specifically, measures of both 
emotional and behavioral coping will be employed; also the effect of 
each place attachment style on the relation between perception of risk 
and coping will be innovatively assessed. 

The aims of the study defined for people living in high and low flood 

risk areas in Italy, can be expressed as follows: 

� Aim 1 intends (Fig. 1): a) to investigate the effect of place attach-
ment intensity on the relation between perception of risk and 
distress; b) to investigate the effect of place attachment intensity on 
the relation between perception of risk and positive/avoidant/ 
negative coping.  
� Aim 2 intends (Fig. 2): a) to explore the effects of secure/dismissive/ 

preoccupied/fearful-avoidant place attachment on the relation be-
tween perception of risk and distress; b) to explore the effects of 
secure/dismissive/preoccupied/fearful-avoidant place attachment 
on the relation between perception of risk and positive/avoidant/ 
negative coping. 

2.1. Method 

2.1.1. Participants 
One hundred Italian participants, fifty from high flood risk areas and 

fifty from a low flood risk area, completed a paper and pencil ques-
tionnaire. In the high risk group, the mean age of participants was M ¼
46,84 (S.D. ¼ 16.14), and twenty six were men. In the low risk group the 
mean age was M ¼ 44,30 (S.D. ¼ 14.75), and twenty five were men. 

Participants’ past flood experience was assessed: in the high-risk area 
8% had experienced more than two floods, 82% one or two floods, and 
10% had no flood experience. In the low risk area nobody experienced 
more than two floods, 56% experienced one or two floods, and 44% had 
no flood experience. Past experience is consistent with the level of risk in 
the selected areas, showing that on the whole people from high risk 
areas experienced more floods than people from low risk areas. 

Data were gathered on field, by trained interviewers. No incentives 
were received by the participants for completing this task. Participants 
were approached in public places or door-by-door. The response rate for 
the questionnaire was around 60%. The areas of high and low flood risk 
were initially selected on the basis of official documents, provided by 
local authorities (in line with previous similar studies on the same areas 
[27,51,52]. Therefore, the areas of high flood risk for this study are Vibo 
Marina, Bivona, Porto Salvo; and the area of low flood risk is ViboVa-
lentia (as shown in Figs. 3 and 4). 

2.1.2. Materials 
The questionnaire included the following scales:  

� Perception of risk: eleven five-point Likert-type items - adapted from 
Brewer and colleagues [53], and De Dominicis and colleagues [27]. 
Five items were removed from further analysis in order to improve 
the reliability of the scale (from α ¼ 0.56 to α ¼ 0.63);  
� Place attachment intensity: four five-point Likert-type items 

(adapted from Fornara and colleagues [54], with α ¼ 0.75;  
� Place attachment styles: thirty seven seven-point Likert-type items - 

adapted from Scannell [39]. For the current research, first a quali-
tative analysis of items was performed, labeling each item into one of 
the four place attachment styles. Principal axis factoring analysis 
confirmed only two factors comprising eighteen items representing 
secure place attachment (23% explained variance, α ¼ 0.88) and 
fearful-avoidant place attachment (respectively 11% of variance, α 
¼ 0.83). Dismissive and preoccupied place attachment styles will not 
be considered for this study, because the factors associated with 
these dimensions had too low Eigen values (below one). Secure place 
attachment refers to an image of place as an environment that is 
accepting, comforting, providing a sense of stability. Fearful-avoidant 
place attachment is characterized by an avoidance of the formation of 
any relationship with place due to a fear of loss, a sense of insecurity 
in place, or an inability to recognize and appreciate the level of 
comfort and stability afforded by place. 
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� Distress: twelve five-point Likert-type items - adapted from Weiss 
and Marmar [55]. Two items were removed from further analysis in 
order to improve the reliability of the scale (from α ¼ 85. to α ¼
0.92);  

� Coping styles: twenty eight four-point Likert-type items - adapted 
from Carver [56]. Factor analysis revealed three factors, labeled as 
negative coping (explaining 23% of variance, α ¼ 0.66), positive 
coping (explaining 15% of variance, α ¼ 0.70) and avoidant coping 

Fig. 1. Graphic representation for the first aim of Study 1.  

Fig. 2. Graphic representation for the second aim of Study 1.  

Fig. 3. Location maps for the Italian high and low flood risk areas.  
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(explaining 12% of variance, α ¼ 0.63). Negative coping was the 
primary factor, being composed by the initial subscales substance 
abuse, behavioral disengagement, and self-distraction; positive coping 
is composed by the initial scales use of emotional and instrumental 
support, and positive reframing; avoidant coping is composed by the 
initial scales venting and humor. 

Each participant was asked to indicate what his/her place of 
attachment is. This was later referred to as “my place” and all questions 
were intended to refer to this place. 

2.1.3. Procedure 
The data were gathered on field, between February and March 2015, 

by trained students of Social Sciences of the Foreigners University 
“Dante Alighieri” in Reggio Calabria, through a paper and pencil ques-
tionnaire. Data were collected in public spaces from the selected high 
and low Italian flood risk areas. A criterion for participation was that the 
respondents’ actual living place to be within the selected areas. Partic-
ipants agreed to voluntarily participate in a survey on the subject 
“people-environment relationships” and gave consent to use their an-
swers for the purpose of this study and related publications. 

2.2. Analyses 

The main objective of study 1 is to test the moderating effect of place 
attachment intensity (Aim 1) and place attachment styles (Aim 2) on the 
relation between perception of risk and distress; and on the relation 
between perception of risk and positive, negative, and avoidant 
behavioral coping. Hierarchical multiple regression analyses (separately 
for each of the two contexts, high and low flood risk areas) are per-
formed to test increases in variance when place attachment (intensity or 

style) and its interaction with perception of risk are added to the simple 
one-way regression model (perception of risk predicting emotional or 
behavioral coping variables). Thus, regression models are tested using 
the product variable approach suggested by Baron and Kenny [57]. To 
avoid potentially problematic high multi-collinearity with the interac-
tion term, the variables are centered and an interaction term between 
perception of risk and place attachment is created [58]. The significant 
moderations are also represented in Appendix by simple slope analyses, 
which determine how the effect of X on Y is statistically significant at 
particular values of Z. The slope analyses represent a longitudinal trend 
line for the same group (high or low risk group), proving how different 
levels of risk perception impact coping, at different values of place 
attachment intensity/styles. 

Participants which did not experience any flood did not complete the 
distress scale. The analyses including the distress variable were done on 
N ¼ 45 in the high risk group, and N ¼ 28 in the low risk group. 

2.3. Results 

The correlation coefficient between variables, the mean and stan-
dard deviation for the two risk groups are presented in Table 1. 

2.3.1. Aim 1: effects of place attachment intensity 
Results of hierarchical regression analyses revealed partial support 

for Aim 1. 
In the high risk area, distress was positively predicted by the inter-

action term between perceived risk and place attachment intensity, as 
shown in Table 2 and Fig. A1 (Appendix). 

The Johnson-Neyman technique [59], testing the conditional effects 
of the perception of risk at multiple levels of place attachment intensity, 
shows that the relationship between perception of risk and distress is 

Fig. 4. Map representation for the Italian areas in which the study was conducted.  
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significant when place attachment intensity is higher than .11 (p < .001) 
standard deviations above the mean, but it turns to be non-significant 
with lower values of place attachment intensity (p > .05). Avoidant 
coping was negatively predicted by the interaction term, as shown in 
Table 2 and Fig. A2 (Appendix). The relationship between perception of 
risk and avoidant coping is significant when place attachment intensity 
is higher than .09 standard deviations above the mean (p ¼ .01) but it is 
non-significant with lower values of place attachment intensity (p >
.05). In high risk area, positive coping and negative coping were not 

significantly predicted by the interaction term. 
In the low risk group, distress, positive coping and avoidant coping 

were not significantly predicted by the interaction term between 
perceived risk and place attachment intensity (Table 2). However, 
negative coping was positively predicted by all the independent vari-
ables, including the interaction term, as shown in Table 2 and Fig. A3 
(Appendix). In this case, the relationship between perception of risk and 
negative coping is significant when place attachment intensity is lower 
than. 08 standard deviations below the mean (p < .01), or 0.09 standard 
deviations above the mean (p ¼ .01), but it is non-significant for the 
mean values of place attachment intensity (p > .05). 

2.3.2. Aim 2: effects of place attachment styles 
Aim 2 was partially fulfilled, since the analysis of the Place attach-

ment styles scale confirmed only two factors: secure and fearful- 
avoidant place attachment. 

2.3.2.1. Secure place attachment. In the high risk area, distress was 
positively predicted by the interaction term between perceived risk and 
secure place attachment, as shown in Table 3 and Fig. A4 (Appendix). 

The Johnson-Neyman technique [59], testing the conditional effects 
of the perception of risk at multiple levels of secure place attachment, 
shows that the relationship between perception of risk and distress is 
significant when secure place attachment is equal or higher than .10 
standard deviations from the mean (p ¼ .01) and above the mean (p <
.01), but it is non-significant with lower values of secure place attach-
ment. Avoidant coping was negatively predicted by the interaction term, 
as shown in Table 3 and Fig. A5 (Appendix). The relationship between 
perception of risk and avoidant coping is significant when secure place 
attachment is higher than .08 standard deviations above the mean (p ¼
.01), but it is non-significant with lower values of secure place attach-
ment (p > .05). In high risk area, positive coping and negative coping 
were not significantly predicted by the interaction term. 

In the low risk group, distress, positive coping, avoidant coping, and 
negative coping were not significantly predicted by the interaction term 
between perceived risk and secure place attachment (Table 3). 

2.3.2.2. Fearful-avoidant place attachment. In the high risk group, 
distress, positive coping, avoidant coping, and negative coping were not 
significantly predicted by the interaction term between perceived risk 
and fearful-avoidant place attachment (Table 3). 

In the low risk group, avoidant coping was positively predicted by 
the interaction term, as shown in Table 3 and Fig. A6 (Appendix). The 
relationship between perception of risk and avoidant coping is 

Table 1 
Descriptive statistics and inter-correlations of the variables (Pearson’s r) for the Italian subjects exposed to high and low flood risk.   

1 2 3 4 5 6 7 8 M SD 

High risk group 
1 Secure Place Attachment 1.00        5.00 1.66 
2 Fearful-Avoidant Place Attachment 0.24 1.00       2.78 1.27 
3 Place Attachment (intensity) 0.62** 0.15 1.00      5.30 1.67 
4 Perception of risk 0.09 0.29* 0.11 1.00     3.55 1.31 
5 Positive Coping 0.27* � 0.00 0.15 0.00 1.00    2.62 0.76 
6 Avoidant Coping � 0.10 0.03 � 0.13 � 0.23 0.24 1.00   2.05 0.78 
7 Negative Coping 0.07 0.28* � 0.05 0.11 0.15 0.19 1.00  1.71 0.66 
8 Distress 0.21 0.18 0.11 0.40** 0.03 � 0.15 0.12 1.00 1.94 1.02 
Low risk group 
1 Secure Place Attachment 1.00        5.32 1.31 
2 Fearful-Avoidant Place Attachment 0.17 1.00       3.38 1.38 
3 Place Attachment (intensity) 0.14 0.01 1.00      5.60 1.65 
4 Perception of risk � 0.10 � 0.01 0.25* 1.00     3.74 1.15 
5 Positive Coping 0.27* 0.05 0.01 � 0.02 1.00    2.68 0.68 
6 Avoidant Coping � 0.16 � 0.05 0.06 0.26* 0.16 1.00   2.14 0.76 
7 Negative Coping 0.18 0.18 � 0.18 � 0.09 0.34 0.08 1.00  1.81 0.63 
8 Distress 0.07 0.09 � 0.13 0.05 � 0.01 0.08 0.12 1.00 2.09 1.19 

Note: *p < .05; **p < .01. 

Table 2 
Results of hierarchical regression analyses for Distress, Positive coping, Avoidant 
coping, and Negative coping.  

Independent variables Distress Positive 
coping 

Avoidant 
coping 

Negative 
coping 

High risk area 
Step 1: Independent effects 
Perceived risk .40** -.01 -.22 .12 
Place attachment 

intensity 
.07 .15 -.10 -.06 

R2 .17 .02 .06 .02 
F 4.73* .52 1.60 .39 
Step 2: Moderation 
Perceived risk -.51 .62 .74 .75 
Place attachment 

intensity 
-.64 .64 .65 .44 

Perceived risk * Place 
attachment intensity 

1.24* -.86 � 1.31* -.87 

R2 .24 .06 .14 .05 
ΔR2 .07 .04 .08 .03 
ΔF 4.26* 1.67 4.26* 1.69 
Low risk area 
Step 1: Independent effects 
Perceived risk .09 -.02 .26 -.05 
Place attachment 

intensity 
-.16 .01 .00 -.16 

R2 .03 .00 .07 .03 
F .61 .01 1.65 .83 
Step 2: Moderation 
Perceived risk .63 � 1.21 .03 � 2.06** 
Place attachment 

intensity 
.37 � 1.15 -.22 � 2.12** 

Perceived risk * Place 
attachment intensity 

-.89 1.88 .35 3.16** 

R2 .04 .08 .07 .26 
ΔR2 .01 .08 .00 .23 
ΔF .79 4.01 .14 14.14** 

Note: *p < .05; **p < .01. 
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significant when fearful-avoidant place attachment is higher than .09 
standard deviations above the mean (p ¼ .01), but it is non-significant 
with lower values of fearful-avoidant place attachment (p > .05). In 
the low risk group, distress, positive coping and negative coping were 

not significantly predicted by the interaction term. 

2.4. Discussion 

The first aim of study 1 was to test the effect of place attachment 
intensity on the relation between perception of risk and coping, 
considering both emotional (operationalized as distress) and behavioral 
coping (operationalized as positive, avoidant, and negative coping). 
Previous research proved that place attachment negatively moderates 
the relationship between perception of risk and coping (intention and 
action) in a context of high flood risk [27], due to possible place-specific 
biases, such as the optimistic bias applied to environmental perception 
of risk [60–62]. Results show that, in the high risk context, place 
attachment intensity has a significant and positive effect on the relation 
between perception of risk and the emotional coping variable, distress, 
and a negative significant effect on the relation between perception of 
risk and avoidant coping. Therefore, place attachment intensity might 
facilitate the feeling of distress and hinder avoidant coping strategies for 
people experiencing high objective and subjective risk. In the low flood 
risk context, place attachment intensity has a significant positive effect 
on the relation between perception of risk and negative coping. This 
seems to indicate that place attachment intensity has an adaptive role, 
increasing people’s tendency to enact distress - an adaptive emotional 
coping strategy [63], while decreasing the likeliness of the non-adaptive 
avoidant coping. It might also be noticed how people feeling a high risk 
and a strong attachment are more likely to focus on emotional adaptive 
coping (distress), if they live in high risk areas, and on behavioral coping 
(negative), if they live in low risk areas. This seems to suggest how 
people living in low risk areas might feel more self-efficacy and thus try 
to operatively deal with the risk, while people living in high risk areas 
focus on dealing with the risk’s emotional consequences [51,64]. 

The second aim of study 1 was to test the effect of place attachment 
style on the relation between perception of risk and coping, considering 
both emotional and behavioral coping. Results show that, in the high 
risk context, secure place attachment had a positive effect on the relation 
between perception of risk and distress, and a negative effect on the 
relation between perception of risk and avoidant coping. Previous 
studies in the interpersonal attachment literature [16,50,65] show that 
the activation of the attachment system takes place in several steps. First 
there is the appraisal of threat (here, perception of risk), and then the 
appraisal of availability of attachment figure in offering support (here, 
the place as attachment object). If the attachment figure cannot offer 
support, people have to cope with the felt insecurity. Therefore, results 
from the present study prove that, similarly with the secure attachment, 
people with a secure bond with their place are expressing distress more, 
when the perceived risk is high, and are less likely to use deactivating 
coping strategies, such as avoidant coping. Insecure place attachment 
(operationalized as fearful-avoidant place attachment) has a significant 
effect on the relation between perception of risk and two of the depen-
dent variables only in the low risk context. Fearful-avoidant place 
attachment has a positive effect on the relation between perception of 
risk and positive and avoidant coping. Positive coping might be easily 
enacted in the absence of a real threat. In the case of avoidant coping, 
these results support the pattern of deactivation strategies used by 
fearful-avoidant persons [35,50]. 

Study 1 brings evidence of the moderating effects of place attach-
ment intensity and place attachment styles on the relation between 
perception of risk and emotional or behavioral coping strategies, 
proving that both place attachment intensity and place attachment 
styles have a common ground in explaining risk coping strategies, but 
also some differences nuanced by the specific styles of place attachment. 
Study 2 was therefore subsequently developed to build upon these re-
sults, by testing the generalizability of the effects of place attachment 
styles on risk coping in a different context. Study 2 also wishes to bring 
more practical implications (e.g., implications for planning adaptation 
strategies) regarding the individual differences in place attachment 

Table 3 
Results of hierarchical regression analyses for Distress, Positive coping, Avoidant 
coping, and Negative coping.  

Independent variables Distress Positive 
coping 

Avoidant 
coping 

Negative 
coping 

Secure place attachment 
High risk area 
Step 1: Independent effects 
Perceived risk .39** -.02 -.22 .11 
Secure place attachment .17 .27 -.08 .06 
R2 .19 .07 .06 .02 
F 5.57** 1.85 1.50 .39 
Step 2: Moderation 
Perceived risk -.86* .61 .69 .82 
Secure place attachment -.91* .82 .71 .68 
Perceived risk * Secure 

place attachment 
1.76** -.90 � 1.30* � 1.01 

R2 .34 .11 .14 .06 
ΔR2 .15 .04 .08 .04 
ΔF 10.11** 1.95 4.21* 2.35 
Low risk area 
Step 1: Independent effects 
Perceived risk .06 .01 .24 -.08 
Secure place attachment .08 .27 -.14 .17 
R2 .01 .07 .08 .04 
F .22 1.89 2.18 .89 
Step 2: Moderation 
Perceived risk -.21 .51 -.84 -.18 
Secure place attachment -.15 .70 � 1.06 .08 
Perceived risk * Secure 

place attachment 
.34 -.63 1.36 .12 

R2 .01 .08 .12 .04 
ΔR2 .00 .01 .04 .00 
ΔF .11 .41 1.99 .02 
Fearful-avoidant place attachment 
High risk area 
Step 1: Independent effects 
Perceived risk .38** .00 -.26 .03 
Fearful-avoidant place 

attachment 
.07 -.00 .11 .27 

R2 .17 .00 .06 .08 
F 4.72* .00 1.60 2.02 
Step 2: Moderation 
Perceived risk .43 -.55 -.37 .33 
Fearful-avoidant place 

attachment 
.13 -.86 -.07 .74 

Perceived risk * Fearful- 
avoidant place 
attachment 

-.13 1.17 .24 -.63 

R2 .17 .05 .06 .09 
ΔR2 .00 .05 .00 .01 
ΔF .02 2.48 .10 .77 
Low risk area 
Step 1: Independent effects 
Perceived risk .06 -.02 .26 -.09 
Fearful-avoidant place 

attachment 
.09 .05 -.05 .18 

R2 .01 .00 .07 .04 
F .25 .08 1.72 1.02 
Step 2: Moderation 
Perceived risk -.03 -.77 -.50 -.55 
Fearful-avoidant place 

attachment 
-.02 -.93 � 1.04* -.41 

Perceived risk * Fearful- 
avoidant place 
attachment 

.13 1.27* 1.27* .77 

R2 .01 .09 .15 .07 
ΔR2 .00 .09 .08 .03 
ΔF .04 4.34* 4.67* 1.55 

Note: *p < .05; **p < .01. 
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within a flood risk context, by analyzing their influence on the relation 
between the objective risk, rather than perceived risk, and coping 
strategies. 

3. Study 2 

The main objective of study 2 is to replicate the results of Study 1, by 
focusing on the moderating effects of place attachment styles on the 
relation of the objective risk level with both distress (Aim 1) and 
behavioral coping – positive, avoidant and negative coping (Aim 2). In 
other words, results from the previous study in the high risk context are 
expected to replicate in the current study, where perceived risk is 
replaced with the objective risk level. 

Environmental risk and people’s responses to environmental di-
sasters, such as floods, have been at the center of research in many EU 
initiatives, though the psychological contributions to this issue have 
been largely discounted [66,67]. Recent contributions have demon-
strated the role of place attachment in fostering, or damaging, effective 
coping strategies in the face of environmental risk [27]. The aim of study 
2 is to extend these directions, and to bring something new, namely to 
test the moderating effect of place attachment styles on the relation of 
the risk level with both emotional and behavioral coping. 

Another argument for the importance of including risk level in the 
analysis of study 2 is the fact that such findings will be useful for 
implementing preventive societal actions, more easily than the actions 
in which perceived risk is measured through self-report instruments. If 
risk level brings similar results as the perceived risk, complications from 
the risk perception self-report measures [68] will no longer count, and 
more clear directions for preventive actions can be drawn by simply 
considering the objective risk level to which people are exposed. 

3.1. Method 

3.1.1. Participants 
Around 450 citizens completed the paper pencil questionnaire, of 

which N ¼ 391 entered the final sample (59 respondents were excluded 
from the analysis for incomplete participation). Purposive area sampling 
was used to ensure that those at high- and low-risk were sampled. The 
sample was stratified by gender and age within the two areas. In the high 
risk group (N ¼ 237), the mean age of participants was M ¼ 45,02 (S.D. 
¼ 16,64), and one hundred nineteen were women. In the low risk group 
(N ¼ 154) the mean age was M ¼ 39,60 (S.D. ¼ 14,75), and ninety one 
were women. 

Participants’ past flood experience was also assessed: in the high risk 
area 34.2% experienced more than two floods, 53.6% experienced one 
or two floods, and 12.2% had no flood experience, one of the main 
reasons being they moved in the area after the flood happened. In the 
low risk area 7.1% have experienced more than two floods, 24.7% one or 
two floods, and 66.2% having no flood experience. Past experience is 
consistent with the level of risk in the selected areas, showing that on the 
whole people from high risk areas experienced more floods than people 
from low risk areas. 

Data were gathered on field, by trained interviewers. No incentives 
were received by the participants for completing this task. Participants 
were approached in public places or door-by-door. The response rate for 
the questionnaire was around 70%. The areas of high and low flood risk 
were initially selected on the basis of official documents, provided by 
local authorities: The “Romanian Waters” National Administration and 
the Inspectorate for Emergency Situations “Banat” Timis County. 
Therefore the main areas of high flood risk for this study are from the 
regions Banat (Gataia, Ionel, Manastire, Otelec, Fizes, Berecuta) and 

Fig. 5. Location maps for the Romanian high and low flood risk areas from Banat region.  
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Maramures (Poienile de Sub Munte); and the areas of low risk are from 
Banat region only (Deta, Dolat, Cenei, Chisoda, Sculea, Pesac, PeciuNou, 
OteluRosu, Jebel, Giroc, Ghiroda), as shown in Figs. 5–7. 

High risk areas are defined on the basis of the historical extreme 
floods happening in the area. In Timis County, at the time of the 
research, the most recent extreme floods happened in the years 2000, 
2005, 2006, and 2010. In Maramures County, the most recent floods 
were dated in 2001, 2006, and 2008. The level of risk was assessed by 
considering the number of people affected by floods, and by assessing 
the vulnerability of objects exposed to flood risk. Also, the level of water 
and the impact of disaster on people and objects exposed to flooding 
were taken into account (more on the assessment of flood risk can be 
found on the web page of the Romanian Ministry of Environment: www. 
mmediu.ro). 

3.1.2. Materials 
The following materials were used for the variables of the study 

included in the questionnaire:  

� Place attachment styles: the same scale and analysis of items as in 
Study 1 was used. Principal axis factoring analysis confirmed three 
factors representing secure place attachment (explaining 17% of 
variance, α ¼ 0.65), preoccupied place attachment (explaining 13% 
of variance, α ¼ 0.66), and fearful-avoidant place attachment 
(explaining 6% of variance, α ¼ 0.60). Dismissive place attachment 
style will not be considered for this study because the factor associ-
ated with this dimension had too low Eigen values (below one); 
Preoccupied place attachment refers to the people who are overly 
reliant upon place, exhibiting a dependence on place for a sense of 
comfort, stability, or well-being.  

� Distress: the same scale as in Study 1 was used. All twelve items of 
the scale were included in the analysis (α ¼ 0.82).  
� Coping styles: the same scale and analysis of items as in Study 1 was 

used. Factor analysis revealed three factors, labeled as negative 
coping (explaining 18% of variance, α ¼ 0.61), positive coping 
(explaining 10% of variance, α ¼ 0.71) and avoidant coping 
(explaining 8% of variance, α ¼ 0.64). 

Each participant was asked to indicate what his/her place of 
attachment is. This was later referred to as “my place” and all questions 
were intended to refer to this place. 

3.1.3. Procedure 
Data were gathered on field, between March and April 2015, by 

trained students of the West University of Timisoara, Romania, through 
a paper and pencil questionnaire. Each participant had been contacted 
individually, door-to-door, and asked to participate in a survey on the 
subject “people-environment relationships”. Participants were 
randomly selected from high and low flood risk areas. A criterion for 
participation was that the respondents’ actual living place to be in the 
selected areas. Participants which did not experience any flood did not 
complete the distress scale. Participants which did not experience any 
flood did not complete the distress scale. The analyses on distress were 
done on N ¼ 257. 

3.1.4. Analyses 
As in study 1, hierarchical multiple regression analyses were per-

formed to test increases in variance when a place attachment style and 
its interaction with risk level are added to the simple one-way regression 
model. The significant moderations are represented in Appendix by 

Fig. 6. Map for the Romanian high flood risk area from Maramures region.  
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simple slope analyses, which determine how the effect of X on Y is 
statistically significant at particular values of Z. In study 2 the graphical 
representation of the moderation (slope analyses) shows the differences 
between two groups (high and low risk groups). 

3.2. Results 

The correlation coefficient between variables, the mean and stan-
dard deviation for the total sample are presented in Table 4. 

The objective of study 2 is to test the moderating effects of secure/ 
preoccupied/fearful-avoidant place attachment style on the relation 
between: a) the risk level and distress (Aim 1); b) the risk level and 
positive/avoidant/negative coping (Aim 2). 

Hierarchical multiple regression analyses (Table 5) are performed 
using the product variable approach suggested by Baron and Kenny 
[57]. The analysis of the Place attachment styles scale confirmed three 

factors: secure, preoccupied and fearful-avoidant place attachment. 

3.2.1. Secure place attachment 

3.2.1.1. Aim 1. After controlling for demographic variables, both risk 
level and secure place attachment had significant effects on distress (β ¼
� 0.13, p < .05, respectively β ¼ .27, p < .00), but the interaction term 
did not significantly predict distress (Table 5). 

3.2.1.2. Aim 2. After controlling for demographic variables, positive 
coping was positively predicted by the interaction term between risk 
level and secure place attachment, as shown in Table 5 and Fig. B1. The 
Johnson-Neyman technique [59], testing the conditional effects of risk 
level at multiple levels of secure place attachment, shows that the 
relationship between risk level and positive coping is significant when 
secure place attachment is higher than .10 standard deviations above the 

Fig. 7. Map representation for the Romanian areas in which the study was conducted.  

Table 4 
Descriptive statistics and inter-correlations of the variables (Pearson’s r) for the Romanian sample.   

1 2 3 4 5 6 7 8 M SD 

1 Secure Place Attachment 1.00        5.38 1.14 
2 Preoccupied Place Attachment .24** 1.00       5.54 1.22 
3 Fearful-Avoidant Place Attachment -.14** -.10* 1.00      2.63 1.12 
4 Risk level of flood .18** .14** -.06 1.00     1.6 0.49 
5 Positive Coping .11* .33** -.06 .06 1.00    2.93 0.76 
6 Avoidant Coping .04 .06 -.08 -.04 .12* 1.00   2.49 0.86 
7 Negative Coping -.12** -.06 .20** .01 -.13* .07 1.00  1.44 0.61 
8 Distress .24** .03 .06 -.08 .03 .05 -.10 1.00 2.34 0.91 

Note: *p < .05; **p < .01. 
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mean, but it turns to be non-significant with lower values of secure place 
attachment. Avoidant coping and negative coping were not significantly 
predicted by the interaction term (Table 5), although secure place 
attachment significantly predicted negative coping when added to the 
regression model (β ¼ � 0.14, p < .01). 

3.2.2. Preoccupied place attachment 

3.2.2.1. Aim 1. Distress was not significantly predicted by the interac-
tion term between risk level and preoccupied place attachment 
(Table 5). 

3.2.2.2. Aim 2. Positive coping, avoidant coping and negative coping 
were not significantly predicted by the interaction term (Table 5). What 
is interesting to note is that after controlling for the demographic vari-
ables, preoccupied place attachment alone significantly predicted posi-
tive coping (β ¼ 0.30, p < .00), and avoidant coping (β ¼ 0.13, p < .05) 
when added to the regression model. 

3.2.3. Fearful-avoidant place attachment 

3.2.3.1. Aim 1. Distress was not significantly predicted by the interac-
tion term between risk level and fearful-avoidant place attachment 
(Table 5). 

3.2.3.2. Aim 2. After controlling for demographic variables, positive 
coping was positively predicted by the interaction term between risk 
level and fearful-avoidant place attachment, as shown in Table 5 and 
Fig. B2. The relationship between risk level and positive coping is sig-
nificant when fearful-avoidant place attachment is lower than .09 
standard deviations below the mean, but it turns to be non-significant 
with higher values of fearful-avoidant place attachment. Avoidant 
coping and negative coping were not significantly predicted by the 
interaction term (Table 5), although fearful-avoidant place attachment 
significantly predicted negative coping when added to the regression 
model (β ¼ 0.21, p < .00). 

3.3. Discussion 

Study 2 aimed to retest the effect of place attachment styles on the 
relation between the flood risk level and emotional and behavioral 
coping. By focusing on the risk level (and not on perceived risk as in 
study 1) the aim was to check the activation of the place attachment 
system which happens only when the risk is high, as interpersonal 
attachment literature shows [50]. 

Results show that secure place attachment positively moderates the 
relation between risk level and positive coping, while fearful-avoidant 
place attachment negatively moderates the relation between risk level 
and positive coping. Based on the attachment literature [35,50,69], and 

Table 5 
Results of hierarchical regression analyses for Distress, Positive coping, Avoidant 
coping, and Negative coping.  

Independent variables Distress Positive 
coping 

Avoidant 
coping 

Negative 
coping 

Secure place attachment 
Step 1: Demographic variables 
Gender -.08 .15** -.11* -.20** 
Age -.04 .03 -.04 -.06 
Education .00 -.13* .18** -.08 
R2 .01 .04 .05 .05 
F .89 5.30** 6.12** 6.05** 
Step 2: Independent effects 
Gender -.08 .16** -.11* -.20** 
Age -.03 .02 -.04 -.07 
Education .02 -.11* .19** -.10 
Risk level -.13* .03 -.02 .01 
Secure place attachment .27** .08 .08 -.14** 
R2 .08 .05 .05 .07 
ΔF 15.02** 1.51 1.28 3.77* 
Step 3: Moderation 
Gender -.08 .15* -.11* -.20** 
Age -.03 .03 -.03 -.07 
Education .02 -.11* .18** -.10 
Risk level -.44 -.49* -.40 .19 
Secure place attachment .05 -.27 -.17 -.02 
Risk level * Secure place 

attachment 
.42 .68* .49 -.24 

R2 .09 .06 .06 .07 
ΔR2 .01 .01 .01 .00 
ΔF 1.87 4.89* 2.54 .62 
Preoccupied place attachment 
Step 1: Demographic variables 
Gender -.08 .15** -.11* -.20** 
Age -.04 .03 -.04 -.06 
Education .00 -.13* .18** -.08 
R2 .01 .04 .05 .05 
F .89 5.30** 6.12** 6.05** 
Step 2: Independent effects 
Gender -.08 .14** -.12* -.20** 
Age -.04 -.03 -.06 -.05 
Education -.01 -.10 .18** -.09 
Risk level -.09 .01 -.02 -.01 
Preoccupied place 

attachment 
.06 .30** .13* -.05 

R2 .02 .13 .06 .05 
ΔF 1.90 18.10** 3.04* .46 
Step 3: Moderation 
Gender -.09 .14** -.12* -.20** 
Age -.04 -.03 -.06 -.05 
Education -.01 -.10 .18** -.09 
Risk level -.02 .03 -.14 .04 
Preoccupied place 

attachment 
.58 .31 .04 -.01 

Risk level * Preoccupied 
place attachment 

-.29 -.10 .16 -.06 

R2 .02 .13 .06 .05 
ΔR2 .00 .00 .00 .00 
ΔF .09 .00 .28 .04 
Fearful-avoidant place attachment 
Step 1: Demographic variables 
Gender -.08 .15** -.11* -.20** 
Age -.04 .03 -.04 -.06 
Education .00 -.13* .18** -.08 
R2 .01 .04 .05 .05 
F .89 5.30** 6.12** 6.05** 
Step 2: Independent effects 
Gender -.08 .16** -.11* -.21** 
Age -.03 .02 -.04 -.05 
Education -.01 -.13* .16** -.05 
Risk level -.09 .03 -.02 -.00 
Fearful-avoidant place 

attachment 
.05 -.07 -.08 .21** 

R2 .02 .05 .05 .09 
ΔF 1.80 1.11 1.25 8.88** 
Step 3: Moderation 
Gender -.08 .16** -.11* -.21**  

Table 5 (continued ) 

Independent variables Distress Positive 
coping 

Avoidant 
coping 

Negative 
coping 

Age -.04 .00 -.04 -.05 
Education -.00 -.12* .16** -.05 
Risk level .05 .31* .01 -.01 
Fearful-avoidant place 

attachment 
.23 .31 -.04 .20 

Risk level * Fearful- 
avoidant place 
attachment 

-.23 -.47* -.05 .01 

R2 .02 .06 .05 .09 
ΔR2 .00 .01 .00 .00 
ΔF 1.15 5.14* .06 .00 

Note: *p < .05; **p < .01. 
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applied to the place attachment context, these results highlight how the 
different styles of place attachment leads to a different reaction to the 
risk affecting that place. Secure place attachment consists in a strong 
bond with the place, that provides support and a feeling of safety in 
times of threat; thus, when people have a secure attachment, a stronger 
risk leads to an adaptive increase in positive coping. Fearful-avoidant 
place attachment, instead, stands at the most insecure pole of attach-
ment, being characterized by a disorganized relationship with a place 
that is not considered to be supportive and sometimes is even perceived 
as threatening, activating both anxiety and avoidance in the person 
living there. When people have a fearful-avoidant place attachment, 
higher risk leads to a smaller positive coping. Therefore, based on the 
results mentioned above, by knowing the specific place attachment style 
(i.e., the place seen as offering safety and support in threatening situa-
tions, or the contrary), and by knowing the objective level of risk, one 
can assume the type of coping strategy a person will choose. 

4. General discussion, implications and limitations 

The present research brings important findings on how combined 
psychological factors, namely place attachment and perception of risk, 
predict adaptive behavior in a flood risk context. Also, it brings more 
insight on the concept of place attachment, which received many 
meanings during time, and was defined as a complex, multifaceted 
relationship [70], a multi-dimensional construct, with person, psycho-
logical process, and place dimensions [71]. 

Past research [60,72] suggests that people who identify with or are 
attached to their place are likely to underestimate its potential vulner-
ability to risk. Bonaiuto and colleagues [4] suggest that this relationship 
needs to be conceptually framed and empirically illustrated, especially 
with respect to the use or rejection of coping behaviors in the face of 
potential risks. De Dominicis and colleagues [27] also proved that place 
attachment intensity weakens the relationship between perception of 
risk and preventive behavior to cope with flood. In the present research 
place attachment is operationalized in two different ways: by measuring 
its intensity, and by capturing how the pre-existing bond with a place 
could contribute to the particular resilience capabilities people will 
enact when facing a threat, namely place attachment styles – analogue 
to interpersonal attachment styles. Employing this double measurement 
of place attachment allows to draw meaningful insight on the individual 
differences driving adaptive behaviors in environmental threatening 
situations. Results from the present research show that place attachment 
intensity has a significant and positive effect on the relation between 
perception of risk and the emotional coping variable, distress, and a 
negative significant effect on the relation between perception of risk and 
the behavioral variable avoidant coping. Therefore, place attachment 
intensity might facilitate the feeling of distress and hinder avoidant 
coping strategies for people experiencing high perception of risk and 
living in a high risk context. The effect on distress confirms that place 
attachment might have a similar activation system as the one mentioned 
in the interpersonal attachment literature [50]. Specifically, the 
attachment system becomes activated when distress is felt due to the 
presence of a threat, and further distress leads to different coping stra-
tegies, such as seeking proximity of the attachment figure. Distress, 
which is a negative affect, may encourage adaptation behavior as it is an 
unpleasant state of mind that people are motivated to reduce, as a recent 
meta-analysis proves too [3]. The effect on avoidant coping is also in line 
with past research, which shows that place attachment negatively 
moderates the relationship between perception of risk and coping 
(intention and action) in a context of high flood risk [27], due to possible 
place-specific biases, such as the optimistic bias applied to 

environmental perception of risk [60–62]. 
Results on place attachment styles in study 1 show that secure place 

attachment had the same effect as place attachment intensity on the 
relation between perception of risk and distress, and perception of risk 
and avoidant coping. These results prove that there is a common ground 
between the general concept of place attachment and secure place 
attachment style. More specifically, people perceiving the risk as high 
are more likely to feel distress and less likely to use avoidant coping 
strategies, if they have a high level of place attachment, or if they 
identify with the secure place attachment style. 

Study 2 shows that adaptive coping strategies (e.g., positive coping) 
are more likely chosen in high flood risk situations by people identifying 
with the secure place attachment style, and less likely to be chosen by 
people identifying with the fearful-avoidant place attachment style. 
However, study 2 proves that the objective risk does not predict 
emotional coping (e.g., distress) when this relation is moderated by 
place attachment styles, in contrast to study 1, where perception of risk 
predicted distress – under the same moderation effect. 

These results bring evidence which could contribute to greater 
community resilience via a proper planning and management of in-
terventions for residents exposed to flood, considering their bond to 
their place. If an intervention is designed to focus on emotional coping, 
according to our results, perception of risk should also be considered, 
while if it is designed to focus on adaptive behaviors the evaluation of 
perception of risk is not needed. Also, this research brings insight on the 
importance of individual differences on people-place bonds. As previous 
studies show [73,74], risk communication, risk management ap-
proaches, or conservation interventions have better results when au-
thorities take into account individual differences, such as individual 
place meanings. For example, risk communication can be shaped in a 
way which could have an impact on people according to their type of 
bond, i.e., risk communication for secure bonds could be addressed more 
directly, by showing clear ways of action, while for the unsecure bonds 
risk communication and management should be shaped more carefully, 
maybe using humor or offering possibilities to talk about their emotions 
in small groups, and adding active coping suggestions slowly and 
gradually. Moreover, another longer-term implication lies in fostering 
the development of secure place attachment bonds in as much in-
habitants as possible, while countering the development of other place 
attachment styles which are less functional to promote adaptive coping 
strategies. How to effectively engage in such a place attachment style 
development endeavor is a new challenge requiring further research. 

Across the two studies there are some limitations. One limitation 
regards the operationalization of the constructs for place attachment 
styles. Qualitative analysis of items and confirmatory factor analysis was 
performed in order to split the items of the Place Attachment Styles 
Questionnaire [39] into four factors (one for each place attachment 
style). In study 1, only two factors emerged, for secure and 
fearful-avoidant place attachment. In study 2, preoccupied place 
attachment was additionally included to the analysis. The factors have 
low reliability, and place attachment style and scale may require alter-
nate operationalizations. Theoretically these results might indicate that 
place attachment styles are different than interpersonal attachment 
styles and deserve a better conceptualization. Maybe the nature of bonds 
with place is not as diverse as interpersonal bonds, therefore future 
studies could try to operationalize place attachment styles as secure or 
insecure, rather than assuming the existence of four place attachment 
styles. The other two researchers who attempted to operationalize place 
attachment style [38,39] had also difficulty in translating the concept 
into measurable terms with good validity. Therefore, the conceptuali-
zation of individual differences in place attachment style (translated 
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from the interpersonal attachment styles) through descriptive research, 
using qualitative and quantitative methods, still needs improvements. 

Other scales had low reliability too, in both studies (e.g., coping 
styles scale). Some scales were not previously validated to Italian or 
Romanian populations, therefore further analyses should check their 
validity in each country, on larger samples. 

On the same line, environmental risk coping strategies are very 
context-specific, thus these results could be linked to the specificities of 
these communities and to the specificities of the flood risk, suggesting 
cautions and the need for more studies across cultures and risk contexts 
as diverse as possible. 

Another limitation regards the small sample size in study 1. The 
small sample size brought many impediments to the analysis, such as a 
more in depth analysis for the validity of the scales, or the correction of 
the demographical aspects which could influence the results if added to 
the regression analyses. Further studies should include more variables 
which might influence the relevant behavior within the context of nat-
ural hazards. 
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Appendix A. Slope Analyses for Significant Moderations in Study 1

Fig. A.1. Perception of flood risk by place attachment intensity interaction on distress in the Italian high risk context.  

Fig. A2. Perception of flood risk by place attachment intensity interaction on avoidant coping in the Italian high risk context.   
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Fig. A.3. Perception of flood risk by place attachment intensity interaction on negative coping in the Italian low risk context.  

Fig. A.4. Perception of flood risk by secure place attachment interaction on distress in the Italian high risk context.  

Fig. A.5. Perception of flood risk by secure place attachment interaction on avoidant coping in the Italian high risk context.  

Fig. A.6. Perception of flood risk by fearful-avoidant place attachment interaction on avoidant coping in the Italian low risk context. 
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Appendix B. Slope Analyses for Significant Moderations in Study 2

Fig. B.1. Flood risk level by secure place attachment interaction on positive coping in the Romanian context.  

Fig. B.2. Flood risk level by fearful-avoidant place attachment interaction on positive coping in the Romanian context.  

Appendix C. Supplementary data 

Supplementary data to this article can be found online at https://doi.org/10.1016/j.ijdrr.2020.101771. 
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