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ARTICLE INFO ABSTRACT

Keywords: Emergencies and disasters are abrupt, unexpected, dangerous events often traumatic. Individuals
Emergency reaction questionnaire differ in the way they respond to this kind of adverse experience, depending on varied factors.
Disasters This study used the Emergency Reaction Questionnaire (ERQ) to assess defensive mechanisms,
Fear feelings, and thoughts during emergency and disaster-related situations. The main objective of
\P;Zﬁzfgin the present study was to confirm the factor structure and provide further support to the validity

of the ERQ on a Portuguese sample. Here we replicated previous findings in showing that people
who are more prone to react in an organized way in emergencies tend to have lower anxiety lev-
els and a greater tendency for sensation seeking. We also found that females score lower than
males; that ERQ specific readiness scores slightly increase with age and people who have risky
jobs or routinely engage in extreme sports scored higher on the ERQ scales (meaning they act
more readily and organized in an emergency). The ERQ and its Portuguese version show to be a
psychometrically sound and valid measurement of emergency behavior, able to assess individual
differences in the way people perform during various emergencies, and can be used in future re-
search and in practice for screening or measuring training efficiency.

1. Introduction

Emergencies and disasters are abrupt, unexpected, dangerous events with severe impact on the individual, and, consequently, are
often traumatic [1]. Disasters and emergencies have in common the fact they entail a threat that elicits automatic defensive responses
in most people [2]. Frequent exposure to uncontrollable aversive events such as disasters and crises can cause psychiatric problems
such as depression, anxiety, substance abuse, somatization, and posttraumatic stress disorder (PTSD) (e.g., Refs. [3-5]; 2004). Rescue
workers and ambulance personnel, for example, have been shown to have a much higher prevalence of PTSD than the general popula-
tion [6]. Further, female gender and older age are also among the risk factors for developing depression, anxiety, or other negative
symptoms after such an event [7-9].

Individual differences play an important role in the effect of emergencies and disasters because individuals differ in the way they
respond to stress. Some people are resilient and able to adapt or recover following exposure to this kind of adverse experience [10].
People's defensive responses can be better or worse during unexpected events [11] depending on varied factors such as their previous
experience; behavior regulation, personality, perceived social support, life stressors, or lifestyle (e.g., Refs. [10,12-16]. While the de-
fensive state and behaviors automatically triggered by the event are adaptive as they increase the chance of survival [2], these reac-
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tions are often crude and might not be the best way to cope with danger. Thus, targeted training and previous knowledge are required
for these individual responses to be refined and lessen the negative psychological impact of the emergency in the long run (see e.g.,
Refs. [17,18]. All these factors influence human actions in stressful situations. These differences need to be assessed, both to under-
stand this problem and to select, improve, and implement preventive measures for common citizens in dangerous sites and personnel
required to deal often with emergencies.

The 30-item Emergency Reaction Questionnaire (ERQ) [11] was recently proposed as a method to predict one's reaction and be-
havior in highly dangerous situations. It was developed to access these more automatic (albeit trainable) defensive mechanisms, in-
stead of using indirect fear or anxiety-related measures. The ERQ combines a likely behavioral outcome, as participants report their
likelihood of performing certain defensive reactions, while also including items to assess feelings and thoughts as they also play a role
(e.g., Refs. [19,20]. The ERQ has proven reliability, consistency, validity, and sound psychometric properties on community and spe-
cial samples such as firefighters and extreme sports practicians [11]. The ERQ was translated and adapted in France and Indonesia,
showing appropriate psychometric properties [21,22]. This questionnaire also provides a quantitative measure of individual behavior
in an emergency, instead of retrospective approaches face-to-face or by phone which require trained interviewers and may still create
errors through recall biases [11]. The authors identified attitudes and behavior of people with risky jobs such as fighter pilots, fire-
fighters, and ambulance crew in risky and highly critical situations, enabling the questionnaire to predict reactions during emergen-
cies. This will help decide the person's ability to instantly engage in helpful actions in an organized way or instead will easily panic.

Overall, the ERQ is promising, and as such this study focused on its adaptation and preliminary analyses of the psychometric prop-
erties of this questionnaire in Portugal, based on a sample of adults. The Portuguese sample here studied includes participants from
both Mainland Portugal and the Azores islands, where natural disasters, such as floods, earthquakes, and volcanic eruptions are more
common [23]. More disasters are also to be expected, as reported by scientists [24], and population [25]. Throughout this century,
natural disasters of hydrogeomorphologic origin have been the deadliest natural disasters in the Portuguese Territory, followed by
earthquakes and volcanic eruptions [26]. [27] reported numerous (hydrologic (floods) and geomorphologic (landslides)) during the
period from 1865 to 2010 in Portugal, widespread in the country. In total, 1622 disastrous floods; and 281 disastrous landslides were
responsible for 1251 dead people, 14,191 displaced people, and 41,844 homeless people. Forest fires are also a serious issue in Portu-
gal, as from 1980 to 2009 the number of forest fires exceeded half a million and the total burnt area represented more than a third of
the surface area of mainland Portugal. The year 2003 was the worst fire season in Portugal, resulting in twenty-one human lives lost,
hundreds of homes and agricultural premises destroyed and thousands of farm animals killed [28]. The island autonomous territories
of Madeira and Acores also have a recent history of disasters such as earthquakes, landslides, forest fires, and hurricanes [29].

The overarching goal of the present study was to confirm the factor structure and provide further support to the validity of the
ERQ on a Portuguese sample. We sought to replicate previous findings in Hungarian, French, and Indonesian samples that people who
are more prone to react in an organized way in emergencies tend to have lower anxiety levels and a greater tendency for sensation
seeking. Our first hypothesis was that females score lower than males because they are more vulnerable to anxiety symptoms; and
that ERQ scores will slightly increase with age due to a general increase in knowledge and experience. We based these predictions on
past results with the ERQ [11] and past studies showing female gender and older age being probable risk factors for developing nega-
tive symptoms in response to adverse events [7-9]. Our second hypothesis was that people inclined to sensation-seeking experiences
feel less helplessness and more aptitude to deal with danger (e.g., Ref. [18]. Our third hypothesis was that people who have risky jobs
or routinely engage in extreme sports will score higher on the ERQ scales. For example, people with experience in risky jobs' and ex-
treme sports® are more likely to be calmer during emergencies, compared with less experienced people [11]. All in all, we hypothe-
sized that the ERQ and its Portuguese version would be a psychometrically sound and valid measurement to assess individual differ-
ences in the way people behave in various emergencies.

2. Method

2.1. Participants

An anonymous and confidential online-based survey was voluntarily filled out by participants in the general public and carried
out in Portugal through the Internet by posting on social media, mailing lists, and various forums. The convenient sampling method
was utilized in the present study. Before filling out the survey, participants were informed that the participation was voluntary and
that their responses would be confidential and secure. The data were collected from March to May 2021. Regarding COVID-19 regula-
tions there was no curfew or significant isolation period at the time of the data collection, and vaccinations were available for all
adults.

The required sample size for this study was determined by computing estimated statistical power with a conservative approach
(factor analysis: RMSEA = 0.051, 1-f > 0.95, alpha = 0.05; groupwise comparisons: f = 0.25, 1-f > 0.95), based on the results of
the original publication of the ERQ and other validation studies. The analysis indicated a required total minimum sample size of 148
for the factor analysis and 210 for the groupwise comparisons. The sample consisted of 376 participants, with a mean age of 32.53
years (SD = 14.01), mostly female (77.9%), and with a diverse educational background (82.4% hold a high-school or college de-
gree). More than half participants were single (61.7%). The majority of the participants were currently working (81.4%). In total,

1 Risky jobs were defined as involving heavy machinery or requiring that individuals wear protective equipment and follow a strict set of safety standards, and that
the position likely provides more risk of injury than the average role; for instance, police officer, paramedic, firefighter.

2 Extreme sports were defined as activities perceived as involving a high degree of risk, involving high speed, heights, high level of physical exertion and highly special-
ized gear; for instance, motor racing, rock climbing, skydiving.
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5.6% of participants reported practicing extreme sports, and a relatively larger percentage, although a minority, considered to have a
risky job (18.6%). The research was carried out following the Code of Ethics of the World Medical Association (Declaration of
Helsinki). Informed and written consent was obtained from all participants.

2.2. Measures

2.2.1. Sociodemographic questions

The sociodemographic questions included in the survey aimed to collect general sociodemographic characteristics (gender, age,
educational background, marital status), as well as specific variables of interest for this study (job status and practice of extreme
sports).

2.2.2. Emergency reaction questionnaire

The ERQ is a self-report questionnaire aimed to predict participants’ reactions and behavior in an emergency. It includes 30 items,
organized in four dimensions: General Readiness (8 items; e.g., item 1 “I like challenges, adventures, and activities that put me to the
test”); General Helplessness (6 items; e.g., item 24 “I am apprehensive of unusual, threatening situations™); Specific Readiness (8
items; e.g., item 9 “If a situation becomes too dire, negative and fearsome, I would not fall apart, but still, be able to act organized”);
Specific Helplessness (8 items; e.g., item 2 “When the fire alarm is on for a longer period of time, I always become petrified with gear,
even if I know it is just a test”). The psychometric properties of the ERQ were examined in different samples, and the results show ap-
propriate validity and reliability [11]. The ERQ was translated into Portuguese by a bilingual researcher and back-translation was en-
sured by an independent translator, supervised by the research team.

2.2.3. State-trait anxiety inventory — trait short version

The short version of the trait form of the STAI was developed to assess trait anxiety (e.g., item 1 “I feel that difficulties are piling
up so that I cannot overcome them”), using five items from the original STAI [30]. This short form showed good psychometric proper-
ties, comparable to the ones obtained using the complete version of the inventory [11]. In our sample, the internal consistency was
good (a = 0.90).

2.2.4. Brief sensation seeking scale

The BSSS-8 measures sensation seeking, using eight items organized in four dimensions, each with 2 items: Experience seeking
(e.g., item 1 “I would like to explore strange places™); Thrill and adventure seeking (e.g., item 3 “I like to do frightening things™); Dis-
inhibition (e.g., item 5 “I like wild parties”); and Boredom susceptibility (e.g., item 7 “I get restless when I spend too much time at
home™) (Hoyle et al., 2002). The BSSS-8 has been used in diverse populations and its psychometric properties are appropriate (e.g.,
Ref. [31]. In our sample, the BSSS-8 total score's internal consistency was good (o« = 0.83).

2.3. Data analysis

To examine the construct validity of the Portuguese version of the ERQ, a confirmatory factor analysis was carried out, using JASP
software [32] with the DWLS estimator on the original four-factor structure. Internal consistency was analyzed using Cronbach's al-
pha.

We checked to ensure that the distribution of the variables did not deviate significantly from a normal distribution (Skewness and
Kurtosis values fell between —2 and 2). To study the convergent and divergent validity, Pearson correlations were calculated between
ERQ sub-scale scores, STAI-SF, and BSSS-8 total scores. Group differences were examined through independent-samples t-tests and
analysis of covariance (one-way ANCOVA). All assumptions were met for group comparisons (including the homogeneity of vari-
ance). Correlations, t-tests, ANCOVAs, and Reliability Analysis were carried out using SPSS, version 28.0.1.0 (IBM Corp., Armonk,
NY, USA).

3. Results

3.1. Confirmatory factor analysis

The result of the confirmatory factor analysis indicated that the original four-factor model provided an acceptable fit on the Por-
tuguese sample (CMIN/DF = 2.826, CFI = 0.974, TLI = 0.972, RMSEA = 0.070 [90% CI: 0.065-0.075], SRMR = 0.073). Item fac-
tor loadings ranged between 0.303 and 0.855 (see Table 1).

3.2. Internal consistency

The ERQ total score and subscales showed good internal consistency, with Cronbach's alpha ranging from 0.81 to 0.91: General
Readiness a« = 0.84; Specific Readiness a = 0.87; General Helplessness « = .82; Specific Helplessness o = .81; Total Score
a = 0.91.

3.3. Convergent and discriminant validity

Trait anxiety was positively correlated with both general and specific helplessness. Sensation seeking was positively correlated
with the ERQ total score and with Specific Readiness and was strongly correlated with General Readiness (see Table 2 for the com-
plete correlation results). Participants age was negatively correlated with General Readiness, but positively correlated with Specific
Readiness and ERQ total score, and negatively correlated with both Helplessness scales of the ERQ, trait-anxiety, and sensation seek-
ing.
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Table 1
Standardized factor loadings and standardized error.

Factor Item Nr. SL SE

F1 - General Readiness

1 0.71 0.02
4 0.64 0.02
5 0.73 0.02
10 0.86 0.02
11 0.66 0.02
16 0.84 0.02
26 0.69 0.03
30 0.30 0.02
Factor 2 - Specific Readiness
9 0.66 0.02
15 0.71 0.02
17 0.74 0.02
18 0.78 0.02
19 0.57 0.02
20 0.77 0.02
21 0.81 0.02
23 0.78 0.02
Factor 3 — General Helplessness
22 0.84 0.02
24 0.62 0.02
25 0.73 0.02
27 0.77 0.02
28 0.73 0.02
29 0.57 0.02
Factor 4 — Specific Helplessness
2 0.56 0.02
3 0.72 0.02
6 0.40 0.02
7 0.68 0.02
8 0.59 0.02
12 0.60 0.02
13 0.73 0.02
14 0.80 0.02

Note: SL — Standardized Loadings, SE — Standardized Error.

Table 2
Pearson correlations between the subscales scores and the total score on the Emergency Reaction Questionnaire, the short form of Spielberger Trait Anxiety (STAI-
SF), the Brief Sensation Seeking Scale (BSSS-8), and participants’ age.

1. ERQ 2. ERQ 3. ERQ 4. ERQ SH 5. ERQ 6. STAI 7. BSSS-8 8.
GR SR GH T SF Age

1. -
2. _

3. _

4.

5. 67

6. —.01 ~

7. 69 . —15% 12 ~

8. —.13% 23 Y Vi 14+ — 37w — 267+ -

Note: *p < .05; **p < .01; ***p < .001; ERQ GR: General Readiness; ERQ SR: Specific Readiness; ERQ GH: General Helplessness; ERQ SH: Specific Helplessness; ERQ
T: Total Score. The cutoff for significance was p < .05.

3.4. Group differences

Except for sensation seeking, gender differences were found in all the measures’ subscales and total scores, with male participants
showing higher levels of readiness and lower levels of helplessness and trait anxiety (see Table 3 for detailed statistical results).

Considering the gender differences identified in the independent-samples t-tests, group differences for the type of job (dangerous
vs. non-dangerous) and practice of extreme sports were analyzed using ANCOVAs, controlling for participants’ gender. Regarding the
type of job, participants with a risky job reported significantly lower levels of general and specific helplessness and a higher ERQ total
score, when compared with participants whose job was considered not dangerous (see Table 4 for detailed statistical results).
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Table 3
Gender differences in Emergency Reaction (ERQ), short-form of the Spielberger Trait-Anxiety (STAI-SF), and the Brief Sensation Seeking Scale (BSSS-8).

Male (N = 83) Female (N = 293)

M SD M SD t (df) Sig.
ERQ Total Score 108.45 14.70 95.27 16.53 6.57 (374) <.001
ERQ General Readiness 22.63 6.34 19.15 6.06 4.45 (374) <.001
ERQ Specific Readiness 28.48 5.27 25.90 5.48 3.82 (374) <.001
ERQ General Helplessness 12.02 3.53 14.81 4.78 —-5.83 (175.87) <.001
ERQ Specific Helplessness 14.64 4.24 18.98 5.72 —7.57 (175.12) <.001
STAI-SF 9.41 3.41 11.62 4.32 —4.89 (163.78) <.001
BSSS-8 24.54 7.15 23.19 7.17 1.52 (132.33) 131

Note: M = Mean; SD = Standard Deviation; Cutoff for significance was p < .05.

Table 4
Differences in Emergency Reaction (ERQ), short-form of the Spielberger Trait-Anxiety (STAI-SF), and the Brief Sensation Seeking Scale (BSSS-8) by type of job (Dan-
gerous vs. Non-dangerous).

Dangerous (N = 70) Not dangerous (N = 306) Between-group comparisons

M SD M SD
ERQ Total Score 102.79 17.37 97.12 16.80 F1,373 = 3.84,p = .05
ERQ General Readiness 20.33 7.24 19.83 6.06 F1,373 = 0.16, p = .90
ERQ Specific Readiness 27.60 5.89 26.21 5.43 F1,373 = 2.34,p = .13
ERQ General Helplessness 12.74 4.78 14.53 4.59 F1,373 = 6.09,p < .01
ERQ Specific Helplessness 16.40 5.29 18.39 5.75 F1,373 = 4.38,p < .05
STAI-SF 10.27 4.31 11.33 4.20 F1,373 = 2.17,p = .14
BSSS-8 23.10 7.27 23.58 7.17 F1,373 = 0.45,p = .50

Note: M = Mean; SD = Standard Deviation; between-group comparisons were tested with ANCOVA models (gender as a covariate). The cutoff for significance was
p < .05.

The comparison between subjects reporting the practice or not of extreme sports showed that participants who practice such
sports presented significantly higher levels of general readiness and sensation seeking when compared to participants who did not re-
port practicing extreme sports (see Table 5 for detailed statistical results).

4. Discussion

There is a good chance that every person will encounter some form of an unexpected and uncontrollable event during their lives
that they find adverse and stressful. Most people will find themselves in the face of adversity multiple times. Such events trigger de-
fensive behaviors (e.g., flight or fight) that either proved adaptive throughout evolution [33] or that are based on knowledge acquired
through previous exposures, expertise, and training [14,34]. Even if people survive such a disaster or emergency, it can cause long-
term psychological effects. Feeling helpless in such situations could increase the likelihood of developing some form of psychiatric
problems, such as depression, anxiety, substance abuse, somatization, and posttraumatic stress (e.g., Refs. [3-5]; 2004) later in life.
Such problems, then, may lead to isolation, loneliness, and a decrease in the quality of life [11,35]. Therefore, tools that are capable
of evaluating the ability of an individual to react in an organized way in the face of adversity are essential for understanding auto-
matic defensive behaviors, uncovering protective factors, and increasing the efficiency of future training programs.

Our results support the psychometric validity of using the ERQ in Portuguese adults to measure some emergency behaviors and to
assess individual differences in the way people perform during various emergencies. As we hypothesized, the factor analysis con-

Table 5
Differences in Emergency Reaction (ERQ), short-form of the Spielberger Trait-Anxiety (STAI-SF), and the Brief Sensation Seeking Scale (BSSS-8) by the practice of
extreme sports vs. no practice.

Practices extreme sports (N = 21) Does not practice extreme sports (N = 355) Between-group comparisons

M SD M SD
ERQ Total Score 108.24 13.74 97.58 17.04 F1,373 = 3.26,p = .07
ERQ General Readiness 24.05 5.52 19.68 6.25 F1,373 = 5.86,p < .05
ERQ Specific Readiness 28.52 5.23 26.35 5.54 F1,373 = 1.26,p = .26
ERQ General Helplessness 12.29 4.04 14.31 4.69 F1,373 = 1.27,p = .26
ERQ Specific Helplessness 16.05 4.95 18.14 5.74 F1,373 = 0.34,p = .56
STAI-SF 10.38 4.40 11.17 4.23 F1,373 = 0.01,p = .93
BSSS-8 28.24 3.84 23.21 7.23 F1,373 = 8.60,p < .01

Note: M = Mean; SD = Standard Deviation; between-group comparisons were tested with ANCOVA models (gender as a covariate). The cutoff for significance was
p < .05.
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ducted on a Portuguese sample is similar to that of the original study [11] showing a good fit for the four-factor model of ERQ. Corre-
lational results supported the validity of the Portuguese version of the ERQ. In line with our first hypothesis, we confirmed that fe-
males scored lower compared to males on the ERQ. Similarly, a large body of previous studies has shown that females, compared to
males, tend to show more neurotic characteristics, and anxiety symptoms (including feeling helpless and a lack of readiness to act in
stressful situations) and have a higher prevalence of anxiety disorders [36,37]. Our first hypothesis regarding older was partially con-
firmed as the correlation between age and the readiness factors suggests that while general readiness decreases, specific readiness in-
creases. This can be explained by what these constructs measure. General readiness is strongly associated with a general risk-taking
and sensation-seeking attitude, both of which have a well-documented decrease during aging (see e.g., Ref. [38]. In contrast, specific
readiness focuses on knowledge, and experiences, and also taps into training effects, therefore our results mean that as people age,
they also learn how to react in an organized way. This might also be in line with our current as well as previous results [36,39] that
the prevalence of anxiety-related symptoms tends to decrease with age.

In line with our second hypothesis, we found that higher levels of anxiety are associated with greater helplessness and lower readi-
ness values; while people more prone to sensation-seeking feel less helplessness and more readiness in dangerous, unexpected, and
aversive situations [9,11,13,14,18]. As per our third hypothesis, we found that those who had a risky job scored higher on the ERQ
(meaning they act more readily and organized in an emergency) compared to those who do not have such a job, this was most evident
in the helplessness factors. A possible explanation could be that people with risky jobs often do not choose their occupation due to
sensation-seeking or risk-taking tendencies (as that may lead to negative consequences, a heightened risk of injury, and termination
of employment) but rather out of necessity caused by a low socioeconomic status [40-42]. In fact, we found no difference between the
groups in terms of sensation seeking. However, the training they continuously receive and the safety measures they need to learn to
increase their sense of control, prepare them to act in an organized way, and may even contribute to better coping with stressful situa-
tions, such as focusing on solving the problem first instead of on their negative emotional state [11,18,43-45]. In line with this, peo-
ple who routinely engaged in extreme sports scored higher on the general readiness factors of ERQ, which is associated with a general
risk-taking and sensation-seeking attitude, as well as the sensation-seeking scale that points to the fact that they are less prone to feel
intimidated and aroused even in uncontrollable aversive events [46]. Taken together, our results regarding socio-demographic vari-
ables lend further support to the validity of the ERQ and its Portuguese version.

4.1. Limitations

Some limitations shall also be noted, such as the unbalanced sample regarding several sociodemographic variables (i.e., a high
number of single individuals and females), which means that our sample could not be considered representative of the Portuguese
population. This is especially true in terms of gender as the majority of responses (~78%) were females. While the sample still in-
cluded a good number of males, the female majority could have resulted in biases in the analysis of gender differences. To this end, we
included gender as a covariate in the groupwise comparison to account for the possible bias. Further, we could not observe the consis-
tency of ERQ over time on the present sample, although previous studies indicated adequate test-retest reliability. Finally, the data
was collected during the COVID-19 pandemic and the implications of collecting data during the pandemic are still not well known.
The fact that we collected data during a stressful event may also be a strength of the present study insofar as people had first-hand ex-
perience of a prolonged and uncontrollable aversive situation, thus they might have judged their reactions better which could have
resulted in a higher reliability of the measurement. There was no curfew or significant isolation period during the data collection and
vaccines were being made available for all adults during this time. The memories of the uncertainty were fresh and the prevalence of
serious or fatal consequences of getting the virus were still relatively high. All in all, we think that this could have led to a better self-
evaluation compared to studies that used the same questionnaire before the pandemic outbreak.

Future studies are necessary to test the long-term effects of COVID-19 on perceived efficacy in the face of adversity, test the useful-
ness of the measure for emergency reaction training needs and effectiveness, and, more importantly, to adapt the instrument to other
age groups such as children. In fact, a recent study [47] investigated how personality traits and emotion regulation strategies play an
important role in coping with COVID-19 in a sample of Portuguese adults. They argue that people with difficulties in emotional regu-
lation and high levels of neuroticism traits could be at risk for developing severe psychiatric symptomatology during stressful events.
Such was the COVID-19 pandemic. Nonetheless, they did not measure individual differences regarding the effectiveness of reactions
and behavior during the emergency.

4.2. Conclusions

In conclusion, our study has shown promising results regarding the psychometrical properties of the Portuguese version of the
ERQ as a potentially sound measurement of emergency behavior. The ERQ may be used in future research and in practice for screen-
ing or measuring training efficiency (e.g., assessing participants’ self-evaluation about their reactions and behavior in highly danger-
ous situations before and after the training). The strengths of our study include a wide age range, and groups of people with risky jobs
or practicing extreme sports. Further, to our knowledge, to date, this is the first instrument measuring emergency reactions in Portu-
gal. In sum, these results have implications for professionals working with and helping (e.g., as counselors) individuals during the
challenges of various stressful events, emergencies, and natural catastrophes. Preventive steps could be taken to teach people self-
monitoring to recognize maladaptive patterns in their behaviors, facilitate open and frequent communication by experts, and raise
awareness of the importance of training and previous knowledge. This is particularly relevant in a country such as Portugal, with a
significant vulnerability to natural hazards (ESPON, 2020).



P. Dias et al. International Journal of Disaster Risk Reduction 97 (2023) 104042

Credit author statement

Conceptualization: PD, CMC; Methodology: ANZS, PD; Formal analysis: ANZS, PD; Data preparation: PD, ANZS; Writing — original
draft: CMC, PD, ANZS; Supervision: ANZS, PD, CMC; Project administration: ANZS, PD, CMC; Funding acquisition: ANZS, CMC; Writ-
ing — review & editing: ANZS, PD, CMC.

Funding

CMC's research is supported by the Center for Psychology at the University of Porto, Foundation for Science and Technology Por-
tugal (FCT UIDB/00050,/2020). ANZS was supported by the UNKP-23-5 New National Excellence Program of the Ministry for Innova-
tion and Technology from the source of the National Research, Development and Innovation Fund, the OTKA PD 137588 and OTKA K
143254 research grants, and also by the Janos Bolyai Research Scholarship provided by the Hungarian Academy of Sciences.

Ethical approval

Ethics approval was obtained from the Local Ethical Review Committee of the university of the first author. Data collection was
carried out following the Code of Ethics of the World Medical Association (Declaration of Helsinki).

Informed consent

Informed consent was obtained from all individual participants included in the study.

Declaration of competing interest

The authors declare that they have no known competing financial interests or personal relationships that could have appeared to
influence the work reported in this paper.

Data availability

Data will be made available on request.

References

[1] J. Lopez-Ibor, What is a Disaster? in: J. Lopez-Ibor, G. Christodoulou, M. Maj, N. Sartorius, A. Okasha (Eds.), Disasters and Mental Health, Wiley Blackwell,
2005, pp. 1-11.
[2] J.E. LeDoux, Coming to terms with fear, Proc. Natl. Acad. Sci. U. S. A 111 (8) (2014) 2871-2878.
[3] J.M. Furr, J.S. Comer, J.M. Edmunds, P.C. Kendall, Disasters and youth: a meta-analytic examination of posttraumatic stress, J. Consult. Clin. Psychol. 78 (6)
(2010) 765.
[4] N. Kar, B.K. Bastia, Post-traumatic stress disorder, depression and generalised anxiety disorder in adolescents after a natural disaster: a study of comorbidity,
Clin. Pract. Epidemiol. Ment. Health 2 (1) (2006) 1-7.
[5] F.H. Norris, M.J. Friedman, P.J. Watson, C.M. Byrne, E. Diaz, K. Kaniasty, 60,000 disaster victims speak: Part I. An empirical review of the empirical literature,
1981—2001, Psychiatry 65 (3) (2002) 207-239.
[6] W. Berger, E.S.F. Coutinho, I. Figueira, C. Marques-Portella, M.P. Luz, T.C. Neylan, M.V. Mendlowicz, Rescuers at risk: a systematic review and meta-regression
analysis of the worldwide current prevalence and correlates of PTSD in rescue workers, Soc. Psychiatr. Psychiatr. Epidemiol. 47 (2012) 1001-1011.
[7]1 J. Leach, Survival Psychology, Springer, 1994.
[8] R.Pruchno, M. Wilson-Genderson, A.R. Heid, F.P. Cartwright, Type of disaster exposure affects functional limitations of older people 6 years later, J. Gerontol.:
Series A 75 (11) (2020) 2139-2146.
[9] B. Tang, X. Liu, Y. Liu, C. Xue, L. Zhang, A meta-analysis of risk factors for depression in adults and children after natural disasters, BMIC Publ. Health 14 (2014)
1-12.
[10] A.S. Masten, J. Obradovic, Disaster preparation and recovery: lessons from research on resilience in human development, Ecol. Soc. 13 (1) (2008).
[11] A.N. Zsido, K. Csokasi, O. Vincze, C.M. Coelho, The emergency reaction questionnaire-First steps towards a new method, Int. J. Disaster Risk Reduc. 49 (2020)
101684.
[12] D.M. Abramson, L.M. Grattan, B. Mayer, C.E. Colten, F.A. Arosemena, A. Bedimo-Rung, M. Lichtveld, The resilience activation framework: a conceptual model
of how access to social resources promotes adaptation and rapid recovery in post-disaster settings, J. Behav. Health Serv. Res. 42 (2015) 42-57.
[13] G.A. Bonanno, S. Galea, A. Bucciarelli, D. Vlahov, What predicts psychological resilience after disaster? The role of demographics, resources, and life stress, J.
Consult. Clin. Psychol. 75 (5) (2007) 671.
[14] A. Couyoumdjian, C. Ottaviani, N. Petrocchi, R. Trincas, K. Tenore, C. Buonanno, F. Mancini, Reducing the meta-emotional problem decreases physiological
fear response during exposure in phobics, Front. Psychol. 7 (2016) 1105.
[15] A. Gheytanchi, L. Joseph, E. Gierlach, S. Kimpara, J. Housley, Z.E. Franco, L. Beutler E, The dirty dozen: twelve failures of the Hurricane Katrina response and
how psychology can help, Am. Psychol. 62 (2) (2007) 118-130.
[16] H. Kukihara, N. Yamawaki, K. Uchiyama, S. Arai, E. Horikawa, Trauma, depression, and resilience of earthquake/tsunami/nuclear disaster survivors of Hirono,
Fukushima, Japan. Psychiatry and clinical neurosciences 68 (7) (2014) 524-533.
[17] J.M. Gorman, J.M. Kent, G.M. Sullivan, J.D. Coplan, Neuroanatomical hypothesis of panic disorder, revised, Am. J. Psychiatr. 157 (4) (2000) 493-505.
[18] C.H. Lai, Fear network model in panic disorder: the past and the future, Psychiatry Investigation 16 (1) (2019) 16.
[19] W.D. Fenz, S. Epstein, Gradients of physiological arousal in parachutists as a function of an approaching jump, Psychosom. Med. 29 (1) (1967) 33-51.
[20] J.E. LeDoux, R. Brown, A higher-order theory of emotional consciousness, Proc. Natl. Acad. Sci. USA 114 (10) (2017) E2016-E2025.
[21] E. Bonetto, J.B. Pavani, G. Dezecache, N. Pichot, T. Guiller, M. Simoni, V. Fointiat, T. Arciszewski, Creativity in emergency settings, Creativ. Res. J. (2022),
https://doi.org/10.1080/10400419.2022.2133865.
[22] S.H. Hafida, N.K.M. Isa, M.H. Ibrahim, M. Toyib, M. Musiyam, Data survey of students behavioral and psychological adaptations in disaster-prone areas of
Mount Merapi in Indonesia, Data Brief 42 (2022), https://doi.org/10.1016/j.dib.2022.108229.
[23] V.N. Martins, D.S. e Silva, P. Cabral, Social vulnerability assessment to seismic risk using multicriteria analysis: the case study of Vila Franca do Campo (Sao
Miguel Island, Azores, Portugal), Nat. Hazards 62 (2012) 385-404.
[24] J. Fontiela, P. Rosset, M. Wyss, M. Bezzeghoud, J. Borges, F. Cota Rodrigues, Human losses and damage expected in future earthquakes on faial island-azores,
Pure Appl. Geophys. 177 (4) (2020) 1831-1844.


http://refhub.elsevier.com/S2212-4209(23)00522-8/sref1
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref1
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref2
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref3
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref3
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref4
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref4
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref5
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref5
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref6
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref6
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref7
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref8
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref8
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref9
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref9
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref10
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref11
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref11
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref12
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref12
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref13
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref13
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref14
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref14
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref15
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref15
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref16
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref16
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref17
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref18
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref19
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref20
https://doi.org/10.1080/10400419.2022.2133865
https://doi.org/10.1016/j.dib.2022.108229
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref23
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref23
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref24
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref24

P. Dias et al. International Journal of Disaster Risk Reduction 97 (2023) 104042

[25]
[26]
[27]
[28]
[29]

[30]
[31]

[32]
[33]

[34]
[35]

[36]
[37]

[38]
[39]

[40]
[41]
[42]

[43]
[44]
[45]
[46]
[47]

L.E. Rego, S.M. Pereira, J. Morro, M.P. Pacheco, Perceptions of seismic and volcanic risk and preparedness at Sdo Miguel Island (Azores, Portugal), Int. J.
Disaster Risk Reduc. 31 (2018) 498-503.

C. Ramos, E. Reis, Floods in southern Portugal: their physical and human causes, impacts and human response, Mitig. Adapt. Strategies Glob. Change 7 (3)
(2002) 267-284.

J.L. Zézere, S. Pereira, A.O. Tavares, C. Bateira, R.M. Trigo, I. Quaresma, J. Verde, DISASTER: a GIS database on hydro-geomorphologic disasters in Portugal,
Nat. Hazards 72 (2014) 503-532.

A.N. Nunes, Regional variability and driving forces behind forest fires in Portugal an overview of the last three decades (1980-2009), Appl. Geogr. 34 (2012)
576-586.

A. Delicado, J. Rowland, S. Fonseca, A.N. de Almeida, L. Schmidt, A.S. Ribeiro, Children in disaster risk reduction in Portugal: policies, education, and (non)
participation, International Journal of Disaster Risk Science 8 (2017) 246-257.

C.D. Spielberger, State-Trait Anxiety Inventory for Adults (STAI-AD) [Database Record], APA PsycTests, 1983, https://doi.org/10.1037/t06496-000.

M.T. Stephenson, L.F. Velez, P. Chalela, A. Ramirez, R.H. Hoyle, The reliability and validity of the Brief Sensation Seeking Scale (BSSS-8) with young adult
Latino workers: implications for tobacco and alcohol disparity research, Addiction 102 (2007) 79-91.

JASP Team, JASP, 2023 [Computer software], Version 0.17.1.

J. LeDoux, N.D. Daw, Surviving threats: neural circuit and computational implications of a new taxonomy of defensive behaviour, Nat. Rev. Neurosci. 19 (5)
(2018) 269-282.

B.L. Kiss, B. Birkas, L. Zilahi, A.N. Zsido, The role of fear, disgust, and relevant experience in the assessment of stimuli associated with blood-injury-injection
phobia, Heliyon 8 (12) (2022).

A.N. Zsido, N. Arato, O. Inhof, T. Matuz-Budai, D.T. Stecina, B. Labadi, Psychological well-being, risk factors, and coping strategies with social isolation and
new challenges in times of adversity caused by the COVID-19 pandemic, Acta Psychol. 225 (2022) 103538.

C. Krasucki, R. Howard, A. Mann, The relationship between anxiety disorders and age, Int. J. Geriatr. Psychiatr. 13 (2) (1998) 79-99.

T.A. Piggott, A.N. Duran, I. Jalnapurkar, T. Kimm, S. Linscheid, M.K. Allen, Sex differences in anxiety disorders, in: The Oxford Handbook Of Evolutionary
Psychology And Behavioral Endocrinology, Oxford University Press, New York, NY, 2019, p. 405.

L. Steinberg, D. Albert, E. Cauffman, M. Banich, S. Graham, J. Woolard, Age differences in sensation seeking and impulsivity as indexed by behavior and self-
report: evidence for a dual systems model, Dev. Psychol. 44 (6) (2008) 1764.

J. Nilsson, R. Sigstrom, S. Ostling, M. Waern, 1. Skoog, Changes in the expression of worries, anxiety, and generalized anxiety disorder with increasing age: a
population study of 70 to 85-year-olds, Int. J. Geriatr. Psychiatr. 34 (2) (2019) 249-257.

M. Galizzi, T. Tempesti, Workers’ risk tolerance and occupational injuries, Risk Anal. 35 (10) (2015) 1858-1875.

J.P. Leigh, Who chooses risky jobs? Soc. Sci. Med. 23 (1) (1986) 57-64.

P.M. Orrenius, M. Zavodny, Immigrants in risky occupations, in: Amelie F. Constant, Klaus F. Zimmermann (Eds.), International Handbook on the Economics
of Migration, 2013, pp. 214-226.

N.S. Endler, J.D. Parker, Assessment of multidimensional coping: task, emotion, and avoidance strategies, Psychol. Assess. 6 (1) (1994) 50.

M.K. Kim, B. Kim, T.K. Choi, S.H. Lee, White matter correlates of anxiety sensitivity in panic disorder, J. Affect. Disord. 207 (2017) 148-156.

R.J. McNally, Anxiety sensitivity and panic disorder, Biol. Psychiatr. 52 (10) (2002) 938-946.

A. Norbury, M. Husain, Sensation-seeking: dopaminergic modulation and risk for psychopathology, Behav. Brain Res. 288 (2015) 79-93.

B. Kluwe-Schiavon, L. De Zorzi, J. Meireles, J. Leite, H. Sequeira, S. Carvalho, The psychological impact of the COVID-19 pandemic in Portugal: the role of
personality traits and emotion regulation strategies, PLoS One 17 (6) (2022) e0269496.


http://refhub.elsevier.com/S2212-4209(23)00522-8/sref25
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref25
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref26
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref26
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref27
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref27
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref28
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref28
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref29
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref29
https://doi.org/10.1037/t06496-000
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref31
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref31
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref32
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref33
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref33
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref34
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref34
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref35
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref35
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref36
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref37
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref37
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref38
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref38
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref39
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref39
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref40
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref41
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref42
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref42
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref43
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref44
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref45
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref46
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref47
http://refhub.elsevier.com/S2212-4209(23)00522-8/sref47

	Psychometric properties and further validation of the emergency reaction questionnaire in a sample of Portuguese adults
	1. Introduction
	2. Method
	2.1. Participants
	2.2. Measures
	2.2.1. Sociodemographic questions
	2.2.2. Emergency reaction questionnaire
	2.2.3. State-trait anxiety inventory – trait short version
	2.2.4. Brief sensation seeking scale

	2.3. Data analysis

	3. Results
	3.1. Confirmatory factor analysis
	3.2. Internal consistency
	3.3. Convergent and discriminant validity
	3.4. Group differences

	4. Discussion
	4.1. Limitations
	4.2. Conclusions

	Credit author statement
	Funding
	Ethical approval
	Informed consent
	References


	fld61: 
	fld62: 


