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Abstract

Worldwide studies show that gender is an important variable affecting disaster risk per-
ception and that women have high levels of disaster risk perception. The objective of this
study is to investigate women’s earthquake risk perception as well as the factors that may
help predict it. The data of the study were collected from 463 women living in Kocaeli
(Turkey) by survey method. The study, which employed ordinary logistic regression analy-
sis, analysed whether the same dependent variable was predicted by different independent
variables in five models. Many of the women who participated in the research reported that
they were more sensitive to earthquakes. The items with the highest mean among women’s
affective and cognitive risk perception factors are the items that measure fear and financial
perception, respectively. Education and age significantly help predict women’s earthquake
risk perception. Living in dread of earthquakes and being depressed and worried for future
generations make women feel more sensitive. This study has showed that all the underlying
factors affecting women’s disaster risk perception should be understood more deeply. It is
thought that the results of the study will contribute to studies related to disaster manage-
ment, risk perception, and women.
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1 Introduction

Gender is one of the significant factors that should be considered while developing disaster
management policies because women suffer from disasters more than men (Isik et al. 2015;
Drolet et al. 2015; Gaillard et al. 2017). Social factors, such as income inequality, sexual
violence, and migration, make women more vulnerable to disasters (Cutter 2017). Even if
women survive from disasters, they are exposed to sexual violence during recovery (True
2013). Furthermore, in forced migration situations, the risk of post-traumatic stress disor-
der is higher among women refugees (Alpak et al. 2015). Unfortunately, due to cultural and
religious obstacles, the flood risk perception study in Pakistan was conducted only with
male participants (Qasim et al. 2015). Women do not have sufficient means to access infor-
mation on disaster preparedness and disaster risk (Juran and Trivedi 2015). After the earth-
quake that occurred in 2011 in Turkey’s Van province, it was impossible to provide social
services to earthquake victims since women were not supposed to speak with foreign men
(Yaman and Akyurt 2013).

Women, like every individual, have responsibilities towards their communities and fam-
ilies related to disaster management. Clissold et al (2020) indicated that women had four
critical strategies and roles, such as social mobilisers, collectivizing and leading forces,
innovators, and entrepreneurs, in the recovery phase after disasters. Disaster-affected
women ignore their own problems as they are concerned about their families and material
losses (Sohrabizadeh et al. 2016). Similarly, Alam and Rahman (2014) stated that women
took better care of the elderly, the sick, and children in the family than men in case of a dis-
aster and facilitated rehabilitation in the family after a disaster. In disaster situations, while
women’s responsibilities towards their families increase, it also becomes more difficult for
women to meet their own needs (Drolet et al. 2015). In particular, the responsibilities of
pregnant women and women with babies increase considerably in the event of disasters,
and these women need to prepare their babies for a potential disaster. Policy makers and
scientists have endeavoured to help women take a more active role in disaster management
and to solve women’s problems related to disasters.

Efforts are underway to improve women’s physical, psychological, social and economic
well-being against difficult situations around the world. The United Nations’ sustainable
development goals include empowering women and girls (United Nations 2015). Global
goals, strategies and policies are planned to be implemented between 2015 and 2030 in
order to reduce the vulnerability of women to disasters and to enable them to play a greater
role in disaster management (United Nations Office for Disaster Risk Reduction 2015).
However, unless gender inequalities are eliminated in disaster management studies, the role
of women who may actively contribute to disaster response will not change (Bradshaw
2015). “Women’s knowledge, agency, and collective action must be fully recognised and
supported to build resilience, reduce disaster risks, and contribute to sustainable devel-
opment” (Drolet et al. 2015, p. 446). Therefore, when it comes to disasters, in order to
understand the vulnerability of women, scientific studies that reveal how women feel about
disasters are necessary. Investigating which factors affect women’s perceptions about disas-
ters, how and to what extent, may make women more resilient to disasters.

The situation of women in various issues related to disasters has been investigated
through different scientific research methods. For example, Kwan (2020) explored the fac-
tors affecting the pre-disaster resilience of women who were poor, elderly, and widowed by
means of qualitative research. Mamun et al (2019) investigated the presence of depression
in women, who survived cyclone, and explored the predictors of depression. In a literature
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survey, the needs and poor living conditions of women, who were considered as a risk
group and seen as an important resource in disaster management, were analysed in the
example of Turkey (Isik et al. 2015). In a study conducted on women after a devastat-
ing earthquake, the relationship among sexual assault, earthquake exposure, psychological
symptoms, and social support was examined (Cénat et al. 2019). In addition to these stud-
ies, there is a need to understand women’s disaster risk perception.

Conducting risk perception studies, which are of great importance in terms of deter-
mining disaster management policies, on the female population will be of great benefit for
women and management because many studies conducted on different types of disasters
around the world have shown that women’s risk perception is higher than men (Armas
2006; Lovekamp and Mcmahon 2011; Soffer et al. 2011; Kellens et al. 2011; Tekeli-Yesil
et al. 2011; Kung and Chen 2012; Tian et al. 2014; Bronfman et al. 2016; Shrestha et al.
2018; Uhm and Oh 2018). For example, compared to men, women have a higher percep-
tion of exposure to disasters (Bronfman et al. 2016), a higher perceived worry, concern and
fatal consequences against a storm (Kellens et al. 2011), and a higher perceived fearful-
ness against earthquakes (Kung and Chen 2012). These results show that, in order to make
women more resilient, the risk perception should be better understood and risk perception
studies should be conducted in detail. Because, on the one hand, women are a sensitive
group that is more affected by disasters; on the other hand, they are a critical actor with
an important role in disaster management. In particular, it is important to investigate the
disaster risk perception of women against earthquake, which is the deadliest type of natural
disaster that occurred between 2000 and 2019 (United Nations Office for Disaster Risk
Reduction 2020). In this way, the community will be more resilient against disasters at
local and national level, as women who are highly vulnerable to the most serious natu-
ral disasters are empowered. The studies investigating the thoughts, attitudes, perceptions
and experiences of women, who live in an area with high earthquake risk and have an
earthquake experience, provide information for the development of more effective disas-
ter management strategies for women (Cénat et al. 2019; Hou and Wu 2020; Zhou et al.
2020; Yoosefi Lebni et al. 2020; Samouei et al. 2021). For instance, Cao and Kamel (2011)
found that more women than men were hospitalized as victims after the 2008 Wenchuan
earthquake. Zhou et al. (2020) stated that older women, injured women and women whose
houses were damaged had higher psychological problems after the earthquake. After the
earthquake in Iran, women faced many problems in terms of health needs, family relations,
gender equality, security, cultural and social issues (Yoosefi Lebni et al. 2020). More sci-
entific studies should be conducted on women in order to understand the risk perception
of women so that women can be more prepared for disasters, respond more effectively and
recover from the effects of potential disasters.

The objective of this study is to investigate the earthquake risk perception of the women
living in Kocaeli (Turkey). The earthquake risk perception of the women will be deter-
mined by a question indicating the perceived sensitivity and by an eight-dimensional scale.
Then, the factors that are thought to affect earthquake risk perception of women will be
estimated by ordinal logistic regression analysis. It is hoped that this study will contrib-
ute to earthquake risk perception studies and women studies conducted worldwide. The
results will also provide important ideas to managers and decision-makers for disaster risk
reduction and disaster education. Furthermore, this study intends to answer the following
questions:

Are women more sensitive to earthquakes because they are women?

What are the characteristics of women’s affective risk perception and cognitive risk per-
ception of earthquake?
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What are the factors that predict women’s earthquake risk perception?

2 Earthquake and risk perception

Earthquakes, which devastate people, the environment, economy and social life,
affected 1.4 million people and caused a huge economic damage (7.1 billion US$) and
5264 deaths worldwide in 2018 (Centre for Research on the Epidemiology of Disasters
2019). In addition, earthquakes trigger other disasters and, therefore, create greater
losses and crises. For example, the earthquake that happened on the Indonesian island
of Sumatra in 2004 generated a tsunami, causing more than 300 000 deaths and leav-
ing 1.5 million people homeless in 12 countries (Ghobarah et al. 2006). Likewise, the
earthquake that occurred in Japan on 11 March 2011 and a huge tsunami triggered by
this earthquake damaged the Fukushima Daiichi Nuclear Power Plant and caused a
serious nuclear crisis on a national and international level. This situation affected many
people in Japan and caused a great damage to the country’s economy and environment
(Norio et al. 2011). Moreover, as earthquakes damage school buildings, students’ edu-
cation is interrupted or they are forced to continue education in unsafe schools (Ersoy
and Kocgak 2016).

Earthquakes negatively affect people’s feelings, thoughts, behaviours and attitudes,
as earthquakes cause a great physical and material damage to people. For example,
Cui and Han (2019) found that earthquake experience had a negative effect on happi-
ness, general health status and life satisfaction. Most of the respondents (%72.19) in
the study conducted in the region with high earthquake risk wanted to settle elsewhere
to avoid disasters (Xu et al. 2019). In a study conducted among the survivors of the
1999 Marmara earthquake in Turkey, 76% of the participants stated that they thought
that their relatives and loved ones might die during the earthquake (Sumer et al. 2005).
Scientific studies showed that post-traumatic stress disorder and depression appeared
among survivors after earthquakes (Basoglu et al. 2004; Kun et al. 2009; Adhikari
Baral and Bhagawati 2019; Inoue et al. 2019; Qi et al. 2020). Considering the negative
effects of earthquakes, it is understood that earthquakes pose a great risk for people.
Therefore, how people interpret and perceive earthquake risk is important in order to
reduce the effects of an earthquake.

As a result of extensive studies to determine the earthquake risk perception, impor-
tant information was found that could be used by managers and decision-makers in dis-
aster management. For example, it was found that information reliability had a significant
effect on earthquake risk perception (Zhu et al. 2011). A negative significant correlation
was found between earthquake risk perception and earthquake preparedness (Shapira et al.
2018). The results of the study conducted on earthquake in Myanmar, fire and cyclone risk
perception revealed that training arrangements should be made to increase disaster prepar-
edness (Fernandez et al. 2018). The study conducted in Baluchistan, a province vulner-
able to earthquakes, showed that awareness, resilience, coping and prevention mechanism
affected risk perception (Ainuddin and Routray 2012). After the earthquake and the sub-
sequent nuclear power plant accident in Japan, the level of public concern about the earth-
quake and the nuclear power plant accident increased (Nakayachi et al. 2015). Perceived
outcome and perceived probability of earthquake are the positive significant predictors of
earthquake preparedness (Baytiyeh and Naja 2015).
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3 Rationale for research

Disaster and Emergency Management Authority (DEMA) reported that 92% of the total
land area of Turkey is located in the earthquake region and that 95% of the popula-
tion lived in areas with high earthquake risk (DEMA 2014). Besides, the earthquakes
between 1923 and 2016 constitute 47.5% of the natural disasters which occurred in
Turkey (Bahadir and Ugku 2018). Two earthquakes with epicentre in Kocaeli occurred
on 17 August 1999 and 12 November 1999, causing enormous damage and economic
destruction. Detection of the dead, injured and material damage caused by these earth-
quakes has not been fully realized. However, it is estimated that there is an economic
loss of US $16 billion, 18,373 dead, and 48,901 injured; and 40% of these injured people
were disabled due to the earthquake (Erdik 2001). After this earthquake, it was under-
stood that major changes must be made in disaster management in Turkey. Therefore,
changes and innovations were carried out in laws, practices and corporate governance.
The scope of studies on earthquakes is wider than other types of disasters because
earthquakes left a significant trace in Turkey’s history. For example, there is a special
unit called Presidential of Earthquake Department within the scope of the Turkey’s
national disaster management, specific to the earthquake. National Earthquake Strategy
and Action Plan (UDSEP-2023) covering several projects is in effect (DEMA 2013).
Many ministries, institutions and private sector are the partners of it, and it determines
the plan, programs and policies for earthquake disaster management at a national level
in Turkey. In addition, projects are being carried out within the scope of the National
Earthquake Research Program (UDAP), which has a duration of 12 years (2012-2023),
to produce scientific and technological resources related to earthquakes (DEMA 2019a).
Kocaeli Municipality organizes disaster education in different fields, especially in earth-
quake education. Kocaeli Municipality provided disaster education to 8,518 people in
2018 and distributed the educational game “Disaster Ready” to the students (Kocaeli
Metropolitan Municipality 2019). While mitigation and preparedness policies are devel-
oped against earthquakes, more resources should be allocated to women in terms of dis-
aster management in order to build a community disaster resilience. Furthermore, the
vision of disaster management in Turkey’s 2019-2023 strategic plan was expressed as
"to build a community disaster resilience.”" (DEMP 2019b). In order to reach this vision,
it is important to empower women to cope with disasters. Since it is planned to promote
women leadership to reduce disaster risks on a global and national scale (United Nations
Office for Disaster Risk Reduction 2015), understanding women’s disaster risk percep-
tion is important. Given the devastation caused by the earthquake and the high vulner-
ability of women, it is clear that scientific studies should be conducted to protect women
from damages caused by earthquakes. These scientific studies can show whether the
activities related to earthquakes are effective and efficient. Policy practices at the global
level have set goals and targets to save women from their disadvantages and empower
them in the face of adversity. Eliminating gender inequality and empowering women
and girls is one of the sustainable development goals of the United Nations (United
Nations 2015). Stronger and more effective participation of women in disaster manage-
ment efforts is emphasized in order to build better after disasters (United Nations Office
for Disaster Risk Reduction 2015). Under these circumstances, it is expected that the
results and methodological approach of this study will shed light on the work of scien-
tists and disaster managers examining about earthquake, women and risk perception.
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4 Method
4.1 Study area

The study was conducted in 12 central districts of Kocaeli (Fig. 1). The data were collected
between January 2019 and July 2019 from women aged 18 and over by survey method. A
total of 1,906,391 people (963,326 males and 943,065 females) live in the central districts
of Kocaeli (Turkish Statistical Institute 2019). In this study, a total of 518 questionnaires
were applied by means of the convenience sampling. The researchers collected the data
from women in the streets, cafes, workplaces and at home who voluntarily participated
after the purpose of the research was revealed. Since there were deficiencies in the demo-
graphic data, 55 questionnaires were not included. 55 questionnaires were 10.6 percent of
the total questionnaire and no change or transformation was made in this data to avoid any
manipulation in the results, and the study was conducted with the data collected from 463
women. When the universe and the sample size of the study are calculated, according to
the criteria of Krejcie and Morgan, the total sample of 463 women is sufficient for this
research (Krejcie and Morgan 1970).

4.2 Instrument

The questionnaire prepared to collect data consists of two parts. In the first part, informa-
tion about age (continuous variable), marital status (single/married), monthly income (low/
middle/high), educational level (literate/primary school/secondary school/high school/
associate degree/undergraduate degree or higher), number of children (no child/1/2/more
than 2), disaster experience (no/yes), and chronic disease (no/yes) were collected. Life
threat, health deterioration and material damage are among the factors used in order to
measure the risk perception of people with regard to future disasters (Tian et al. 2014; De
Dominicis et al. 2015; Baytiyeh and Ocal 2016; Zhang et al. 2017; Armas et al. 2017; Fer-
nandez et al. 2018; Sun and Xue 2020). In this section, based on these approaches, there
is also a question (Do you feel more sensitive to earthquake because you are a woman?) to
determine whether women feel more sensitive to earthquakes. Women answered this ques-
tion using one of the following options: no, sometimes and yes.

In the second part, in order to determine earthquake risk perception, the Turkish adapta-
tion of a scale, which is originally in English, was used. Trumbo et al. (2016) developed a
scale to determine hurricane risk perception from an affective and cognitive perspective.
Trumbo et al. (2016) stated that the scale they developed had a good promise about gener-
alization for other natural hazards and risk domains. When the scale is intended to be used

Fig.1 Turkey earthquake hazard
map (DEMA 2019c)

Kocaeli Province I
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in another type of disaster, only changing the name of the disaster increases the generaliz-
able power of the scale. In order to use it in this study, the scale was modified according
to earthquake disaster. For example, “Hurricane makes me feel worried” was changed to
“Earthquake makes me feel worried”. The scale consists of 8 items structured between 1
and 5 in a 5-point Likert scale. The researchers conducting this study translated the scale
into Turkish and three experts in the field of English checked the translation of the scale in
terms of language. Five experts in the field of disaster management checked the scale for
compliance with disaster management and language. The questionnaire was applied to 15
women for pilot testing. With the feedback received from these women, writing and form
changes were made in the scale, and the scale was, then, used.

4.3 The background of the models used in this study

Scientists have widely investigated socio-demographic characteristics among many factors
that affect individuals’ perception of earthquake risk. Age, marital status, income, presence
of children, chronic illness and education variables are frequently included as independent
variables in studies investigating the perception of earthquake risk (Table 1). In addition,
the disaster experience variable, which indicates whether people are affected by disasters
or how they are affected by disasters, is considered as an independent variable (Table 1).

The relationships between people’s cognitive and affective perceptions related to dis-
asters, such as anxiety, fear, depression, probability, consequences, awareness, exposure,
severity, controllability, and uncertainty, should be explored to explain risk perception
more comprehensively. For example, Zhu et al. (2011) investigated the relationship among
controllability, visibility, fearfulness, possibility, and severity as factors affecting earth-
quake risk perception. Another study examined whether there was a relationship among
the variables regarding earthquake risk perception including probability, severity, dread,
controllability, responsibility, and knowledge (Ozdemir and Yilmaz 2011). Similarly,
Tian et al. (2014) explored the relationship among the variables related to earthquake risk
perception.

Some scientists employed control variables to reveal changes in risk perception when
those variables were included in the model. For instance, Xu et al. (2019) applied the

Table 1 Factors affecting earthquake risk perception

Factors References

Age (Armag 2006; Soffer et al. 2011; Zhu et al. 2011; Tekeli-Yesil et al. 2011; Kung and
Cher}‘ 2012; Ainuddin et al. 2014; Tian et al. 2014; Bronfman et al. 2016; Baytiyeh
and Ocal 2016; Shapira et al. 2018; Fernandez et al. 2018)

Marital status (Soffer et al. 2011; Tekeli-Yesil et al. 2011; Kung and Chen 2012)

Income (Armas 2006; Tekeli-Yesil et al. 2011; Ainuddin et al. 2014; Tian et al. 2014; Bronf-
man et al. 2016; Shapira et al. 2018; Fernandez et al. 2018)

Presence of children  (Ozdemir and Yilmaz 2011; Tekeli-Yesil et al. 2011; Fernandez et al. 2018)

Disaster experience (Tekeli-Yesil et al. 2011; Tian et al. 2014; Xu et al. 2016, 2019; Castro et al. 2017;
Shapira et al. 2018; Fernandez et al. 2018; Sun and Xue 2020)

Chronic illness (Castro et al. 2017; Shapira et al. 2018)

Education (Armas 2006; Soffer et al. 2011; Zhu et al. 2011; Tekeli-Yesil et al. 2011; Kung and
Cher}' 2012; Ainuddin et al. 2014; Tian et al. 2014; Bronfman et al. 2016; Baytiyeh
and Ocal 2016; Shapira et al. 2018; Fernandez et al. 2018)
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control variable (age, education, residence time, etc.) to investigate factors predicting
severity and probability perceived against earthquake. In addition, while determining the
factors affecting perceived probability and consequences for earthquake; age, education,
and income were used as control variables (Sun and Xue 2020). In a study investigating the
predictors of flood risk perception, disaster experience was addressed as a control variable
(O’Neill et al. 2016). With reference to these studies, socio-demographic variables and dis-
aster experience were used as the control variable in this study. In the present study, five
different models were performed to better understand the effects of independent variables
on women’s earthquake risk perception. In order to comprehensively reveal the effects of
socio-demographic variables, disaster experience, affective and cognitive risk perception
items and factors, non-significant variables were not excluded in subsequent analyses.

4.4 Data analysis

The data analysis was performed using SPSS (Statistical Package for Social Sciences) and
AMOS (Statistical Package for Social Sciences). The data from the first part of the ques-
tionnaire were presented with frequency distribution and percentages. The status of women
feeling sensitive to earthquakes was presented with a bar of chart. The construct validity of
the scale was tested using exploratory factor analysis (EFA) with SPSS program, and con-
firmatory factor analysis (CFA) with AMOS program. In the presentation of the data, the
mean (M) and standard deviation (Sd) of the scale items, factor mean and standard devia-
tion, factor load, eigenvalue, explained variance, and explained total variance are given as
well as the values of Kaiser—-Meyer—Olkin Measure of Sampling Adequacy (KMO), Bart-
lett’s Test of Sphericity (Bartlett’s test) and Cronbach Alpha (CA).

The situation of women feeling sensitive to earthquake was used as the dependent vari-
able (no=0, sometimes=1, yes=2), and the independent variables predicting the depend-
ent variable were determined with the help of five ordinal logistic regression models.
Before the regression analysis, the existence of multicollinearity among the independent
variables was checked with variance inflation factors (VIF) and tolerance values. The edu-
cational variable was re-coded as low (literate / primary / secondary), middle (high school
/ associate degree) and high (undergraduate or higher). In the first model, the socio-demo-
graphic variables (age, marital status, monthly income, education level, number of chil-
dren, and chronic disease) and disaster experience were used as the independent variables.
In the second model, eight items of the scale, which are continuous variable, were used as
the independent variables. All the aforementioned independent variables were included in
the model with the same dependent variable in the third model. In the fourth model, the
affective and cognitive factors were used as the independent variables. The affective factor,
the cognitive factor, the socio-demographic variables and disaster experience were used as
the independent variables in the fifth model.

4.5 Ethical consideration

The women voluntarily participated in this research. The Scientific Research and Publica-
tion Ethics Committee of Giimiishane University approved this research in scientific and
ethical terms. The governorship of Kocaeli gave permission for the implementation of the
survey in the city.
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5 Results

Table 2 presents the characteristics of the sample. 352 (76%) of the women were mar-
ried, and 111 were single. According to the perceived monthly income, 49 (10.6%) of the
women were in the low-income group, 382 (82.5%) were in the middle-income group, and
32 (6.9%) were in the high-income group. There were 119 (25.7%) women without chil-
dren, 78 (16.8%) women with 1 child, 186 (40.2%) women with 2 children and 80 (17.3%)
women with more than 2 children. While 135 (29.2%) women did not experience any dis-
asters, 328 (70.8%) women experienced a disaster. The number of women without chronic
disease was 379 (81.9%), and the number of women with chronic disease was 84 (18.1%).
141 (30.5%) women had a low level of educational status, 210 (45.4%) women had a
medium level of education, and 112 (24.1%) women had a high level of education. In addi-
tion, the mean age of the women was 37.77 (SD=9.47, minimum = 18, maximum =72).
Figure 2 shows the status of the women feeling sensitive to earthquakes because they
are women. 171 (36.9%) of the women do not feel sensitive to earthquakes because they

Table 2 Characteristics of the

sample Variable Groups Frequency Percent (%)
Marital status Single 111 24
Married 352 76
Monthly income Low 49 10.6
Middle 382 82.5
High 32 6.9
Number of children No Child 119 25.7
1 78 16.8
2 186 40.2
More than 2 80 17.3
Disaster experience No 135 29.2
Yes 328 70.8
Chronic disease No 379 81.9
Yes 84 18.1
Education level Low 141 30.5
Middle 210 454
High 112 24.1
Fig.2 Perceived sensitivity of Perceived Sensitivity
women to earthquake
200 171 177
150 115
100
50
0 |
No Sometimes Yes

No ®=Sometimes ™Yes
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are women. While 115 (24.8%) women sometimes feel sensitive to earthquakes, 177
(38.3%) always think that they are sensitive to earthquakes. On the whole, more than
half of the women in the study consider themselves sensitive to earthquakes because
they are women.

Items, mean and standard deviation of items, factor loads, mean and standard deviation
of factors, eigenvalue, explained variance, CA, and explained total variance are presented
in Table 3. KMO (0.825) and Bartlett’s test (Chi-Square=1880.97, df=28, p=0.000)
show that the data are suitable for factor analysis (Field 2013). Women’s dread (M =3.598,
Sd=1.292) and depression (M =2.792, Sd=1.348) perception level is the lowest. Women’s
financial (M =4.188, Sd=0.825) and fear (M =4.175, Sd=0.856) perception level is the
highest. The first factor called affective risk perception had a factor load value between
0.650 and 0.836, and the second factor called cognitive risk perception had a factor load
value between 0.715 and 0.870. The average of the first factor (M =3.681, Sd=0.888) is
lower than the second factor (M =4.118, Sd=0.752). The eigenvalue of the first factor was
2,828, the variance explained was 35,349%, and the CA internal consistency coefficient
was 0.805. The eigenvalue of the second factor was 2,645, the variance explained was
33.067%, and the CA internal consistency coefficient was 0.859. These two factors explain
68.416% of the total variance, and the sum of eigenvalues is 5.473. The mean of the scale
was 3.9 (8d=0.717), and the CA internal consistency coefficient was 0.857. CFA con-
firmed the two-factor structure obtained by EFA with appropriate goodness-of-fit values
(Chi-square/Degree of Freedom=3.174, Root-Mean-Square Error Approximation=0.069,
Goodness-of-fit Index =0.973, Adjusted Goodness-of-fit Index=0.943 and Comparative
Fit Index =0.980) (Schermelleh-Engel et al. 2003; Hooper et al. 2008; Hair et al. 2010;
Schumacker and Lomax 2010). Both the EFA and CFA conducted to test the construct
validity of the scale indicate that the Turkish and earthquake versions of the scale are valid
and reliable.

Table 4 shows the ordinal logistic regression results of the five models. The VIF value
of all the models is below 4 (O’brien 2007) and the tolerance value is above 0.2 (Hosmer
et al. 2008), indicating that there is no multicollinearity problem for regression analysis.
In addition, according to the model fit information, all the models are statistically signifi-
cant (p=0.000). Among the socio-demographic variables, while age predicted positively
and significantly women’s earthquake risk perception, education predicted negatively and
significantly women’s earthquake risk perception (Model 1, Model 3, Model 5). Other
socio-demographic variables and disaster experiences did not have a significant effect on
women’s perception of earthquake risk (Model 1, Model 3, Model 5). As for the affec-
tive and cognitive risk perception variables; dread, depressed and generations positively
and significantly predicted the earthquake risk perception of women (Model 2, Model 3).
However, fear, worry, catastrophe, widespread and financial did not significantly predict
women’s perception of earthquake risk (Model 2, Model 3). When the affective and cogni-
tive variables were included in the analysis as a factor, the affective risk perception pre-
dicted women’s earthquake risk perception positively and significantly, while the cognitive
risk perception negatively and significantly predicted women’s earthquake risk perception
(Model 4, Model 5). According to the R* values, the best model explaining the variation
in the earthquake risk perception of the women was model 3, model 5, model 2, model
4 and model 1, respectively. Model 3, which included all independent variables, was the
strongest model, while model 1 with socio-demographic variables and disaster experi-
ence was the weakest. The strongest independent variables that positively and significantly
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Table 4 The ordinal logistic regression results for women’s earthquake risk perception

Independent Model 1 Model 2 Model 3 Model 4 Model 5
variable

Age 0.029 (0.012)* 0.036 (0.013)* 0.038 (0.012)*
Marital Status ~ —0.065 (0.292) —0.132 (0.316) —0.105 (0.306)
Income —0.037 (0.216) —0.136 (0.231) —0.144 (0.227)
Child 0.068 (0.121) 0.008 (0.130) —0.002 (0.128)

Chronic Illness

0.133 (0.242)

0.025 (0.257)

0.093 (0.253)

Education —0.441 —-0.311 —0.339 (0.138)*
(0.132)* (0.139)*

Disaster Experi- 0.020 (0.201) —0.258 (0.218) —-0.229 (0.213)
ence

Fear 0.171 (0.165)  0.165 (0.168)

Worry 0.010 (0.164)  0.124 (0.169)

Dread 0.318 (0.111)*  0.296 (0.114)*

Depressed 0.447 (0.091)** 0.402 (0.093)**

Catastrophe —0.116 (0.179) —0.155 (0.182)

Widespread —0.352 (0.184) —0.366 (0.188)

Financial —0.189 (0.156) —0.137 (0.158)

Generations 0.299 (0.124)*  0.273 (0.125)*

Affective risk 1.081 (0.133)** 1.078 (0.138)**
perception

Cognitive risk —0.346 —0.375 (0.148)*
perception (0.144)*

Pseudo-R-
Square

Cox and Snell ~ 0.073 0.204 0.239 0.165 0.213

Nagelkerke 0.083 0.231 0.270 0.187 0.240

McFadden 0.035 0.105 0.126 0.083 0.111

Model fitting
information

-2 Log Likeli-  862.637 690.182 873.480 454.772 889.220
hood

Chi-Square 35.203%* 105.638%* 126.529%* 83.575%* 110.789%*

Robust standard errors in parentheses; **p <0.001; *p <0.05

predicted the earthquake risk perception of women were depressed, dread, generations and
age, respectively.

6 Discussion

In this study, in order to determine the earthquake risk perception of the women living
in Kocaeli, the scale, which was developed by Trumbo et al. (2016) for the determina-
tion of hurricane risk perception and proposed to be adapted to other disaster types, was
used after having been adapted to earthquake. The results showed that the scale adapted
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to earthquake and to Turkish was valid and reliable. In addition, a question regarding
whether women feel themselves more sensitive to earthquakes due to their gender was
included. Five ordinal logistic regression analyses were conducted to determine the fac-
tors affecting women’s risk perception.

The results of this study consisted of only women participants showed that some of the
women who participated in the study always felt sensitive to earthquakes, while others felt
sensitive occasionally. The reason why women think so is related to the fact that they are
women. There are also other reasons of why women feel more sensitive to disasters. Liu
et al (2018) reported that women being physically, mentally and economically more sen-
sitive caused a high risk perception. Isik et al. (2015) stated that women in Turkey were
more disadvantaged than men in terms of genetic, psychological, physiological, legal, soci-
ological and educational conditions against disasters. This situation shows that studies are
needed in Turkey in order to make women more resilient to disasters and to strengthen the
existing socio-economic situation. It shows that more time, money and energy should be
spent on women in disaster education activities conducted for the society and the individ-
ual because women who are vulnerable to dangers in normal life become more vulnerable
in disaster situations and their exposure to disasters increases tremendously. In particular,
qualitative studies on women who feel more sensitive to earthquake can provide a more
comprehensive and profound understanding of factors affecting women’s risk perception.
Moreover, these studies may precisely reveal in which disaster management phase women
feel more sensitive.

The ordinal logistic regression analysis showed that the age and education variable had
an effect on women’s earthquake risk perception and revealed that higher age and lower
education level were associated with high earthquake risk perception. Some studies found
that age positively affected earthquake risk perception (Tian et al. 2014; Armas et al. 2017)
and some studies did not (Shapira et al. 2018; Xu et al. 2019). Increasing age may cause
physical weakness in women, which may increase women’s risk perception. This situation
shows that further studies are necessary to understand women’s earthquake risk perception
by age groups. Studies examining the effect of education level on risk perception have pro-
duced different results. Ainuddin et al. (2014) found that education significantly affected
earthquake risk perception. Tian et al. (2014) found a negative correlation between educa-
tion level and risk perception. In the seismically active zone, while people with higher edu-
cation levels think that the earthquake will happen very soon, people with lesser education
levels tend to deny scientific approaches (Paradise 2006). In this study, it can be said that
the educated women have a lower risk perception because they may have more knowledge
and skills to deal with disasters. In the studies which attempted to determine the risk per-
ception of different disasters, it was investigated whether marital status, income, number of
children, disaster experience and chronic disease variables had an effect on risk perception.
In this study, the results showed that these variables did not significantly predict earth-
quake risk perception.

The ordinal logistic regression analysis showed that the variables dread, depressed and
generations significantly predicted the earthquake risk perception of the women, but the vari-
ables fear, worry, catastrophe, widespread and financial did not significantly predict the earth-
quake risk perception of the women. Increasing perception of dread, depressed and genera-
tions increases women’s earthquake risk perception. The dread used by researchers in different
meanings and dimensions affects people’s thoughts about disasters. For example, perceived
dread significantly predicts disaster preparedness behaviour (Terpstra 2011). In the study
where the risk perception was determined with seven items for fire, earthquake, and cyclone,
the participants determined dread as the highest risk rate among the seven items (Fernandez
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et al. 2018). Disasters cause permanent and temporary negative emotions in humans. In the
study conducted after the disaster, individuals were found to be more pessimistic about the
future when they thought of the disaster that they experienced (Véstfjill et al. 2008). Since the
risk of earthquake increases women’s level of depression, women may see themselves more
sensitive to earthquakes. Women may be worried about themselves, their families and other
people they love, since they know that the next earthquake can cause environmental damage,
death and injury. In a study conducted on students in Turkey, students stated that in a potential
earthquake, most of the damage would be on people (Gerdan 2014).

When the socio-demographic variables, disaster experience and the affective and cognitive
risk perception items were all included in the analysis, the best model that explained women’s
earthquake risk perception was obtained. Therefore, in order to understand the earthquake risk
perception of women, both the socio-economic characteristics and the affective and cogni-
tive thoughts of women should be considered together. The strongest predictors that positively
and significantly affected women’s earthquake risk perception were depressed, dread, genera-
tion and age, respectively. Destructive earthquakes have occurred in Turkey from the past to
the present, and scientists state that there is a high probability of major earthquakes in the
country in the future (Stein et al. 1997; Parsons et al. 2000; Nalbant et al. 2002; Kiircer et al.
2008; Emre et al. 2018). The high probability of earthquakes and the uncertainty of the conse-
quences of earthquake may cause depression, which increases women’s earthquake risk per-
ception. The number of earthquakes of four or more magnitude which occurred in 2017, 2018
and 2019 in Turkey are 92, 32 and 68, respectively (Bogazici University 2020). Moreover,
because of the frequent occurrence of earthquakes, women may feel high depression related
to earthquake. As past earthquakes have damaged people, the environment and the economy,
women may think that earthquakes can cause damage.

In this study, when the affective and cognitive scale items are analysed by factor analysis,
the former increases the earthquake risk perception, while the latter decreases the earthquake
risk perception. For this reason, there seems to be a need for a deeper investigation of affective
and cognitive factors related to gendered risk perception. This study revealed that when the
socio-demographic variables and the affective and cognitive risk perceptions were included in
the model along with disaster experience, disaster experience did not predict women’s earth-
quake risk perception. A number of studies have shown that earthquake experience is a sig-
nificant variable that significantly affects risk perception (Tian et al. 2014; Xu et al. 2019;
Sun and Xue 2020). Collecting limited information regarding women’s disaster experience in
this study may affect the results. Determining how and when women are affected by what
kind of disasters may provide a better understanding of the impact of disaster experience on
risk perception. However, it should be stated that in this study the earthquake risk perception
utilized the dependent variable was measured with a holistic approach and one question. In
other words, the risk perception of the women against earthquakes was not determined sepa-
rately socially, economically, physically, environmentally, culturally and psychologically. At
the same time, the earthquake risk perception was not determined separately according to pre-
earthquake, during earthquake and post-earthquake. For this reason, in order to better under-
stand women’s risk perception, further research is required that takes into account the time of
earthquake and women’s individual and environmental characteristics.
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7 Conclusion and recommendations

Many scientific studies have shown that women have a higher perception of disaster risk than
men. For this reason, this study was carried out to reveal the risk perception of women liv-
ing in the region with high earthquake risk and the factors affecting it. In particular, it should
be noted that most of the women participating in the research have earthquake experiences.
In order to better understand the risk perception of women, the effect of their cognitive and
affective perceptions of earthquake risk was investigated by multiple analysis method, by both
items and factors. Consequently, the vast majority of the women participating in this study
feel more sensitive to earthquake and their cognitive risk perception level is higher than their
affective risk perception. The education level of women decreases the earthquake risk per-
ception; however, the age of women increases the earthquake risk perception. The possibility
of an earthquake makes women feel dread and makes them feel depressed. Women, who are
attached to the society and their family, naturally think that next generations will suffer from
the negative effects of earthquakes.

It is understood that, in order to make women feel more powerful, knowledgeable and
resourceful against earthquakes and to reduce their concerns, women need primarily more
resources in social and economic terms. Stakeholders in disaster management should support
more women with low education levels and older women to better cope with disasters. Solu-
tion suggestions to women’s problems should be developed with different methods and scien-
tific studies. Whether the risk perceptions of men and women differ against all types of disas-
ters should be revealed through comparative studies by gender. Scientists should investigate
the thoughts and experiences of men, women and also those involved in disaster management
in order to uncover the problems and obstacles women face in a disaster situation. For a safer
life and future, disaster education and risk reduction studies should be women-centred and
conducted through the support of women.

8 Limitations

This study has some limitations. First, because only women participated in this study, the
results could not be compared between men and women. In addition, women’s perception of
risk against all other disaster types was not measured in detail and multidimensionally. Fur-
thermore, women'’s risk perception was not evaluated temporally and spatially. Second, the
results do not reflect the general situation in Turkey, since the research was carried out only
in Kocaeli province. Third, many women did not want to complete the questionnaire. Some
women did not want to answer some questions. Although they were not specifically and
numerically asked, they did not fill the monthly income option in the questionnaire. These
surveys were, therefore, excluded from the study. Fourth, the lack of data on occupation and
residence time in the province constitute the limitations of this study.

Author contributions All the authors read, reviewed and approved the final manuscript.

Funding This research did not receive any specific grant from funding agencies in the public, commercial or
not-for-profit sectors.

@ Springer



2256 Natural Hazards (2021) 109:2241-2259

Declarations

Conflicts of interest The authors declare that they have no conflict of interest.

References

Adhikari Baral I, Bhagawati KC (2019) Post traumatic stress disorder and coping strategies among adult
survivors of earthquake. Nepal BMC Psychiatry 19:1-8. https://doi.org/10.1186/s12888-019-2090-y

Ainuddin S, Kumar Routray J, Ainuddin S (2014) People’s risk perception in earthquake prone Quetta city
of Baluchistan. Int J Disaster Risk Reduct 7:165-175. https://doi.org/10.1016/j.ijdrr.2013.10.006

Ainuddin S, Routray JK (2012) Community resilience framework for an earthquake prone area in Balu-
chistan. Int J Disaster Risk Reduct 2:25-36. https://doi.org/10.1016/j.ijdrr.2012.07.003

Alam K, Rahman MH (2014) Women in natural disasters: a case study from southern coastal region of
Bangladesh. Int J Disaster Risk Reduct 8:68-82. https://doi.org/10.1016/].ijdrr.2014.01.003

Alpak G, Unal A, Bulbul F et al (2015) Post-traumatic stress disorder among Syrian refugees in Turkey:
a cross-sectional study. Int J Psychiatry Clin Pract 19:45-50. https://doi.org/10.3109/13651501.2014.
961930

Armasg I (2006) Earthquake risk perception in Bucharest, Romania. Risk Anal 26:1223-1234. https://doi.
org/10.1111/§.1539-6924.2006.00810.x

Armas I, Cretu RZ, Tonescu R (2017) Self-efficacy, stress, and locus of control: the psychology of earth-
quake risk perception in Bucharest, Romania. Int J Disaster Risk Reduct 22:71-76. https://doi.org/10.
1016/j.ijdrr.2017.02.018

Bahadir H, Ugku R (2018) Disasters in the republic of Turkey according to the international disaster data-
base. J Nat Hazards Environ 4:28-33. https://doi.org/10.21324/dacd.348117

Basoglu M, Kili¢ C, Salcioglu E, Livanou M (2004) Prevalence of posttraumatic stress disorder and comor-
bid depression in earthquake survivors in Turkey: an epidemiological study. J Trauma Stress 17:133—
141. https://doi.org/10.1023/B:JOTS.0000022619.31615.e8

Baytiyeh H, Naja MK (2015) Are colleges in Lebanon preparing students for future earthquake disasters?
Int J Disaster Risk Reduct 14:519-526. https://doi.org/10.1016/.ijdrr.2015.10.007

Baytiyeh H, Ocal A (2016) High school students’ perceptions of earthquake disaster: a comparative study of
Lebanon and Turkey. Int J Disaster Risk Reduct 18:56-63. https://doi.org/10.1016/j.ijdrr.2016.06.004

Bogazici University (2020) Kandilli observatory and earthquake research institute, national earthquake
monitoring center. In: Bogazici Univ. http://www.koeri.boun.edu.tr/scripts/Ist4.asp

Bradshaw S (2015) Engendering development and disasters. Disasters 39:s54—s75. https://doi.org/10.1111/
disa.12111

Bronfman NC, Cisternas PC, Lopez-Vazquez E, Cifuentes LA (2016) Trust and risk perception of natural
hazards: implications for risk preparedness in Chile. Nat Hazards 81:307-327. https://doi.org/10.1007/
s11069-015-2080-4

Cao Y, Kamel N (2011) The role of gender and age in fracture distribution following the 2008 Wenchuan
earthquake. Nat Hazards 59:1357-1375. https://doi.org/10.1007/s11069-011-9836-2

Castro C-P, Sarmiento J-P, Edwards R et al (2017) Disaster risk perception in urban contexts and for people
with disabilities: case study on the city of Iquique (Chile). Nat Hazards 86:411-436. https://doi.org/10.
1007/s11069-016-2698-x

Cénat JM, Smith K, Morse C, Derivois D (2019) Sexual victimization, PTSD, depression, and social sup-
port among women survivors of the 2010 earthquake in Haiti: a moderated moderation model. Psychol
Med. https://doi.org/10.1017/S0033291719002757

Centre for Research on the Epidemiology of Disasters (2019) Natural disasters. In: CRED. https://www.
cred.be/sites/default/files/CREDNaturalDisaster2018.pdf. Accessed 9 Jul 2020

Clissold R, Westoby R, McNamara KE (2020) Women as recovery enablers in the face of disasters in Vanu-
atu. Geoforum 113:101-110. https://doi.org/10.1016/j.geoforum.2020.05.003

Cui K, Han Z (2019) Association between disaster experience and quality of life: the mediating role of dis-
aster risk perception. Qual Life Res 28:509-513. https://doi.org/10.1007/s11136-018-2011-4

Cutter SL (2017) The forgotten casualties redux: women, children, and disaster risk. Glob Environ Chang
42:117-121. https://doi.org/10.1016/j.gloenvcha.2016.12.010

De Dominicis S, Fornara F, Ganucci Cancellieri U et al (2015) We are at risk, and so what? Place attach-
ment, environmental risk perceptions and preventive coping behaviours. J Environ Psychol 43:66-78.
https://doi.org/10.1016/j.jenvp.2015.05.010

@ Springer


https://doi.org/10.1186/s12888-019-2090-y
https://doi.org/10.1016/j.ijdrr.2013.10.006
https://doi.org/10.1016/j.ijdrr.2012.07.003
https://doi.org/10.1016/j.ijdrr.2014.01.003
https://doi.org/10.3109/13651501.2014.961930
https://doi.org/10.3109/13651501.2014.961930
https://doi.org/10.1111/j.1539-6924.2006.00810.x
https://doi.org/10.1111/j.1539-6924.2006.00810.x
https://doi.org/10.1016/j.ijdrr.2017.02.018
https://doi.org/10.1016/j.ijdrr.2017.02.018
https://doi.org/10.21324/dacd.348117
https://doi.org/10.1023/B:JOTS.0000022619.31615.e8
https://doi.org/10.1016/j.ijdrr.2015.10.007
https://doi.org/10.1016/j.ijdrr.2016.06.004
http://www.koeri.boun.edu.tr/scripts/lst4.asp
https://doi.org/10.1111/disa.12111
https://doi.org/10.1111/disa.12111
https://doi.org/10.1007/s11069-015-2080-4
https://doi.org/10.1007/s11069-015-2080-4
https://doi.org/10.1007/s11069-011-9836-2
https://doi.org/10.1007/s11069-016-2698-x
https://doi.org/10.1007/s11069-016-2698-x
https://doi.org/10.1017/S0033291719002757
https://www.cred.be/sites/default/files/CREDNaturalDisaster2018.pdf
https://www.cred.be/sites/default/files/CREDNaturalDisaster2018.pdf
https://doi.org/10.1016/j.geoforum.2020.05.003
https://doi.org/10.1007/s11136-018-2011-4
https://doi.org/10.1016/j.gloenvcha.2016.12.010
https://doi.org/10.1016/j.jenvp.2015.05.010

Natural Hazards (2021) 109:2241-2259 2257

DEMA (2013) Ulusal deprem stratejisi ve eylem plan1 2012-2013. https://www.afad.gov.tr/upload/Node/
2403/files/udsep_1402013_kitap.pdf. Accessed 5 Aug 2019

DEMA (2014) Miidahale, iyilestirme ve sosyoekonomik agidan 2011 Van depremi. https://www.afad.gov.tr/
upload/Node/3930/xfiles/mudahale_-iyilestirme-ve-sosyoekonomik-acidan-2011-van-depremi-raporu.
pdf. Accessed 9 Apr 2019

DEMA (2019a) Ulusal deprem arastirma programi (UDAP). https://www.afad.gov.tr/tr/24213/Ulusal-
Deprem-Arastirma-Programi-UDAP. Accessed 5 Aug 2019

DEMA (2019b) Strategic plan 2019-2023. https://www.afad.gov.tr/kurumlar/afad.gov.tr/e_Kutuphane/
Planlar/AFAD-2019_2023-STRATEJIK-PLAN.pdf. Accessed 7 Jun 2020

DEMA (2019c) Turkey earthquake hazard map. https://deprem.afad.gov.tr/deprem-tehlike-haritasi.
Accessed 25 May 2021

Drolet J, Dominelli L, Alston M et al (2015) Women rebuilding lives post-disaster: innovative commu-
nity practices for building resilience and promoting sustainable development. Gend Dev 23:433—
448. https://doi.org/10.1080/13552074.2015.1096040

Emre O, Duman TY, Ozalp S et al (2018) Active fault database of Turkey. Bull Earthq Eng 16:3229—
3275. https://doi.org/10.1007/s10518-016-0041-2

Erdik M (2001) Report on 1999 Kocaeli and Diizce (Turkey) earthquakes. In: Casciati F, Magonette G
(eds) Structural control for civil and infrastructure engineering. World Scientific, Paris, pp 149-186

Ersoy S, Kocak A (2016) Disasters and earthquake preparedness of children and schools in Istanbul,
Turkey. Geomat Nat Hazards Risk 7:1307-1336. https://doi.org/10.1080/19475705.2015.1060637

Fernandez G, Tun AM, Okazaki K et al (2018) Factors influencing fire, earthquake, and cyclone risk
perception in Yangon, Myanmar. Int J Disaster Risk Reduct 28:140-149. https://doi.org/10.1016/].
ijdrr.2018.02.028

Field A (2013) Discovering statistics using IBM SPSS statistics, 4th edn. SAGE Publications, London

Gaillard JC, Sanz K, Balgos BC et al (2017) Beyond men and women: a critical perspective on gender
and disaster. Disasters 41:429-447. https://doi.org/10.1111/disa.12209

Gerdan S (2014) Determination of disaster awareness, attitude levels and individual priorities at Kocaeli
University. Eurasian J Educ Res. https://doi.org/10.14689/ejer.2014.55.10

Ghobarah A, Saatcioglu M, Nistor I (2006) The impact of the 26 December 2004 earthquake and tsu-
nami on structures and infrastructure. Eng Struct 28:312-326. https://doi.org/10.1016/j.engstruct.
2005.09.028

Hair JFJ, Black WC, Babin BJ, Anderson RE (2010) Multivariate Data Analysis, 7th edn. Pearson Edu-
cation Limited, England

Hooper D, Coughlan J, Mullen M (2008) Structural equation modelling: guidelines for determining
model fit. Electron J Bus Res Methods 6:53-60

Hosmer DW, Lemeshow S, May S (2008) Applied survival analysis: regression modeling of time to
event data. Second. John Wiley & Sons, Canada

Hou C, Wu H (2020) Rescuer, decision maker, and breadwinner: women’s predominant leadership
across the post-Wenchuan earthquake efforts in rural areas, Sichuan. China Saf Sci 125:104623.
https://doi.org/10.1016/j.ss¢i.2020.104623

Inoue Y, Stickley A, Yazawa A et al (2019) Adverse childhood experiences, exposure to a natural disas-
ter and posttraumatic stress disorder among survivors of the 2011 Great East Japan earthquake and
tsunami. Epidemiol Psychiatr Sci 28:45-53. https://doi.org/10.1017/S2045796017000233

Isik O, Ozer N, Sayim N et al (2015) Are women in turkey both risks and resources in disaster manage-
ment? Int J Environ Res Public Health 12:5758-5774. https://doi.org/10.3390/ijerph120605758

Juran L, Trivedi J (2015) Geographical record women, gender norms, and natural disasters in Bangla-
desh. Geogr Rev 105:601-611

Kellens W, Zaalberg R, Neutens T et al (2011) An analysis of the public perception of flood risk on the
Belgian Coast. Risk Anal 31:1055-1068. https://doi.org/10.1111/j.1539-6924.2010.01571.x

Kocaeli metropolitan municipality (2019) faaliyet raporu 2018. https://www.kocaeli.bel.tr/webfiles/userf
iles/files/faaliyet-raporlari/2018_Faaliyet_Raporu.pdf. Accessed 6 Aug 2019

Krejcie RV, Morgan DW (1970) Determining sample size for research activities. Educ Psychol Meas
30:607-610. https://doi.org/10.1177/001316447003000308

Kun P, Chen X, Han S et al (2009) Prevalence of post-traumatic stress disorder in Sichuan Province,
China after the 2008 Wenchuan earthquake. Public Health 123:703-707. https://doi.org/10.1016/j.
puhe.2009.09.017

Kung Y-W, Chen S-H (2012) Perception of earthquake risk in Taiwan: effects of gender and past earth-
quake experience. Risk Anal 32:1535-1546. https://doi.org/10.1111/j.1539-6924.2011.01760.x

@ Springer


https://www.afad.gov.tr/upload/Node/2403/files/udsep_1402013_kitap.pdf
https://www.afad.gov.tr/upload/Node/2403/files/udsep_1402013_kitap.pdf
https://www.afad.gov.tr/upload/Node/3930/xfiles/mudahale_-iyilestirme-ve-sosyoekonomik-acidan-2011-van-depremi-raporu.pdf
https://www.afad.gov.tr/upload/Node/3930/xfiles/mudahale_-iyilestirme-ve-sosyoekonomik-acidan-2011-van-depremi-raporu.pdf
https://www.afad.gov.tr/upload/Node/3930/xfiles/mudahale_-iyilestirme-ve-sosyoekonomik-acidan-2011-van-depremi-raporu.pdf
https://www.afad.gov.tr/tr/24213/Ulusal-Deprem-Arastirma-Programi-UDAP
https://www.afad.gov.tr/tr/24213/Ulusal-Deprem-Arastirma-Programi-UDAP
https://www.afad.gov.tr/kurumlar/afad.gov.tr/e_Kutuphane/Planlar/AFAD-2019_2023-STRATEJIK-PLAN.pdf
https://www.afad.gov.tr/kurumlar/afad.gov.tr/e_Kutuphane/Planlar/AFAD-2019_2023-STRATEJIK-PLAN.pdf
https://deprem.afad.gov.tr/deprem-tehlike-haritasi
https://doi.org/10.1080/13552074.2015.1096040
https://doi.org/10.1007/s10518-016-0041-2
https://doi.org/10.1080/19475705.2015.1060637
https://doi.org/10.1016/j.ijdrr.2018.02.028
https://doi.org/10.1016/j.ijdrr.2018.02.028
https://doi.org/10.1111/disa.12209
https://doi.org/10.14689/ejer.2014.55.10
https://doi.org/10.1016/j.engstruct.2005.09.028
https://doi.org/10.1016/j.engstruct.2005.09.028
https://doi.org/10.1016/j.ssci.2020.104623
https://doi.org/10.1017/S2045796017000233
https://doi.org/10.3390/ijerph120605758
https://doi.org/10.1111/j.1539-6924.2010.01571.x
https://www.kocaeli.bel.tr/webfiles/userfiles/files/faaliyet-raporlari/2018_Faaliyet_Raporu.pdf
https://www.kocaeli.bel.tr/webfiles/userfiles/files/faaliyet-raporlari/2018_Faaliyet_Raporu.pdf
https://doi.org/10.1177/001316447003000308
https://doi.org/10.1016/j.puhe.2009.09.017
https://doi.org/10.1016/j.puhe.2009.09.017
https://doi.org/10.1111/j.1539-6924.2011.01760.x

2258 Natural Hazards (2021) 109:2241-2259

Kiirger A, Chatzipetros A, Tutkun SZ et al (2008) The Yenice-Gonen active fault (NW Turkey): active
tectonics and palaeoseismology. Tectonophysics 453:263-275. https://doi.org/10.1016/j.tecto.2007.
07.010

Kwan C (2020) Factor and processes in the pre-disaster context that shape the resilience of older women
in poverty. Int J Disaster Risk Reduct 48:101610. https://doi.org/10.1016/j.ijdrr.2020.101610

Liu D, Li Y, Shen X et al (2018) Flood risk perception of rural households in western mountainous
regions of Henan Province, China. Int J Disaster Risk Reduct 27:155-160. https://doi.org/10.
1016/j.1jdrr.2017.09.051

Lovekamp WE, Mcmahon SK (2011) Narratives of disaster risk. Int J Mass Emerg Disasters 29:132-148

Mamun MA, Huq N, Papia ZF et al (2019) Prevalence of depression among Bangladeshi village women
subsequent to a natural disaster : a pilot study. Psychiatry Res J 276:124—128. https://doi.org/10.1016/].
psychres.2019.05.007

Nakayachi K, Yokoyama HM, Oki S (2015) Public anxiety after the 2011 Tohoku earthquake: fluctuations
in hazard perception after catastrophe. J Risk Res 18:156—169. https://doi.org/10.1080/13669877.2013.
875936

Nalbant SS, McCloskey J, Steacy S, Barka AA (2002) Stress accumulation and increased seismic risk in
eastern Turkey. Earth Planet Sci Lett 195:291-298. https://doi.org/10.1016/S0012-821X(01)00592-1

Norio O, Ye T, Kajitani Y et al (2011) The 2011 eastern Japan great earthquake disaster: overview and com-
ments. Int J Disaster Risk Sci 2:34—42. https://doi.org/10.1007/s13753-011-0004-9

O’brien RM (2007) A caution regarding rules of thumb for variance inflation factors. Qual Quant 41:673—
690. https://doi.org/10.1007/s11135-006-9018-6

O’Neill E, Brereton F, Shahumyan H, Clinch JP (2016) The impact of perceived flood exposure on flood-
risk perception: the role of distance. Risk Anal 36(11):2158-2186. https://doi.org/10.1111/risa.12597

Ozdemir O, Yilmaz C (2011) Factors affecting risk mitigation revisited: the case of earthquake in Turkey. J
Risk Res 14:17-46. https://doi.org/10.1080/13669871003782751

Paradise TR (2006) Perception of seismic risk in a Muslim city. J North African Stud 11:243-262. https://
doi.org/10.1080/13629380600802961

Parsons T, Toda S, Stein RS et al (2000) Heightened odds of large earthquakes near Istanbul: an interaction-
based probability calculation. Science(80-) 288:661-665. https://doi.org/10.1126/science.288.5466.
661

Qasim S, Nawaz Khan A, Prasad Shrestha R, Qasim M (2015) Risk perception of the people in the flood
prone Khyber Pukhthunkhwa province of Pakistan. Int J Disaster Risk Reduct 14:373-378. https://doi.
org/10.1016/.ijdrr.2015.09.001

Qi J, Yang X, Tan R et al (2020) Prevalence and predictors of posttraumatic stress disorder and depression
among adolescents over 1 year after the Jiuzhaigou earthquake. J Affect Disord 261:1-8. https://doi.
org/10.1016/.jad.2019.09.071

Samouei R, Shooshtari S, Bahrami M et al (2021) Psychometric evaluation of a questionnaire for measuring
factors related to mental health of women in an earthquake. Women Health 61:66—72. https://doi.org/
10.1080/03630242.2020.1835790

Schermelleh-Engel K, Moosbrugger H, Miiller H (2003) Evaluating the fit of structural equation models:
tests of significance and descriptive goodness-of-fit measures. Methods Psychol Res Online 8:23-74

Schumacker RE, Lomax RG (2010) A beginner’s guide to structural equation modeling, 3rd edn. Routledge,
New York

Shapira S, Aharonson-Daniel L, Bar-Dayan Y (2018) Anticipated behavioral response patterns to an earth-
quake: the role of personal and household characteristics, risk perception, previous experience and
preparedness. Int J Disaster Risk Reduct 31:1-8. https://doi.org/10.1016/j.ijdrr.2018.04.001

Shrestha SR, Sliuzas R, Kuffer M (2018) Open spaces and risk perception in post-earthquake Kathmandu
city. Appl Geogr 93:81-91. https://doi.org/10.1016/j.apgeog.2018.02.016

Soffer Y, Goldberg A, Adini B et al (2011) The relationship between demographic/educational parameters
and perceptions, knowledge and earthquake mitigation in Israel. Disasters 35:36—44. https://doi.org/10.
1111/5.1467-7717.2010.01191.x

Sohrabizadeh S, Tourani S, Khankeh HR (2016) Women and health consequences of natural disasters: chal-
lenge or opportunity? Women Heal 56:977-993. https://doi.org/10.1080/03630242.2016.1176101

Stein RS, Barka AA, Dieterich JH (1997) Progressive failure on the North Anatolian fault since 1939 by
earthquake stress triggering. Geophys J Int 128:594-604

Sumer N, Karanci AN, Berument SK, Gunes H (2005) Personal resources, coping self-efficacy, and quake
exposure as predictors of psychological distress following the 1999 earthquake in Turkey. J Trauma
Stress 18:331-342. https://doi.org/10.1002/jts.20032

Sun L, Xue L (2020) Does non-destructive earthquake experience affect risk perception and motivate pre-
paredness? J Conting Cris Manag 28:122—130. https://doi.org/10.1111/1468-5973.12286

@ Springer


https://doi.org/10.1016/j.tecto.2007.07.010
https://doi.org/10.1016/j.tecto.2007.07.010
https://doi.org/10.1016/j.ijdrr.2020.101610
https://doi.org/10.1016/j.ijdrr.2017.09.051
https://doi.org/10.1016/j.ijdrr.2017.09.051
https://doi.org/10.1016/j.psychres.2019.05.007
https://doi.org/10.1016/j.psychres.2019.05.007
https://doi.org/10.1080/13669877.2013.875936
https://doi.org/10.1080/13669877.2013.875936
https://doi.org/10.1016/S0012-821X(01)00592-1
https://doi.org/10.1007/s13753-011-0004-9
https://doi.org/10.1007/s11135-006-9018-6
https://doi.org/10.1111/risa.12597
https://doi.org/10.1080/13669871003782751
https://doi.org/10.1080/13629380600802961
https://doi.org/10.1080/13629380600802961
https://doi.org/10.1126/science.288.5466.661
https://doi.org/10.1126/science.288.5466.661
https://doi.org/10.1016/j.ijdrr.2015.09.001
https://doi.org/10.1016/j.ijdrr.2015.09.001
https://doi.org/10.1016/j.jad.2019.09.071
https://doi.org/10.1016/j.jad.2019.09.071
https://doi.org/10.1080/03630242.2020.1835790
https://doi.org/10.1080/03630242.2020.1835790
https://doi.org/10.1016/j.ijdrr.2018.04.001
https://doi.org/10.1016/j.apgeog.2018.02.016
https://doi.org/10.1111/j.1467-7717.2010.01191.x
https://doi.org/10.1111/j.1467-7717.2010.01191.x
https://doi.org/10.1080/03630242.2016.1176101
https://doi.org/10.1002/jts.20032
https://doi.org/10.1111/1468-5973.12286

Natural Hazards (2021) 109:2241-2259 2259

Tekeli-Yesil S, Dedeoglu N, Braun-Fahrlaender C, Tanner M (2011) Earthquake awareness and percep-
tion of risk among the residents of Istanbul. Nat Hazards 59:427-446. https://doi.org/10.1007/
s11069-011-9764-1

Terpstra T (2011) Emotions, trust, and perceived risk: affective and cognitive routes to flood preparedness
behavior. Risk Anal 31:1658-1675. https://doi.org/10.1111/j.1539-6924.2011.01616.x

Tian L, Yao P, Jiang S (2014) Perception of earthquake risk: a study of the earthquake insurance pilot area
in China. Nat Hazards 74:1595-1611. https://doi.org/10.1007/s11069-014-1257-6

True J (2013) Gendered violence in natural disasters: learning from new orleans, haiti and christchurch.
Aotearoa New Zeal Soc Work 25:78. https://doi.org/10.11157/anzswj-vol25iss2id83

Trumbo CW, Peek L, Meyer MA et al (2016) A cognitive-affective scale for hurricane risk perception. Risk
Anal 36:2233-2246. https://doi.org/10.1111/risa.12575

Turkish statistical institute (2019) Population of province/district centers and towns/villages by province and
sex, and population density, 2018. http://tuik.gov.tr/HbGetir.do?id=30709&tb_id=2. Accessed 6 Aug
2019

Uhm D, Oh HS (2018) Disaster preparedness of child care teachers: a cross-sectional study in South Korea.
Disaster Med Public Health Prep 12:321-328. https://doi.org/10.1017/dmp.2017.68

United nations office for disaster risk reduction (2020) Human cost of disasters. An overview of the last
20 years the last 20 years 2000-2019. In: UNISDR. https://www.undrr.org/media/48008/download.
Accessed 19 Oct 2020

United nations (2015) Transforming our world: the 2030 agenda for sustainable development. United
Nations. https://sustainabledevelopment.un.org/content/documents/21252030 Agenda for Sustainable
Development web.pdf. Accessed 6 Jun 2019

United nations office for disaster risk reduction (2015) Sendai framework for disaster risk reduction 2015—
2030. https://www.unisdr.org/files/43291_sendaiframeworkfordrren.pdf. Accessed 5 Apr 2019

Vistfjdll D, Peters E, Slovic P (2008) Affect, risk perception and future optimism after the tsunami disaster.
Judgm Decis Mak 3:64-72

Xu D, Peng L, Su C et al (2016) Influences of mass monitoring and mass prevention systems on peasant
households’ disaster risk perception in the landslide-threatened THREE Gorges Reservoir area, China.
Habitat Int 58:23-33. https://doi.org/10.1016/j.habitatint.2016.09.003

Xu D, Yong Z, Deng X et al (2019) Financial preparation, disaster experience, and disaster risk percep-
tion of rural households in earthquake-stricken areas : evidence from the Wenchuan and Lushan Earth-
quakes in China ’ s Sichuan Province. Int J Environ Res Public Health 16:3345. https://doi.org/10.
3390/ijerph16183345

Yaman OM, Akyurt MA (2013) cultural approach to social work: a case study of the 2011 van earthquake.
J Sociol 3:105-144

Yoosefi Lebni J, Khorami F, Ebadi Fard Azar F et al (2020) Experiences of rural women with damages
resulting from an earthquake in Iran: a qualitative study. BMC Public Health 20:625. https://doi.org/
10.1186/s12889-020-08752-z

Zhang W, Wang W, Lin J et al (2017) Perception, knowledge and behaviors related to typhoon: a cross sec-
tional study among rural residents in Zhejiang, China. Int J Environ Res Public Health 14:492. https://
doi.org/10.3390/ijerph 14050492

Zhou Y, Liang Y, Tong H, Liu Z (2020) Patterns of posttraumatic stress disorder and posttraumatic growth
among women after an earthquake: a latent profile analysis. Asian J Psychiatr 51:101834. https://doi.
org/10.1016/j.2jp.2019.10.014

Zhu D, Xie X, Gan Y (2011) Information source and valence: how information credibility influences earth-
quake risk perception. J Environ Psychol 31:129-136. https://doi.org/10.1016/j.jenvp.2010.09.005

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

@ Springer


https://doi.org/10.1007/s11069-011-9764-1
https://doi.org/10.1007/s11069-011-9764-1
https://doi.org/10.1111/j.1539-6924.2011.01616.x
https://doi.org/10.1007/s11069-014-1257-6
https://doi.org/10.11157/anzswj-vol25iss2id83
https://doi.org/10.1111/risa.12575
http://tuik.gov.tr/HbGetir.do?id=30709&tb_id=2
https://doi.org/10.1017/dmp.2017.68
https://www.undrr.org/media/48008/download
https://sustainabledevelopment.un.org/content/documents/21252030
https://www.unisdr.org/files/43291_sendaiframeworkfordrren.pdf
https://doi.org/10.1016/j.habitatint.2016.09.003
https://doi.org/10.3390/ijerph16183345
https://doi.org/10.3390/ijerph16183345
https://doi.org/10.1186/s12889-020-08752-z
https://doi.org/10.1186/s12889-020-08752-z
https://doi.org/10.3390/ijerph14050492
https://doi.org/10.3390/ijerph14050492
https://doi.org/10.1016/j.ajp.2019.10.014
https://doi.org/10.1016/j.ajp.2019.10.014
https://doi.org/10.1016/j.jenvp.2010.09.005

	Adaptation of hurricane risk perception scale to earthquake risk perception and determining the factors affecting women’s earthquake risk perception
	Abstract
	1 Introduction
	2 Earthquake and risk perception
	3 Rationale for research
	4 Method
	4.1 Study area
	4.2 Instrument
	4.3 The background of the models used in this study
	4.4 Data analysis
	4.5 Ethical consideration

	5 Results
	6 Discussion
	7 Conclusion and recommendations
	8 Limitations
	References




