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PREFACE 
 
 
This scientific monograph stems from a deep interest in the resilience 
of local communities to natural disasters, particularly earthquakes, 
which pose one of the greatest challenges humanity faces. In our quest 
to explore the multifaceted factors influencing this crucial dimension 
of societal preparedness, we focused on Montenegro, a country locat-
ed in the seismic active zone of the Mediterranean. Through an in-
depth analysis of various aspects, we aim to contribute to a better un-
derstanding of the factors shaping the resilience of local communities 
to earthquakes and provide guidance for the development of effective 
strategies and programs. 
 
Our research mission aims to identify key factors shaping the resili-
ence of local communities to earthquakes and analyze the prerequi-
sites for the development and implementation of various strategies 
and programs that would enhance the situation in this area. In doing 
so, we rely on an interdisciplinary approach, integrating insights from 
various scientific disciplines to gain a deeper understanding of the 
complexity of this issue. In this context, we consider demographic, so-
cioeconomic, and psychological factors influencing the resilience of 
local communities to earthquakes. We understand that resilience is 
not only the result of technical preparations but also of deeper social, 
economic, and psychological dynamics. Through a systematic analysis 
of these factors, we strive to provide a comprehensive picture of the 
state of preparedness of local communities and to identify key points 
of intervention to improve their resilience. 
 
Research approach is based on the analysis of available data as well as 
on field research, including interviews with the population and rele-
vant experts. This enables us to gain a more detailed insight into the 
perception and attitudes of citizens regarding preparedness for earth-
quakes, as well as to identify specific challenges faced by local com-
munities. Given the complexity of the problem and the importance of 
an interdisciplinary approach, we aim for our monograph to be a val-
uable resource for various stakeholders, including government insti-
tutions, non-governmental organizations, local communities, and the 
scientific community. We hope that the results of our research will 
serve as a basis for the development of concrete action plans and poli-
cies that will enhance the preparedness of local communities for 
earthquakes. 
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This monograph is not only the result of our research effort but also 
the product of collaboration with a wider community of experts and 
practitioners who have contributed their knowledge and experience to 
our understanding of this complex issue. We express our gratitude to 
all who have supported and contributed to our research. Through the 
following pages, we will guide you through a deep analysis of the fac-
tors shaping the resilience of local communities to earthquakes, 
providing insight into the complexity of this problem and identifying 
opportunities for improving the preparedness of local communities. 
We hope that this monograph will be a valuable resource for all those 
involved in this important field and will contribute to strengthening 
the resilience of local communities to earthquakes and other natural 
disasters. 
 
A large number of social and natural factors influence the resilience of 
local communities to geohazards caused by earthquakes. Understand-
ing these factors plays a crucial role in devising and implementing 
strategies to enhance resilience. The results of previous research on 
citizen resilience to geohazards caused by earthquakes have influ-
enced the development of hypotheses, which are grounded in the con-
cept of resilience. The general hypothesis involves testing the asser-
tion that there is a relationship between demographic (gender, age, 
education, household size), socio-economic (employment, income 
level, marital status), and psychological characteristics (fear, past ex-
perience, risk perception) of citizens and their level of preparedness to 
respond to geohazards caused by earthquakes in the Republic of Mon-
tenegro. It is assumed that this relationship is at the pre-planning lev-
el, implying that citizens recognize the problem and accept that action 
must be taken. Based on the general hypothesis, three specific hy-
potheses have been defined: The first hypothesis concerns testing the 
assertion that there is a correlation between demographic factors 
(gender, age, education, household size) of citizens in the Republic of 
Montenegro and their resilience levels in responding to geohazards 
caused by earthquakes. The second hypothesis pertains to testing the 
assertion that there is a correlation between socio-economic factors 
(employment status, income level, marital status) of citizens in the 
Republic of Montenegro and their resilience levels in responding to 
geohazards caused by earthquakes. The third hypothesis concerns 
testing the assertion that there is a correlation between psychological 
characteristics (fear, previous experience, risk perception) of citizens 
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and their readiness levels in responding to geohazards caused by 
earthquakes in the Republic of Montenegro. 
 
In the methodological framework of our research, we employed a 
combination of quantitative and qualitative methods to gather and 
analyze data. Surveys and interviews were conducted to collect quan-
titative and qualitative data, respectively, while statistical analysis 
techniques were applied to test the formulated hypotheses. Addition-
ally, a comprehensive literature review was conducted to provide a 
theoretical foundation for our research and to contextualize our find-
ings within existing knowledge. Through this methodological ap-
proach, we aimed to ensure the rigor and validity of our research find-
ings. We extend our gratitude to the reviewers who provided valuable 
feedback and insights during the development of this monograph. 
Their contributions have undoubtedly enriched the quality of our 
work and have helped us refine our analysis and interpretations. 
 
 

Authors 
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1. INTRODUCTION 
 
 
The occurrence of geo-hazards in the environment, particularly earth-
quakes, is an inevitable phenomenon that poses significant challeng-
es. Predicting and preventing such events, as noted by Ivanović 
(1991), is a daunting task. Furthermore, mitigating natural hazards is 
compounded by anthropogenic influences and spatial pressures, leav-
ing both property and human lives exposed to heightened risks. Only 
in recent history have we witnessed concerted efforts to safeguard so-
cieties from these natural perils through specific actions. Historically, 
natural phenomena leading to catastrophes were often attributed to 
"higher powers," suggesting an inability to prevent them. They were 
viewed as divine messages, perhaps meant to chastise sinners (Mileti, 
1999:101). It's worth noting that until recently, there was a pervasive 
belief among our populace that events unfolded for a reason, especial-
ly during disasters, hence the colloquial expression "higher powers 
reminding us." This highlights a certain level of ignorance and unfa-
miliarity among citizens regarding specific natural phenomena. 
 
Earthquakes, therefore, represent natural phenomena capable of di-
rectly or indirectly jeopardizing the environment, natural and materi-
al assets, and, most importantly, human lives. The extent of the threat 
posed by earthquakes varies depending on the development, prepar-
edness of society, and lifestyle factors. Settlement in seismically active 
areas without adherence to regulated construction conditions ampli-
fies the risk of both material and human losses. 
 
For instance, nearly the entire territory of Montenegro exhibits seis-
mic activity, with coastal regions being particularly vulnerable. Nota-
bly, the area between Bar and Ulcinj, where the last devastating 
earthquake occurred in 1979, registering an intensity of IX on the 
MCS scale (Radojičić, 2008). Other coastal regions such as Sutomore, 
Petrovac, Budva, Kotor, Risan, and Herceg Novi are also highly sus-
ceptible. Historical records, like the devastation of Duklja (present-
day Podgorica) in 518 AD due to an earthquake in the Skadar Depres-
sion area, underscore the enduring seismic risks (Ivanović, 1991). 
 
Therefore, conducting specific analyses to assess the resilience of local 
communities to earthquake-induced catastrophes is imperative. In ar-
eas lacking adequate spatial planning documentation, it's essential to 
develop such plans to enhance the protection of both the population 
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and infrastructure. The prevalence of unplanned construction, partic-
ularly along the Montenegrin coast, further exacerbates spatial pres-
sures, potentially leading to induced seismicity. 
 
On the other hand, a significant challenge lies in the resilience and 
preparedness of local communities to respond effectively to earth-
quake-induced hazards. Given that nearly half a century has elapsed 
since the last destructive earthquake in Montenegro, the apparent dis-
regard or minimal attention to this problem is concerning. The cur-
rent state of earthquake hazard protection in Montenegro is charac-
terized by insufficient information about the risks and potential con-
sequences. 
 
Overall, the protection system against earthquake-induced hazards in 
Montenegro falls short, especially concerning the resilience of local 
communities and preparedness for earthquake response. While cer-
tain studies and reports have been conducted, their significance is 
limited due to their descriptive nature, lacking actionable response 
plans and strategies to bolster resilience. Consequently, there's a 
pressing need to strengthen disaster risk management systems 
through research, development, and innovative solutions, encompass-
ing phases of preparation, education, response, mitigation, preven-
tion, and post-disaster recovery efforts. 
 
This research endeavors to delve into the multifaceted aspects influ-
encing the resilience of the local community, recognizing the intricate 
interplay of various factors that contribute to its ability to withstand 
and recover from adversities, particularly in the context of seismic 
events such as earthquakes. By examining the socio-economic, envi-
ronmental, infrastructural, and psychological dimensions, we aim to 
construct a comprehensive understanding of the resilience landscape 
in this area. 
 
Our investigation is driven by the recognition that resilience is not a 
static attribute but a dynamic process shaped by a myriad of factors. 
We seek to identify these factors, ranging from individual psychologi-
cal preparedness to community cohesion, governance structures, ac-
cess to resources, and the quality of infrastructure. By comprehensive-
ly mapping out these elements, we aim to unravel the complex web of 
influences that determine the community's capacity to bounce back 
from disruptions. 
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Moreover, this study is motivated by the imperative to translate re-
search findings into actionable insights that can drive meaningful 
change at the grassroots level. By elucidating the factors that under-
pin resilience, we lay the groundwork for the development and im-
plementation of targeted strategies, programs, and policies aimed at 
enhancing the community's ability to mitigate risks and adapt to chal-
lenges. Central to our inquiry is the examination of citizens' readiness 
to respond in the event of earthquakes. Through surveys, interviews, 
and participatory methods, we aim to capture the nuances of individ-
ual and collective preparedness, shedding light on factors such as 
knowledge levels, risk perception, communication channels, and past 
experiences. By understanding the determinants of citizens' response 
readiness, we can tailor interventions that address specific gaps and 
empower individuals to take proactive measures in safeguarding their 
well-being and that of their communities. 
 
Furthermore, our research seeks to bridge the gap between knowledge 
generation and practical application by facilitating the co-creation of 
resilience-building initiatives in collaboration with local stakeholders. 
By engaging community members, government agencies, non-profit 
organizations, and other relevant actors, we endeavor to foster a sense 
of ownership and collective responsibility in the pursuit of resilience 
goals. Through workshops, focus groups, and collaborative planning 
processes, we aim to harness the collective wisdom and resources of 
diverse stakeholders to co-design solutions that are contextually rele-
vant and sustainable. 
 
In addition to enhancing the community's capacity to respond to im-
mediate crises, our research also aims to foster long-term resilience 
by addressing underlying vulnerabilities and systemic challenges. By 
advocating for policies that promote equity, social cohesion, environ-
mental sustainability, and disaster risk reduction, we aspire to create 
a more resilient and inclusive society that is better equipped to with-
stand future shocks and thrive in the face of uncertainty. 
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1.1. The geographical position and distinctive features 

 
The Republic of Montenegro, spanning 13,812 km², ranks among the 
smaller European countries in terms of size, precisely at the 39th po-
sition. It boasts 347 km² of internal sea area, 2047 km² of territorial 
sea, and 4917 km² of the continental shelf sea area (Burić, 2003). Sit-
uated along the Adriatic Sea coast, with a coastline stretching 293.5 
km, Montenegro shares maritime borders with Italy. It also shares 
land borders, approximately 203 km in length, with Serbia to the 
northeast and east, 172 km with Albania to the south, 22.6 km with 
Croatia to the southwest, and 245 km with Bosnia and Herzegovina to 
the west. The distance between its northernmost and southernmost 
points measures 192 km in a straight line, while the distance between 
the westernmost and easternmost points is 163 km (Radojičić, 2008). 
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Figure 1. Map of municipalities in Montenegro. Source: Wikipedia. 

 
According to official statistics from 2019, Montenegro has a popula-
tion of 622,182 residing in 1,307 settlements across 24 municipalities. 
These municipalities vary greatly in size, with Nikšić being the largest 
at 2065 km² and Tivat the smallest at 46 km². The capital city, Pod-
gorica, is home to the highest population with 175,515 inhabitants.  
Montenegro's territory is divided into three regions: a) coastal region 
(comprising municipalities like Herceg Novi, Kotor, Tivat, Budva, Bar, 
and Ulcinj); b) central region (including Podgorica, Tuzi, Danilovgrad, 
Nikšić, and Cetinje); c) northern region (encompassing Plužine, 
Petnjica, Gusinje, Šavnik, Žabljak, Pljevlja, Mojkovac, Kolašin, Bijelo 
Polje, Berane, Andrijevica, Plav, and Rožaje). 
 
The advantage of its location is reflected in its coastal-Mediterranean 
position, to which it owes its rich cultural-historical development. 
Through the ports of Bar and Kotor, it is open to other maritime 
states, while inland, it has strong connections with other Balkan Pen-
insula countries through land transportation, primarily via the Adriat-
ic Highway and the Bar-Boljare Highway. The completion of the latter 
will notably enhance the country's transportation infrastructure. Ad-
ditionally, there is an existing railway line from Bar to Belgrade, as 
well as airports in Podgorica and Tivat. 

1.2. Topography and Geomorphology  

 
Although encompassing a small area, Montenegro's terrain is highly 
specific, a result of geological evolution influenced by the work of en-
dogenic and exogenic forces. The territory of Montenegro is charac-
terized by a distinct geological structure belonging to the southeastern 
Dinarides region. Its access to the sea is one of Montenegro's promi-
nent geomorphological features. Along the coastline, there is a series 
of plains, beyond which rise mountain massifs such as Orjen (1894m), 
Lovćen (1740 m), Sutorman (1185m), and Rumija (1593 m), physically 
separating this coastal part from the central part of Montenegro.  
 
In the hinterland of these massifs lies a zone characterized by karst 
terrain, known as holokarst, represented by Mesozoic limestone with 
flysch and clastic sediments of the Paleogene and Quaternary. The ar-
eas of Nikšić field, Bjelopavlići, and Zeta plain represent the lowest 
points of the Central Montenegro, culminating in the mountain rang-
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es of Goliya (1942 m) and Žijevo (2184 m). The northern part of Mon-
tenegro encompasses areas around the basins and canyons of rivers 
such as the Piva, upper flow of Moraca, Tara, Lim, and Ibar, extending 
to the international borders with neighboring countries. This area is 
notable for its elevation and includes mountains like Durmitor (2523 
m). 
 

1.3. Hydrology and Water Resources 

 
Numerous hydrological forms and phenomena are found within the 
territory of Montenegro. The rivers of Montenegro gravitate towards 
both the Adriatic and the Black Sea basins, with 47.5% of the country's 
territory, or 6,268 km², belonging to the Adriatic basin, and 52.5%, or 
7,544 km², belonging to the Black Sea basin. Flowing towards the 
Adriatic Sea are rivers such as the Moraca, Zeta, Sitnica, Ribnica, Ci-
jevna, Orahovstica, Rijeka Crnojevica, and Bojana, while towards the 
Black Sea flow rivers such as the Piva, Tara, Cehotina, Lim, and Ibar. 
Across the entire country, an average of 1743 mm of precipitation falls 
annually, with 61.6% falling within the Adriatic basin and 38.4% with-
in the Black Sea basin (Radojičić, 2008).  
 
The largest lake on the Balkan Peninsula, Lake Skadar, belongs mostly 
to Montenegro, with 66%, while 34% belongs to Albania. The lake is a 
cryptodepression, with its surface area varying from 370 to 533 km², 
an average depth of 4-7m, and the maximum recorded depth of 60m 
(Radojičić, 2008). Besides Lake Skadar, other significant natural ac-
cumulations include Lake Shas, Lake Zogaj, Lake Biograd, Lake Plav, 
and Lake Crno, while artificial lakes include Lake Piva, Lake Krupac, 
Lake Slano, Lake Liverovići, Lake Bilećko, Lake Grahovsko, and Lake 
Otilovićko. 

1.4. Climatic Factors: Influences on Montenegro's Environ-
ment 

 
Climatic factors have a significant impact on shaping relief forms (in 
this case, karst and fluvial), land, as well as water richness, flora, and 
fauna, representing one of the fundamental geographical characteris-
tics of a specific area. Climatic factors dictating and influencing the 
climate of a particular area include: geographical latitude, relief, dis-
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tance from the sea, altitude, hydrological objects, and anthropogenic 
influences. 
 
Given that Montenegro is located at the contact point between sub-
tropical regions of high atmospheric pressure (Azores maximum) and 
subpolar areas (Icelandic minimum), a considerable portion of Euro-
pean air mass circulation occurs over it. Consequently, tropical air 
penetrating from Africa to the north and polar air penetrating south-
ward alternate in this area, causing intense cyclonic activity (Ra-
dojičić, 2008). The climate is also influenced by the land masses of 
North Africa, the water masses of the Mediterranean and Adriatic 
Seas, as well as the land from the direction of the Euro-Asian conti-
nent. Relief fragmentation also affects microclimates. In mountainous 
areas near the sea, precipitation increases up to 1100 m altitude, then 
decreases, while in the interior, the maximum amount of precipitation 
occurs at altitudes between 1500 and 2000 m. 
 
The position of Europe and Montenegro is such that major action sys-
tems such as the Genoa Cyclone, Adriatic Cyclone, Icelandic Depres-
sion, Black Sea Depression, Azores Anticyclone, Siberian Anticyclone, 
Central European Anticyclone, cold frontal systems from the north - 
Arctic cold front, and warm-tropical front from the south strongly in-
fluence weather conditions and climate. 
 
The dominant climate types are: maritime type; continental type; 
mountain type (ZhMSCG). In the coastal and Zeta-Bjelopavlići plain, 
a Mediterranean climate prevails with warm and dry summers and 
mild and rainy winters. During winter, dry and cold bora winds blow 
from the mainland to the sea, while in autumn, the jugo wind blows 
from the sea, bringing heavy precipitation. Orjen, with an annual pre-
cipitation of 4600 mm, is one of the rainiest places in Europe. Accord-
ing to ZhMSCG data, specifically in the village of Crkvica, about 5000 
mm of precipitation falls annually, representing the European maxi-
mum precipitation. 
 
The karst fields in the hinterland, which are 20 - 80 km away from the 
sea as the crow flies, have a harsher climate, while a mountain climate 
prevails in the central and northern parts of the country, with the ex-
treme north characterized by low precipitation and a continental cli-
mate. 
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Given that this scientific study focuses on municipalities in the coastal 
region (Ulcinj, Bar, Budva, Kotor, and Herceg Novi), the central re-
gion (Podgorica, Cetinje, and Niksic), as well as the northeastern 
(Berane) and northern (Zabljak), in Tables 1 and 2, the average annu-
al temperatures and precipitation, and the height of the snow cover at 
meteorological stations in the municipalities where measurements 
were taken are shown, taken from the Hydro meteorological and 
Seismological Institute of Montenegro (ZhMSCG). 

Table 1.  Rank and position of stations, with temperature data of average 
daily temperatures. Source: Hydro meteorological and Seismological Insti-

tute of Montenegro – ZhMSCG. 

Station Measurements 
from 

Average daily 
temperatures 

Average max-
imum tem-

perature 

Average min-
imum tem-

perature 
Ulcinj 1949 7,2 16,2 -7,3 

Bar 1949 8,5 19,5 -8,7 
HercegNovi 1948 8,4 15,6 -4,5 

Cetinje 1946 1 10,9 -14,5 
Podgorica 1947 5,5 14,7 -8,0 
Nikšić 1949 1,7 10,2 -12,9 
Berane 1950 -1,1 13,7 -20,4 
Žablјak 1958 -3,9 6,4 -21,7 

 
Average daily temperatures are calculated as the mean value of 24-
hour measurements at automatic meteorological stations. Coastal cit-
ies such as Ulcinj, Bar, Budva, Kotor, and Herceg Novi have similar 
temperature values, which is a result of their openness to the sea and 
insolation. In Podgorica, the values are slightly lower, but the open-
ness to the sea through the Podgorica-Skadar valley keeps the tem-
perature values close to those of coastal cities. 
 
The Nikšić field, located 55 km inland from the sea as the crow flies, is 
also open to the sea via the Zeta valley, the Podgorica-Skadar valley, 
and the Bojana valley, from where warm air masses come. However, 
the amount of precipitation is somewhat higher, which affects air 
cooling. Berane has an exceptionally continental climate. Low air 
temperatures are influenced by surrounding mountains, distance 
from the sea, and the valley-like character of the area. Meanwhile, 
Žabljak experiences a mountain climate. 
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Figure 2. Average annual air temperatures for the period 1991-2020. 
Source: Government of Montenegro 

Table 2. Data on annual precipitation amounts expressed in mm and snow 
cover heights expressed in cm. Source: Hydro-Meteorological Institute and 

Seismology of Montenegro 

Station Annual precipitation amount Snow depths Average Maximum Minimum 
Ulcinj 1278,5 2018,8 758,4 0 

Bar 1376,7 1913,1 758,0 0 
Herceg Novi 1873,5 2771,6 1117,0 0 

Cetinje 3341,3 5383,0 1908,9 3 
Podgorica 1660,7 2475,7 869,6 0 

Niksic 1937,2 3214,3 1096,4 1 
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Berane 906,7 1443,2 486,8 2 
Žabljak 1492,2 2255,8 1017,6 20 

 
Monthly precipitation is measured from 6 UTC on the last day of the 
previous month to 6 UTC on the last day of the current month. Meas-
urements are taken at a height of 1m above ground level, on a receiv-
ing surface standardized by the World Meteorological Organization to 
200 cm2.  
 

 
 
Figure 3. Average annual precipitation for the period: 1991-2020. 
Source: Government of Montenegro 
 
It is expressed as the amount of water precipitation in mm or the 
quantity in l/m2. (Đujić & Anđelković, 2005). In coastal areas, ap-
proximately 74% of the total precipitation falls during the cold half of 
the year. It is not uncommon for no rainfall to occur during the sum-
mer months. Similar patterns are observed in Podgorica and Nikšić, 
where the highest precipitation is recorded from October to January. 
(Radojičić, 2005). 
 
Inland from Herceg Novi, or rather the Bay of Kotor, lies a place 
known as the wettest place in Europe, Crkvice. The direct exposure to 
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the influence of the Mediterranean, or rather the Adriatic Sea, results 
in a large amount of precipitation. Warm and moist air masses mov-
ing from the south condense along the slopes of Orjen, causing signif-
icant precipitation in Crkvice, with an average of 4742 mm (Hydrome-
teorological Institute of Montenegro). The smallest amount of precipi-
tation is in Berane, where we also have the highest share of snow. 
 
Cloudiness represents the degree of sky coverage by clouds and in 
climatology is expressed in tenths (Ducic & Andjelkovic, 2005). 
Cloudiness affects the temperature regime. On cloudy days, the daily 
temperature fluctuations are smaller, while on clear days tempera-
tures reach extreme values, maximum in summer and minimum in 
winter. In Podgorica, we have an average of 132 clear days and an av-
erage of 104 cloudy days. When it comes to sunshine hours, they 
range from 1693 hours in Kolasin to 2660 hours in Ulcinj. On average, 
the capital has 2462 sunny hours per year (Hydrometeorological In-
stitute of Montenegro). 
 
Wind represents the horizontal movement of air. Wind is a direct con-
sequence of the distribution of air pressure and arises from the action 
of pressure gradient force (Ducic & Andjelkovic, 2005). Dominant 
winds in Montenegro are north, northeast, and south. Bura and jugo 
are the most significant winds blowing throughout the year but are 
most common in the winter period. Bura blows from the northeast 
and north, affecting the temperature decrease, reducing cloudiness 
and air humidity. It is strongest in the central valley area, along the 
Zeta and Moraca valleys, across Lake Skadar and the Bojana River, as 
well as across the Grbalj and Draga fields towards the Bay of Kotor, 
and across the Sutorman towards Bar and Sutomore (Radojicic, 
2008). The maestral is also significant, blowing along the coast during 
the warmer half of the year. Its direction of movement is from the 
southwest and west. This wind refreshes and is suitable for sailing. 
Jugo is a warm and humid wind that brings cloudiness and precipita-
tion. It often comes from the African region and carries precipitation 
with dust particles, the so-called dirty rain. Burin is also known as 
nocturnal wind, blowing at night, mainly after rain from the land to-
wards the sea. Its opposite is the smornik, or daily wind, blowing in 
the afternoon hours from the cooler sea towards the warmer land. 
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Figure 4. Wind rose climatology for the period 1991-2020. Source: Hy-
drometeorological Institute of Montenegro 
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2. PHENOMENOLOGY AND IMPACT 
ASSESSMENT OF GEOPHYSICAL 

HAZARDS 
 
Under geophysical hazards, threats that may result from or be the ef-
fect of certain natural phenomena are implied, where the outcome can 
be changes in the environment, material damage, as well as loss of 
life. Biophysical hazards include seismic hazards or earthquakes, 
landslide hazards, erosion, forest fires, volcanic eruptions, while hy-
drological disasters, floods, flash floods, tsunamis, etc., fall under hy-
drological hazards. 

2.1. Classification of Natural Hazards and Their Impacts: 
Understanding Montenegro's Vulnerabilities 

 
Natural hazards, as well as those caused by human negligence, affect 
thousands of people every year. The consequences of these events of-
ten result in catastrophic loss of life and physical devastation. Natural 
hazards are geological or meteorological phenomena that result in the 
loss of human lives or property. Natural disasters include: earth-
quakes, landslides, erosion, forest fires, floods, volcanic eruptions, 
tsunamis, hurricanes, tornadoes, severe storms, and droughts. 
 
Some of these phenomena can be caused by a combination of several 
different forces. For example, landslides can be caused by meteorolog-
ical phenomena, i.e., precipitation saturating the soil on unstable 
slopes, but landslides can also occur as a result of earthquakes. Simi-
larly, tsunamis occur as a consequence of submarine earthquakes, 
meteor or comet impacts, underwater earthquakes, which result in the 
creation of waves that can reach heights of up to 30 meters above sea 
level. 
 
The World Meteorological Organization (WMO) and the United Na-
tions (UN) reported in 2021 that the number of natural disasters per 
decade had increased fivefold from 1979 to 2019. And data collected 
in EM-DAT, an international disaster database maintained by the 
Centre for Research on the Epidemiology of Disasters in Brussels, 
shows that since 1998, around 300 disasters have been recorded an-
nually (www.britannica.com). 
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The consequences of disasters manifest themselves in material and 
human losses. People who experience a disaster often face emotional 
problems such as stress, anxiety, constant worry, and more. While 
some recover independently from the consequences, others require 
professional help to overcome depression, insomnia, or similar issues. 
 
Material losses from disasters are measured in billions of dollars. The 
costs are reflected in the destruction of infrastructure and residential 
buildings, as well as damage to agricultural goods, as a result of 
floods, hurricanes, earthquakes, and more. Floods in Pakistan in 2022 
cost the country more than 30 billion dollars, while Hurricane Katrina 
hit the United States in 2005, causing damage of over 186 billion dol-
lars. The most recent event from 2023 is the earthquake in Turkey 
and Syria, where the material damage was estimated at over 34 billion 
dollars, while in the same earthquake, more than 48,000 people lost 
their lives (www.britannica.com). Based on this data, we conclude 
that recovery from disasters is a complex and very costly process that 
has a significant impact on the economy of a society. 

2.2. Natural and Anthropogenic Factors: Interplay and Im-
pacts 

Earthquakes are associated with deformations in the Earth's crust 
that have resulted from the movement of lithospheric plates (Gerzina 
& Carević, 2019). This movement of lithospheric plates is called plate 
tectonics and is the most common cause of earthquakes, so we can 
speak of tectonic earthquakes, and such earthquakes occur precisely 
at the contact of tectonic plates. In some places in the Earth's crust, 
there are fissures called faults. Faults can form under the influence of 
compressive, tensile, and shear forces, and depending on the type of 
displacement, we distinguish between normal, reverse, and strike-slip 
faaults (Ivanović, 1991). 
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Figure 5. Types of faults in the Earth's crust: a) Normal fault,b) Reverse 
fault, c) Strike-slip fault. 

 
Normal fault typically occurs as a result of extension, reverse fault due 
to compression, while in strike-slip faults, movement occurs along the 
direction of fault extension (Ivanović, 1991). In addition to tectonic 
causes, earthquakes can result from volcanic eruptions, volcanic 
earthquakes, or collapse of cave ceilings and underground spaces, 
known as urvan earthquakes.  
 
Moreover, earthquakes can occur as a consequence of comet, meteor, 
and asteroid impacts (Gerzina & Carević, 2019). When discussing 
earthquakes induced by human activity, it refers to induced seismici-
ty, which triggers minor tremors and ground shaking. There are nu-
merous reasons for induced seismicity, with one of the main ones be-
ing large accumulations causing pressure. The first documented case 
of induced seismicity is associated with accumulation during the con-
struction of the Hoover Dam on the Colorado River between the states 
of Nevada and Arizona in 1930. The dam was named after the Ameri-
can president Herbert Hoover, initially called Boulder. 
 
Although there were initial doubts about the occurrence of so-called 
induced seismicity and the possibility that artificial reservoirs could 
trigger tremors, with the increase in the number of similar accumula-
tions, the number of recorded tremors on dams also increased. Today, 
the prevailing understanding is that induced seismicity is the physical 
response of a portion of the Earth's crust to reservoir filling, when cer-
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tain specific conditions are met, meaning that induced seismicity oc-
curs when certain conditions are met. 
 

 
 

Figure 6. Hoover Dam on the Colorado River. Source: [National Park Ser-
vice](https://www.nps.gov/lake/learn/historyculture/hoover-and-davis-

dams.htm) 

 
 
This means that the causative fault, which can produce the release of 
seismic energy, is already stressed to the critical threshold, so that ad-
ditional loads and propagation of pore pressures due to reservoir fill-
ing can trigger the release of seismic energy. Such a definition also 
implies that the stimulation due to reservoir filling cannot increase 
seismic potential and seismic risk if seismic risk at the dam site is ad-
equately assessed (Božović, 2003). In cases where seismic risk is ade-
quately assessed, reservoir filling cannot increase seismic risk. 

2.3. Characteristics of Natural Disasters: Understanding the 
Patterns 

 
Disasters injure, kill, induce emotional stress, and trauma. They de-
stroy homes and businesses, trigger economic crises, and represent 
financial ruin for many. The poorest segments of society are often the 
most affected and vulnerable (Cuny, 1994). The scope of disasters has 
been exponentially increasing since the 1970s (Cvetković, Filipović, & 
Gačić, 2018). Between 1900 and 2013, there were 25,552 natural dis-
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asters. The highest number consists of hydrological, followed by me-
teorological, geophysical, climatic, and biological disasters (Mijalković 
& Cvetković, 2014). The concept of disaster is often equated with the 
concept of hazard, which is not correct. Table 3 illustrates the differ-
ence between these two concepts. 

Table 3. Conceptual Differences between Hazard and Disaster. Source: 
Cvetković, 2020 

HAZARDS DISASTERS 
 
Existence of threats to 
life, health, the envi-
ronment, and proper-
ty. 

The realized threat and resulting conse-
quences for life, health, the environment, 
and property. 

 
Event in an uninhabit-
ed area. 

Manifestation in inhabited areas. 

 
Absence of interac-
tions with physical 
and social systems. 

Existence of interaction with physical and 
social systems. 

 
There are no other cri-
teria besides the fact 
that a natural event 
occurred. 

According to the EM-DAT international da-
tabase, a hazard turns into a disaster when: 
there are 10 or more fatalities, 100 or more 
affected; a state of emergency is declared; in-
ternational assistance is requested. 

 
 

Natural disasters have the potential to become catastrophes in the ab-
sence of adequate mitigation systems (Chadta et al., 2007). The term 
"catastrophe" originates from the French word "désastre" (dés - bad; 
astre - star), indicating a "bad or evil star." Etymologically, the word is 
of Greek origin, from the word "katastrophe," meaning overturn, re-
versal, or catastrophe. 
 
Porfiriev (2005) defines a catastrophe as an event that destabilizes so-
ciety and the social system, leading to the inability or impaired func-
tioning of connections and communication among its elements or so-
cial units (communities, social groups, and individuals). Preet (2006) 
suggests that catastrophes are social phenomena involving the inter-
action of a hazardous physical process with the local characteristics of 
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everyday life in a place and the larger social and economic forces 
shaping that area. 
 
According to Bimal (2011), natural disasters can be categorized by 
their origin into atmospheric and hydrospheric (tornadoes, cyclones), 
lithospheric (earthquakes, volcanic eruptions, tsunamis), and bio-
spheric (forest fires, bacteria). Considering their source of occurrence, 
they can also be classified as endogenic (earthquakes, volcanic erup-
tions), exogenic (floods, droughts), and anthropogenic (floods caused 
by dam breaches). 
 
The United Nations Office for Disaster Risk Reduction (UNISDR, 
2009) provides a widely accepted definition of the term "disaster," re-
ferring to a disturbance in the functioning of a community or society 
involving extensive human, material, economic, and environmental 
losses and impacts, exceeding the ability of the affected community or 
society to cope using its own resources. 
 
The process of a catastrophe passes through four phases (Milivojević, 
Kokić-Arsić, Aleksić, & Grubor, 2011): 
 

• Natural or human event: referring to natural events like earth-
quakes, volcanic eruptions, giant solar eruptions, supernova 
explosions near the solar system, and human-made events re-
sulting from human activities like nuclear or biological warfare, 
uncontrolled scientific experiments, etc. 

• Catastrophe action: actions resulting from the event, such as 
mass human suffering, material destruction, nuclear winters, 
abrupt global warming or freezing, which may encompass part 
of the planet, be global in nature, or even involve broader cos-
mic space. 

• Cessation of action: bringing along consequences that may be 
local, regional, or global, including mass human deaths, de-
struction of humanity, total destruction of objects. In the case 
of events in cosmic space, the outcome could be the destruction 
of Earth or even the solar system. 

• Recovery: involving many factors and partial actions of human-
ity. Factors influencing the process include the level of destruc-
tion, occurrences like radioactive radiation, destroyed econom-
ic systems, mass injuries, and illnesses of people. When dis-
cussing assumptions about global action and the destruction of 
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humanity, one can speak of the possibility of the emergence of 
a new civilization on Earth over a multi-millennial period. 

 

2.4. Catastrophic Events in the Earth's Lithosphere: Under-
standing Natural Disasters 

 
The interior of the planet Earth is divided into several layers, includ-
ing: outer crust (continental/oceanic); earth's mantle or lithosphere; 
upper mantle; lower mantle; core; outer core; and inner core (baro-
sphere).  
 
The appearance of the Earth's relief is largely the result of endogenic 
movements, which occur in the interior of the Earth, namely in the 
Earth's crust. These are mainly geodynamic processes that cause the 
movement of continents, i.e., tectonic plates. As a result of this 
movement, processes such as subduction of parts of the Earth's crust, 
volcanic and intrusive activities, deformation of the Earth's crust, etc., 
occur. Subduction of oceanic crust under continental crust causes arc 
volcanoes on land, which predominantly erupt andesitic lava (Glava-
tović, 2005). 
 

 

Figure 7. Subduction process at the continental marginw 

 
As a result of the contact between tectonic plates, pressure is released 
in the rocks, leading to deformations such as faults, fractures, rifts, or 
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uplift of rock masses. All these events in the Earth's lithosphere con-
tribute to the formation of relief, while internally they cause phenom-
ena such as earthquakes, volcanism, deformation of the Earth's crust, 
and so on. 

2.4.1. Plate Tectonics: Understanding Earth's Dynamic Crust 
 
The superficial, solid layer of the Earth is, on average, 35 km thick and 
is called the Earth's crust. The lithosphere or Earth's crust is a solid, 
rocky outer shell of the Earth, structurally complex and diverse in 
composition, with varying thicknesses, extending from the Earth's 
surface to a boundary known as the Mohorovičić discontinuity (Glava-
tović, 2005). 
 
The Earth's crust is composed of igneous, sedimentary, and meta-
morphic rocks. Igneous rocks form through the cooling of lava and 
magma and the crystallization of dissolved minerals. Sedimentary 
rocks form through the accumulation of minerals on the Earth's sur-
face, predominantly in aquatic environments, while metamorphic 
rocks form through the metamorphosis of igneous and sedimentary 
rocks exposed to altered temperatures and pressures (Gerzina & Car-
ević, 2019). 
 
The Earth's crust consists of continental and oceanic crust. The conti-
nental crust is up to 35 km thick, while the oceanic crust is thinner, 
with an average thickness of 7 km. The Earth's crust is composed of 
three layers of rock: a surface layer of sedimentary rocks with a thick-
ness of 5 to 15 km, followed by a layer of igneous rocks (granites), with 
a significant proportion of the silicate component SiO, approximately 
15 km thick, and a layer that forms the base of the Earth's crust, a lay-
er of basalt, with a thickness of 5 to 15 km. The oceanic crust consists 
of a layer of basaltic rocks (Glavatović, 2005). 
 
All events in the Earth's lithosphere are conditioned by the movement 
of tectonic plates, primarily continental but also oceanic. In zones of 
collision between tectonic plates resulting from their movements, me-
chanical energy is released, which is a consequence of the mechanical 
breaking of rocks and leads to the formation of seismic waves and the 
occurrence of earthquakes. On planet Earth, we have seven major tec-
tonic plates and dozens of minor ones. 
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Rank Tectonic plate Type Area in square kilometers 

1. Pacific Plate Main 103.300.000 

2. North American Plate Main 75.900.000 

3. Eurasian Plate Main 67.800.000 

4. African Plate Main 61.300.000 

5. Antarctic Plate Main 60.900.000 

6. Indo-Australian Plate Main 58.900.000 

7. South American Plate Main 43.600.000 

8. Somalian Plate Less 16.700.000 

9. Nazca Plate Less 15.600.000 

10. Philippine Plate Less 5.500.000 

11. Arabian Plate Less 5.000.000 

12. Caribbean Plate Less 3.300.000 

13. Cocos Plate Less 2.900.000 

14. Caroline Plate Less 1.700.000 

15. Scotia Plate Less 1.600.000 

16. Burma Plate Less 1.100.000 

17. Neo-Tethys Plate Less 1.100.000 

 

Table 4. List of Major and Minor Tectonic Plates by Size. Source: 
www.worldatlas.com, 2023 
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Figure 8. Map of Major and Some Minor Tectonic Plates. Source: 
www.worldatlas.com, 2023 

 
There are three types of tectonic plate boundaries depending on how 
they move: 
 
1. Transform boundaries - occur where plates slide past each other 
along a transform fault. The relative motion of plates is either sinistral 
(to the left relative to the observer) or dextral (to the right relative to 
the observer). 
2. Divergent boundaries - occur where plates move away from each 
other, characteristic of mid-ocean ridges and rift zones like the East 
African Rift. 
3. Convergent boundaries - occur where two plates collide, creating a 
subduction zone where one plate is forced beneath another or conti-
nental collisions where two continental plates converge. In subduc-
tion zones, friction and heating of the subducting plate almost always 
create a zone of volcanism (Oraskes, 2003). 
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Figure 9. Major lithospheric plates of Earth's lithosphere, with arrows indi-
cating the direction of movement of individual plates - plate boundaries. 

Source: Stanković, 2016 

2.4.2. Seismic Activity: Understanding Earthquake Occurrences 
 
Earthquakes have occurred throughout the entire history of the for-
mation and development of Earth's crust. Considering the cata-
strophic consequences of destructive earthquakes, which result in the 
loss of human lives and material goods, there has always been a need 
to study the phenomenon of earthquakes. In recent decades, there has 
been an intensive development of instruments for recording seismic 
waves caused by earthquakes, observation of physical phenomena re-
lated to their preparation phase, as well as methods for data analysis 
and processing (Glavatović, 2005). 
 
An earthquake is the shaking of the ground that occurs as a result of 
the release of energy during faulting. The place on the fault surface 
where energy is released, or where seismic waves originate, is called 
the hypocenter or focus of the earthquake. This released energy is 
transmitted in the form of seismic waves in all directions. The earth-
quake will be felt on the surface first at the epicenter, which is the 
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point directly above the hypocenter. The distance between the epicen-
ter and the hypocenter is called the depth of the earthquake (Gerzina 
& Ćarević, 2019). 
 

 

Figure 10. Elements of an earthquake: epicenter and hypocenter 

 
According to Ivanović (1991), it is important to distinguish between 
the earthquake focus (hypocenter) and the area of the hypocenter fo-
cus because the seismic process can start in a very small focus and 
then spread to the entire area of the focus. The same applies to the ep-
icentral area. The epicentral area usually coincides with the area of 
maximum destruction, known as the seismogenic zone, while the time 
of occurrence of the earthquake is called the hypocentral time. 
 
The most important parameter of earthquake intensity, introduced by 
Charles Francis Richter (1935), is the earthquake magnitude, which 
directly depends on the energy released by the tremor. Magnitude 
represents a measure of the amount of energy released at the hypo-
center. On the other hand, we have the macroseismic intensity, which 
represents a measure of the effect of that energy at a point on the 
Earth's surface (Ivanović, 1991). 
 
The earthquake intensity is the degree of surface effects caused by the 
earthquake, or a measure of their destructiveness. The intensity of an 
earthquake is a qualitative parameter of its strength, so we can say 
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that intensity scales are descriptive. Today, the Mercalli scale is used 
to measure the intensity of earthquakes, devised by Giuseppe Mercalli 
(1902). This scale consists of 12 degrees of earthquake intensity based 
on sensory observations and the degree of damage. 

2.4.3. Seismic Waves and Forecasting: Understanding Earthquake 
Prediction 
 
Energy generated in the hypocenter spreads in all directions in the 
form of elastic waves, which we call seismic waves. There are three 
types of seismic waves: longitudinal, transverse, and surface waves. 
 
Longitudinal or compressional waves represent a rapid alternation of 
pressure and rarefaction of material with a change in its volume. The 
longitudinal "P" wave is a sound wave type. As it passes through 
rocks, each rock particle moves back and forth in the direction of wave 
propagation. In this way, the rock undergoes compression and dila-
tion, as if struck sharply with a hammer at one end. Particles exposed 
to the impact move momentarily, then return back. They transfer 
stress to neighboring particles and force them to move to the right. 
These waves have the highest speed when breaking the surface, which 
amounts to 7-8 km/s (Ivanović, 1991). 
 

 

Figure 11. Longitudinal Waves 

 
 



  41 
 

Transverse or shear waves deform the material through which they 
pass, but without changing its volume. When "S" waves propagate, 
particles move perpendicular to the direction of wave propagation, re-
sembling a rope tied at one end and shaken at the other. These waves 
move at a slower speed than longitudinal waves, which is about 4-4.5 
km/s (Ivanović, 1991). 
 

 

Figure 12. Transverse Waves 

 
Surface waves - Waves that pass through the interior parts of the 
Earth are accompanied by surface waves, which propagate along the 
Earth's surface. There are two types of surface waves: Love waves and 
Rayleigh waves. Surface waves arise on the free surface of a solid, 
elastic space, similar to gravitational waves on the surface of a liquid 
under the influence of wind. 
 
 Love waves are transverse oscillations similar to "S" waves, but they 
only occur in the horizontal plane. They propagate along the Earth's 
surface, continuously bouncing off the upper and lower boundaries of 
surface layers. 
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Figure 13. Love waves 

 
Relief waves have a vertical component. In them, the impact occurs in 
the direction of wave propagation, and then oscillation occurs up-
wards, backwards, downwards, and a new impact occurs (Ivanović, 
1991). 

 

 

Figure 14. Relief Waves 
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The task of predicting earthquakes remains an insurmountable chal-
lenge due to their inherent unpredictability. These natural phenome-
na defy forecasting, rendering any attempts at prediction futile. How-
ever, our understanding acknowledges certain patterns, notably the 
heightened seismic activity in specific regions, particularly along the 
boundaries of lithospheric plates. Despite the inability to pinpoint the 
exact timing and location of future earthquakes, insights gleaned from 
historical earthquake data enable the formulation of long-term fore-
casts for particular regions. By analyzing seismic activity trends and 
geological characteristics, scientists can identify areas with height-
ened earthquake risk and provide probabilistic assessments of future 
seismic events. While these forecasts lack precision in terms of specif-
ic events, they serve as valuable tools for informing risk management 
strategies, urban planning, and disaster preparedness efforts in 
earthquake-prone regions.  
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3. EARTHQUAKE AS A NATURAL 
PHENOMENON: UNDERSTANDING ITS 

DYNAMICS 
 
An earthquake, characterized by the shaking of the ground, occurs 
due to the abrupt release of energy along fault lines. This seismic 
event originates from a specific point on the fault plane, known as the 
hypocenter or earthquake focus, as described by Gerzina and Carević 
(2019). The hypocenter marks the precise location where seismic 
waves originate, initiating the seismic activity that propagates out-
ward. It's worth noting that in the literature, the term "epicenter" is 
frequently employed interchangeably with the earthquake hypocenter, 
referring to the point on the Earth's surface directly above the hypo-
center. This distinction helps geoscientists and seismologists precisely 
pinpoint the origin and characteristics of seismic events, facilitating 
more effective monitoring, analysis, and response strategies. 
 
The characteristics of earthquakes, as outlined by Cvetković (2020), 
encompass several key aspects. Firstly, earthquakes occur suddenly 
and without warning, adding to their unpredictability and the chal-
lenges associated with preparedness efforts. Secondly, while there ex-
ist advanced scales for measuring earthquake intensity, accurately 
predicting their occurrence remains elusive, contributing to the com-
plexity of disaster management. Thirdly, earthquake-prone regions 
are typically categorized into seismic zones, aiding in risk assessment 
and resource allocation to mitigate potential impacts. Moreover, the 
consequences of earthquakes extend beyond the intensity of ground 
shaking, also contingent upon the resilience of built structures and 
environmental elements, amplifying the overall impact on affected ar-
eas. Additionally, earthquakes inflict extensive damage on critical in-
frastructure, leading to significant economic and social disruptions 
within affected communities. Furthermore, earthquakes can trigger 
serious secondary hazards, compounding the challenges in post-
disaster response and recovery efforts. Finally, the consequences of 
earthquakes are influenced by various factors, including the duration 
of ground shaking, local environmental conditions, and the resistance 
level of the affected areas, underscoring the multifaceted nature of 
earthquake impacts. 
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The consequences of earthquakes can include damage or collapse of 
all types of buildings, infrastructure, and critical facilities. Attention 
should be focused on residential buildings (Figure 16a and 16b), cul-
tural-historical monuments (Figure 16c), important facilities such as 
hospitals, industrial facilities, private property such as automobiles 
(Figure 16g), as well as road and technical infrastructure (Figure 16d). 
 

 

 
 

Figure 15. Examples of damage after the earthquakes in Turkey and Syria 
in 2023: (a. and b. Residential buildings, Turkey; c. Jeni Mosque, Malatya, 

Turkey; d. Automobile in Aleppo, Syria. Source: theguardian.com 

 
The visual evidence provided by the attached images vividly illustrates 
the substantial material damage inflicted by earthquakes, underscor-
ing the profound threat they pose to both property and human lives. 
Beyond the visible destruction, earthquakes also engender considera-
ble risks to public health and safety, as highlighted by the collapse of 
buildings and infrastructure depicted in the images. Moreover, the af-
termath of seismic events extends beyond physical devastation to en-
compass disruptions in economic and social relations within affected 
communities. Businesses may suffer financial losses, livelihoods may 
be jeopardized, and essential services may be compromised, exacer-
bating the socio-economic impact of earthquakes. Furthermore, the 
psychological toll of witnessing and experiencing such devastation 
cannot be overstated, as communities grapple with trauma, grief, and 
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uncertainty in the aftermath of seismic disasters. In sum, the images 
serve as a poignant reminder of the multifaceted impacts of earth-
quakes, emphasizing the urgent need for robust disaster prepared-
ness, mitigation, and recovery efforts to safeguard lives and liveli-
hoods in earthquake-prone regions (Figure 17). 
 

 

Figure 16: Destroyed road in Turkey. Source: thenationalnews.com 

 

3.1. Seismic Hazard and Risk Assessment 
 
In the past decade, nearly 60% of people affected by disasters have 
lost their lives due to the consequences of earthquakes. A complicat-
ing factor is the fact that they cannot be predicted and can occur any-
where at any time (UNDRR, 2010). Earthquakes can cause massive 
material losses, leave people homeless, and communities without in-
frastructure, resulting in significant economic damage. 
 
In terms of frequency from 1900 to 2013, earthquakes rank third 
among other disasters (hydrological and meteorological). During this 
period, most earthquakes occurred in Asia, followed by America, Eu-
rope, Africa, and the least in Oceania. The highest number of casual-
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ties, injuries, and people left homeless were in Asia, while the least in-
juries, casualties, and homelessness were in Oceania (Cvetković, Mi-
lojković & Stojković, 2014). 
 
Annually, there are about a million earthquakes, of which about three 
hundred thousand are felt, a thousand of them cause damage, one 
hundred to two hundred are destructive, twenty shake the entire mass 
of the Earth, and one to two are catastrophic. In terms of Percent-
agess, from the consequences of earthquakes, the highest number of 
people died (27.76%), were injured (51.77%), affected (53.30%), and 
became homeless (52.75%) in the period from 2000 to 2013 
(Cvetković, Milojković & Stojković, 2014). 
 
Depending on their intensity, earthquakes can have various effects: 
psychological (fear, panic), mechanical or destructive effects (damage 
and collapse of residential buildings, cultural monuments, roads, and 
other infrastructure, bridges), pedological and geological effects influ-
encing changes in the Earth's surface appearance (formation of new 
lakes, changes in river flows, floods, changes in water levels in wells, 
formation of surface cracks, new landslides, and activation of existing 
ones, destruction of plant cultures), chemical effects (damage to nu-
clear power plants and chemical facilities resulting in the emission of 
pollutants endangering the environment), tsunamis (underwater 
earthquakes generate tsunamis, which can reach heights of several 
tens of meters) (Đorđević, 2018). 
 
Seismic risk involves a set of events (earthquakes), related conse-
quences (damage and losses in a broader sense), and probabilities of a 
particular occurrence during a certain period. Damage and loss can 
refer to individual structures, businesses, communities, or the entire 
infrastructure of a nation and can also be measured in monetary 
terms (repair costs, loss of income, casualties (injuries and deaths), or 
loss of function (production capacities) (McGuire, 2004). 
 
Thus, seismic risk is reflected not only in human losses but also in 
material losses. Therefore, assessing seismic risk starts from the ex-
pected damage to existing building stock and infrastructure, based on 
which potential hazards to human health and lives, as well as appro-
priate material losses, are calculated. Therefore, it is necessary to as-
sess both the hazard and the exposure of buildings and the population 
to seismic risk to assess the vulnerability levels of individual building 
types. The consequences that earthquakes can bring are shown in ta-
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ble no. 5, which indicates the level of damage earthquakes can cause 
according to intensity expressed in the Mercalli scale. 
 

 
Maximum 

acceleration 
in m/s² 

 
Seismic 

intensity 
level 

 
Seismic in-
tensity level 

 
Seismic intensity level 

0,0025 I Imperceptible 
earthquake 

It is only registered by 
seismographs. 

0,0025-0,005 II Very light 
earthquake 

It is only felt by sensitive 
individuals, mostly on 

higher floors. 

0,005-0,010 III Light earth-
quake 

More people feel it inside 
houses. 

0,010-0,025 IV Moderate 
earthquake 

In houses, a larger number 
of residents feel it, while 

only few individuals feel it 
in open spaces. Doors and 
furniture shake, windows 

and dishes rattle as if pass-
ing by large trucks. Some 

people are awakened. 

0,025-0,050 V Fairly strong 
earthquake 

Many people notice it in 
open spaces. Hanging ob-
jects sway. Pictures on the 
wall move. Some smaller 

items are displaced. Doors 
and windows open and 

close. Some individuals flee 
from houses. 

0,050-0,100 VI Strong earth-
quake 

All individuals fleeing from 
houses notice it. Pictures 

fall from walls, many items 
are broken, dishes are shat-

tered. Pieces of furniture 
are shifted or overturned. 
Smaller church bells ring. 
Some damage occurs to 

poorly built objects. 

0,10-0,25 VII Very strong 
earthquake 

Collapse and destruction 
with significant damage to 
furniture and residences. 

Larger church bells ring. A 
large number of well-built 

houses are damaged. 
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Chimneys break and fall 
from roofs. Many chimneys 

collapse. 

0,25-0,50 VIII Devastating 
earthquake 

About a quarter of build-
ings are severely damaged, 
some houses collapse, and 
many become uninhabita-
ble. Cracks form in wet soil 

and on steep slopes. 

0,50-1,00 XIX Destructive 
earthquake 

About 50% of brick houses 
are significantly damaged. 

Many collapse, and the ma-
jority become uninhabita-

ble. 

1,0-2,5 X Disastrous 
earthquake 

About 3/4 of buildings are 
severely damaged, and 
most of them collapse. 

Cracks several centimeters 
wide form in the ground. 
Earth slides occur, and 
parts of cliffs break off. 

2,5-5,5 XI Catastrophic 
earthquake 

All brick buildings collapse. 
Wide cracks form in the 

ground, through which wa-
ter carrying mud and sand 

penetrates. The ground col-
lapses, many rocks detach 

and fall. 

5-10 XII 
Great cata-

strophic 
earthquake 

No human structure can 
survive. The appearance of 
the land changes complete-

ly, lakes are filled in, and 
rivers change their courses. 

 

Table 5. Modified Mercalli Intensity Scale of Seismic Intensity. Source: 
Ivanović, 1991 

 
To conduct a risk assessment and develop a model of expected seismic 
losses for a specific area, it is necessary to process data on seismic 
conditions, geological structure, frequency of seismic activity, as well 
as on the exposure and vulnerability of building stock and infrastruc-
ture to seismic hazards. Risk assessment is conducted with the aim of 
evaluating the vulnerability of infrastructure and buildings. Based on 



  50 
 

this assessment, expected losses and consequences for health and 
lives of people can be calculated. 
 
Seismic hazard refers to the effects that an earthquake can cause at a 
specific location, while exposure encompasses the dimensions of hu-
man activity in areas of seismic hazard. Vulnerability relates to rela-
tive financial losses due to damage in relation to the value of the 
building expressed in terms of repair costs and replacement costs of 
objects. Assessing seismic risk is a logical way to make decisions about 
seismic safety. Vulnerability is one of the key factors in seismic risk 
assessment. Vulnerability refers to the potential for suffering to a cer-
tain extent of loss caused by some type of hazard (Etkin et al., 2004), 
while Turner defines it as the likelihood that a system will experience 
damage due to exposure to a hazard (Turner et al., 2003). 
 
Vulnerability emphasizes the response of the system to a hazard or 
potential hazard, which determines the likelihood of loss from the 
hazard. The concept of vulnerability focuses solely on the condition of 
the system before the hazard, which is of great importance for future 
hazard preparedness. It is an inherent characteristic of the system and 
changes as it moves from one place to another or undergoes recon-
struction after a disaster. For example, if a community settles in an 
area prone to floods, vulnerability will increase, whereas if it moves 
away from that area, vulnerability decreases (Hongjian Zhou, et al., 
2008). 

3.2. History of Earthquake Studies: Tracing the Evolution of Under-
standing in Montenegro 
 
Earthquakes are undoubtedly among the most terrifying natural dis-
asters. Due to the danger they pose, records of earthquakes can be 
found in documents dating back thousands of years. The oldest rec-
ords of earthquakes date back to ancient China, during the Shang 
dynasty, 3000 years before our era. Herodotus in the 4th century BCE 
mentioned earthquakes as "marvelous phenomena" (Ivanović, 1991). 
 
Although ancient Greeks, Japanese, and Eskimos attributed the caus-
es of earthquakes to the anger of gods, the movements of whales shak-
ing the earth, and its sheer age, even then, the ancient Roman poet 
said that "nature does everything according to its own will without 
any gods" (Paštar, 2019). In the records of the oldest civilizations, 
earthquakes are mentioned from very ancient times. The story from 
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the Bible about the destruction of Sodom and Gomorrah and the fall 
of the walls of Jericho (around 1100 BCE) can be linked to earth-
quakes. Pliny the Elder (23 – 79 CE) also showed interest in earth-
quakes (Ivanović, 1991). 
 
Most of the records dating from that period, including those from the 
old and middle ages, are mostly based on mystical explanations of this 
natural phenomenon. It wasn't until the 18th century that John 
Michell concluded that earthquakes occur as a result of the passage of 
elastic waves through the Earth's mass. The first list of major earth-
quakes that occurred worldwide was compiled by A. Perray in 1840. 
His work was continued by R. Mallet, who published about 7,000 
earthquakes in the Reports of the British Society in 1852 (Ivanović, 
1991). 
 
The largest and most destructive earthquakes recorded so far are 
shown in Table 5. In Lisbon (1755), Calabria (1783), California (1906), 
Messina (1906), China (1920), Tokyo (1923), Bulgaria (1928), India 
(1935), Chile (1939), Turkey (1939), Romania (1940), Greece (1954), 
the Indian Ocean tsunami (2004), Japan (2011), earthquakes in Tur-
key and Syria (2023). 
 
The earthquake in Sendai (Japan) in 2011, accompanied by a tsunami, 
had catastrophic consequences. The tremor had a magnitude of 8.9 – 
9.2 on the Richter scale and was the strongest earthquake ever rec-
orded in Japan. 15,849 people died, 6,156 were injured, and 2,546 are 
listed as missing. During the earthquake, a tsunami 10 meters high 
was triggered, which leveled entire cities. This earthquake also caused 
damage to the Fukushima nuclear power plant, posing a global threat 
(https://en.wikipedia.org/wiki). 
 
The latest major earthquake occurred in Turkey and Syria on Febru-
ary 6, 2023, causing significant material damage and human losses 
across Turkey and Syria. According to official data, the number of 
human casualties in Turkey and Syria exceeded 41,000. 

Table 6. Earthquakes That Caused the Greatest Disasters. Source: 
www.znanje.org 

Date Location Magnitude Number of Vic-
tims 

January 23, 1956 China, Shanxi ͌ 8 830. 000 
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December 26, 
2004 Sumatra 9,0 283. 106 

July 27, 1976 China, Tangshan 7,5 255. 000 

August 9, 1138 Syria, Aleppo - 230. 000 

May 22, 1927 China, Haining 7,9 200. 000 

December 22, 
856 Iran, Damghan - 200. 000 

December 16, 
1920 China, Gansu 8,6 200. 000 

March 23, 893 Iran, Ardabil - 150. 000 

September 1, 
1923 Japan, Kanto 7,9 143. 000 

October 5, 1948 Turkmenistan, Ash-
gabat 7,3 110. 000 

December 28, 
1908 Italy, Messina 7,2 70. 000 – 100. 

000 

September, 1290 China - 100. 000 

November, 1667 Azerbaijan - 80. 000 

November 18, 
1727 Iran, Tabriz - 77. 000 

November 1, 
1755 Portugal, Lisbon 8,7 70. 000 

December 28, 
1932 China, Gansu 7,6 70. 000 

May 31, 1970 Peru 7,9 66. 000 

1268 AD Turkey, Silicia - 60. 000 

January 11th, 
1693 Italy, Sicily - 60. 000 

May 30, 1935 Pakistan, Quetta 7,5 30. 000 – 600. 
000 

February 4, 1783 Italy, Calabria - 50. 000 

June 20, 1990 Iran 7,7 50. 000 

February 6, 
2023 Turkey and Syria 7,8 41. 000 
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The most powerful earthquake ever recorded occurred in Chile on 
May 22, 1960. The magnitude of this earthquake was 9.5 on the Rich-
ter scale and it had devastating consequences for society. Thousands 
of people lost their lives, were injured, left homeless, and the material 
damage amounted to hundreds of millions of dollars. 
 
The earthquake in Chile covered an area of 140,000 km² and altered 
the previous appearance of the landscape. The land subsided by 2 m 
over a length of about 500 km in a belt 20-30 km wide. Almost one-
fifth of the territory of this country was unrecognizable. Some cities 
completely disappeared, islands were submerged, while new islands 
emerged. Topographic maps were rendered unusable (Petrović & 
Manojlović, 2003). 
 

Date Location Magnitude 

May 22, 1960 Chile 9.5 

March 28, 1964 Alaska 9.2 

March 09, 1957 Alaska 9.1 

December 26, 2004 Northern Sumatra 9.0 

November 04, 1952 Kamchatka 9.0 

January 31, 1906 Ecuador 8.8 

March 28, 2005 Northern Sumatra, Indonesia 8.7 

February 04, 1965 Alaska 8.7 

November 11, 1922 Chile/Argentina, border 8.7 

October 13, 1963 Kuril Islands 8.6 

August 15, 1950 Tibet 8.6 

December 16, 1920 China 8.6 

February 03, 1923 Kamchatka 8.5 

June 26, 1917 Tonga 8.5 



  54 
 

 

Table 7. Strongest Recorded Earthquakes Since 1990. Source: 
www.znanje.org 

3.3. Geographical Distribution of Earthquakes on Earth 
 
Earthquakes are unevenly distributed across the planet Earth. On one 
hand, we have regions of high seismic activity, where strong and fre-
quent earthquakes occur, such as the Mediterranean region and the 
coastal areas of the Pacific, where continental crust is subducted be-
neath oceanic crust. The East African Rift Valley is also seismically ac-
tive. On the other hand, we have a zone of low seismic activity charac-
teristic of Canada, Australia, West Africa, the Russian plains, Antarc-
tica, and the central part of the Pacific (except Hawaii), as there is no 
orogenesis occurring in these areas (Lješević, 2012). 
 
In addition to the provided text, it's crucial to recognize that earth-
quakes are not uniformly distributed across the Earth's surface. Cer-
tain regions experience heightened seismic activity, characterized by 
frequent and powerful earthquakes, while others remain relatively 
seismically quiet. The Mediterranean region and coastal areas of the 
Pacific Ocean are prime examples of zones with high seismic activity. 
Here, the convergence of tectonic plates, with continental crust sub-
ducting beneath oceanic crust, creates conditions conducive to signifi-
cant seismic events. Similarly, the East African Rift Valley is re-
nowned for its seismic activity, attributed to the tectonic forces driv-
ing the gradual splitting of the African continent. 
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Figure 17. A world map depicting earthquake hazard (red indicates the 
highest hazard, while white indicates the lowest). Source: 

www.researchgate.net 

 
Conversely, there exist regions with minimal seismic activity, where 
earthquakes are rare and less intense. Canada, Australia, West Africa, 
the Russian plains, Antarctica, and the central Pacific (excluding Ha-
waii) are notable examples of such areas. The absence of significant 
tectonic activity, particularly the lack of orogenesis or mountain-
building processes, contributes to the relative geological stability of 
these regions. While seismic events still occur sporadically in these 
zones, they are typically of lower magnitude and pose lesser risk com-
pared to their more seismically active counterparts. Understanding 
the geographical distribution of earthquakes is essential for assessing 
regional risk profiles, informing disaster preparedness efforts, and 
implementing targeted mitigation strategies to mitigate the impact of 
seismic events on vulnerable populations and infrastructure. 
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4. SEISMIC ACTIVITY IN MONTENEGRO 
 
The territory of Montenegro is largely seismically active, especially 
along the coast, but also in parts of central Montenegro. This activity 
is due to the contact between the Eurasian and African plates, result-
ing in frequent earthquakes in the Adriatic region, to which Montene-
gro belongs. From a seismic perspective, Montenegro's diverse terrain 
is subject to varying degrees of seismic activity across different re-
gions. Along the coastal area, historically renowned for its powerful 
earthquakes, seismic forces have been recorded to reach up to 10 de-
grees on the MSC scale. This region is marked by the presence of nu-
merous fault lines, including the Dobro Vode-Stari Bar-Virpazar fault, 
the Bar-Cetinje fault, the Buljarica area fault, and the Budva-Kotor-
Orahovac-Grahovo-Njegos fault. Moving inland, central Montenegro 
encompasses areas such as Duga, Golija, the Niksic field, Lower Zeta, 
Podgorica-Skadar basin, and a deep karst plateau, where seismic 
events ranging from 7 to 9 degrees on the MSC scale are possible. 
 
Further inland, the landscape transforms into a rugged terrain char-
acterized by deep canyons and towering mountains, particularly evi-
dent in the Komarnica-Shavnik-Kolasin valley. In this region, seismic 
activity can yield earthquakes of up to 7 degrees on the MSC scale. Fi-
nally, the northeastern region of Montenegro, including Pljevlja, Bije-
lo Polje, Berane, and Plav, experiences significant seismic activity, 
with the Berane basin being particularly prone to earthquakes, includ-
ing the strongest recorded earthquake in the region, measuring at 8 
degrees on the MSC scale (Radojičić, 2008). 
 
This regional variability in seismic activity underscores the im-
portance of comprehensive seismic risk assessment and disaster pre-
paredness initiatives. By understanding the unique geological charac-
teristics and historical seismic patterns of each region, authorities can 
implement targeted measures to mitigate the impact of earthquakes 
on infrastructure, communities, and the environment. Additionally, 
raising awareness among the population about earthquake prepared-
ness and response strategies is crucial for enhancing resilience and 
minimizing the potential human and economic losses associated with 
seismic events. 
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Figure 18. Seismic regionalization of the territory of Montenegro. Source: 
Seismological Observatory of Montenegro 

 
Upon closer examination of the map, it becomes evident that the Montene-
grin coast stands out as the most susceptible to seismic activity. This vulner-
ability is attributed to a combination of geological factors, including the 
presence of active fault lines and the tectonic dynamics at play in the region. 
The coastal area's proximity to the convergence of tectonic plates, particu-
larly where continental crust meets oceanic crust, contributes to heightened 
seismic risk. Additionally, the densely populated nature of coastal communi-
ties, coupled with extensive infrastructure development, amplifies the po-
tential impact of seismic events on human lives, property, and critical infra-
structure. As such, addressing seismic vulnerability along the Montenegrin 
coast warrants prioritized attention in disaster risk management and urban 
planning efforts. By implementing proactive measures such as seismic retro-
fitting, land-use zoning regulations, and public awareness campaigns, stake-
holders can enhance the resilience of coastal communities and reduce the 
potential consequences of future seismic events. 

4.1. Geological Structure of Montenegro: Understanding its 
Composition and Formation 
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Montenegro belongs to the Dinaric belt and geologically represents a 
transitional space between the old Rhodope massif to the northeast 
and the old Adriatic massif, a part of the African geotectonic complex, 
to the south and southwest. In geological history, there have been fre-
quent changes between sea and land, as well as significant uplifts and 
faults, resulting in the complexity of facies composition, the presence 
of all geological formations from the Paleozoic to the Quaternary, and 
a rich fossil record (Radojičić, 2008). 
 

 
 

Figure 19. Geological Map of Montenegro. Source: Institute for Geological 
Research 

 
The territory of Montenegro is composed of various types of igneous, 
metamorphic, and sedimentary rocks that formed over the past 400 
million years. This period in Earth's evolution, according to the geo-
logical time scale, corresponds to the eras: Paleozoic (including the 
geological periods: Devonian, Carboniferous, and Permian), Mesozoic 
(including the geological periods: Triassic, Jurassic, and Cretaceous), 
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and Cenozoic (including the geological periods: Paleogene, Neogene, 
and Quaternary) (Radusinović & Pajović, 2005). 
 

4.2. Tectonic Relationships and Seismic Activity in Monte-
negro: Exploring the Geological Dynamics 

 
The territory of Montenegro in geotectonic terms is highly complex. 
In this area, there is a collision of tectonic plates, leading to tectonic 
instability, which has been most pronounced since the beginning of 
Alpine orogenesis until today. Geological and geophysical research, 
available geological maps, and map interpreters, as well as satellite 
imagery, indicate the fundamental tectonic characteristics of Monte-
negro: zonal distribution of geological formations, the extension of 
major tectonic masses in a northwest-southeast direction, dipping of 
layers towards the northeast, thrusting towards the southwest, highly 
expressed anticlinal and synclinal structures, klippens, minor nappe 
structures, and faults (Bešić, 1951, 1969, 1983; Radojičić, 1980, 1983, 
1991, 1996, 2008). 
 
According to a study on the correlation of geological structures with 
the possible occurrence of disasters and hazards in Montenegro (Ra-
dusinović & Pajović, 2005), the following structural tectonic units are 
highlighted: The para-autochthonous unit, also known as the Budva-
Ćukali zone, High Karst, and Durmitor tectonic unit. 
 
The para-autochthonous tectonic unit, known in the literature as the 
Adriatic, Adriatic-Ionian, Dalmatian, and South Adriatic unit, encom-
passes the most protruding parts of the Montenegrin coastline: 
Grbalj, Luštica, and Kotor Bay, as well as the area between Bar and 
Ulcinj, where systems of regional thrusts have been identified during 
exploration for oil, revealing overturned and reversely overturned 
structures. In the northeast, this zone is bounded by the Budva-Ćukali 
zone. Anticlines such as Volujica-Šasko Lake, Možura-Brivska Gora, 
and Bijela Gora are prominent on the surface, while within the anti-
clines' cores, there are cretaceous carbonates with anhydrite, and in 
the syncline cores, Eocene flysch sediments. 
 
The Budva-Ćukali zone extends along the narrow coastal area of the 
Montenegrin coast, from Sutomore in the northwest, across the slopes 
of Orjen, Lovćen, Sutorina, and Rumija, through Albania, to Greece. 
The Budva-Ćukali zone is thrust upon the para-autochthonous zone. 
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Initially, this zone had a rift structure, with a width of 40-100 km, but 
during the Alpine orogenesis period, it was compressed into a system 
of overturned isoclinic thrusts, which were mutually fragmented and 
separated by klippens. These terrains belong to the most tectonically 
deformed regions of Montenegro. 
 
The High Karst unit encompasses parts of central Montenegro and the 
Montenegrin coast, from Rumija, Lovćen, and Orjen in the southwest, 
to Volujak, Plužine, Durmitor, Semojla, Kolashin, Tresnjevica, and 
Komovi in the northwest. It consists of two structural units, the Old 
Montenegrin and Kučka klippens, separated by the synclinorium of 
Zeta. The Old Montenegrin tectonic unit comprises anticlinoria of the 
old Montenegrin region, which branch out to the northwest into a se-
ries of complex anticlinal-synclinal sets. The Kučka tectonic unit is 
composed of carbonate rocks and Durmitor flysch sediments. Within 
the carbonate sediments, the area of Nikšićka Župa, Golijske, the Ko-
marnica Canyon are prominent, while flysch sediments are prevalent 
in the area of Durmitor. 
 
The Durmitor tectonic unit encompasses the northeastern part of 
Montenegro, which is separated from the previous unit by reverse dis-
locations, proven along the Dinarides. Numerous reverse dislocations, 
known as klippens, are found at this location. In Montenegro, there is 
evidence of neotectonic activity, as evidenced by earthquakes. Certain 
tectonic blocks in the Dinarides and in the area of Albania are moving 
divergently with annual displacements of several millimeters, which 
has been determined by precise measurements using GPS methods 
(Radusinović & Pajović, 2005). 
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Figure 20. Geological map of Montenegro. Source: Mirković, 2000 

 
Radojičić (2008) identifies the following tectonic units characterizing 
the space of Montenegro: the Adriatic Massif, the zone of para-
autochthonous and coastal flysch, the Budva zone, the zone of deep 
karst, the Kučka zone, and the Durmitor and Pljevlja zones. 
The Adriatic Massif is geologically a continuation of the ancient Afri-
can massif that has submerged northward from the earliest periods, 
encompassing the basin of the Mediterranean Sea and part of the 
Adriatic Sea. Reflective seismic investigations have shown that the 
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thickness of the solid crust (sial) at greater depths of the Adriatic Sea 
is around 22 km, and around Podgorica and Nikšić it is 46 km. The 
deep rifts to the Moho layer, which separates the Adriatic Massif and 
the Dinarides, extend along the coast, entering Montenegro from Al-
bania, from 5 to 10 km away from the coast, and from the peninsula of 
Luštica, they turn northwestward. 
 
The zone of para-autochthonous and coastal flysch represents a part 
of the Dinarides under the sea, and along the coast it stretches as a 
narrow belt from the Bojana River, encompassing the area from Ul-
cinj to Bar, where it disappears beneath the Budva-Cukali zones, only 
to reappear near Kotor and Tivat and through Žvinja near Herceg 
Novi. The thickness of this complex system of layers reaches up to 
7000 m and is composed of a narrow zone of Upper Cretaceous lime-
stone and dolomites. 
 
The Budva (Cukali) zone has the character of a nappe and is com-
posed of lithologically different layers. Clastic rocks predominate, 
around 75%, while the rest are limestones and dolomites. The sedi-
ments are approximately 1700 m thick.The zone of deep karst is the 
largest geotectonic unit, built of Triassic, Jurassic, and Cretaceous 
limestones and dolomites, with a thickness of up to 4320 m. 
 
The synclinal Kučka zone is predominantly composed of deposits of 
Durmitor flysch, overlain by the anticlinal Durmitor zone. The bound-
ary can be traced from Lake Rikavac, between Žijovo and Prokletije, 
across Širokara, the southwest slopes of Komovi, across Crkvina, Dra-
govića Polje, Tušina, Mljetička, the southern ridges of Durmitor, the 
valley of Piva, Vrbnica to Sutjeska. 
The anticlinal part of the Durmitor zone consists of the mountains of 
Durmitor, Sinjajevina, Bjelasica, Visitor, Komovi, and Prokletije. The 
terrain is composed of Durmitor flysch, Mesozoic limestones and do-
lomites, sporadically of conglomerates and eruptions, characterized 
by small forms of anticlines and synclines. 
 
The boundary line of the Pljevlja zone, across the synclinal part of the 
Durmitor zone, runs through the valley of Ćehotina, across Donji Ko-
lašin, and further through the valley of the Lim River. This zone in-
cludes the extreme northeastern parts of Montenegro and is predomi-
nantly composed of Paleozoic and Mesozoic schists, sandy and clayey 
sediments, with Mesozoic limestones and dolomites in higher parts. 
 



  63 
 

In the neotectonic structure of the Montenegrin coast, a characteristic 
block structure is evident, which is conditioned by the presence of 
numerous dislocations of various ranks and ages that have created a 
distinctive block mosaic (Ivanović, 1991). On the Montenegrin coast, 
there are three orders of neotectonic locations (Ivanović, 1991). 
 
Neotectonic locations of the first order are the deepest and oldest. 
They correspond to the time of formation from the Upper Cretaceous 
to the Eocene, when narrow, elongated, and deep fault zones were 
created. Although the initial deformations occurred very long ago, 
they have been renewed later, preserving their tectonic activity to this 
day. There are longitudinal dislocations that are recorded and of a Di-
naric extension direction, as well as transverse and oblique ones that 
are perpendicular or at sharp angles to this direction. Three Dinaric 
extension direction dislocations have been identified: the Adriatic, 
Coastal, and the dislocation along the Nikšić - Podgorica - Skadar 
Lake stretch, while among the transverse dislocations, the most im-
portant is Tivat - Graho - Nikšić. 
 
Neotectonic dislocations of the second order have been determined 
based on the distribution of epicenters of earthquakes of lower energy 
class. Here, a significant group of faults is formed by transverse faults 
characterized by great age and corresponding to the time after the 
Middle Miocene, when radial disturbances were very strong. Among 
these faults, particularly characteristic ones are: Sutomore, Bečići, 
and Buljarica faults. 
 
Neotectonic dislocations of the third order are younger faults associ-
ated with strong epeirogenic uplifts that occurred before the Upper 
Pliocene. The geotectonic instability is confirmed by the occurrence of 
linear subsidence of the Montenegrin coast by 3 m in the last 2000 
years. 

4.3. Seismic Activity in Montenegro and Seismological Re-
search: Understanding Earthquake Patterns and Mitigation 

Efforts 

 
There have been numerous strong earthquakes on the Montenegrin 
coast, but the largest number has remained unnoticed. Pliny wrote in 
the 1st century about an earthquake that devastated Epidaurum, pre-
sent-day Cavtat. Duklja suffered from an earthquake in 518 AD. Kotor 
was destroyed in a couple of instances, in 1520 and then in 1559, also 
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as a consequence of earthquakes. According to estimates, the earth-
quake that occurred on June 13, 1563, destroyed all the settlements in 
Boka, with an intensity of X degrees according to the Mercalli scale. 
An earthquake of similar magnitude was recorded in Boka in 1608. 
The earthquake of 1667 is also known for its severe consequences 
when Kotor, Perast, Risan, Herceg Novi, Budva, Bar, and Ulcinj were 
destroyed. Earthquakes with intensities above IX degrees according to 
the Mercalli scale were recorded on the Montenegrin coast in 1780 
and 1830, then in 1905, 1926, 1927, which, besides the coast, also af-
fected the Podgorica-Skadar Valley and the Berane Valley (Radojičić, 
2008), as well as the earthquake in 1979. 
 
Serious beginnings of seismological research in Montenegro date back 
to the 19th century, mostly related to recorded data on stronger 
earthquakes that hit this area, mostly having a statistical character. In 
the early 20th century, seismological services in Serbia began pro-
cessing macroseismic data in the Balkans, including Montenegro. 
Jelenko Mihajlović's work significantly contributed to this. The first 
seismographs and the first organization of a macroseismic service in 
Montenegro started operating in March 1960, when the Seismological 
Observatory was founded in Titograd, today's Podgorica, which later, 
after the earthquake on April 15, 1979, evolved into the Republican 
Seismological Institute (Ivanović, 1991). However, there were hardly 
any significant researches on the seismicity of the territory of Monte-
negro until the catastrophic earthquake on April 15, 1979. Table 7 
provides data on stronger earthquakes that have affected the territory 
of Montenegro. 

Table 8. Data on stronger earthquakes that have affected the territory of 
Montenegro. Source: Ivanović, 1991. 

Date Time Coordinates Intensity Location 

518. - 42,5 19,3 IX? Duklja 

1444. - 42,0 19,3 VIII-IX Ulcinj 

24.1.1559. - 42,4 18,8 VIII? Kotor 

13.6.1563. 12 42,4 18,8 X? Kotor 

14.5.1608. - 42,4 18,7 IX? Kotor 
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25.7.1608. - 42,4 18,7 X? Bay of Kotor 

15.9.1608. 11 42,5 18,6 IX-X? Bay of Kotor 

2.2.1631. - 42,5 18,7 VIII? Bay of Kotor 

2.2.1632. - 42,4 18,4 IX Herceg Novi – Kotor 

21.9.1780. 14 42,5 18,7 IX? Bay of Kotor 

12.10.1926. 11:58 42,8 19,8 VIII Ivangrad (Berane) 

3.9.1968. 04:49 42,0 19,3 VII-VIII Ulcinj 

15.4.1979. 06:19 41,5 19,0 IX Montenegrin Coast 

15.4.1979. 14:43 42,5 18,7 VIII Budva 

25.5.1979. 17:23 42,2 18,8 VIII Budva 

 
 

From a seismic perspective, the territory of Montenegro can be di-
vided into the following regions (Radojičić, 2008): 

• Coastal region, characterized by the strongest earthquakes rec-
orded in Montenegro so far, with seismic intensity up to 10 de-
grees on the Mercalli scale. 

• Central Montenegro, consisting of Goliya and Duga, Nikšić 
field, Lower Zeta, Podgorica-Skadar valley, and the plateau of 
deep karst. This area is quite seismically active. In the Podgori-
ca-Skadar valley area, earthquakes of up to 9 degrees on the 
Mercalli scale can be expected, up to 8 degrees in the Lower 
Zeta valley, and up to 7 degrees in the Nikšić field and the area 
of Duga and Goliya. 

• Region of deep canyons and high mountains, with its central 
seismic axis following the valleys of Komarnica - Šavnik - Ko-
lašin, is somewhat less seismically active, and earthquakes can 
reach a maximum intensity of 7 degrees. 

• Northeastern Montenegro region, with its seismic axis follow-
ing the direction of Pljevlja - Bijelo Polje - Berane - Plav, where 
the most seismically active area is the Berane valley, where an 
earthquake of intensity 8 degrees has been recorded in the 
past, while earthquakes in other parts of the region could reach 
a seismic intensity of up to 6 degrees on the Mercalli scale. 
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After the earthquake of April 15, 1979, a more detailed study of the 
seismicity of the territory of Montenegro began, although crucial re-
search on the geological composition and tectonic structure had been 
conducted before, which greatly contributed to and provided a basis 
for research after the earthquake of 1979. Significant contributions to 
geological research were also made by studies on the presence and 
exploitation of oil and gas on the Montenegrin coast, especially after 
the Second World War in the 1950s and 60s. 
 
Research enabled the determination of the depth of faults, of which 
five were identified on the territory of Montenegro, forming a deep 
trench in the central part, with a maximum depth of 54 km. The faults 
have a northwest-southeast direction and are identified as: Adriatic, 
Coastal, Rijeka, Zeta-Nikšić, and Durmitor faults. All faults intersect 
the Moho discontinuity, indicating a depth greater than 40 km (Iva-
nović, 1991). A significant contribution to the research was also made 
by Glavatović (1981), who, among other things, created a map of the 
thickness of the Earth's crust with the position of the Mohorovičić 
boundary. 

4.4. The Earthquake on the Montenegrin Coast on April 15, 
1979.  

 
According to data from the Institute of Hydrometeorology and Seis-
mology, on April 15, 1979, at 6:19 local time, Montenegro was struck 
by a devastating earthquake with a magnitude of 7.0 on the Richter 
scale, causing destruction with an intensity of IX degrees on the Mer-
calli scale throughout the Montenegrin coast, over a length of over 
100 km. The epicenter was located in the Adriatic Sea, between Bar 
and Ulcinj, at a distance of about 15 km from the coast. This earth-
quake resulted in the loss of 101 lives in Montenegro and 35 in Alba-
nia. The most affected cities were Ulcinj, Bar, Petrovac, Budva, Tivat, 
Kotor, Risan, and Herceg Novi, with 250 settlements destroyed. 53 
healthcare facilities, 570 social and childcare facilities, and 240 school 
buildings were damaged. A large number of cultural and historical 
monuments, including religious buildings, museums, and archives 
stationed along the Montenegrin coast, were also affected. Significant 
damage was inflicted on the transportation infrastructure, with 350 
km of highways and 200 km of regional roads being damaged 
(IHMSCG). 
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Figure 21 and Figure 22. Collapsed hotel "Slavija" and entrance to the old 
town in Budva. Source: IHMSCG 

        
 

Figure 23 and Figure 24. Ruins in the old town, Kotor. Source: IHMSCG 

 
After the powerful destructive earthquake, a series of tremors fol-
lowed throughout 1979, including 90 strong earthquakes with a mag-
nitude of 4.0 and above, over 100 earthquakes with a magnitude of 
3.5 - 4.0, and approximately 1000 weaker earthquakes (IHMSCG). 
In Image 23, a map of earthquake epicenters with a magnitude great-
er than 3.0 that hit the territory of Montenegro and its surroundings 
during 1979 is presented. The main earthquake from April 15, 1979, is 
indicated by an arrow M=7.0 (IHMSCG). 
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Figure 25. Map of earthquake epicenters that hit Montenegro during 1979 
with a magnitude above 3.0. Source: IHMSCG 
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1. PHENOMENOLOGICAL DIMENSIONS 
OF RESILIENCE OF LOCAL 

COMMUNITIES TO EARTHQUAKE-
INDUCED DISASTERS 

 

5.1. Conceptual Definition of Resilience 

 
Resistance, or resilience, can be defined as the ability of a system, 
community, or society exposed to risk to resist, absorb, adapt, and re-
cover from the effects of the risk in a timely and effective manner, in-
cluding preserving and restoring essential structures and functions 
(UNISDR, 2009). The term resilience is often used similarly to the 
concept of "bounce back," rooted in the Latin word "resiliere," mean-
ing "to jump back" (Klein et al., 2003; Paton & Johnston, 2006). 
 
Holling (1973) is often cited as the first author to use the term "resili-
ence" after publishing the article "Resilience and Stability of Ecologi-
cal Systems." He compared the concept of resilience with the notion of 
stability, which he defined as the ability of a system to return to equi-
librium after a temporary disturbance (Joseph S. Mayunga, 2007). 
Considering Holling's background in ecology, we can say that the term 
resilience in this form originates from the field of ecology. The con-
cept of resilience has not been sufficiently explored and studied, but 
contemporary research on this concept indicates its use in other 
spheres such as security, climate change, development of procedures 
for natural disaster response, protection of critical infrastructure, 
pandemics, terrorist attacks, etc. The focus of these modern studies is 
on so-called boundary situations when people face the consequences 
of threats that cause pain, suffering, and death (Walker, Cooper, 
2011). 
 
There are numerous definitions and explanations of the concept of re-
silience provided by various authors. In Table 8, we can see some of 
the most accepted definitions of the resilience concept, based on 
which we can conclude that resilience refers to the ability of a com-
munity to effectively recover from a disaster, or the ability of the 
community to return to its pre-disaster state. 
 

Table 9. Ecological Definitions of Resilience. Source: Joseph S. Mayunga 
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Autor Definition 
Holling, 
1973 

The resilience of ecosystems is a measure of their ability to ab-
sorb changes and still persist. 

Pimm, 
1984 

Resilience is the speed at which a system returns to its original 
state after a disturbance. 

Holling et 
al., 
1995 

It is the ability of a system to absorb disturbances, or the mag-
nitude of disruption that can be absorbed before the system 
changes its structure by altering the variables and processes 
that control behavior. 

Alwang et 
al., 
2001 

Resilience is the ability to resist pressures from below and re-
cover from shock. In ecological literature, it is a property that 
enables a system to absorb, and even extract, beneficial chang-
es. Where resilience is high, it requires a significant disturb-
ance to surpass the boundaries of qualitative change in the sys-
tem and enable it to quickly transform into another state. 

Walkers et 
al., 
2002 

Resilience is the potential of a system to remain in a certain 
configuration and retain its feedback and functions, including 
the ability of the system to reorganize after a disturbance-
induced change. 

Cardona, 
2003 

The capacity of a damaged ecosystem or community to absorb 
negative impacts and recover from them. 

Resilience 
Alliance, 
2005 

Resilience is the ability of ecosystems to tolerate disturbance 
without collapsing into a qualitatively different state controlled 
by a different set of processes. Thus, a resilient ecosystem can 
withstand shocks and rebuild when necessary. Resilience in so-
cial systems has an additional dimension of future orientation. 

 
 

In addition to the definitions listed in the table, there are numerous 
others that credibly explain this concept: Resilience represents a 
measure of a system's ability to withstand stress and shocks and the 
capacity to persist in an uncertain world (Perrings, 1998, p. 221); 
Tierney and Brani view the concept of resilience through the lens of 
the capacity of physical and human systems to provide an adequate 
response and to effectively recover from the consequences of natural 
disasters (Cvetković, 2017: p. 58); Wildavsky evaluates resilience as 
the ability to confront unforeseen hazards once they manifest, learn-
ing to bounce back (Wildavsky, 1998); Mileti points out that local re-
silience to disasters means that a locality is able to endure extreme 
natural events without suffering devastating losses, damages, reduced 
productivity, and quality of life without significant assistance from 
outside the community (Mileti, 1999). 



  71 
 

5.2. Social and Individual Resilience: Exploring Strengths in 
the Face of Adversity 

 
Social resilience is defined as the ability of social entities to positively 
respond to hazards, encompassing the capacity for resilience, recov-
ery, and creativity within a community, and it pertains to the commu-
nity's efforts to withstand a disaster and its consequences. Community 
creativity relates to the ability to accelerate and enhance recovery 
from all levels of the community and achieve pre-disaster levels of 
functioning, while capacity represents the community's ability to 
overcome disasters (Maguire, Hagan, 2007). 
 
At the World Conference on Disaster Reduction in Kobe, Hyogo, Ja-
pan (January 18-22, 2005), the Framework for Action 2005-2015: 
Building the Resilience of Nations and Communities to Disasters was 
adopted (ISDR, 2005). It emphasized the need to build community 
resilience to disasters and outlined a way to achieve this goal. The ex-
pected outcomes defined at the conference aim to be achieved over 
the next 10 years. In order to realize these outcomes, specific strategic 
objectives for the local community were established at the conference. 
 
Development and strengthening of institutions, mechanisms, and ca-
pacities at all levels, especially at the local community level, can sys-
tematically contribute to building resilience to hazards; key activities 
include utilizing knowledge, innovation, and education to foster a cul-
ture of safety and resilience at all levels (Cvetković, Filipović & Gačić, 
2019). Social resilience can be enhanced by improving economic indi-
cators of social resilience, such as economic growth and income, as 
well as by improving communication, disaster preparedness, increas-
ing trust among people, education levels, access to protection re-
sources, etc. (Cvetković, 2020). 
 
On the other hand, according to Cvetković (2020: p. 228), individual 
resilience depends on internal and external factors. Internal factors 
include physical, physiological, anatomical, psychological, and other 
characteristics of individuals that make them more or less resilient to 
disasters. A study conducted in rural areas of Australia examined re-
spondents' answers to the question of what are the characteristics of 
resilient people. The responses included: resourcefulness, acceptance 
of change, positivity, adaptability and flexibility, innovativeness, crea-
tivity, having goals or a vision for the future, being willing to move 
forward, having hope and faith (Hegney et al., 2007). 
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Household and societal resilience to the consequences of disasters are 
generally defined by the American Red Cross within the framework of 
five key steps that need to be taken at the individual, household, and 
community levels: a) developing and testing rescue protection plans; 
b) ensuring food and water supplies in households; c) training; d) vol-
unteering; e) donating blood (Cvetković, Filipović, 2017). 
 
The main elements and recommendations of the UNDP for increasing 
resilience are (UNDP, 2016): 
 
Community action to protect against risks - risk analysis to prevent 
future disasters; identifying vulnerabilities and capacities; minimizing 
exposure to risks; introducing measures to protect people and their 
livelihoods when disasters occur; improving coping mechanisms. 
People's own actions to enhance their role as change agents - building 
people's resilience by building and strengthening systems such as so-
cial services at levels of governance below the national level and em-
powering the most vulnerable and exposed segments of the communi-
ty, including persons with disabilities, children, youth, and the elder-
ly, by building capacities to withstand shocks and stresses; capacities 
and capabilities need to be enhanced so that people can take an active 
role in disaster risk reduction, including: a) prevention and mitigation 
of risks; b) preparedness, including contingency planning and con-
ducting exercises; c) response to catastrophic events and coping 
mechanisms; and d) rebuilding lives and livelihoods; in this process, 
providing choice is crucial (in terms of understanding risks, choosing 
places to live, and engaging in economic activities for which people 
are capable and willing to participate). 
 
Individual resilience is directly related to their physical vulnerability, 
which involves the existence of a clear and unambiguous threat origi-
nating from nature or the technical-technological sphere containing 
potential enough to threaten people's vital interests, their communi-
ties, and their creations. It primarily relates to direct or indirect nega-
tive impacts of the mentioned spheres on individuals, their social pro-
cesses, and material values (Cvetković, Filipović, 2017). 
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5.3. Factors Influencing Population Response to Earth-
quakes 

5.3.1. Demographic Factors Influencing Resilience 
 
When we talk about demographic characteristics, we refer to research 
that seeks to examine the impact of gender, age, ethnicity, education, 
household size, marital status, length of residence, health problems 
on citizens' resilience in the event of an earthquake. 
Previous research shows that the relationship between women and 
men differs when it comes to hazards and responses to such events. 
While women tend to take the threats of natural hazards much more 
seriously than men (Davidson & Freidenburg, 1996; Palm, 1995), men 
are more responsible for possessing supplies necessary for surviving 
natural disasters (Able & Nelson, 1990). However, men tend to disre-
gard warning measures given by authorities, especially warnings given 
by their spouses regarding natural disasters (Turner, Nigg, & Young, 
1981). 

5.3.2. Socio-Economic Factors Influencing Resilience 
 
Exploring the nuanced relationship between socio-economic factors 
and resilience unveils a multifaceted landscape where various ele-
ments converge to shape communities' abilities to withstand and re-
cover from adversities. Socio-economic factors encompass a broad 
spectrum of influences, ranging from income levels, education, and 
employment opportunities to social cohesion, access to resources, and 
governance structures. These factors intertwine in complex ways, im-
pacting communities' capacities to anticipate, adapt to, and bounce 
back from challenges, including natural disasters, economic down-
turns, and social disruptions (Cvetković & Šišović, 2024). 
 
By delving deeper into the socio-economic determinants of resilience, 
we gain valuable insights into the root causes of vulnerability and the 
pathways towards building more resilient societies. This exploration 
not only enhances our understanding of the dynamic interactions be-
tween human systems and environmental hazards but also informs 
the design and implementation of targeted interventions aimed at 
bolstering resilience at individual, community, and societal levels. In 
this context, examining the socio-economic factors influencing resili-
ence serves as a critical foundation for advancing evidence-based pol-
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icies, programs, and practices that foster sustainable development, 
social equity, and disaster risk reduction. 
 
The impact of income on resilience to disasters is profound. Families 
with limited financial means lack essential resources like proper nu-
trition and cognitive development tools, such as books and technolo-
gy, resulting in lower expectations for their children's future prospects 
(Wagnild, 2003). Recent studies have shown that impoverished 
households are less resilient and more likely to fall back into poverty, 
particularly during crises like the COVID-19 pandemic, unlike wealth-
ier households with higher socioeconomic status (Ur Rahman, Jian, 
Junrong, & Shafi, 2021). Income serves as a critical indicator of adap-
tive capacity, significantly affecting a community's ability to cope, re-
cover, and adapt to environmental challenges (Deria, Ghannad, & Lee, 
2020). This highlights the importance of addressing economic dispar-
ities in developing effective disaster response strategies. 
 
Furthermore, a family's stable income significantly influences their 
children's educational outcomes. It enables them to meet basic needs 
like quality food, secure housing, and healthcare, directly impacting 
children's physical and mental development, and subsequently, their 
academic success (Chevalier, Harmon, O’Sullivan, & Walker, 2013). 
Additionally, a steady income allows families to invest in their chil-
dren's education by providing educational materials and additional 
support, such as tutoring or extracurricular activities. However, low-
income families often face financial uncertainties that can hinder their 
focus on education (Chevalier et al., 2013). 
 
Moreover, individuals with lower socioeconomic status are dispropor-
tionately vulnerable to the negative impacts of natural disasters, ex-
tending beyond immediate consequences. During the response phase, 
financial constraints often lead to delayed or insufficient emergency 
aid, making it challenging for impoverished communities to address 
the aftermath effectively (Cannoodt, Mock, & Bucagu, 2012). In the 
recovery phase, economic inequalities become more pronounced, as 
disadvantaged individuals struggle to rebuild their lives and infra-
structure (Comerio, 2014). Insurance, which is more accessible to the 
affluent, may be lacking among the economically disadvantaged, fur-
ther complicating their recovery efforts. 
 
Additionally, the psychological toll on individuals with lower incomes 
should not be underestimated. The experience of loss, displacement, 
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and the struggle for recovery can result in long-term emotional trau-
ma (Miller & Rasmussen, 2010). However, the lack of adequate re-
sources for mental health and support exacerbates this impact, leav-
ing individuals vulnerable to mental health issues. 
 
In conclusion, the disproportionate suffering of the impoverished dur-
ing and after natural disasters presents a multifaceted challenge that 
requires comprehensive strategies. These strategies must address not 
only immediate response but also long-term efforts to build resilience, 
particularly in economically vulnerable communities. Addressing sys-
temic inequalities and ensuring equal access to resources and support 
systems are crucial steps in strengthening the overall adaptive capaci-
ty of vulnerable populations. 
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6. RESEARCH METHODOLOGICAL 
FRAMEWORK 

 

6.1. Research Subject: Exploring Resilience Factors in 
Earthquake Response 

 
Questions about the factors influencing citizens' resilience to various 
disasters, including earthquakes, are becoming increasingly relevant 
worldwide. The subject of research involves examining the impact of 
specific physical geographic and social geographic components on the 
resilience of local communities to hazards caused by earthquakes. 
 
Physical geographic characteristics include geographic location, geo-
logical structure, and mapping of faults and seismic active areas. By 
analyzing these physical geographic characteristics, we can determine 
which areas and locations are spatially most vulnerable. On the other 
hand, we have social geographic components: demographic, socio-
economic, and psychological, through which the resilience and ability 
of citizens and communities to respond to natural hazards caused by 
earthquakes in Montenegro are determined. In this way, the aim is to 
examine the influence of gender, age, ethnicity, education, household 
size, marital status, length of residence, health problems (demograph-
ic characteristics), household income, property ownership, insurance 
cost, implementation cost (socio-economic characteristics), attitudes, 
risk perception, fear, previous experience, and knowledge (psycholog-
ical characteristics) on citizens' resilience to earthquake-induced dis-
asters (Figure 27). 
 
With the aim of obtaining more concrete answers, a set of dimensions 
to be examined has been derived: knowledge about earthquakes and 
response methods; possession of documentation on protection and 
rescue; awareness and interest in implementing preventive measures; 
possession of water and food reserves; possession of necessary 
equipment; ability and skills to respond. Thus, the research repre-
sents an examination of the nature of the relationship and impact of 
demographic, socio-economic, and psychological characteristics of cit-
izens on their readiness to respond in the event of an earthquake-
induced disaster in Montenegro. 
 



  77 
 

This research aims to identify the factors influencing the resilience of 
the local community and the prerequisites for developing and imple-
menting various strategies and programs that will improve the situa-
tion in this area. The obtained answers provide us with data on the 
level and factor of influence on citizens' readiness to respond in the 
event of earthquakes. Based on these data, conditions are created for 
designing and implementing various programs, strategies, and cam-
paigns aimed at enhancing their resilience in the event of earthquake-
induced disasters. 
 

5.1. Temporal Determination of Research Subject 

Citizens' resilience in responding to natural disasters caused by earth-
quakes is a category that is continuously studied and implemented in 
developed countries and those threatened by this phenomenon 
worldwide. Since such research and investigation have not been con-
ducted in Montenegro, the study will be based on the year 2023. All 
previous experiences of citizens regarding earthquakes-induced disas-
ters will also be taken into account. 

5.2.  Spatial Determination of Research Subject  

 
The seismic activity in Montenegro is conditioned by geodynamic 
processes in the Mediterranean Basin, specifically the contact be-
tween the Eurasian and African tectonic plates. The results of the col-
lision of these two plates are frequent earthquakes in the southern 
Adriatic region, which are of high seismic hazard. Montenegro, which 
has been struck by numerous earthquakes during the 20th century, is 
also exposed to this hazard. On the epicenter map (Figure 2), we ob-
serve that the Montenegrin coast is more exposed to strong seismic 
activity compared to the inland areas of Montenegro and the region as 
a whole (Hydrometeorological and Seismological Institute of Monte-
negro). 
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Figure 26. Map of epicenters of recorded earthquakes in the territory of 
Montenegro and its surroundings for the period 1901-2010. Source: Hy-

drometeorological and Seismological Institute of Montenegro 

 
After the catastrophic earthquake on April 15, 1979, a series of seismo-
logical studies were conducted, which are still in use. A seismic zoning 
map of the territory of Montenegro was created in 1982, seismic haz-
ard within the Spatial Plan of Montenegro in 1987, as well as in 2005 
for the development of a new Spatial Plan of Montenegro. 
From a seismic perspective, the territory of Montenegro is divided in-
to the following regions: 

 
1. The coastal region, characterized by the strongest recorded 

earthquakes, with seismic intensities of up to 10 degrees on the 
MSC scale. This area also contains a number of faults: Dobre 
Vode-Stari Bar-Virpazar; Bar-Cetinje; the area of Buljarica; 
Budva-Kotor-Orahovac-part of the Gracovo Field-Njegos; 
Przno-Verige-Risan-Grahovo. 

2. Central Montenegro (Duga, Goliya, Niksic Field, Donja Zeta, 
Podgorica-Skadar Basin and the deep karst plateau), where 
earthquakes of intensity from 7 to 9 degrees on the MSC scale 
are possible. 

3. The region of deep canyons and high mountains, which in-
cludes the area of the Komarnica-Shavnik-Kolasin valley, 
where seismic activity can cause earthquakes of up to 7 degrees 
on the MSC scale. 

4. The northeastern region of Montenegro: Pljevlja-Bijelo Polje-
Berane-Plav, where the Berane Basin is the most seismically 
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active, with the strongest recorded earthquake of 8 degrees on 
the MSC scale (Radojicic, 2008). 

 

Figure 27. Seismic Regionalization of the Territory of Montenegro. Source: 
Seismological Observatory of Montenegro 

 
Based on this map, we also see that the area of the Montenegrin coast-
line is the most seismically endangered. 

5.3. Disciplinary Determination of Research Subject 

 
Given the complexity of the subject of research, an interdisciplinary 
approach is necessary to determine it. In conducting this research, 
disciplines that study disasters as natural phenomena, events that 
pose a threat to the safety of citizens, their property, health, lives, as 
well as hazards to the environment, have been utilized. Primarily, 
natural sciences such as geography, mathematics, and statistics were 
employed, but also social sciences such as sociology and psychology. 
Additionally, the use of organizational sciences, law, economics, and 
others is indispensable. 

5.4. Research Objectives 

 
Through a thorough review of existing research and literature, it has 
been determined that there is no unified stance regarding the impact 
of various factors on the motivation and barriers to conceptualizing 
and implementing appropriate resilience measures for citizens against 
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earthquakes. Hence, there is a need for further and more detailed sys-
tematization of this concept, as well as an explanation of the mutual 
correlation of demographic, socio-economic, and psychological fac-
tors with the level of citizens' resilience to natural disasters caused by 
earthquakes. The questionnaire starts from the premise of whether 
citizens of Montenegro are prepared to respond in the event of earth-
quakes. If they are not, the question arises: why not? The answer to 
this question helps us discover which factors influence the level of re-
silience of the local community in the event of this catastrophe. 
 
Within the framework of the research, the explanation of the impact 
of demographic, socio-economic, and psychological factors influenc-
ing the level of resilience of the local community is planned, indicat-
ing that the research primarily has an explanatory goal. Therefore, the 
aim of the research is to determine the factors that influence the level 
of resilience of local communities in the event of dangers and disas-
ters that earthquakes can cause, as well as to create conditions for the 
development and implementation of various strategies and programs 
that will contribute to the improvement in this area. 
 
We have achieved the realization of this goal by studying and explain-
ing how demographic, socio-economic, and psychological factors, as 
well as previous experiences and knowledge about earthquakes, influ-
ence the resilience of the local community to natural disasters caused 
by earthquakes in Montenegro. 

5.5. Social and Scientific Justification of the Research 

 
Earthquakes, as natural phenomena, are impossible to predict and 
prevent. Given this fact, we can say that we are forced to accept an in-
ferior position regarding this phenomenon. However, in some cases, it 
is possible to undertake certain activities to reduce the negative im-
pact and harmful consequences that earthquakes can cause. 
 
Taking into account that Montenegro is located in the seismic Medi-
terranean region, and yet we do not have a clear answer to the ques-
tion of what actions and activities should be taken to expedite resili-
ence to these disasters, this question gains importance. If we recall the 
earthquake of April 1979, we see that the price of inadequate prepar-
edness is extremely high. Transposing this to the present time, where 
there is a much higher population density and greater pressure on 
space, we conclude that the danger is significantly greater. 
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Providing answers to questions about the resilience of local communi-
ties to geohazards caused by earthquakes can be of great importance 
for government authorities in developing strategies to improve citizen 
resilience in response to this danger. The results of this research can 
also define specific activities that government authorities, local com-
munities, humanitarian organizations, civil society organizations, and 
citizens could undertake in the event of earthquake hazards. The re-
sults obtained from this research in the territory of Montenegro can 
be compared with the level of citizen resilience in other countries in 
the region and the world. 
 
Unfortunately, there is no literature on the topic of citizen and local 
community resilience to geohazards in our country, nor on the topic 
of geohazards caused by earthquakes in general. Compared to Monte-
negro, more attention is paid to the problem of resilience and prepar-
edness for geohazards in the region (Cvetković, 2019), while issues of 
preparedness, mainly from the perspective of the protection and res-
cue system, have been addressed by intervention and rescue services 
(Milašinović & Kešetović, 2011; Jakovljević, 2013), focusing less on 
citizen preparedness and resilience. The societal justification of a doc-
toral dissertation implies the application of research results with the 
aim of obtaining answers to concrete steps that need to be taken to 
improve resilience and create a concrete resilience strategy that could 
be implemented at the state level, especially in earthquake-prone are-
as. 

5.6. Hypothetical Research Framework Exploring Resili-
ence Factors in Earthquake Response Through a Multi-

disciplinary Approach 

 
A large number of social and natural factors influence the resili-
ence of local communities to geohazards caused by earthquakes. 
Understanding these factors plays a crucial role in devising and 
implementing strategies to enhance resilience. The results of pre-
vious research on citizen resilience to geohazards caused by earth-
quakes have influenced the development of hypotheses, which are 
grounded in the concept of resilience. 

The general hypothesis involves testing the assertion that there is a 
relationship between demographic (gender, age, education, 
household size), socio-economic (employment, income level, mari-
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tal status), and psychological characteristics (fear, past experience, 
risk perception) of citizens and their level of preparedness to re-
spond to geohazards caused by earthquakes in the Republic of 
Montenegro. It is assumed that this relationship is at the pre-
planning level, implying that citizens recognize the problem and 
accept that action must be taken. Based on the general hypothesis, 
three specific hypotheses have been defined: 

1. The first hypothesis concerns testing the assertion that there is a 
correlation between demographic factors (gender, age, educa-
tion, household size) of citizens in the Republic of Montenegro 
and their resilience levels in responding to geohazards caused by 
earthquakes. 

2.  The second hypothesis pertains to testing the assertion that 
there is a correlation between socio-economic factors (employ-
ment status, income level, marital status) of citizens in the Re-
public of Montenegro and their resilience levels in responding to 
geohazards caused by earthquakes. 

3.  The third hypothesis concerns testing the assertion that there is 
a correlation between psychological characteristics (fear, previ-
ous experience, risk perception) of citizens and their readiness 
levels in responding to geohazards caused by earthquakes in the 
Republic of Montenegro. 

5.7. Data Sources: Gathering Information on Resilience Fac-
tors in Earthquake Response 

 

5.7.1. Existing Data Sources for Resilience Factors in Earthquake Re-
sponse 
 
Considering the multi-methodological approach to the research, vari-
ous data sources were used in the preparation of the doctoral disserta-
tion. The data used in the study can be classified into two groups: ex-
isting data sources and data generated during the research implemen-
tation. Regarding the first group of data, all existing documentation 
and archival materials from various local, regional, national, and in-
ternational institutions were used. Table 10 presents a census of insti-
tutional data sources whose analysis is planned within the research. 
 
In addition to the mentioned data, additional data sources such as 
newspapers, portals, photographic records, media releases relevant to 
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citizens' resilience in responding to earthquakes were utilized. Fur-
thermore, reports, maps, as well as legal acts regulating the area of 
protection from geohazards in the Republic of Montenegro, were me-
ticulously analyzed in the study. All available domestic and foreign lit-
erature on this issue was also essential. 
 
During the analysis of systematically organized data, the following 
methods were employed: secondary analysis, content analysis, com-
parative legal analysis, and literature review. From the data obtained 
through research for the purpose of the dissertation, information ob-
tained from citizen surveys and interviews with specific informants 
were utilized, necessitating the application of survey and interview 
techniques. 

Table 10. Census of Institutional Data Sources Used for the Dissertation 
and Planned for Analysis Within the Research 

 

Type Institution Document type Data 
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S
 

 
Th

e 
Pa

rl
ia

m
en

t o
f M

on
te

ne
gr

o 

Title Source  

 
 

The Law on Protec-
tion and Rescue 

The law was published in 
the "Official Gazette of 

Montenegro", No. 
13/2007, 5/2008, 

86/2009 - other law, 
32/2011, 54/2016, 

146/2021, and 3/2023. 

 

The Law on Pro-
tection of Popula-
tion from Infec-
tious Diseases 

"Official Gazette of 
Montenegro", No. 

The Law on 
Healthcare 12/2018 and 64/2020 

The Law on Pro-
tection of Popula-
tion from Infec-
tious Diseases 

"Official Gazette of 
Montenegro", No. 
3/2016, 39/2016, 
2/2017, 44/2018, 

24/2019, Second Law 
24/2019, - Second Law 
82/2020 and 8/2021 

The Law on 
Communal Activi-

ties 
 

"Official Gazette of 
Montenegro", No. 

055/16 dated 
17.08.2016, 074/16 dat-

ed 1.12.2016. 
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The Law on Sani-
tary Inspection 

 

"Official Gazette of 
Montenegro", No. 

14/2010 dated 
17.03.2010. 

 

The Law on Social 
and Child Protec-

tion 

"Official Gazette of 
Montenegro", No. 

027/13, 001/15, 042/15, 
047/15, 056/16, 

066/16, 001/17, 031/17, 
042/17, 050/17, 
059/21, 145/21. 

The Law on Com-
munal Activities 
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o 

Draft Program for 
Montenegro's Ac-
cession to the Eu-

ropean Union 
2023-2024 

Government of Monte-
negro, Ministry of Eu-

ropean Affairs 

National Strategy 
for Sustainable 
Development 

Government of Monte-
negro, Ministry of Sus-
tainable Development 

and Tourism 
National Plan for 

Protection and 
Rescue from 
Earthquakes 

 

Government od Monte-
negro 

 
 

Risk Assessment 
of Disasters in 
Montenegro 

Government of Monte-
negro, Ministry of In-
ternal Affairs, Direc-

torate for Protection and 
Rescue 

 
National Plan for 

Protection and 
Rescue from 
Earthquakes 

Goverment of Montene-
gro 
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Annual re-
views 

Climatological yearbooks 

 
The website of the 

Institute of Hy-
drometeorology 
and Seismology 

 
Climato-
logical 
Data 
Seismo-
logical 
Data Sta-
tion Data 
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 E
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n 
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-
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European Strategy for 
Supporting Disaster Risk 
Reduction in Developing 

Countries 
COM, 2009 

D
ata on: m

anaging a natural disaster caused by an earthquake w
ith a specific focus on the resilience 

phase; anticipated m
easures of citizen preparedness to respond to a natural disaster caused by an 

earthquake; institutional support for resilience m
easures; rights and obligations of citizens regard-

ing resilience w
ith a special em

phasis on know
ledge, plans, stockpiles, and practice of specific activi-

ties; strategic issues related to citizen preparedness to respond to natural disasters caused by earth-
quakes

 

Establishment of an Alli-
ance for Global Climate 
Change between the Eu-

ropean Union and the 
most vulnerable develop-
ing countries to climate 

change 

 
COM, 2007, 540 

Strengthening the EU's re-
sponse to disasters and 
crises in third countries 

COM, 2005,153 

Communication from the 
Commission on strength-
ening the Union's capacity 

to respond to disasters 
COM, 2008, 130 

"Communication of the 
Commission towards the 

Council and the European 
Parliament" 

Brussels, 2009.  

"Memorandum of Under-
standing on the institu-
tional framework for the 
Initiative for Prevention 

and Preparedness for Dis-
asters in Southeast Eu-

rope" 

 
Zagreb, 2007.  

"Proposal for EU Strat-
egy to Support Disaster 
Risk Reduction in De-

veloping Countries" 

Brussels: Euro-
pean Commis-
sion, 2009 

Database of the Center for 
Research on the Epidemi-
ology of Disasters (CRED) 

Brussels 
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5.7.2. Collecting Quantitative Data on Resilience Factors in 
Earthquake Response 
 
The data on demographic, socio-economic, and psychological charac-
teristics of citizens and their resilience to earthquake-induced hazards 
were obtained through questionnaire surveys. The analysis of the col-
lected data was conducted using several different techniques: deter-
mining frequency, or the prevalence of a particular response in the to-
tal mass of respondents' answers, calculating the Percentages of par-
ticipation of a specific response in the total mass of responses, and the 
chi-square test of independence, used to determine statistically signif-
icant differences between compared groups or to identify statistically 
significant relationships between individual responses. 
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The data collected from the questionnaire surveys underwent prelim-
inary preparation such as editing, coding, and statistical data prepara-
tion before the actual statistical processing. Subsequently, each ques-
tion was analyzed separately through data analysis. This analysis was 
conducted by tabulating the data to determine the empirical distribu-
tion of the variables under consideration and calculating descriptive 
statistical indicators: measures of central tendency (mean, median, 
and mode), measures of dispersion (range, standard deviation, and 
coefficient of variation), and measures of distribution shape (skew-
ness and kurtosis). Afterward, the data were subjected to tabulation 
and statistical methods. 
 
A structured survey instrument was devised, incorporating a blend of 
qualitative (closed-ended) multiple-choice queries and five-point Lik-
ert scales, as outlined by (Joshi et al., 2016) and Cvetković et al. 
(2019). The initial segment of the survey pertained to the demograph-
ic and socioeconomic profiles of the respondents, encompassing fac-
tors such as gender, age, and educational attainment. Subsequent sec-
tions addressed respondents' perceptions regarding the safety of the 
household, supplies, shelter, special needs, local connectivity and fire. 
Before the research implementation, a preliminary questionnaire test 
was conducted in different languages in Serbia (40 participants), 
Macedonia (25 participants), and Montenegro (35 participants). The 
preliminary testing was conducted using an online snowball sampling 
approach. It is crucial to emphasize that our research adhered to the 
principles outlined in the Helsinki Declaration, which provides guide-
lines for socio-medical research involving human subjects. Addition-
ally, all participants provided informed consent before participating 
in the study, accepting the terms to participate in its implementation. 
The research protocol was approved by the Scientific-Professional So-
ciety for Disaster Risk Management, Scientific Research Group Re-
view, ID − 01022024. 
 

5.7.2.1. Sample Selection: Choosing Representative Cases 
for Studying Resilience Factors 
 
During the implementation of the survey, care was taken to focus on 
local communities that are most vulnerable to seismic hazards. These 
are the local communities in which stronger earthquakes have been 
recorded relatively recently, with particular attention to the southern 
and central regions of Montenegro. The population consisted of all 
adult residents of these areas, as well as the rest of Montenegro. The 
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most represented municipalities/cities included Nikšić, Podgorica, 
Budva, Bar, Kotor, Herceg Novi, Ulcinj, Cetinje, and Berane, but a 
portion of the respondents also resided in seismically stable munici-
palities such as Žabljak, Pljevlja, and Rožaje. In these mentioned mu-
nicipalities, care was taken to cover all age, gender, and social groups. 
Considering that the central part of Montenegro is the most populat-
ed, the largest number of respondents belonged to this area, followed 
by the coastal region. 

5.7.3. Demographic Characteristics of Participants 
 
The sample of respondents adequately represents both genders, with 
49.3% being male and 50.7% female. This exceptionally balanced dis-
tribution enables a deep and comparative analysis of attitudes and 
participation in disaster preparedness between men and women. 
Moreover, such a distribution provides a strong foundation for re-
searching and understanding the various aspects of both genders' re-
actions to disaster situations and their approaches to disaster predic-
tion and rescue efforts (Table 11). 

Table 11. Overview of the sample of respondents by gender. 

Gender Frequency Percentages Valid Per-
centages 

Cumulative 
Percentages 

Males 197 49.3 49.3 49.3 
Females 203 50.7 50.7 100.0 

Total 400 100.0 100.0  
 
The presented data on education within the sample of respondents 
reveal a wide variation in educational levels. The majority of respond-
ents, comprising a significant 36.5%, have attained higher education, 
indicating a pronounced interest and participation of individuals with 
advanced education in disaster preparedness. Next in importance are 
groups with secondary-four-year (28.0%) and secondary-three-year 
(10.3%) education, which may be of interest for investigating how in-
dividuals with different levels of vocational education perceive and 
engage in disaster preparedness activities.  
 
The sample also includes only a small portion of respondents with 
primary education (1.5%), highlighting the need for further research 
on the various challenges this group may face in the context of disas-
ters. Doctoral candidates, numbering 4.3%, and individuals with mas-
ter's degrees, comprising 9.5%, represent a significant portion of the 
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sample. These data have the potential to shed light on the role of high-
ly educated individuals in developing and implementing disaster pre-
paredness strategies, as well as their contribution to enhancing socie-
tal resilience at a general level.  
 
Lastly, 6.3% of respondents with postgraduate education represent an 
additional interesting category. Researching this subgroup could pro-
vide insight into specific aspects of disaster preparedness relevant to 
individuals with advanced education. In summary, these data on re-
spondents' education enrich our understanding of the dynamics and 
engagement in the context of disaster preparedness, opening up nu-
merous avenues for further research and identifying areas deserving 
attention in future scientific studies (Table 12). 

Table 12. Overview of respondents' education. 

Category Frequency Percentages Valid Per-
centages 

Cumulative 
Percentages 

Doctoral 17 4.3 4.3 8.0 
Master's 38 9.5 9.5 17.5 
Primary 6 1.5 1.5 19.0 

Secondary/Four-
year 112 28.0 28.0 47.0 

Secondary/Three-
year 41 10.3 10.3 57.3 

Higher 25 6.3 6.3 63.5 
High 146 36.5 36.5 100.0 
Total 400 100.0 100.0  

 
The research revealed that the dominant number of respondents in 
the sample achieved very good (40.5%) and excellent (29.8%) success 
in their high school education. This significant concentration of high 
grades may indicate a tendency among respondents to achieve out-
standing academic results at a young age. In contrast, a small Per-
centages of respondents (0.8%) achieved only a passing grade, which 
may require further analysis to understand the possible stories and 
challenges faced by this subgroup and how it relates to their participa-
tion in disaster preparedness activities. Additionally, 26.0% of re-
spondents achieved a good level of success in high school, which rep-
resents a significant portion of the sample (Table 13). 

Table 13. Overview of respondents' achievement in high school. 

Category Frequency Percentages Valid Percent- Cumulative Per-
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ages centages 
Good 104 26.0 26.0 38.8 

Sufficient 3 0.8 0.8 19.8 
Excellent 119 29.8 29.8 59.5 

Very 
Good 162 40.5 40.5 100.0 

Total 400 100.0 100.0  
 
 
The research revealed significant differences in the educational 
achievement of respondents in elementary school, with the majority, 
precisely 45.0%, achieving excellent success. These results may reflect 
an ambitious and committed attitude of respondents towards school 
obligations in the early years of education. In contrast, only 1.5% of 
respondents achieved sufficient success in elementary school, indicat-
ing a small number of individuals who lagged behind in their academ-
ic performance. This phenomenon may be the subject of further re-
search to understand the possible factors influencing academic suc-
cess in early childhood and its connection to attitudes towards disas-
ter preparedness. Additionally, respondents achieved varying levels of 
very good (25.8%) and good (12.0%) success in elementary school, re-
vealing diversity in educational achievements in the sample. This di-
versity may provide an interesting foundation for deeper investigation 
to understand the dynamics and possible correlations between aca-
demic success in youth and participation in disaster preparedness lat-
er in life. The research also found that 15.3% of respondents graduat-
ed with honors (Table 14). 

Table 14. Overview of the academic achievement of respondents in elemen-
tary school. 

Category Frequency Percentages Valid Per-
centages 

Cumulative Per-
centages 

Good 48 12.0 12.0 12.5 
Sufficient 6 1.5 1.5 14.0 

Outstanding 61 15.3 15.3 29.3 
Excellent 180 45.0 45.0 74.3 
Very good 103 25.8 25.8 100.0 

Total 400 100.0 100.0  
 

When it comes to the education of the respondents' mothers, the 
dominant level of education is secondary, with 53.5% of respondents 
indicating that their mothers completed high school. This dominant 
presence of secondary education may have significant implications for 
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understanding the influence of maternal education on attitudes and 
participation in disaster preparedness, opening the path for exploring 
possible correlations. Next, 15.0% of respondents report their mothers 
having completed higher education, while 14.8% mention tertiary ed-
ucation. These subgroups represent a significant portion of the sam-
ple and offer opportunities for research into how maternal education 
impacts various aspects of disaster preparedness in families. Several 
respondents (12.3%) state that their mothers have primary education, 
which represents another important aspect of investigation. This sub-
group may be particularly interesting for analyzing how different edu-
cational statuses can affect a family's ability to adequately prepare for 
potential catastrophic events. On the other hand, the smallest number 
of respondents (1.5%) indicate that their mothers have not completed 
primary school, which represents an extremely small Percentages in 
the sample. This data can be explored to understand how such an ed-
ucational status of the mother reflects on her perceptions and capabil-
ities regarding disaster preparedness in the family. Finally, a few re-
spondents (2.3%) mention that their mothers have a master's degree, 
while 3% of respondents stated that their mothers have completed a 
doctorate. These data indicate the presence of highly educated moth-
ers in the sample and open up avenues for research into how their sta-
tus affects their perception and engagement in disaster preparedness 
activities (Table 15). 

Table 15. Overview of the Education of Respondents' Parents (Mothers). 

Category Frequency Percentages Valid Per-
centages 

Cumulative 
Percentages 

Doctorate 1 .3 .3 .8 
Master's 9 2.3 2.3 3.0 

Incomplete 
primary school 6 1.5 1.5 4.5 

Primary 49 12.3 12.3 16.8 
Secondary 214 53.5 53.5 70.3 

Higher 59 14.8 14.8 85.0 
High 60 15.0 15.0 100.0 
Total 400 100.0 100.0  

 
When it comes to the education of the respondents' fathers, the sam-
ple indicates the most prevalent middle level of education, with 55.3% 
of respondents stating that their father completed high school. This 
significant presence of middle education may reveal interesting pat-
terns regarding attitudes and activities related to disaster prepared-
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ness in families where the father has a middle level of education. Next, 
18.8% of respondents cite their fathers having higher education, while 
15.3% mention having further education. These data open the door to 
deeper research into how different levels of paternal education influ-
ence various aspects of disaster preparedness in families. The smallest 
number of respondents (1.3%) indicate that their father completed 
master's or postgraduate studies, while 1.5% of respondents say their 
father has not completed primary school. Additionally, 5.3% of re-
spondents cite their father having primary education, representing a 
significant portion of the sample. This diversity in fathers' educational 
statuses offers a rich field for research into how paternal education 
may influence disaster preparedness scenarios in different family con-
texts. Furthermore, 2.3% of respondents indicate that their father 
completed doctoral studies, which is an exceptionally important as-
pect in research. This allows researchers to consider the influence of 
highly educated fathers on attitudes and participation in disaster pre-
paredness activities, providing opportunities for a better understand-
ing of the relationship between paternal education and family resili-
ence (Table 16). 

Table 16. Overview of the Education of the Respondents' Parents (Father). 

Category Frequency Percentages Valid Per-
centages 

Cumulative 
Percentages 

Doctorate 9 2.3 2.3 2.8 
Master's 5 1.3 1.3 4.0 

Incomplete 
primary school 6 1.5 1.5 5.5 

Primary 21 5.3 5.3 10.8 
Secondary 221 55.3 55.3 66.0 

Higher 61 15.3 15.3 81.3 
High 75 18.8 18.8 100.0 
Total 400 100.0 100.0  

 
The study encompassed a wide range of marital and relationship sta-
tuses among the respondents, with the largest portion of the sample 
being respondents living independently (34.5%). They were followed 
by respondents who were married (30.0%) and those in a relationship 
(24.0%). These diverse marital and non-marital structures provide 
scope for analyzing how marital status can influence disaster prepar-
edness and resilience measures. Divorced respondents accounted for 
6.0% of the total number of respondents, offering an opportunity for 
deeper examination of how past marital experiences affect participa-
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tion in disaster preparedness activities. Engaged respondents com-
prised 4.0% of the sample, representing one of the least prevalent cat-
egories, and may be the subject of further research regarding the spe-
cific needs of this group in the context of disaster risk. The smallest 
number of respondents, only 1.3%, identified themselves as wid-
ows/widowers. This subgroup may be of particular interest for inves-
tigation, providing insight into how individuals who have experienced 
the loss of a marital partner direct their resources and attention to-
wards preparing for potential disasters (Table 17). 

Table 17. Overview of the Marital Status of Respondents. 

Category Frequency Percentages Valid Per-
centages 

Cumulative 
Percentages 

Married 120 30.0 30.0 30.3 
Divorced 24 6.0 6.0 36.3 

Single 138 34.5 34.5 70.8 
In a relationship 96 24.0 24.0 94.8 
Widower/Widow 5 1.3 1.3 96.0 

Engaged 16 4.0 4.0 100.0 
Total 400 100.0 100.0  

 
The research revealed a significant difference in the number of re-
spondents who have children compared to those who do not, with a 
higher Percentages of respondents (57.0%) not having children, while 
43.0% of respondents are those who have offspring. This distribution 
opens up many possibilities for research on how family status and the 
presence of children in the home can influence attitudes and disaster 
preparedness among respondents (Table 18). 

Table 18. Overview of respondents based on whether they have children or 
not. 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Yes 172 43.1 43.1 52.3 
No 228 57.0 57.0 100.0 

Total 400 100.0 100.0  

5.7.4. Socio-Economic Characteristics of Study Participants 
 
This research aims to investigate how the size of residential units and 
ownership thereof influence citizens' resilience to respond to natural 
disasters caused by earthquakes. The study extensively analyzed the 
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housing conditions of respondents, revealing that the largest number 
of respondents live in apartments ranging from 60 to 80 m² (21.5%) 
and apartments from 35 to 60 m² (20.5%). In contrast, the fewest re-
spondents live in villas (0.3%) and houses smaller than 35m² (1.5%). 
Among respondents, 2% live in houses ranging from 35 to 60 m², 
while 5.8% reside in houses ranging from 60 to 80 m². A significant 
portion of respondents, specifically 15%, live in houses from 80 to 100 
m², while 14.8% of respondents inhabit houses larger than 100 m².  
 
This diversity in housing conditions provides significant insights into 
the living spaces of respondents, paving the way for exploring how the 
size and type of housing affect their preparations and responses in the 
event of disasters. Regarding the size of apartments, 5.3% of respond-
ents live in apartments up to 35 m², 9.8% reside in apartments rang-
ing from 80 to 100 m², while 2.8% of respondents live in apartments 
larger than 100 m². This information complements a comprehensive 
understanding of respondents' housing conditions and provides a ba-
sis for considering how the size of apartments may impact their capa-
bilities and needs in the event of catastrophic events (Table 19). 

Table 19. Overview of respondents by the size of the apartment/house they 
live in. 

Category Frequency Percentages Valid Per-
centages 

Cumulative 
Percentages 

House up to 
35m² 6 1.5 1.5 2.5 

House from 35 
to 60m² 8 2.0 2.0 4.5 

House from 60 
to 80m² 23 5.8 5.8 10.3 

House from 80 
to 100m² 60 15.0 15.0 25.3 

House over 
100m² 59 14.8 14.8 40.0 

Apartment up 
to 35m² 21 5.3 5.3 45.3 

Apartment 
from 35 to 

60m² 
82 20.5 20.5 65.8 

Apartment 
from 60 to 

80m² 
86 21.5 21.5 87.3 

Apartment 39 9.8 9.8 97.0 
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from 80 to 
100m² 

Apartment over 
100m² 11 2.8 2.8 99.8 

Villa 1 0.3 0.3 100.0 
Total 400 100.0 100.0  

 
 
The results of the research unequivocally indicate that the majority of 
respondents (56.8%) reside in a residential property owned by a 
member of their family. Concurrently, a significant number of re-
spondents (30.3%) report living in a residential property that they 
themselves own, which represents a notable presence of homeowners 
in the sample. In contrast, the fewest respondents (11.8%) live in a 
property rented from a third party. This diversity in housing ar-
rangements is a significant factor in investigating how residential sta-
tus may influence the readiness and response of respondents in the 
event of various catastrophic events (Table 20). 

Table 20. Overview of respondents according to the type of ownership of 
their residential property. 

Category Frequency Percentages Valid Per-
centages 

Cumulative 
Percentages 

Your ownership 121 30.3 30.3 31.5 
Family member's 

ownership 227 56.8 56.8 88.3 

Ownership of a 
third party from 
whom you rent 

47 11.8 11.8 100.0 

Total 400 100.0 100.0  
 

 
The majority of respondents (88.0%) expressed that they do not wor-
ry and do not live with someone who has a disability, which repre-
sents a significant majority in the sample. Conversely, a certain num-
ber of respondents (10.8%) confirmed that they live with and care for 
a person with a disability. This information provides insight into the 
different dynamics of life and caregiving in this context and opens up 
possibilities for deeper research into how disability affects prepared-
ness and resilience of families in the event of a disaster. In addition to 
analyzing the general attitudes and caregiving of respondents, it is al-
so important to investigate the specific dynamics and challenges faced 
by those who care for a person with a disability. Such research can 
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provide important insights into the level of preparedness and needs of 
this subgroup, especially in the event of extreme events and disasters 
(Table 21). 

Table 21. Overview of respondents based on living with or caring for some-
one with a disability. 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Yes 43 10.8 10.8 12.0 
No 352 88.0 88.0 100.0 

Total 400 100.0 100.0  
 
 
The study revealed that the majority of respondents in the sample 
(96.3%) stated that they do not have a disability. However, it is im-
portant to note a significant subset of the sample, namely 3.8%, who 
confirmed the presence of some form of disability. This information 
provides context for considering the attitudes and needs of this specif-
ic group in the context of disaster preparedness, given the various 
challenges and requirements that disability can present in emergency 
situations. Additionally, this research can serve as a basis for the de-
velopment of strategies and programs for disaster preparedness tai-
lored to the needs of those with disabilities. Analyzing this data not 
only raises questions about the resilience and strengths of this group 
of respondents but also underscores the importance of directing ef-
forts towards creating inclusive and effective disaster preparedness 
plans for all citizens, including those with disabilities (Table 22). 

Table 22. Overview of respondents based on whether they have any disabil-
ity. 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Yes 15 3.8 3.8 5.3 
No 385 96.3 96.3 100.0 

Total 400 100.0 100.0  
 
Analysis of household income among the respondents yielded the fol-
lowing results: the majority of respondents (46.8%) reported incomes 
above 1000 euros, which represents a significant portion of the sam-
ple. Following them are respondents with incomes ranging from 700 
to 1000 euros (31.5%), indicating a substantial presence in the sam-
ple. Additionally, 16.0% of respondents reported incomes ranging 
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from 450 to 700 euros. In contrast, the smallest number of respond-
ents (5.8%) reported incomes below 450 euros. This segment repre-
sents a specific group that may be subject to further analysis and con-
sideration, given the challenges and limitations associated with low 
incomes in the event of catastrophic events. Analysis of this income 
data provides deep insights into the socio-economic factors that may 
impact respondents' ability to adequately prepare for disasters and ef-
fectively cope with them (Table 23). 

Table 23. Overview of approximate household incomes among the re-
spondents. 

Category Frequency Percentages Valid Per-
centages 

Cumulative Per-
centages 

Up to 450€ 23 5.8 5.8 6.8 
From 450 to 

700€ 64 16.0 16.0 21.8 

From 700 to 
1000€ 126 31.5 31.5 53.3 

Over 1000€ 187 46.8 46.8 100.0 
Total 400 100.0 100.0  

 
The analysis of the national structure of the sample reveals a signifi-
cant dominance of Montenegrins, who constitute the largest portion 
in the sample at 63.7%. They are followed by Serbs at 18.0%, repre-
senting a significant portion of the sample. Other national groups in-
clude Bosniaks at 6.8%, Albanians at 3.0%, Croats at 2.3%, and the 
least represented are Roma at 1.5%. This diversity of national groups 
in the sample opens up space for research into how different cultural, 
ethnic, and linguistic backgrounds may influence attitudes and disas-
ter preparedness (Table 24). 

Table 24. Overview of respondents by their nationality. 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Albanian 12 3.0 3.0 7.8 
Bosniak 27 6.8 6.8 14.5 

Montenegrin 255 63.7 63.7 78.3 
Croat 9 2.3 2.3 80.5 
Roma 6 1.5 1.5 82.0 
Serb 72 18.0 18.0 100.0 
Total 400 100.0 100.0  
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A significant number of respondents report being employed (74.6%), 
while simultaneously 25.5% state that they are currently unemployed. 
This diversity in employment status opens up the possibility of explor-
ing how individuals with and without employment may approach dis-
aster preparedness differently and how different groups of respond-
ents may face challenges in extreme situations. Studying employment 
status can be an important source of understanding how the em-
ployed and unemployed may manage disasters differently and how 
they may have different needs and challenges in case of emergencies. 
Additionally, such research can be valuable for the development of 
strategies and disaster preparedness programs tailored to different 
groups of respondents to ensure adequate support and resources (Ta-
ble 25). 
 

Table 25. Overview of respondents by employment status. 
 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Yes 298 74.6 74.6 74.6 
No 102 25.5 25.5 100.0 

Total 400 100.0 100.0  
 
The workplace overview of the respondents reveals a significant pres-
ence in the public sector, with the majority (61.0%) stating that they 
are employed in this sector. Following that, the private sector follows 
with 29.5% of respondents working in this sphere. Additionally, 9.5% 
of respondents report being engaged in their own business. This di-
versity in employment locations opens up opportunities for research-
ing how different work environments can influence attitudes and pre-
paredness for disasters. Furthermore, analyzing this data can be use-
ful in developing disaster preparedness strategies that take into ac-
count the specificities of working conditions in the public and private 
sectors, as well as the challenges and opportunities that entrepreneurs 
may experience (Table 26). 

Table 26. Overview of respondents by workplace location. 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Public sec-
tor 244 61.0 61.0 88.0 

Private 
sector 118 29.5 29.5 90.5 
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Own busi-
ness 38 9.5 9.5 100.0 

Total 400 100.0 100.0  
 

5.7.5. Psychological Characteristics of Participants in the Study 
 
In the surveyed sample, the majority of respondents (93.3%) stated 
that they had not experienced non-material consequences of earth-
quakes. In contrast, 5.5% of respondents reported experiencing such 
consequences. This information provides valuable insight into the 
trends and wide range of experiences among citizens regarding the 
non-material consequences of earthquakes. Analyzing these data can 
contribute to a better understanding of the psychological and socio-
economic aspects associated with citizens' experiences in the event of 
earthquakes. Additionally, investigating the long-term consequences 
and coping mechanisms can be a significant contribution to develop-
ing support programs and resources for individuals who have suffered 
from non-material consequences of earthquakes (Table 27). 

 

Table 27. Overview of respondents based on whether they have experienced 
non-material consequences of earthquakes. 

Category Frequency Percentages Valid Per-
centages 

Cumulative Per-
centages 

Yes 22 5.5 5.5 6.8 
No 373 93.3 93.3 100.0 

Total 400 100.0 100.0  
 
The results of the research indicate a significant difference in re-
spondents' responses to questions about the material consequences of 
earthquakes. The majority of respondents (94.0%) stated that they 
did not experience material consequences of earthquakes, suggesting 
that most citizens have gone through this natural disaster without se-
rious material losses. In contrast, a smaller number of respondents 
(4.8%) reported experiencing material consequences of earthquakes. 
This information provides significant insight into the prevalence and 
extent of material consequences that may arise from earthquakes. 
Additionally, these figures can serve as a basis for considering the 
need for various forms of assistance and support in the years follow-
ing earthquakes to help those who have suffered material losses (Ta-
ble 28). 
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Table 28. Overview of respondents based on whether they experienced ma-
terial consequences of earthquakes. 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Yes 19 4.8 4.8 6.0 
No 376 94.0 94.0 100.0 

Total 400 100.0 100.0  

5.8. Literature Review on the Impact of Factors on Commu-
nity Preparedness and Resilience to Earthquakes 

 
In the field of disaster studies, the exploration of the correlation be-
tween gender and preparedness for natural disasters is a highly perti-
nent subject (Combs et al., 2010; Drabek, 1969; Ikeda, 1995; Mano-
Negrin & Sheaffer, 2004; Mehta, 2007; Mulilis, 1999; Myers, 1994; 
Norris, 1992; Rodríguez, Kennedy, Quarantelli, Ressler, & Dynes, 
2009; Rüstemli & Karanci, 1999). Some researchers affirm a higher 
readiness among females in terms of their disaster response prepar-
edness (Mano-Negrin & Sheaffer, 2004; Tomio, Sato, Matsuda, Koga, 
& Mizumura, 2014) Studies indicate that women perceive disaster 
threats more seriously than men (Davidson & Freidenburg, 1996; 
Palm, 1995) and often acquire information through social networks 
rather than official sources available online. Moreover, there is a no-
ticeable underrepresentation of women in formal state emergency 
management organizations dealing with natural disaster emergencies, 
possibly linked to gender segregation and discrimination (Noel, 1990; 
Phillips, 1990). Conversely, men tend to take greater responsibility for 
possessing necessary supplies for surviving natural disasters (Able & 
Nelson, 1990) and are more proactive in implementing preventive 
measures to safeguard households (Szalay, Inn, Vilov, & Strohl, 1996). 
Numerous research findings have indicated that elderly individuals 
exhibit higher levels of preparedness when it comes to responding to 
natural disasters (Melick & Logue, 1985; Murphy, 1994; Murrell & 
Norris, 1984), Additionally, they tend to possess more knowledge 
about such events. However, they also tend to suffer more severe con-
sequences due to their physical vulnerability (Durkin, Aroni, & Coul-
son, 1983; Johnson, Johnston, & Peters, 1989). Sattler, Kaiser, and 
Hittner (2000) found evidence suggesting a positive relationship be-
tween age and individuals' preparedness levels in responding to natu-
ral disasters. 
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Certainly, when delving into the realm of research that explores the 
multifaceted influence of gender, age, marital status, and various de-
mographic and socio-economic factors on citizens' readiness for 
earthquake response, we come across a noteworthy study conducted 
by Cvetković and colleagues in 2019. This study, emanating from the 
heart of the region, specifically from Serbia, provides an illuminating 
lens through which we can examine and understand the dynamics of 
preparedness. Its significance lies not only in its empirical findings 
but also in its potential for comparison with data gleaned from re-
search endeavors in neighboring Montenegro. 
 
According to the findings of their research, Tomio et al. (2014) sug-
gest that individuals with higher educational attainment exhibit 
greater readiness to react to disasters at the household level, while at 
the community level, such preparedness correlates with factors like 
length of residency, marital status, and the presence of elderly family 
members. Finnis and his colleagues (Finnis, Johnston, Ronan, & 
White, 2010), through their investigation into the association between 
participation in educational programs focused on natural disasters 
and households' readiness to respond, noted a positive link between 
program involvement and increased household preparedness for nat-
ural disaster response. Kohn et al. (2012) highlight significant varia-
tions in research outcomes concerning the influence of education on 
citizens' readiness levels for disaster response. 
 
Some studies suggest that individuals with a high level of specific 
knowledge are more likely to be prepared for such events (Hurnen & 
McClure, 1997; Mishra & Suar, 2007). Edwards (1993) indicates that 
households with higher levels of education are more likely to adapt to 
implementing necessary preparedness measures. Faupel and his col-
leagues Faupel, Kelley, and Petee (1992) confirm the correlation be-
tween participation in educational programs on natural disasters and 
citizens' readiness levels for response based on their research find-
ings. Johnston, Becker, and Paton (2012) point out that traditional 
educational programs on natural disasters, focused on passive infor-
mation, often result in very low levels of awareness and motivation 
among citizens to enhance their readiness levels for response. 
 
The readiness of citizens living alone or in marital or extramarital re-
lationships to respond has prompted researchers to explore such con-
nections (Russell, Goltz, & Bourque, 1995; Spittal, McClure, Siegert, & 
Walkey, 2008). Tomio et al. (2014) discovered that readiness to re-
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spond is linked to the length of residence, marital status, and the 
presence of older family members in the household. 
 
Findings from a nationwide survey conducted in the United States 
(FEMA, 2009), suggest that a higher proportion of unemployed 
individuals (47%) tend to depend more on the assistance provided by 
emergency services compared to those who are employed (31%). 
Employed individuals (69%) are inclined to believe that taking 
preparatory actions, planning, and stocking up on supplies will be 
beneficial in natural disasters. Additionally, they are more likely to 
perceive that enhancing preparedness levels will aid them in 
managing the aftermath of natural calamities. Increasing income 
heightens the risk of disasters such as floods, landslides, and wind-
storms, but this risk diminishes as income continues to rise (Kellen-
berg & Mobarak, 2008). 
 
A physical disability serves as a contributing factor to the likelihood of 
injuries and fatalities resulting from earthquakes (Shapira, Ahar-
onson-Daniel, Shohet, Peek-Asa, & Bar-Dayan, 2015). Also, Smith and 
Notaro (2009), in examining the correlation between preparedness 
for disasters and mobility impairments, arrived at the following find-
ings: citizens with certain mobility impairments (20.7%) were more 
likely than citizens without such impairments (16.1%) to report inade-
quate preparedness for responding adequately in the event of natural 
disasters; citizens with mobility impairments were less likely to pos-
sess three-day supplies of water and long-lasting food, a battery-
powered transistor, and a functional battery-operated lamp. House-
holds containing disabled members exhibit lower tendencies to pre-
pare emergency kits and strategize evacuation plans (Han, Wang, Du, 
& Zeng, 2017). 
 
 
Cvetković et al. (2019) meticulously orchestrated their study, ensuring 
a robust representation of the Serbian populace in their sample. With 
a near-equal distribution between genders, their respondents mir-
rored the gender stratification of the Serbian population, offering a 
comprehensive insight into the preparedness landscape. The average 
age of participants, a sprightly 36 years, underscores the youthful vig-
or that permeates the study cohort, with a predominant presence of 
individuals under 36 years old. Furthermore, the educational compo-
sition of the sample unveils a predilection towards secondary educa-
tion, echoing the broader educational trends documented by the Sta-
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tistical Office of the Republic of Serbia. Marital dynamics within the 
sample paint a nuanced picture, with married couples comprising a 
substantial portion, emblematic of the societal fabric where matrimo-
nial bonds hold significant sway. Yet, amid the marital bliss, there ex-
ists a spectrum of economic engagements, with a majority of respond-
ents grappling with unemployment, juxtaposed against a backdrop of 
burgeoning monthly family incomes, indicative of the economic flux 
pervading the region. Beyond the demographic intricacies, the study 
delves into citizens' preparedness for earthquake response, unraveling 
a tapestry of perceptions and realities. The mean assessment of 
household preparedness, hovering at 3.02 out of 5, bespeaks a moder-
ate level of readiness, while the evaluation of local community prepar-
edness, averaging at 2.76 out of 5, hints at room for improvement on a 
communal front. Interestingly, a substantial cohort finds itself in a 
liminal space, neither fully prepared nor entirely unprepared, mirror-
ing the nuanced nature of preparedness perceptions. 
 
In essence, Cvetković and colleagues' (2019) study not only provides a 
snapshot of the preparedness landscape in Serbia but also serves as a 
springboard for cross-border comparison, offering a vantage point 
from which to juxtapose and glean insights into the preparedness par-
adigms prevalent in Montenegro. Through such comparative analyses, 
we inch closer towards crafting nuanced, region-specific interventions 
aimed at bolstering resilience and fortifying communities against the 
capricious whims of seismic upheaval.Considering the differences in 
gender roles and responsibilities, Cvetković and colleagues found that 
men have a higher percentages in the following categories: perception 
that their households are prepared, that the local community is pre-
pared, that they know what geological layers exist beneath their 
homes, and that they believe buildings and residential structures are 
reinforced according to seismic conditions. In contrast, it was found 
that women have a higher Percentages in the following areas: they 
checked the resistance of their homes to earthquakes, reinforced their 
homes, and provided furniture. 
 
As for age, the results obtained by Cvetković and colleagues (2019) 
show that young people had a higher Percentages compared to mid-
dle-aged and older individuals in the categories: that households and 
the local community are prepared, that homes were checked for 
earthquake resistance, that furniture in households is secured, and 
that buildings are reinforced. Compared to middle-aged and young 
people, older people reported a higher Percentages of awareness of 
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the geological layers beneath their homes. The results of descriptive 
statistical analysis in this sample of participants showed that 67% of 
participants stated they have an emergency kit, 49% regularly check 
the contents of the emergency kit, 62% have easy access to the emer-
gency kit, 37% have emergency supplies, 34% have sufficient supplies, 
and 40% stated that their community stores emergency supplies. Re-
garding gender differences, a higher Percentages of men than women 
reported the following: knowledge of the route to shelters, familiarity 
with obstacles on the way to shelters, awareness of the conditions of 
the designated shelter, and familiarity with shelter management. In 
contrast, and in line with previous findings on gender differences in 
behavior, a higher Percentages of women than men reported that they 
would call their neighbors before evacuation. Regarding the influence 
of age, a higher Percentages of young people reported knowing the 
way to shelters, having a designated shelter nearby, being aware of 
obstacles on the way to the designated shelter, being aware of the 
conditions of the designated shelter, and being familiar with shelter 
management. In contrast, a higher Percentages of older individuals 
reported that they would call their neighbors before evacuation. 
 
The study showed that slightly less than half (44%) could name a per-
son who would need special care in the event of a disaster. Also, 42% 
stated they know what support is needed for older people, and 44% 
know that older people are more prone to life-threatening injuries. 
Regarding gender differences in relation to aid and support factors, a 
higher Percentages of women than men reported knowing someone 
who would need special care in the event of a disaster. They also re-
ported better knowledge of the type of support needed for older peo-
ple, who are also more vulnerable. A higher Percentages of young 
people reported knowing someone who would need special care in the 
event of a disaster and knowing that older people are more vulnera-
ble. A higher Percentages of middle-aged people reported anticipating 
difficulties in evacuating their families and being aware of the type of 
support needed for older people. 
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7. RESEARCH FINDINGS 
 

7.1. Results of Descriptive Statistical Analyses on Disaster 
Resilience to Earthquakes 

 
Different perceptions of household preparedness for earthquake re-
sponse stem from the surveyed sample. The largest number of re-
spondents (36.3%) express the view that their household is neither 
prepared nor unprepared. Immediately after, 23.5% of respondents 
assess that their household is somewhat unprepared, while 19.0% be-
lieve it is somewhat prepared. Additionally, 9.5% of respondents state 
that their household is absolutely unprepared, while 11.0% consider it 
absolutely prepared. Analysis of these results can serve as a basis for 
the development of education programs and raising awareness about 
earthquake preparedness measures to raise awareness and support 
citizens' readiness for this type of natural disaster (Table 29). 

Table 29. Overview of respondents' answers to the question: "How do you 
rate the preparedness of your household for responding to earthquakes on 

a scale of 1 to 5? (1 - insufficient; 5 - excellent)." 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

1 38 9.5 9.6 9.6 
2 94 23.5 23.7 33.2 
3 145 36.3 36.5 69.8 
4 76 19.0 19.1 88.9 
5 44 11.0 11.1 100.0 

 
Different attitudes of respondents regarding the preparedness of their 
municipality/city for responding to earthquakes provide important 
insights into public perception. The majority of respondents (33.3%) 
believe that their municipality/city is somewhat unprepared for re-
sponding to earthquakes, while some (32.8%) have the view that the 
municipality/city is neither prepared nor unprepared. Conversely, 
17.8% of respondents state that their municipality/city is absolutely 
unprepared for responding to earthquakes. Additionally, 11.8% of re-
spondents assess the preparedness of the municipality/city to some 
extent, while 3.3% of respondents agree with the statement that the 
municipality/city is absolutely prepared for responding to earth-
quakes. Such divergent emphasis on the preparedness of the munici-
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pality/city highlights the need for additional research and analysis to 
understand the context and perceptions underlying the different atti-
tudes of respondents. Moreover, these results can serve as a basis for 
improving programs and measures for the preparation of municipali-
ties/cities for potential earthquakes (Table 30). 

Table 30. Overview of respondents' answers to the question: "How do you 
assess the preparedness of your municipality/city for responding to earth-

quakes on a scale from 1 to 5? (1- Insufficient; 5- Excellent)." 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

1 71 17.8 18.0 18.0 
2 133 33.3 33.7 51.6 
3 131 32.8 33.2 84.8 
4 47 11.8 11.9 96.7 
5 13 3.3 3.3 100.0 

Total 395 98.8 100.0  
 
 
The results of the research on potential house (apartment) damage in 
the event of an earthquake of intensity 6 or higher on the Mercalli 
scale reveal a wide range of attitudes among respondents. The majori-
ty of respondents (35.3%) express uncertainty regarding possible 
damage, while 26.8% believe there could be minor damage. A more 
optimistic view is held by 9.0% of respondents who believe their 
apartment/house would suffer no damage in the event of an earth-
quake. On the other hand, 18.3% of respondents express some doubt 
that their home would have certain consequences in the event of an 
earthquake, while 9.5% believe there could be very significant damage 
to their house/apartment. This diversity of attitudes underscores the 
need for raising awareness and education about preparedness 
measures and the construction of stable structures capable of with-
standing earthquakes. Analyzing these results can also serve as a basis 
for directing post-earthquake reconstruction and support programs 
(Table 31). 

Table 31. Overview of respondents' answers to the question: "Do you think 
your house (apartment) will be damaged in the event of an earthquake (in-

tensity 6 on the Mercalli scale or stronger)? (1- not at all; 5- quite a bit)." 

Category Frequency Percentages Valid Per-
centages 

Cumulative 
Percentages 

1 36 9.0 9.1 9.1 
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2 107 26.8 27.1 36.2 
3 141 35.3 35.7 71.9 
4 73 18.3 18.5 90.4 
5 38 9.5 9.6 100.0 

 
The survey highlighted that the largest portion of respondents (35.5%) 
lacks any information about the geological layers beneath their 
homes. An additional 22.0% of respondents have only a slight famili-
arity with this issue, while 22.5% have a moderate level of knowledge 
about the geological layers beneath their homes. On the other hand, 
9.3% of respondents claim to possess solid knowledge about these 
layers, while 9.8% emphasize that their information about geological 
layers is exceptional - they know everything that needs to be known. 
These results signify a significant need for broader education and rais-
ing awareness about the geological characteristics of the ground be-
neath residential structures. The primary focus could be on providing 
information and education to respondents about the geological condi-
tions at their locations, which could help them better understand the 
potential risks of earthquakes and guide them toward protective and 
preparatory measures (Table 32). 

Table 32. Overview of respondents' answers to the question: "Do you know 
what geological layers (composition of soil) are beneath your house? (1 - I 

don't know at all; 5 - I know excellently)." 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

1 142 35.5 35.9 35.9 
2 88 22.0 22.2 58.1 
3 90 22.5 22.7 80.8 
4 37 9.3 9.3 90.2 
5 39 9.8 9.8 100.0 

Total 396 99.0 100.0  
 

 
The revelation that the majority of respondents (90.8%) have not 
checked the resistance of their homes in the event of an earthquake 
indicates the need to increase awareness of the importance and prac-
tical steps that citizens can take to protect their homes. However, 
9.3% of respondents have expressed interest in checking the re-
sistance of their homes, which is a positive indication of the readiness 
of a certain portion of the population to take proactive protective 
measures. The introduction of additional educational programs and 
campaigns focusing on the importance of checking the earthquake re-
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sistance of homes could have a significant impact on increasing the 
number of citizens willing to take steps to protect themselves in the 
event of natural disasters (Table 33). 

Table 33. Overview of respondents based on whether they have checked the 
resistance of their homes in the event of an earthquake. 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Yes 37 9.3 9.3 11.1 
No 363 90.8 90.8 100.0 

Total 400 100.0 100.0  
 

The survey revealed that the majority of respondents (74.6%) used re-
inforced concrete in the construction of their homes, which is a signif-
icant data point regarding the construction of residential structures. 
Conversely, 25.5% of respondents stated that their house was not built 
using reinforced concrete. This information indicates different stand-
ards and materials used in home construction within the surveyed 
population. Given the importance of adequate construction in earth-
quake-prone regions, there could be an emphasis on education and 
promotion of secure building standards to encourage the use of rein-
forced concrete as a safe construction material for homes (Table 34). 

Table 34. Overview of respondents based on whether their house is built 
from reinforced concrete. 

Category Frequency Percentages Valid Per-
centages 

Cumulative Per-
centages 

Yes 298 74.6 74.6 77.3 
No 102 25.5 25.5 100.0 

Total 400 100.0 100.0  
 
The research results indicate that the majority of respondents (82.0%) 
stated that they had not anchored their furniture to the walls. In con-
trast, 18.0% of respondents confirmed that they had taken measures 
to anchor their furniture. These data highlight the need for additional 
awareness and education regarding the importance of anchoring fur-
niture as a measure to reduce the risk of serious consequences during 
earthquakes. Effective campaigns and educational activities could en-
courage respondents to implement preventive measures that would 
contribute to optimal safety in their homes (Table 35). 
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Table 35. Overview of respondents regarding whether they have anchored 
their furniture to the wall. 

Category Frequency Percentages Valid Per-
centages 

Cumulative Per-
centages 

Yes 72 18.0 18.0 20.0 
No 328 82.0 82.0 100.0 

Total 400 100.0 100.0  
 
The research results indicate that the majority of respondents (39.5%) 
stated that there are buildings made of reinforced concrete in their lo-
cal municipality, however, not in large numbers. There are also those 
who believe that the number of such buildings is very small (24.5%) or 
that there are none at all (6.5%). However, there are varied percep-
tions among respondents, as 19.0% of them mentioned that the ma-
jority of buildings in their environment are constructed from rein-
forced concrete, while 8.0% believe that all buildings are constructed 
in this manner. These data provide insight into the diverse percep-
tions of respondents regarding the use of reinforced concrete in con-
struction and underscore the need for increased awareness and edu-
cation about safe construction materials (Table 36). 

Table 36. Overview of respondents' answers to the question: "Do you think 
buildings in your local municipality are constructed of reinforced concrete? 

(1 - none are; 5 - all are constructed of reinforced concrete)." 

Category Frequency Percentages Valid Per-
centages 

Cumulative 
Percentages 

1 26 6.5 6.7 6.7 
2 98 24.5 25.1 31.8 
3 158 39.5 40.5 72.3 
4 76 19.0 19.5 91.8 
5 32 8.0 8.2 100.0 

 
The study revealed that a larger number of respondents (58.5%) do 
not possess a complete first aid kit in their households, while 41.5% of 
respondents do have a complete first aid kit. These data indicate the 
importance of raising awareness about the significance of owning and 
knowing how to use first aid kits to enhance households' ability to re-
spond to emergencies and important health situations (Table 37). 

Table 37. Overview of respondents based on whether they possess a com-
plete first aid kit in their households. 
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Category Frequency Percentages Valid Per-
centages 

Cumulative Per-
centages 

Yes 166 41.5 41.5 43.0 
No 234 58.5 58.5 100.0 

Total 400 100.0 100.0  
 
 
Research has revealed that a large number of respondents (57.5%), 
who claimed to possess a complete first aid kit, have not checked the 
contents of that kit. However, there is a certain number of respond-
ents (42.5%) who have actively verified and refreshed the contents of 
their first aid kit. These data emphasize the importance of regular up-
dating and reviewing of first aid supplies to ensure an effective and 
prepared response in case of emergencies and health issues (Table 
38). 

Table 38. Overview of respondents' answers to the question: "Have you 
checked the contents of the first aid kit, if you have one?" 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Yes 170 42.5 42.5 51.5 
No 230 57.5 57.5 100.0 

Total 400 100.0 100.0  
 

When it comes to storing the first aid kit in an easily accessible loca-
tion, the research results show that 44.8% of respondents keep the kit 
in such a place, while 55.3% of respondents do not. These data high-
light the need to raise awareness about the importance of keeping first 
aid kits in accessible and visible locations to enable a quick and effi-
cient response in case of accidents and injuries (Table 39). 

Table 39. Overview of respondents regarding whether they keep the first 
aid kit in an easily accessible location. 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Yes 179 44.8 44.8 54.3 
No 221 55.3 55.3 100.0 

Total 400 100.0 100.0  
 
Research indicates that a significant portion of respondents (70.8%) 
do not possess any other emergency supplies, while 29.3% of re-
spondents state that they have supplies. These results point to the 
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need to increase awareness about the importance of having necessary 
materials and resources that can be useful in emergency situations 
and accidents (Table 40). 

Table 40. Overview of respondents regarding whether they possess any 
other emergency supplies. 

Category Frequency Percentages Valid Per-
centages 

Cumulative Per-
centages 

Yes 117 29.3 29.3 31.3 
No 283 70.8 70.8 100.0 

Total 400 100.0 100.0  
 

The majority of respondents (28.7%) believe that the supplies they 
possess are not entirely sufficient in case of an emergency, while 
27.0% express the opinion that these supplies are not sufficient at all. 
In contrast, 2.8% of respondents believe that their supplies are entire-
ly sufficient. A significant portion of respondents (28.2%) believe that 
their supplies are somewhat sufficient, while 9.8% express confidence 
that their supplies are largely sufficient. These results underscore the 
need for increased awareness and planning for potential emergencies 
(Table 41). 

Table 41. Overview of respondents' answers to the question: "Do you think 
your supplies are sufficient in case of an emergency? (1- not sufficient; 5- 

very sufficient)." 

Category Frequency Percentages Valid Per-
centages 

Cumulative Per-
centages 

1 108 27.0 28.0 28.0 
2 113 28.2 29.3 57.3 
3 115 28.7 29.8 87.0 
4 39 9.8 10.1 97.2 
5 11 2.8 2.8 100.0 

 
A large majority of respondents (77.3%) are unaware of whether their 
local government possesses emergency supplies. Those who believe 
their local government does not have such supplies make up 14.5% of 
the total, while 8.3% believe that emergency supplies do exist in their 
local government. These findings highlight the need for better aware-
ness and clarity regarding the measures taken and supplies held by lo-
cal authorities (Table 42). 
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Table 42. Overview of respondents' answers to the question: "Does your lo-
cal government possess emergency supplies?" 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Yes 33 8.3 8.3 9.8 
No 58 14.5 14.5 22.8 

I don't 
know 309 77.3 77.3 100.0 

 
The research results reveal that a smaller number of respondents 
(18.3%) know their designated shelter nearby, while more respond-
ents indicated that they are not informed about this issue (81.8%). 
This situation points to the need for clear and accessible information 
about designated shelters, which can contribute to increasing public 
awareness and readiness for potential emergencies (Table 43). 

Table 43. Overview of respondents regarding whether they know their des-
ignated shelter nearby. 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Yes 73 18.3 18.3 20.6 
No 327 81.8 81.8 100.0 

Total 400 100.0 100.0  
 
The research results indicate that a higher number of people (81.5%) 
do not know the way to the shelter, while there is a certain number of 
respondents (18.6%) who stated that they know the way to the shelter. 
This data highlights the importance of educational campaigns and 
raising awareness about shelter locations to provide citizens with the 
knowledge and resources for effective response in case of emergencies 
(Table 44). 

Table 44. Overview of respondents regarding whether they know the way 
to the shelter. 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Yes 74 18.6 18.6 21.6 
No 326 81.5 81.5 100.0 

Total 400 100.0 100.0  
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In response to the question, "Are there any obstacles on the way to the 
shelter?" the majority of respondents answered that they are not sure 
(78.8%), followed by respondents who said there are no obstacles 
(13.5%), and the fewest respondents who indicated that obstacles exist 
(7.8%). This data underscores the need for additional research and 
the removal of possible obstacles on the way to the shelter to facilitate 
a quick and safe evacuation (Table 45). 

Table 45. Overview of respondents' answers to the question: "Are there any 
obstacles on the way to the shelter?" 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Yes 31 7.8 7.8 12.1 
No 54 13.5 13.5 21.3 

I'm not 
sure 315 78.8 78.8 100.0 

Total 400 100.0 100.0  
 
In response to the question, "Will you call your neighbors when evac-
uating?" there is a larger number of respondents who answered that 
they will (79.8%) compared to those who answered that they will not 
call their neighbors when evacuating (20.3%). This data indicates the 
importance of cooperation and support among neighbors in evacua-
tion situations, which can contribute to a faster and more effective re-
sponse to emergencies (Table 46). 

Table 46. Overview of respondents' answers to the question: "Will you call 
your neighbors when evacuating?" 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Yes 319 79.8 79.8 82.8 
No 81 20.3 20.3 100.0 

Total 400 100.0 100.0  
 
The research results indicate that a larger number of respondents do 
not know (87.8%), while a certain number of respondents state that 
they know the condition of the shelters (12.3%). This data highlights 
the need for better informing the public about the condition and 
availability of shelters in case of emergencies, in order to increase 
readiness and reduce ignorance regarding this matter (Table 47). 
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Table 47. Overview of respondents according to whether they know the 
condition of the shelters. 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Yes 49 12.3 12.3 15.1 
No 351 87.8 87.8 100.0 

Total 400 100.0 100.0  
 
The research results indicate that a large number of respondents do 
not know who manages the shelters (90.5%), while a small number of 
respondents stated that they do know (9.6%). This data reveals the 
need for better informing the public about the responsible institutions 
and individuals involved in managing and maintaining the shelters, in 
order to raise awareness and increase readiness of populated areas in 
case of emergencies (Table 48). 

Table 48. Overview of respondents regarding whether they know who 
manages the shelters. 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Yes 38 9.6 9.6 12.3 
No 362 90.5 90.5 100.0 

Total 400 100.0 100.0  
 
In terms of knowing who requires special care in emergencies, the 
majority of respondents indicated that they are unsure (54.8%), fol-
lowed by those who know who requires special care (35.3%), and the 
least number of respondents are those who do not know who requires 
special care in emergencies (10.0%). This result emphasizes the need 
for better education and informing the public about the specific needs 
of certain groups of people in emergency situations, which would con-
tribute to raising awareness and prevention effectiveness (Table 49). 

Table 49. Overview of respondents regarding whether they know which 
people require special care in emergencies. 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Yes 141 35.3 35.3 35.3 
No 40 10.0 10.0 45.3 

I'm not 
sure 219 54.8 54.8 100.0 
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The research results show that 11.5% of respondents indicated they 
have no knowledge about the majority of casualties and injuries be-
longing to the older population, 17.5% stated they have very little 
knowledge, and 22.0% have some knowledge on the topic. 28.5% of 
respondents mentioned they possess a good amount of knowledge on 
this subject, while 18.3% are highly knowledgeable about it. Increased 
awareness of these aspects can contribute to better support and pro-
tection for this group of people in case of accidents and natural disas-
ters (Table 50). 

Table 50. Overview of respondents' answers to the question: "Are you 
aware that the majority of casualties and injuries belong to the older popu-

lation? (1 - I don't know at all; 5 - I know excellently)." 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

1 46 11.5 11.8 11.8 
2 70 17.5 17.9 29.7 
3 88 22.0 22.5 52.2 
4 114 28.5 29.2 81.3 
5 73 18.3 18.7 100.0 

Total 391 97.8 100.0  
 
When analyzing the question of the family members' ability to evacu-
ate independently in the event of an earthquake, the research showed 
significant differences among the respondents. The majority of partic-
ipants (73.5%) claim that there is no family member in their house-
hold who would be unable to evacuate independently. In contrast, on-
ly 26.6% of respondents stated that there is a family member who 
would not be able to evacuate independently. These statistics reveal a 
significant disparity among respondents in the perception of their 
family members' abilities in emergency situations. While the majority 
of respondents believe that all members of their family are capable of 
evacuation, a minority acknowledges that there is at least one member 
who would not be able to evacuate independently. This diversity in at-
titudes could be crucial in the development of strategies and programs 
to raise awareness and prepare families for potential emergencies, es-
pecially earthquakes. Additional educational activities and resources 
could be introduced to enable all family members to develop the nec-
essary skills and abilities for a quick and safe evacuation if needed 
(Table 51). 
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Table 51. Overview of respondents regarding whether there is someone in 
their family who would be unable to evacuate alone in the event of an 

earthquake. 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Yes 106 26.6 26.6 28.8 
No 294 73.5 73.5 100.0 

Total 400 100.0 100.0  
 

When it comes to knowledge about the details of seniors, persons with 
disabilities, and infants in their community, the research results re-
veal significant variations among respondents. The majority of partic-
ipants (29.5%) state that they have a fair understanding of where 
these groups live, indicating a general awareness and knowledge 
about their surroundings. Conversely, 15.5% of respondents have very 
little knowledge about seniors, persons with disabilities, and infants 
in their community, while 20.8% have no knowledge about these 
groups at all.  
 
It is interesting to note that there are respondents who stand out for 
their deep understanding, with 18.3% having a good understanding 
and 13.8% having a complete understanding of where seniors, persons 
with disabilities, and infants live. These differences in the level of in-
formation absorption about specific groups in the community can 
have significant implications for the development of support and as-
sistance programs. Increased awareness of the needs and locations of 
members of these groups can contribute to better planning and faster 
response in emergency situations (Table 52). 

Table 52. Overview of respondents' answers to the question: "Do you know 
where seniors, persons with disabilities, and infants live in your communi-

ty? (1 - I don't know at all; 5 - I know excellently)." 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

1 83 20.8 21.2 21.2 
2 62 15.5 15.9 37.1 
3 118 29.5 30.2 67.3 
4 73 18.3 18.7 85.9 
5 55 13.8 14.1 100.0 

 
A large number of respondents, as revealed by the survey, have no 
knowledge at all about how to interact with deaf or hard of hearing 
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individuals (25.8%), while a similar Percentages have very little 
knowledge (25.8%) or possess moderate knowledge (25.8%). A small 
number of respondents claim to have absolute knowledge of how to 
interact with such individuals (7.0%), while there are also those who, 
although not knowing absolutely everything, are largely prepared to 
interact with deaf or hard of hearing individuals (13.5%). This diversi-
ty in the level of education and support among respondents regarding 
interactions with deaf or hard of hearing individuals is caused by 
varying degrees of engagement and education on these topics. Con-
sidering the strive for improving inclusivity and understanding, this 
finding indicates the need for additional educational experiences that 
would raise awareness and knowledge of appropriate practices in 
communication and relationships with deaf or hard of hearing indi-
viduals (Table 53). 

Table 53. Overview of respondents' answers to the question: "Do you know 
how to interact with deaf or hard of hearing individuals? (1- I don't know 

at all; 5- I know very well)." 

Category Frequency Percentages Valid Per-
centages 

Cumulative Per-
centages 

1 103 25.8 26.4 26.4 
2 102 25.5 26.2 52.6 
3 103 25.8 26.4 79.0 
4 54 13.5 13.8 92.8 
5 28 7.0 7.2 100.0 

 
The analysis reveals significant variations in the level of knowledge 
regarding the assistance required by seniors, individuals with disabili-
ties, and infants among the respondents. Overall, 14.8% of respond-
ents state that they have no knowledge about this information, while 
22.0% indicate having very little understanding of the needs of sen-
iors, individuals with disabilities, and infants. Additionally, 30.8% of 
respondents possess some knowledge, although it may not be entirely 
sufficient.  
 
Individuals claiming to have extensive knowledge about the assistance 
needed by seniors, individuals with disabilities, and infants constitute 
19.5%, indicating a clear awareness and understanding of the needs of 
these groups. Furthermore, 10.5% of respondents highlight that they 
possess absolute knowledge in this area, suggesting a deep commit-
ment and expertise in the subject. This analysis underscores the need 
for raising general awareness about the needs of seniors, individuals 
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with disabilities, and infants, as well as providing additional educa-
tional resources to enrich understanding and support in these areas 
(Table 54). 

Table 54. Overview of respondents' answers to the question: "Do you know 
what kind of assistance seniors, individuals with disabilities, and infants 

require? (1- I have no knowledge at all; 5- I know excellently)." 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

1 59 14.8 15.1 15.1 
2 88 22.0 22.6 37.7 
3 123 30.8 31.5 69.2 
4 78 19.5 20.0 89.2 
5 42 10.5 10.8 100.0 

 
The research results suggest that the majority of respondents (52.5%) 
have never been active in participating in the preparations of local au-
thorities for disaster management. Only 13.0% of respondents claim 
to have participated to a very small extent, while 20.5% have contrib-
uted to some extent to the preparations. On the other hand, there are 
respondents who have been completely (4.0%) or to a large extent 
(7.5%) active in the preparations of local authorities for disaster man-
agement. This wide distribution of engagement indicates varying de-
grees of interest and participation among citizens in raising awareness 
and strengthening the local community regarding catastrophic events 
(Table 55). 

Table 55. Overview of respondents' answers to the question: "Have you 
participated in any way in the preparation of the local government for dis-

asters? (1 - not at all; 5 - completely)" 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

1 210 52.5 53.8 53.8 
2 52 13.0 13.3 67.2 
3 82 20.5 21.0 88.2 
4 30 7.5 7.7 95.9 
5 16 4.0 4.1 100.0 

 
Based on research, the majority of respondents emphasize that people 
in their municipality/city have a very limited awareness of the possi-
bility of earthquakes (27.0%), or that, although they are aware, this 
awareness is insufficient (25.5%). It is noted that 23.3% of respond-
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ents believe that people are not aware of this danger at all, and only 
13.5% believe that people are largely aware of the potential earth-
quake, revealing significant gaps in public awareness. On the other 
hand, 8.8% of respondents believe that people in their local govern-
ment fully understand the danger of earthquakes. This diversity in 
perception highlights the need for targeted efforts in educating and 
informing the public about potential hazards. Raising awareness of 
earthquake risks and providing specific information on safety 
measures may be crucial for increasing preparedness and reducing 
potential damage in the event of an earthquake (Table 56). 

Table 56. Overview of respondents' answers to the question: "Do you think 
residents of your municipality/city are aware that an earthquake can oc-

cur in your local government? (1 - not aware at all; 5 - fully aware)" 

Category Frequency Percentages Valid Per-
centages 

Cumulative Per-
centages 

1 93 23.3 23.7 23.7 
2 108 27.0 27.6 51.3 
3 102 25.5 26.0 77.3 
4 54 13.5 13.8 91.1 
5 35 8.8 8.9 100.0 

 
The conducted research reveals a wide range of attitudes among re-
spondents regarding the ability of their neighbors to independently 
rescue themselves in the event of an earthquake. The largest portion 
of respondents (39.3%) believes that their neighbors can self-rescue, 
while 18.5% are largely confident in this assertion. An additional 8.3% 
expressed a strong belief that their neighbors can definitively self-
rescue in the event of an earthquake. On the other hand, 23.5% of re-
spondents expressed the view that rescuing their neighbors is very dif-
ficult, while 8.0% believe that it may not be achievable at all inde-
pendently in the event of an earthquake. These different perceptions 
open up space for dialogue and educational initiatives that would 
promote the development of self-rescue capabilities in community 
emergencies. Raising awareness of the necessary skills and behaviors 
in the event of an earthquake can significantly contribute to the over-
all preparedness of the community (Table 57). 
 

Table 57. Overview of respondents' answers to the question: "Do you think 
your neighbors can independently rescue themselves in the event of an 
earthquake (and to what extent)? (1 - cannot at all; 5 - definitely can)" 
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Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

1 32 8.0 8.2 8.2 
2 94 23.5 24.1 32.3 
3 157 39.3 40.3 72.6 
4 74 18.5 19.0 91.5 
5 33 8.3 8.5 100.0 

 
When asked about the existence of a reliable person working on pre-
paredness measures in their local government in the event of a disas-
ter, the research results reveal significant differences among respond-
ents. Only 25.6% of respondents state that their local government has 
a reliable person working on disaster preparedness, while a larger 
number of respondents (74.5%) emphasize that their local govern-
ment does not have such a person. This significant minority, indicat-
ing the presence of a responsible person in the local government for 
preparedness measures, points to the need for improvement and en-
hancement of capacity and coordination in this area. It is interesting 
to track the causes and obstacles preventing the existence of a reliable 
person for preparedness measures and to consider possible improve-
ments in the crisis management system at the local level (Table 58). 

Table 58. Overview of respondents' answers to the question: "Does your lo-
cal government have a reliable person working on preparedness measures 

in the event of a disaster?" 

Category Frequency Percentages Valid Per-
centages 

Cumulative Per-
centages 

Yes 102 25.6 25.6 30.8 
No 298 74.5 74.5 100.0 

Total 400 100.0 100.0  
 

 
The research has drawn conclusions about the disturbingly low levels 
of communication and education about natural disasters in the com-
munity, where the majority of respondents do not discuss this im-
portant aspect with people in their municipality/city at all (33.8%). 
An additional 22.0% of respondents almost never pay attention to this 
topic, while 27.5% occasionally discuss natural disasters in their 
city/municipality. On the other hand, a very small number of re-
spondents (3.8%) discuss natural disasters daily, while 11.0% consti-
tute a small group that engages in such discussions very often. These 
results indicate the need for active and continuous efforts to raise 
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awareness and facilitate discussions about natural disasters in the 
community. Educational campaigns, workshops, and other forms of 
engagement could play a crucial role in fostering an open dialogue 
about safety and disaster preparedness (Table 59). 

Table 59. Overview of respondents' answers to the question: "Do you talk 
to people in your municipality/city about natural disasters? (1 - I don't 

talk; 5 - I talk daily)" 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

1 135 33.8 34.4 34.4 
2 88 22.0 22.4 56.9 
3 110 27.5 28.1 84.9 
4 44 11.0 11.2 96.2 
5 15 3.8 3.8 100.0 

 
The research has yielded conclusions that a larger number of re-
spondents (60.8%) do not have knowledge of anyone who could ad-
vise them on resilience and proper response in the event of disasters. 
This indicates a significant anomaly in existing support and education 
systems regarding safety in the community. In contrast, 39.3% of re-
spondents indicate that they know someone who could advise them 
on resilience and proper response in catastrophic situations. These re-
sults emphasize the need for better communication and targeted edu-
cation in the community, focusing on identifying and training indi-
viduals who can provide important advice and support in emergen-
cies. At the same time, these data can serve as a basis for the devel-
opment of measures and programs that would enhance awareness 
and disaster response capabilities in the community (Table 60). 

Table 60. Overview of respondents based on whether they know someone 
who can advise them on disaster resilience. 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Yes 157 39.3 39.3 41.8 
No 243 60.8 60.8 100.0 

Total 400 100.0 100.0  
 
Based on the research, it is concluded that the majority of respond-
ents maintain contacts within their neighborhood; however, this 
communication is not directed towards all neighbors for 30.5% of re-
spondents. With the majority of neighbors, communication is estab-
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lished by 20.3% of respondents, while 21.3% of respondents com-
municate with all neighbors. Another 17.5% of respondents communi-
cate rarely with their neighborhood, while 7.5% of respondents state 
that they do not communicate with neighbors at all. This diversity in 
the pattern of communication within the neighborhood points to the 
importance of social networks in the community, but also to the need 
to strengthen bonds and communication among different parts of the 
community. Raising awareness about the importance of positive in-
terpersonal relationships and support in times of hardship such as 
natural disasters can increase the overall resilience of the community 
(Table 61). 

Table 61. Overview of respondents' answers to the question: "Do you com-
municate with your neighbors? (1 - I don't communicate with anyone, 5 - I 

communicate with everyone)" 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

1 30 7.5 7.7 7.7 
2 70 17.5 18.0 25.8 
3 122 30.5 31.4 57.2 
4 81 20.3 20.9 78.1 
5 85 21.3 21.9 100.0 

 
The research concludes that the majority of respondents (35.5%) be-
lieve that companies from their municipality/city can be helpful in 
emergency situations; however, this assistance is not perceived as sig-
nificant. Only 15.0% of respondents believe that companies are of 
great help, while 15.0% express confidence that they are absolutely 
helpful in emergency situations. On the other hand, a certain number 
of respondents (11.3%) believe that companies are not helpful at all, 
while 27.8% of respondents hold the opinion that companies are of 
very little help in such situations. These data highlight the need for 
better coordination and collaboration between the community and 
companies in dealing with emergency situations, in order to raise the 
level of preparedness and efficiency in responding to emergencies 
(Table 62). 

Table 62. Overview of respondents' answers to the question: "Do you think 
that companies from your municipality/city are helpful in emergency situ-

ations? (1 - not helpful at all; 5 - extremely helpful)" 

 
Category Frequency Percentages Valid Percent- Cumulative Per-
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ages centages 
1 45 11.3 11.5 11.5 
2 111 27.8 28.5 40.0 
3 142 35.5 36.4 76.4 
4 60 15.0 15.4 91.8 
5 32 8.0 8.2 100.0 

 
Based on the research, it was found that the majority of respondents 
(55.8%) have no knowledge of how to properly use a fire extinguisher. 
Alongside this group, there is a significant number of respondents 
(44.3%) who have stated that, on the contrary, they know how to 
properly use a fire extinguisher. These disparities in experience and 
knowledge provide opportunities for various educational and preven-
tive initiatives. Training and raising awareness in the community 
about the proper use of fire extinguishers can be crucial in increasing 
preparedness and safety in the event of a fire (Table 63). 
 

Table 63. Overview of respondents based on whether they know how to use 
a fire extinguisher. 

Category Frequency Percentages Valid Per-
centages 

Cumulative Per-
centages 

Yes 177 44.3 44.3 46.8 
No 223 55.8 55.8 100.0 

Total 400 100.0 100.0  
 
Based on the research results, a wide range of attitudes among re-
spondents regarding the possession of fire extinguishers in their 
homes/residences is observed. A large number of respondents 
(79.3%) state that they do not possess a fire extinguisher in their 
home, indicating a potential lack of means for initial intervention in 
case of a fire. At the same time, a certain number of respondents 
(20.8%) declare that they possess a fire extinguisher. These data pro-
vide an opportunity for educational campaigns and initiatives that 
would specifically focus on raising awareness about the importance of 
owning fire extinguishers in households. Providing information on the 
proper use of fire extinguishers and their significance for household 
safety could significantly contribute to increasing preparedness for 
fire outbreaks (Table 64). 

Table 64. Overview of respondents based on whether they possess a fire ex-
tinguisher in their home/residence. 
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Category Frequency Percentages Valid Per-
centages 

Cumulative Per-
centages 

Yes 83 20.8 20.8 23.1 
No 317 79.3 79.3 100.0 

Total 400 100.0 100.0  
 

The research results present concerning data regarding the respond-
ents' knowledge about the location of fire extinguishers and hydrants 
in their neighborhood. The majority of respondents (37.8%) state that 
they have no idea where this important safety equipment is located in 
their vicinity. An additional 21.8% of respondents have very little 
knowledge about the location of fire protection equipment, while 
18.0% know, but not to a significant extent. Those with more ad-
vanced knowledge constitute a minority, with 11.5% of respondents 
having an excellent understanding of the location of fire extinguishers 
and hydrants in their neighborhood. An additional 9% of respondents 
possess a considerable amount of knowledge on this important topic. 
These data highlight the need for educational and preventive actions 
in the community to raise awareness about the locations of fire pro-
tection equipment and promote a safety culture (Table 65 ). 

Table 65. Overview of respondents' responses to the question: "Do you 
know where the fire extinguishers and hydrants are in your neighborhood? 

(1 - I have no idea at all; 5 - I know perfectly)" 

 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

1 151 37.8 38.5 38.5 
2 87 21.8 22.2 60.7 
3 72 18.0 18.4 79.1 
4 36 9.0 9.2 88.3 
5 46 11.5 11.7 100.0 

 
The research reveals a significant underutilization of hydrants or fire 
hoses in the community, where a large number of respondents 
(79.0%) state that they have never used this safety equipment. How-
ever, a smaller proportion of respondents (21.1%) positively acknowl-
edged being experienced in using hydrants or fire hoses. These data 
emphasize the need for clear education and training in the community 
on the proper use of this equipment in case of a fire (Table 66). 

Table 66. Overview of respondents based on whether they have used a hy-
drant or fire hose. 
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Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Yes 84 21.1 21.1 23.8 
No 316 79.0 79.0 100.0 

Total 400 100.0 100.0  
 
The research reveals significant unfamiliarity among respondents re-
garding the term "Initial Firefighting," where the majority of respond-
ents (39.0%) have never heard of this term. An additional 21.8% have 
heard of it very few times, while 18.0% have some knowledge but not 
extensively. On the other hand, only 8.3% of respondents have heard 
of "Initial Firefighting" and have extensive knowledge about it, while 
11.0% of respondents have absolute knowledge of this term and have 
heard about it many times. These data indicate the need for broader 
community education on the importance and application of "Initial 
Firefighting," which is crucial for increasing safety levels and readi-
ness for firefighting (Table 67). 

Table 67. Overview of respondents' responses to the question: "Have you 
heard of the term 'Initial Firefighting'?" (1 - I have never heard of it; 5 - I 

have heard of it many times) 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

1 156 39.0 39.8 39.8 
2 87 21.8 22.2 62.0 
3 72 18.0 18.4 80.4 
4 33 8.3 8.4 88.8 
5 44 11.0 11.2 100.0 

 
The research highlights various forms of residential environments 
among respondents in the community. It is shown that 13.8% of re-
spondents have no houses nearby, while 23.0% have very few houses 
in their vicinity. An additional 27.3% of respondents have houses 
nearby, but not many. Considering other aspects of residential ar-
rangements, 11.0% of respondents stated that they have quite a few 
houses in their neighborhood that are close to them, while 22.8% have 
many houses, all of which are very close. These data illustrate the di-
versity of residential conditions and the availability of houses in the 
vicinity of respondents, which is significant for planning and organiz-
ing activities in the event of emergencies (Table 68). 
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Table 68. Overview of respondents' responses to the question: "Are the 
houses in your neighborhood close to each other (distance less than 1 me-

ter)? (1 - none are close; 5 - all are very close)" 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

1 55 13.8 14.1 14.1 
2 92 23.0 23.5 37.6 
3 109 27.3 27.9 65.5 
4 44 11.0 11.3 76.7 
5 91 22.8 23.3 100.0 

 
The research findings reveal that a large majority of respondents, spe-
cifically 72.5%, believe that fire trucks can access any street in their 
neighborhood. Conversely, 27.5% of respondents expressed the opin-
ion that fire trucks cannot access all streets in their neighborhood. 
This aspect of the research provides an outcome that may have signif-
icant implications for fire prevention and rapid response in case of 
fires, highlighting the need for potential improvements in accessibility 
for expedited access to rescue teams (Table 69). 

Table 69. Overview of respondents' answers to the question: "Can fire 
trucks access any street in your neighborhood?" 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Yes 290 72.5 72.5 75.5 
No 110 27.5 27.5 100.0 

Total 400 100.0 100.0  
 
The research identifies a significant presence of improperly parked 
cars in the respondents' environment. The majority, specifically 
59.8% of respondents, stated that they see improperly parked cars 
every day. In contrast, there are respondents (3.3%) who claim they 
never see them. Additional 11.3% of respondents stated that they al-
most never see them, 12.0% see them but not often, while 11.8% of re-
spondents mentioned that they frequently see improperly parked ve-
hicles. These data emphasize the importance of the issue of improper 
parking and open a dialogue about the measures needed to raise 
awareness and promote responsible parking in the community (Table 
70). 
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Table 70. Overview of respondents' answers to the question: "How often do 
you see improperly parked cars? (1- I never see them; 5- I see them every 

day)" 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

1 13 3.3 3.3 3.3 
2 45 11.3 11.5 14.8 
3 48 12.0 12.2 27.0 
4 47 11.8 12.0 39.0 
5 239 59.8 61.0 100.0 

 
The research revealed a significant number of respondents who have 
not undergone any training for handling emergencies (79.5%), while 
20.6% of respondents indicated that they had previously received 
such training. This data underscores the need for widely accessible 
training and education on prevention and response to emergencies to 
raise awareness and preparedness for potential hazards (Table 71). 

Table 71. Overview of respondents based on whether they have undergone 
any training for handling emergencies. 

Category Frequency Percentages Valid Percent-
ages 

Cumulative Per-
centages 

Yes 82 20.6 20.6 22.3 
No 318 79.5 79.5 100.0 

Total 400 100.0 100.0  
 
The research results reveal that a significant number of respondents, 
specifically 68.8%, who have not undergone training for handling 
emergencies, have expressed interest in such training. In contrast, 
31.3% of respondents state that they are not interested in such train-
ing. This data illustrates the potential for introducing educational 
programs and training in the community, considering the considera-
ble number of those who have not yet had the opportunity to acquire 
the knowledge and skills necessary for effective and safe handling of 
emergencies (Table 72). 
 

Table 72. Overview of respondents' answers to the question: "If you have-
n't, would you like to undergo some form of training for responding to nat-

ural disasters caused by earthquakes?" 

Category Frequency Percentages Valid Percent- Cumulative Per-
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ages centages 
Yes 275 68.8 68.8 76.8 
No 125 31.3 31.3 100.0 

Total 400 100.0 100.0  
 

The research results reveal that a large number of respondents, specif-
ically 56.8%, have acquired and continue to gain knowledge and skills 
through informal education systems that are crucial for effectively re-
sponding to earthquakes. At the same time, the data shows that 43.3% 
of respondents confirmed that they have not received training and 
education in this area through informal education systems. Training 
and raising awareness can significantly contribute to the prepared-
ness and readiness of citizens to respond to emergencies (Table 73). 

Table 73. Overview of respondents' answers to the question: "Have you ac-
quired or are you acquiring knowledge and skills through informal educa-

tion systems that are important for responding to earthquakes?" 

Category Frequency Percentages Valid Per-
centages 

Cumulative Per-
centages 

Yes 227 56.8 56.8 59.1 
No 173 43.3 43.3 100.0 

Total 400 100.0 100.0  

7.2. Inferential Statistical Analyses: Exploring Relationships 
and Patterns in Disaster Resilience to Earthquakes 

7.2.1. Inferential Statistical Analysis Based on Participants' Gender 
 

The results of the T-test indicate statistically significant differences 
between men and women in the analyzed variables. Specifically, re-
garding households' preparedness for earthquakes (p = 0.00), the re-
sults showed a significant difference between genders. Similarly, the 
analysis revealed statistically significant differences in the perception 
of house damage (p = 0.01) and knowledge of geological layers be-
neath the house (p = 0.03) between men and women. Likewise, there 
is a statistically significant difference in the perception of the con-
struction of reinforced buildings in the local government (p = 0.05) 
and the perception of the sufficiency of supplies in case of emergen-
cies (p = 0.02) among genders. It's also interesting to note a signifi-
cant difference in the willingness to participate in the preparation of 
local government (p = 0.00) between men and women. Furthermore, 
the results indicate a statistically significant difference in the percep-
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tion of awareness that earthquakes can occur in the local government 
(p = 0.01). Discussions with people in the municipality/city about 
natural disasters also show a significant difference (p = 0.003), as 
well as knowledge of the locations of fire extinguishers and hydrants 
in the neighborhood (p = 0.000) between men and women. 
 
On the other hand, no statistically significant correlation was found 
with some variables. Specifically, there is no statistically significant 
relationship with the knowledge that the majority of victims belong to 
the older population (p = 0.67), nor with knowledge of where older 
adults, handicapped individuals, and infants live in the community (p 
= 0.91). Similarly, there is no statistically significant association with 
dealing with deaf or hearing-impaired individuals (p = 0.33), nor with 
knowledge of the assistance needed by older adults, disabled individ-
uals, and infants (p = 0.33). The perception that neighbors can self-
rescue in the event of an earthquake did not show a statistically signif-
icant relationship (p = 0.79), nor did communication with neighbors 
(p = 0.52). Additionally, there was no statistically significant associa-
tion with the perception that companies from the municipality/city 
are helpful in emergencies (p = 0.30), awareness of the term "Initial 
Fire Suppression?" (p = 0.07), and proximity of houses in the neigh-
borhood (p = 0.11) (Table 53). 
 
The study analyzed differences in perception and preparedness be-
tween men and women in the context of natural disasters, particularly 
earthquakes. The results indicate significant statistical differences be-
tween genders in several key variables. Household preparedness for 
earthquakes shows that men expressed a higher average score (3.21) 
compared to women (2.77), indicating greater readiness of men for 
this type of natural disaster. When it comes to the readiness of the 
municipality/city for earthquakes, the results indicate that men (aver-
age score M = 2.62) have significantly more confidence in the prepar-
edness of local authorities compared to women (average score M = 
2.35). 
 
Perception of house damage also shows a statistically significant dif-
ference between men (average score M = 2.79) and women (average 
score M = 3.06), with men perceiving less damage to their homes. Re-
garding knowledge of geological layers beneath the house, the results 
indicate that men (average score M = 2.56) showed better under-
standing compared to women (average score M = 2.16), suggesting 
differences in awareness of geological aspects between genders. The 
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perception of the construction of reinforced buildings in the local gov-
ernment shows a statistically significant difference, with men (average 
score M = 3.12) expressing a more positive perception compared to 
women (average score M = 2.83). 
 
Regarding the perception of the sufficiency of supplies in case of 
emergencies, the results indicate a statistically significant difference, 
with men (average score M = 2.55) expressing a more positive attitude 
compared to women (average score M = 2.06). These results suggest a 
gender dimension in the perception and preparedness for earth-
quakes, and that differences between genders may stem from differ-
ent experiences, knowledge, and risk perceptions. Therefore, it is im-
portant to tailor information and education strategies to meet the spe-
cific needs of men and women, contributing to overall community 
preparedness for natural disasters. 
 
Knowledge of where older adults, disabled individuals, and infants 
live shows a similar average score for both men (2.89) and women 
(2.88), indicating relatively equal awareness of both genders about 
the demographic composition of their community. This consistency in 
perception can contribute to coordinated efforts in protecting the 
most vulnerable groups during natural disasters. The desire to partic-
ipate in the preparation of the local government differs between men 
(average score M = 2.18) and women (average score M = 1.73). Men 
express a greater desire for active participation in preparations of the 
local government compared to women. This difference may indicate 
the need to adjust informational initiatives and programs to encour-
age greater participation of women in these activities. 
 
The perception of awareness that earthquakes can occur in the local 
government shows differences between men (average score M = 2.72) 
and women (average score M = 2.40). Men have a higher perception 
of awareness of the possibility of earthquakes in the local government 
compared to women. Such differences indicate the need for additional 
efforts to raise awareness among the female population about poten-
tial hazards. Discussions with people in the municipality/city about 
natural disasters also show differences between men (average score M 
= 2.46) and women (average score M = 2.11). Men are more inclined 
to discuss natural disasters compared to women. Therefore, encourag-
ing open dialogue and joint planning can increase awareness of risks 
and preparedness in the entire community. 
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Knowledge of the locations of fire extinguishers and hydrants in the 
neighborhood also shows significant differences between men (aver-
age score M = 2.78) and women (average score M = 1.89). Men are 
better informed about the locations of fire extinguishers and hydrants 
in their community compared to women. This difference may indicate 
the need for targeted education of women about the locations of safety 
resources, thus enhancing overall community preparedness. 
 
Based on research analyzing the perception and preparedness of men 
and women in the context of natural disasters, the following recom-
mendations can be drawn. Firstly, it is necessary to focus on raising 
awareness and preparedness of women regarding earthquakes. Dif-
ferences in the perception of household preparedness indicate the 
need for a gender-sensitive approach in designing programs and initi-
atives that address the specific needs of women in case of natural dis-
asters. 
 
Additionally, the implementation of education and information pro-
grams should be targeted and tailored to both genders. Results re-
garding the perception of the sufficiency of supplies in case of emer-
gencies indicate the need to include both genders in educational activ-
ities, with a heavier focus on raising awareness among women. More-
over, special activities should be developed and implemented to in-
crease women's participation in preparations for local government. 
Inclusive programs that encompass and support both genders in ac-
tivities related to disaster preparedness are recommended. 
 
Specifically, directing efforts to raise awareness of potential earth-
quake hazards among female populations can be crucial. This includes 
activities such as radio and television broadcasting, workshops, and 
seminars dedicated to earthquake preparedness. Involving women in 
various phases of the development and implementation of disaster 
preparedness programs will also contribute to a better understanding 
of their needs and perceptions in this area. Achieving a balance in in-
forming, educating, and involving both genders is crucial for creating 
resilient communities that are prepared for the challenges of natural 
disasters (Table 74). 
 

Table 74. Results of the independent samples t-test of gender and depend-
ent variables. 

 Levene's T-test for equality of means 
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test for 
equality of 
variances 

F Sig. t df 
Sig. 
(2-

tailed) 

Mean Dif-
ference 

Std. Error 
Difference 

95% Confi-
dence Inter-

val of the Dif-
ference 

Lower Upper 
Household earth-
quake readiness 

AEV 1.244 .265 3.924 393 .000 .435 .111 .217 .653 
UV   3.926 392.904 .000 .435 .111 .217 .653 

Municipality/city 
earthquake read-

iness 

AEV 2.550 .111 2.705 391 .007 .277 .102 .076 .478 

UV   2.701 382.581 .007 .277 .103 .075 .479 

Perception of 
house damage 

AEV .170 .681 -
2.373 391 .018 -.261 .110 -.478 -.045 

UV   -2.37 390.70 .018 -.261 .110 -.478 -.045 
Knowledge of 

geological layers 
beneath the house 

AEV .324 .570 3.03 392 .003 .398 .131 .141 .656 

UV   3.040 391.546 .003 .398 .131 .141 .656 

Perception of the 
prevalence of re-
inforced concrete 
buildings in the 

local government 

AEV .015 .903 2.853 386 .005 .294 .103 .091 .496 

UV   2.853 385.738 .005 .294 .103 .091 .496 

Perception of hav-
ing sufficient 

supplies in case of 
emergencies 

 

AEV 10.219 .002 4.628 382 .000 .493 .106 .283 .702 

UV   4.624 370.477 .000 .493 .107 .283 .702 

Knowledge that 
the majority of 

casualties and in-
juries belong to 

the older popula-
tion 

AEV 4.167 .042 -.427 387 .670 -.065 .129 -.310 .199 

UV   -.427 383.671 .670 -.065 .129 -.310 .199 

Knowledge of 
where older 

adults, disabled 
individuals, and 
children live in 
the community 

AEV 1.766 .185 .111 387 .912 .015 .134 -.248 .278 

UV   .111 385.116 .912 .015 .134 -.248 .278 

Knowledge of 
how to communi-
cate with deaf or 
hard of hearing 

individuals 

AEV .002 .967 .960 386 .337 .118 .123 -.124 .361 

UV   .960 385.968 .337 .118 .123 -.124 .361 

Knowledge of as-
sistance required 
by older adults, 

disabled individ-
uals, and children 

AEV .506 .477 -.967 386 .334 -.119 .123 -.360 .123 

UV   -.967 386.000 .334 -.119 .123 -.360 .123 

Desire to partici-
pate in local gov-
ernment prepar-

edness 

AEV 5.626 .018 3.797 386 .000 .453 .119 .219 .688 

UV   3.79 379.777 .000 .453 .119 .218 .688 

Perception of 
awareness that an 

AEV .735 .392 2.52 388 .012 .313 .124 .069 .558 
UV   2.52 387.306 .012 .313 .124 .069 .558 
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earthquake can 
occur in the local 

government 
Perception that 
neighbors can 

self-rescue in the 
event of an earth-

quake 

AEV .216 .642 1.762 386 .079 .186 .105 -.022 .393 

UV   1.762 385.992 .079 .186 .105 -.022 .393 

Talking to people 
in the municipali-
ty/city about nat-

ural disasters 

AEV 1.261 .262 3.026 388 .003 .352 .116 .123 .580 

UV   3.025 387.327 .003 .352 .116 .123 .580 

Establishing 
communication 
with your neigh-

bors 

AEV .122 .727 .630 384 .529 .078 .123 -.165 .320 

UV   .630 383.499 .529 .078 .123 -.165 .320 

Perception that 
companies from 
the municipali-

ty/city are helpful 
in emergencies 

AEV 3.318 .069 1.022 386 .307 .113 .111 -.105 .332 

UV   1.022 382.949 .307 .113 .111 -.105 .332 

Knowledge of the 
location of fire ex-

tinguishers and 
hydrants in the 
neighborhood 

AEV 8.726 .003 6.789 388 .000 .891 .131 .633 1.149 

UV   6.784 380.097 .000 .891 .131 .632 1.149 

Awareness of the 
term "Initial Fire 

Suppression" 

AEV .045 .832 1.815 388 .070 .249 .137 -.021 .519 

UV   1.815 388.000 .070 .249 .137 -.021 .519 

Proximity of 
houses in the 
neighborhood 

AEV 7.461 .007 -
1.574 387 .116 -.216 .137 -.485 .054 

UV   -1.575 384.561 .116 -.216 .137 -.485 .054 
Note: AEV (Assumed equal variances); UV (Unequal variances) 
 

Variables Gender N Mean Std. Devia-
tion 

Std. Error 
Mean 

Household preparedness 
for earthquakes 

Males 195 3.21 1.079 .077 
Females 200 2.77 1.124 .079 

Readiness of municipali-
ties/cities for earth-

quakes 

Males 194 2.62 1.076 .077 

Females 199 2.35 .951 .067 

Perception of house 
damage 

Males 194 2.79 1.062 .076 
Females 199 3.06 1.120 .079 

Knowledge of geological 
layers beneath the house 

Males 195 2.56 1.264 .091 
Females 199 2.16 1.335 .095 

Perception of the con-
struction of buildings 
with reinforced struc-
tures in the local self-

government 

Males 193 3.12 1.021 .074 

Females 195 2.83 1.005 .072 

Perception of the suffi-
ciency of supplies in case 

of emergencies 

Males 191 2.55 1.127 .082 

Females 193 2.06 .953 .069 

Awareness that the ma-
jority of the affected and 
injured individuals be-

Males 194 3.22 1.212 .087 

Females 195 3.28 1.337 .096 
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long to the older popula-
tion 

Knowledge of where old-
er adults, people with 

disabilities, and infants 
reside in the community. 

Males 194 2.89 1.269 .091 

Females 195 2.88 1.368 .098 

Knowledge of how to in-
teract with deaf or hard 
of hearing individuals 

Males 193 2.55 1.203 .087 

Females 195 2.43 1.226 .088 

Awareness of the assis-
tance needed by older 

adults, individuals with 
disabilities, and infants 

Males 194 2.83 1.207 .087 

Females 194 2.95 1.208 .087 

Desire to participate in 
local government pre-

paredness 

Males 193 2.18 1.243 .089 

Females 195 1.73 1.104 .079 

Perception of awareness 
that an earthquake can 
occur in the local gov-

ernment 

Males 194 2.72 1.195 .086 

Females 196 2.40 1.259 .090 

Perception that neigh-
bors can independently 
rescue themselves in the 
event of an earthquake 

Males 194 3.04 1.035 .074 

Females 194 2.85 1.040 .075 

Talking to people in the 
municipality/city about 

natural disasters 

Males 194 2.46 1.166 .084 

Females 196 2.11 1.129 .081 

Establishing communi-
cation with your neigh-

bors 

Males 193 3.35 1.190 .086 

Females 193 3.27 1.234 .089 

Perception of the assis-
tance provided by mu-

nicipal/city businesses in 
case of emergencies  

Males 194 2.86 1.043 .075 

Females 194 2.74 1.141 .082 

Knowledge of the loca-
tions of fire extinguish-
ers and hydrants in the 

neighborhood 

Males 194 2.78 1.380 .099 

Females 196 1.89 1.206 .086 

Awareness of the term 
“Initial Fire Suppres-

sion” 

Males 194 2.42 1.349 .097 

Females 196 2.17 1.363 .097 

The proximity of houses 
in the neighborhood 

Males 194 2.94 1.292 .093 
Females 195 3.16 1.407 .101 

 

7.2.2. Inferential Statistical Analysis Based on Participants' Age 
 

The results of Pearson correlation show that there is a statistically 
significant correlation between age and perception of municipality 
or city preparedness for earthquake disasters (r = -0.101, p ≤ 
0.005 – small correlation). The results indicate that age explains 
1.01% of the variance in the assessment of municipality or city 
preparedness for earthquakes. The negative correlation suggests 
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that as individuals get older, they assess the municipality or city's 
preparedness for earthquakes with lower values. 
 
On the other hand, no statistically significant correlation was 
found between age and the following variables: perception of 
house damage (r = -0.033); knowledge of geological layers beneath 
the house (r = -0.081); perception of the construction of reinforced 
concrete buildings in the local self-government (r = -0.021); 
knowledge that the majority of victims belong to the elderly popu-
lation (r = -0.043); knowledge of where the elderly, disabled indi-
viduals, and infants live in the community (r = -0.036); knowledge 
of dealing with deaf or hearing-impaired individuals (r = -0.064); 
knowledge of assistance required by the elderly, disabled individu-
als, and infants (r = -0.065); desire to participate in preparing the 
local self-government (r = 0.042); perception of awareness that 
earthquakes can occur in the local self-government (r = -0.065); 
Perception that neighbors can independently rescue themselves in 
the event of an earthquake (r = 0.057); discussion with people in 
the municipality/city about natural disasters (r = -0.038); com-
munication with neighbors (r = -0.027); perception of companies 
in the municipality/city being helpful in emergencies (r = 0.036); 
knowledge of the location of fire extinguishers and hydrants in the 
neighborhood (r = 0.046); awareness of the term "initial fire sup-
pression?" (r = 0.034); proximity of houses in the neighborhood (r 
= 0.059) (Table 75). 

Table 75. Correlation Analysis of Age and Dependent Variables 

 
 Years of age of the 

test subject 

Household preparedness for earth-
quakes 

Pearson Correlation -.033 
Sig. (2-tailed) .518 

N 397 

Readiness of municipalities/cities for 
earthquakes 

Pearson Correlation -.101* 
Sig. (2-tailed) .045 

N 395 

Perception of house damage 
Pearson Correlation -.081 

Sig. (2-tailed) .109 
N 395 

Knowledge of geological layers be-
neath the house 

Pearson Correlation .081 
Sig. (2-tailed) .106 

N 396 
Perception of the construction of 

buildings with reinforced structures in 
the local self-government 

Pearson Correlation -.021 
Sig. (2-tailed) .673 

N 390 
Awareness that the majority of the af- Pearson Correlation -.043 
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fected and injured individuals belong 
to the older population 

Sig. (2-tailed) .404 
N 386 

Knowledge of where older adults, 
people with disabilities, and infants 

reside in the community. 

Pearson Correlation -.036 
Sig. (2-tailed) .474 

N 391 

Knowledge of how to interact with 
deaf or hard of hearing individuals 

Pearson Correlation -.064 
Sig. (2-tailed) .208 

N 391 
Awareness of the assistance needed by 
older adults, individuals with disabili-

ties, and infants 

Pearson Correlation -.065 
Sig. (2-tailed) .200 

N 390 

Desire to participate in local govern-
ment preparedness 

Pearson Correlation .042 
Sig. (2-tailed) .403 

N 390 
Перцепција свјесности да се у 

локалној самоуправа може 
догодити земљотрес 

Pearson Correlation -.024 
Sig. (2-tailed) .634 

N 390 
Perception that neighbors can inde-

pendently save themselves in the 
event of an earthquake 

Pearson Correlation .057 
Sig. (2-tailed) .260 

N 392 

Talking to people in the municipali-
ty/city about natural disasters 

Pearson Correlation -.038 
Sig. (2-tailed) .453 

N 390 

Establishing communication with 
your neighbors 

Pearson Correlation -.027 
Sig. (2-tailed) .599 

N 392 
Perception of the assistance provided 
by municipal/city businesses in case 

of emergencies 

Pearson Correlation .036 
Sig. (2-tailed) .481 

N 388 
Knowledge of the locations of fire ex-

tinguishers and hydrants in the 
neighborhood 

Pearson Correlation .046 
Sig. (2-tailed) .363 

N 390 

Awareness of the term “Initial Fire 
Suppression”? 

Pearson Correlation .034 
Sig. (2-tailed) .501 

N 392 

The proximity of houses in the neigh-
borhood 

Pearson Correlation .059 
Sig. (2-tailed) .244 

N 392 
 

7.2.3. Inferential Statistical Analysis Based on Participants' Education 
 
In further research, the impact of education level on dependent con-
tinuous variables was examined through one-way analysis of variance 
(ANOVA). Participants were classified into six groups (elementary, 
secondary, higher vocational, higher education, master's, doctoral). 
Using the homogeneity of variance test, the equality of variances in 
results for each of the six groups was examined. Based on the results 
of Levene's test, the assumption of variance homogeneity was tested. 
For variables where the assumption was violated, a table of "Robust 
Tests of Equality of Means" and the results of two tests, Welsh's and 
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Brown-Forsythe's, which are robust to the assumption of variance 
equality, were presented. The results of the Welsh's test were used in 
the study. 
 
According to the results, there is a statistically significant difference 
between the mean values of the mentioned groups for the following 
dependent continuous variables: municipality/city readiness for 
earthquakes (F = 2.23, p = 0.04); perception of sufficiency of supplies 
in emergencies (F = 2.85, p = 0.01); knowledge that the majority of 
victims belong to the elderly population (F = 6.00, p = 0.00); 
knowledge of where older people, disabled persons, and infants live in 
the community (F = 2.78, p = 0.01). 

 
On the other hand, no statistically significant difference was found be-
tween the mean values of the mentioned groups for the following de-
pendent variables: household readiness for earthquakes (F = 1.78, p = 
0.11); perception of house damage (F = 0.40, p = 0.84); knowledge of 
geological layers beneath the house (F = 1.78, p = 0.11); perception of 
buildings constructed with reinforced concrete in the local govern-
ment (F = 1.51, p = 0.18); knowledge of how to assist deaf or hearing-
impaired individuals (F = 0.15, p = 0.97); knowledge of assistance re-
quired by the elderly, disabled persons, and infants (F = 1.63, p = 
0.14); willingness to participate in local government preparedness (F 
= 2.17, p = 0.56); perception of the possibility of earthquakes in the 
local government (F = 0.37, p = 0.86); perception that neighbors can 
independently rescue themselves in case of earthquakes (F = 0.47, p = 
0.79); discussion with people in the municipality/city about natural 
disasters (F = 0.55, p = 0.73); communication with neighbors (F = 
0.76, p = 0.57); perception of the assistance provided by companies 
from the municipality/city in emergencies (F = 2.02, p = 0.07); 
knowledge of the location of fire extinguishers and hydrants in the 
neighborhood (F = 1.41, p = 0.21); awareness of the term "Initial Fire 
Suppression" (F = 1.04, p = 0.39); proximity of houses in the neigh-
borhood (F = 1.66, p = 0.14). 
 
Subsequent comparisons using Tukey's Honestly Significant Differ-
ence (HSD) test indicate that the observed mean: municipality/city 
readiness assessment for earthquake response is statistically signifi-
cant (p < 0.05) and differs among citizens who have completed sec-
ondary school (M = 2.58, SD = 1.07) and those with doctoral degrees 
(M = 2.18, SD = 1.07) and elementary school (M = 1.67, SD = 0.51). 
Citizens with completed secondary education predominantly assess 
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municipality/city readiness for earthquake response, while those with 
completed elementary school and doctoral studies do so to a lesser ex-
tent. Regarding citizens with doctoral degrees, this is predominantly 
emphasized, along with citizens with completed master's studies; per-
ception of sufficiency of supplies in emergencies is statistically signifi-
cant (p < 0.05) and differs among citizens who have completed doc-
toral studies (M = 2.88, SD = 1.16) and elementary school (M = 2.17, 
SD = 1.32). 
 
Citizens with completed doctoral studies predominantly emphasize 
having sufficient supplies in emergencies, while those with completed 
elementary school do so to a lesser extent. In addition to citizens with 
a doctorate, this is predominantly emphasized by citizens with com-
pleted master's studies; knowledge that the majority of victims belong 
to the elderly population is statistically significant (p < 0.05) and dif-
fers among citizens who have completed elementary school (M = 2.17, 
SD = 0.98) and faculty (M = 4.03, SD = 0.89). Citizens with complet-
ed elementary school predominantly emphasize knowledge that the 
majority of victims belong to the elderly population, while citizens 
with completed faculty studies do so to a greater extent; knowledge of 
where older people, disabled persons, and infants live is statistically 
significant (p < 0.05) and differs among citizens who have completed 
secondary school (M = 2.36, SD = 1.22) and faculty (M = 3.27, SD = 
1.32). Citizens who have completed faculty predominantly emphasize 
knowing the location where older people, disabled persons, and in-
fants live, unlike citizens who have completed elementary school. 

Table 76. One-Way Analysis of Variance (ANOVA) between Education and 
Dependent Variables. 

ANOVA 

 Sum of 
Squares df Mean 

Square F Sig. 

Household preparedness for earthquakes 

Between 
group 11.064 5 2.213 1.784 .115 

Within 
group 466.266 376 1.240   

Total 477.330 381    

Readiness of municipalities/cities for earth-
quakes 

Between 
group 11.419 5 2.284 2.231 .049 

Within 
group 382.908 374 1.024   

Total 394.326 379    

Perception of house damage 

Between 
group 2.456 5 .491 .406 .844 

Within 
group 452.028 374 1.209   
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Total 454.484 379    

Knowledge of geological layers beneath the house 

Between 
group 14.461 5 2.892 1.678 .139 

Within 
group 646.206 375 1.723   

Total 660.667 380    

Perception of the construction of buildings with 
reinforced structures in the local self-government 

Between 
group 7.863 5 1.573 1.510 .186 

Within 
group 384.366 369 1.042   

Total 392.229 374    

Perception of the sufficiency of supplies in case of 
emergencies 

Between 
group 15.566 5 3.113 2.851 .015 

Within 
group 398.547 365 1.092   

Total 414.113 370    

Awareness that the majority of the affected and 
injured individuals belong to the older population 

Between 
group 46.680 5 9.336 6.006 .000 

Within 
group 575.190 370 1.555   

Total 621.870 375    

Knowledge of where older adults, people with 
disabilities, and infants reside in the community. 

Between 
group 24.081 5 4.816 2.781 .018 

Within 
group 640.770 370 1.732   

Total 664.851 375    

Knowledge of how to interact with deaf or hard-
of-hearing individuals 

Between 
group 1.159 5 .232 .153 .979 

Within 
group 558.297 369 1.513   

Total 559.456 374    

Awareness of the assistance needed by older 
adults, individuals with disabilities, and infants 

Between 
group 12.029 5 2.406 1.636 .149 

Within 
group 542.489 369 1.470   

Total 554.517 374    

Desire to participate in local government prepar-
edness 

Between 
group 15.168 5 3.034 2.177 .056 

Within 
group 514.102 369 1.393   

Total 529.269 374    

Perception of awareness that an earthquake can 
occur in the local government 

Between 
group 2.961 5 .592 .375 .866 

Within 
group 586.281 371 1.580   

Total 589.241 376    

Perception that neighbors can independently res-
cue themselves in the event of an earthquake 

Between 
group 2.579 5 .516 .471 .798 

Within 
group 403.885 369 1.095   

Total 406.464 374    

Talking to people in the municipality/city about 
natural disasters 

Between 
group 3.752 5 .750 .554 .735 

Within 
group 502.773 371 1.355   

Total 506.525 376    
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Establishing communication with your neighbors 

Between 
group 5.766 5 1.153 .769 .572 

Within 
group 550.202 367 1.499   

Total 555.968 372    

Perception of the assistance provided by munici-
pal/city businesses in case of emergencies 

Between 
group 12.004 5 2.401 2.026 .074 

Within 
group 437.186 369 1.185   

Total 449.189 374    

Knowledge of the locations of fire extinguishers 
and hydrants in the neighborhood 

Between 
group 13.489 5 2.698 1.431 .212 

Within 
group 699.577 371 1.886   

Total 713.066 376    

Awareness of the term “Initial Fire Suppression”? 

Between 
group 9.789 5 1.958 1.047 .390 

Within 
group 694.015 371 1.871   

Total 703.804 376    

The proximity of houses in the neighborhood 

Between 
group 15.428 5 3.086 1.665 .142 

Within 
group 685.633 370 1.853   

Total 701.061 375    
 

 
 

Robust Tests of Equality of Means 
 Statistica df1 df2 Sig. 

Household preparedness for earthquakes Brown-
Forsythe 1.859 5 92.275 .109 

Readiness of municipalities/cities for earthquakes Brown-
Forsythe 2.808 5 130.010 .019 

Perception of house damage Brown-
Forsythe .408 5 105.477 .842 

Knowledge of geological layers beneath the house Brown-
Forsythe 1.601 5 106.674 .166 

Perception of the construction of buildings with reinforced 
structures in the local self-government 

Brown-
Forsythe 1.522 5 106.935 .189 

Perception of the sufficiency of supplies in case of emer-
gencies 

Brown-
Forsythe 2.578 5 47.864 .038 

Awareness that the majority of the affected and injured 
individuals belong to the older population 

Brown-
Forsythe 6.364 5 92.615 .000 

Knowledge of where older adults, people with disabilities, 
and infants reside in the community. 

Brown-
Forsythe 3.340 5 140.058 .007 

Knowledge of how to interact with deaf or hard of hearing 
individuals 

Brown-
Forsythe .172 5 113.109 .973 

Awareness of the assistance needed by older adults, indi-
viduals with disabilities, and infants 

Brown-
Forsythe 1.654 5 96.038 .153 

Desire to participate in local government preparedness Brown-
Forsythe 2.264 5 122.790 .052 

Perception of awareness that an earthquake can occur in 
the local government 

Brown-
Forsythe .364 5 84.973 .872 

Perception that neighbors can independently rescue them-
selves in the event of an earthquake 

Brown-
Forsythe .534 5 99.489 .750 
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Talking to people in the municipality/city about natural 
disasters 

Brown-
Forsythe .554 5 95.430 .735 

Establishing communication with your neighbors Brown-
Forsythe .825 5 116.990 .535 

Perception of the assistance provided by municipal/city 
businesses in case of emergencies 

Brown-
Forsythe 1.984 5 89.402 .089 

Knowledge of the locations of fire extinguishers and hy-
drants in the neighborhood 

Brown-
Forsythe 1.433 5 98.188 .219 

Awareness of the term “Initial Fire Suppression”? Brown-
Forsythe .864 5 65.548 .510 

The proximity of houses in the neighborhood Brown-
Forsythe 1.637 5 95.327 .158 

a. Asymptotically F distributed. 
  
 
 

Descriptives 

 N Mea
n 

Std. De-
viation 

Std. 
Er-
ror 

95% Confi-
dence Inter-
val for Mean Mini-

mum 
Maxi-
mum Low-

er 
Boun

d 

Up-
per 

Boun
d 

Household pre-
paredness for 
earthquakes 

1 6 2.00 .894 .365 1.06 2.94 1 3 
2 151 3.01 1.143 .093 2.83 3.20 1 5 
3 25 2.60 .913 .183 2.22 2.98 1 4 
4 145 3.00 1.093 .091 2.82 3.18 1 5 
5 38 3.08 1.100 .178 2.72 3.44 1 5 
6 17 2.71 1.359 .329 2.01 3.40 1 5 

To-
tal 

38
2 2.96 1.119 .057 2.85 3.07 1 5 

Readiness of mu-
nicipalities/cities 
for earthquakes 

1 6 1.67 .516 .211 1.12 2.21 1 2 
2 151 2.58 1.079 .088 2.41 2.76 1 5 
3 25 2.08 .759 .152 1.77 2.39 1 3 
4 143 2.48 .992 .083 2.32 2.65 1 5 
5 38 2.37 .970 .157 2.05 2.69 1 4 
6 17 2.18 1.074 .261 1.62 2.73 1 5 

To-
tal 

38
0 2.46 1.020 .052 2.36 2.56 1 5 

Perception of 
house damage 

1 6 3.00 .894 .365 2.06 3.94 2 4 
2 151 2.91 1.101 .090 2.74 3.09 1 5 
3 24 2.75 1.073 .219 2.30 3.20 1 5 
4 144 2.93 1.055 .088 2.76 3.10 1 5 
5 38 3.13 1.256 .204 2.72 3.54 1 5 
6 17 3.00 1.173 .284 2.40 3.60 1 5 

To-
tal 

38
0 2.94 1.095 .056 2.83 3.05 1 5 

Knowledge of geo-
logical layers be-
neath the house 

1 6 1.67 .816 .333 .81 2.52 1 3 
2 151 2.20 1.155 .094 2.01 2.38 1 5 
3 25 2.16 1.313 .263 1.62 2.70 1 5 
4 144 2.39 1.370 .114 2.16 2.61 1 5 
5 38 2.74 1.554 .252 2.23 3.25 1 5 
6 17 2.65 1.656 .402 1.80 3.50 1 5 
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To-
tal 381 2.33 1.319 .068 2.20 2.47 1 5 

Perception of the 
construction of 

buildings with re-
inforced structures 

in the local self-
government 

1 6 2.67 .516 .211 2.12 3.21 2 3 
2 150 2.90 1.002 .082 2.74 3.06 1 5 
3 24 2.54 1.215 .248 2.03 3.05 1 5 
4 142 3.09 1.003 .084 2.93 3.26 1 5 
5 36 3.00 .986 .164 2.67 3.33 1 5 
6 17 2.88 1.219 .296 2.26 3.51 1 5 

To-
tal 375 2.95 1.024 .053 2.85 3.06 1 5 

Perception of the 
sufficiency of sup-

plies in case of 
emergencies 

1 6 2.17 1.329 .543 .77 3.56 1 4 
2 144 2.35 1.013 .084 2.18 2.51 1 5 
3 24 2.00 .834 .170 1.65 2.35 1 3 
4 142 2.09 1.078 .090 1.91 2.27 1 5 
5 38 2.50 1.059 .172 2.15 2.85 1 5 
6 17 2.88 1.166 .283 2.28 3.48 1 5 

To-
tal 371 2.26 1.058 .055 2.16 2.37 1 5 

Awareness that 
the majority of the 

affected and in-
jured individuals 

belong to the older 
population 

1 6 2.17 .983 .401 1.13 3.20 1 4 
2 147 2.99 1.285 .106 2.78 3.20 1 5 
3 25 3.12 1.333 .267 2.57 3.67 1 5 
4 144 3.46 1.251 .104 3.25 3.66 1 5 
5 37 4.03 .897 .147 3.73 4.33 2 5 
6 17 3.00 1.458 .354 2.25 3.75 1 5 

To-
tal 

37
6 3.27 1.288 .066 3.14 3.40 1 5 

Knowledge of 
where older 

adults, people with 
disabilities, and 
infants reside in 
the community. 

1 6 3.00 .632 .258 2.34 3.66 2 4 
2 147 2.70 1.257 .104 2.50 2.91 1 5 
3 25 2.36 1.221 .244 1.86 2.86 1 5 
4 144 3.08 1.402 .117 2.85 3.31 1 5 
5 37 3.27 1.326 .218 2.83 3.71 1 5 
6 17 2.65 1.320 .320 1.97 3.33 1 5 

To-
tal 

37
6 2.88 1.332 .069 2.75 3.02 1 5 

Knowledge of how 
to interact with 
deaf or hard of 

hearing individu-
als 

1 6 2.17 .408 .167 1.74 2.60 2 3 
2 147 2.50 1.155 .095 2.31 2.68 1 5 
3 25 2.44 1.356 .271 1.88 3.00 1 5 
4 143 2.45 1.309 .109 2.23 2.66 1 5 
5 37 2.57 1.094 .180 2.20 2.93 1 5 
6 17 2.41 1.417 .344 1.68 3.14 1 5 

To-
tal 375 2.47 1.223 .063 2.35 2.60 1 5 

Awareness of the 
assistance needed 

by older adults, 
individuals with 
disabilities, and 

infants 

1 6 2.83 .983 .401 1.80 3.87 2 4 
2 147 2.70 1.202 .099 2.50 2.90 1 5 
3 25 2.76 1.300 .260 2.22 3.30 1 5 
4 143 3.03 1.224 .102 2.83 3.24 1 5 
5 37 3.19 1.076 .177 2.83 3.55 1 5 
6 17 2.88 1.409 .342 2.16 3.61 1 5 

To-
tal 375 2.89 1.218 .063 2.77 3.01 1 5 

Desire to partici-
pate in local gov-
ernment prepar-

edness 

1 6 1.67 .816 .333 .81 2.52 1 3 
2 147 2.14 1.168 .096 1.95 2.33 1 5 
3 25 1.96 1.399 .280 1.38 2.54 1 5 
4 143 1.77 1.136 .095 1.58 1.96 1 5 
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5 37 1.84 1.344 .221 1.39 2.29 1 5 
6 17 1.41 1.004 .243 .90 1.93 1 5 

To-
tal 375 1.91 1.190 .061 1.79 2.04 1 5 

Perception of 
awareness that an 

earthquake can 
occur in the local 

government 

1 6 2.67 1.211 .494 1.40 3.94 1 4 
2 148 2.61 1.215 .100 2.42 2.81 1 5 
3 25 2.64 1.381 .276 2.07 3.21 1 5 
4 144 2.50 1.279 .107 2.29 2.71 1 5 
5 37 2.57 1.237 .203 2.16 2.98 1 5 
6 17 2.24 1.300 .315 1.57 2.90 1 5 

To-
tal 377 2.55 1.252 .064 2.42 2.68 1 5 

Perception that 
neighbors can in-
dependently save 
themselves in the 
event of an earth-

quake 

1 6 2.33 .816 .333 1.48 3.19 1 3 
2 147 2.94 1.061 .088 2.77 3.11 1 5 
3 24 2.92 1.283 .262 2.38 3.46 1 5 
4 144 2.98 1.074 .089 2.80 3.16 1 5 
5 37 2.89 .774 .127 2.63 3.15 1 4 
6 17 2.88 .857 .208 2.44 3.32 1 5 

To-
tal 375 2.94 1.042 .054 2.83 3.04 1 5 

Talking to people 
in the municipali-
ty/city about natu-

ral disasters 

1 6 2.33 1.033 .422 1.25 3.42 1 4 
2 148 2.30 1.123 .092 2.12 2.49 1 5 
3 25 2.20 1.258 .252 1.68 2.72 1 5 
4 144 2.19 1.188 .099 1.99 2.38 1 5 
5 37 2.49 1.170 .192 2.10 2.88 1 5 
6 17 2.06 1.197 .290 1.44 2.67 1 5 

To-
tal 377 2.26 1.161 .060 2.14 2.38 1 5 

Establishing 
communication 
with your neigh-

bors 

1 6 3.00 .894 .365 2.06 3.94 2 4 
2 148 3.20 1.256 .103 3.00 3.41 1 5 
3 25 3.08 1.256 .251 2.56 3.60 1 5 
4 141 3.38 1.181 .099 3.19 3.58 1 5 
5 36 3.44 1.275 .212 3.01 3.88 1 5 
6 17 3.53 1.231 .298 2.90 4.16 1 5 

To-
tal 

37
3 3.30 1.223 .063 3.17 3.42 1 5 

Perception of the 
assistance provid-

ed by munici-
pal/city businesses 

in case of emer-
gencies 

1 6 2.33 1.033 .422 1.25 3.42 1 4 
2 147 2.74 1.117 .092 2.56 2.92 1 5 
3 25 2.28 1.173 .235 1.80 2.76 1 5 
4 143 2.88 1.024 .086 2.71 3.05 1 5 
5 37 3.05 1.177 .194 2.66 3.45 1 5 
6 17 2.88 1.054 .256 2.34 3.42 1 5 

To-
tal 375 2.79 1.096 .057 2.68 2.91 1 5 

Knowledge of the 
locations of fire 

extinguishers and 
hydrants in the 
neighborhood 

1 6 2.00 1.095 .447 .85 3.15 1 3 
2 148 2.25 1.200 .099 2.06 2.44 1 5 
3 25 1.76 1.012 .202 1.34 2.18 1 4 
4 144 2.43 1.480 .123 2.19 2.67 1 5 
5 37 2.35 1.687 .277 1.79 2.91 1 5 
6 17 2.71 1.611 .391 1.88 3.53 1 5 

To-
tal 377 2.31 1.377 .071 2.17 2.45 1 5 

Awareness of the 
term “Initial Fire 

1 6 1.83 1.602 .654 .15 3.51 1 5 
2 148 2.24 1.242 .102 2.03 2.44 1 5 
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Suppression”? 3 25 2.12 1.424 .285 1.53 2.71 1 5 
4 144 2.35 1.371 .114 2.12 2.57 1 5 
5 37 2.73 1.644 .270 2.18 3.28 1 5 
6 17 2.35 1.579 .383 1.54 3.16 1 5 

To-
tal 377 2.32 1.368 .070 2.18 2.46 1 5 

The proximity of 
houses in the 
neighborhood 

1 6 2.33 1.211 .494 1.06 3.60 1 4 
2 148 3.14 1.265 .104 2.93 3.34 1 5 
3 25 2.96 1.645 .329 2.28 3.64 1 5 
4 144 3.08 1.415 .118 2.84 3.31 1 5 
5 36 3.33 1.373 .229 2.87 3.80 1 5 
6 17 2.35 1.272 .308 1.70 3.01 1 5 

To-
tal 

37
6 3.07 1.367 .071 2.93 3.21 1 5 

 
 
 
 

Test of Homogeneity of Variances 

 Levene 
Statistic df1 df2 Sig. 

Household preparedness for earthquakes 

Based on Mean .650 5 376 .662 
Based on Median .518 5 376 .762 
Based on Median 
and with adjusted 

df 
.518 5 366.831 .762 

Based on trimmed 
mean .682 5 376 .637 

Readiness of municipalities/cities for earth-
quakes 

Based on Mean 2.167 5 374 .057 
Based on Median 1.581 5 374 .164 
Based on Median 
and with adjusted 

df 
1.581 5 365.242 .164 

Based on trimmed 
mean 2.180 5 374 .056 

Perception of house damage 

Based on Mean .563 5 374 .728 
Based on Median .388 5 374 .857 
Based on Median 
and with adjusted 

df 
.388 5 366.583 .857 

Based on trimmed 
mean .585 5 374 .712 

Knowledge of geological layers beneath the 
house 

Based on Mean 4.847 5 375 .000 
Based on Median 3.221 5 375 .007 
Based on Median 
and with adjusted 

df 
3.221 5 338.073 .007 

Based on trimmed 
mean 4.971 5 375 .000 

Perception of the construction of buildings 
with reinforced structures in the local self-

government 

Based on Mean 1.367 5 369 .236 
Based on Median 1.212 5 369 .303 
Based on Median 
and with adjusted 

df 
1.212 5 357.274 .303 
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Based on trimmed 
mean 1.353 5 369 .241 

Perception of the sufficiency of supplies in case 
of emergencies 

Based on Mean .953 5 365 .447 
Based on Median .685 5 365 .635 
Based on Median 
and with adjusted 

df 
.685 5 346.378 .635 

Based on trimmed 
mean .854 5 365 .513 

Awareness that the majority of the affected and 
injured individuals belong to the older popula-

tion 

Based on Mean 3.125 5 370 .009 
Based on Median 2.161 5 370 .058 
Based on Median 
and with adjusted 

df 
2.161 5 321.547 .058 

Based on trimmed 
mean 2.959 5 370 .012 

Knowledge of where older adults, people with 
disabilities, and infants reside in the communi-

ty. 

Based on Mean 1.546 5 370 .175 
Based on Median 1.199 5 370 .309 
Based on Median 
and with adjusted 

df 
1.199 5 365.319 .309 

Based on trimmed 
mean 1.569 5 370 .168 

Knowledge of how to interact with deaf or hard 
of hearing individuals 

Based on Mean 3.431 5 369 .005 
Based on Median 1.975 5 369 .082 
Based on Median 
and with adjusted 

df 
1.975 5 363.664 .082 

Based on trimmed 
mean 3.359 5 369 .006 

Awareness of the assistance needed by older 
adults, individuals with disabilities, and infants 

Based on Mean .822 5 369 .534 
Based on Median .792 5 369 .556 
Based on Median 
and with adjusted 

df 
.792 5 366.983 .556 

Based on trimmed 
mean .821 5 369 .535 

Desire to participate in local government pre-
paredness 

Based on Mean 2.228 5 369 .051 
Based on Median 1.666 5 369 .142 
Based on Median 
and with adjusted 

df 
1.666 5 277.003 .143 

Based on trimmed 
mean 2.374 5 369 .039 

Perception of awareness that an earthquake 
can occur in the local government 

Based on Mean .207 5 371 .959 
Based on Median .069 5 371 .997 
Based on Median 
and with adjusted 

df 
.069 5 353.613 .997 

Based on trimmed 
mean .182 5 371 .969 

Perception that neighbors can independently 
rescue themselves in the event of an earth-

quake 

Based on Mean 1.525 5 369 .181 
Based on Median 1.739 5 369 .125 
Based on Median 
and with adjusted 

df 
1.739 5 354.813 .125 



  146 
 

Based on trimmed 
mean 1.575 5 369 .166 

Talking to people in the municipality/city 
about natural disasters 

Based on Mean .525 5 371 .757 
Based on Median .465 5 371 .802 
Based on Median 
and with adjusted 

df 
.465 5 362.566 .802 

Based on trimmed 
mean .449 5 371 .814 

Establishing communication with your neigh-
bors 

Based on Mean .730 5 367 .601 
Based on Median .429 5 367 .828 
Based on Median 
and with adjusted 

df 
.429 5 361.829 .828 

Based on trimmed 
mean .757 5 367 .581 

Perception of the assistance provided by mu-
nicipal/city businesses in case of emergencies 

Based on Mean 1.584 5 369 .164 
Based on Median 1.776 5 369 .117 
Based on Median 
and with adjusted 

df 
1.776 5 365.511 .117 

Based on trimmed 
mean 1.536 5 369 .178 

Knowledge of the locations of fire extinguishers 
and hydrants in the neighborhood 

Based on Mean 6.017 5 371 .000 
Based on Median 2.552 5 371 .027 
Based on Median 
and with adjusted 

df 
2.552 5 261.437 .028 

Based on trimmed 
mean 5.675 5 371 .000 

Awareness of the term “Initial Fire Suppres-
sion”? 

Based on Mean 2.543 5 371 .028 
Based on Median 2.033 5 371 .073 
Based on Median 
and with adjusted 

df 
2.033 5 335.876 .074 

Based on trimmed 
mean 2.596 5 371 .025 

The proximity of houses in the neighborhood 

Based on Mean 1.362 5 370 .238 
Based on Median 1.463 5 370 .201 
Based on Median 
and with adjusted 

df 
1.463 5 366.556 .201 

Based on trimmed 
mean 1.371 5 370 .234 

 
 

7.2.4 Inferential statistical analysis based on the marital status of the 
respondents 
In further research, the impact of marital status on dependent contin-
uous variables was examined through one-way analysis of variance 
(ANOVA). Participants were classified into six groups (single, in a re-
lationship, engaged, married, divorced, widowed). Using the homoge-
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neity of variance test, the equality of variances in the results for each 
of the six groups was examined. Based on the results of Levene's test, 
the assumption of variance homogeneity was tested. For variables 
where the assumption was violated, a table of "Robust Tests of Equali-
ty of Means" and the results of two tests, Welsh and Brown-Forsythe, 
which are robust against the assumption of variance equality, were 
presented. Within the study, the results of the Welsh test were uti-
lized. 
 
According to the results, there is a statistically significant difference 
between the mean values of the specified groups for the following de-
pendent continuous variables: perception of adequacy of supplies in 
case of emergencies (F = 2.63, p = 0.34). Subsequent comparisons us-
ing Tukey's HSD indicate that the observed mean perception of ade-
quacy of supplies in case of emergencies is statistically significant (p < 
0.05) and significantly differs among individuals who are engaged to 
the greatest extent (M = 3.22, SD = 0.99), indicating they have suffi-
cient supplies in case of emergencies compared to those who are in a 
relationship (M = 2.00, SD = 1.00), married (M = 2.19, SD = 1.13), di-
vorced (M = 2.30, SD = 0.98), etc. 
 
On the other hand, no statistically significant difference was found be-
tween the mean values of the specified groups for the following de-
pendent variables: household readiness for earthquakes (F = 0.31, p = 
0.86); municipality/city preparedness for earthquakes (F = 1.90, p = 
0.10); perception of house damage (F = 1.71, p = 0.14); knowledge of 
geological layers beneath the house (F = 0.27, p = 0.89); perception of 
buildings constructed with reinforced structures in the local govern-
ment (F = 1.02, p = 0.39); knowledge that the majority of victims and 
injured belong to the older population (F = 0.19, p = 0.94); knowledge 
of where older people, persons with disabilities, and infants reside in 
the community (F = 0.19, p = 0.94); knowledge of dealing with deaf or 
hard of hearing individuals (F = 1.59, p = 0.17); knowledge of assis-
tance required by older people, persons with disabilities, and infants 
(F = 1.59, p = 0.17); participation in local government preparedness 
activities (F = 1.59, p = 0.17); perception of awareness that earth-
quakes can occur in the local government (F = 0.36, p = 0.17); Percep-
tion that neighbors can independently rescue themselves in the event 
of an earthquake (F = 0.95, p = 0.43); discussing with people in the 
municipality/city about natural disasters (F = 1.65, p = 0.15); estab-
lishing communication with neighbors (F = 2.16, p = 0.07); percep-
tion that companies from the municipality/city can help in case of 
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emergencies (F = 1.48, p = 0.20); knowledge of the location of fire ex-
tinguishers and hydrants in the neighborhood (F = 1.34, p = 0.26); 
awareness of the term "initial fire extinguishment" (F = 0.74, p = 
0.56); proximity of houses in the neighborhood (F = 0.81, p = 0.51) 
(Table 77). 
 

Table 77. One-Way Analysis of Variance (ANOVA) between Marital Status 
and Dependent Variables. 

 
ANOVA 

 Sum of 
Squares df Mean 

Square F Sig. 

Household preparedness for earth-
quakes 

Between 
groups 1.600 4 .400 .316 .867 

Within 
groups 490.308 387 1.267   

Total 491.908 391    

Readiness of municipalities/cities 
for earthquakes 

Between 
groups 7.885 4 1.971 1.909 .108 

Within 
groups 397.605 385 1.033   

Total 405.490 389    

Perception of house damage 

Between 
groups 8.166 4 2.042 1.713 .146 

Within 
groups 458.965 385 1.192   

Total 467.131 389    

Knowledge of geological layers be-
neath the house 

Between 
groups 1.901 4 .475 .275 .894 

Within 
groups 666.795 386 1.727   

Total 668.696 390    

Perception of the construction of 
buildings with reinforced structures 

in the local self-government 

Between 
groups 4.303 4 1.076 1.026 .393 

Within 
groups 398.258 380 1.048   

Total 402.561 384    

Perception of the sufficiency of sup-
plies in case of emergencies 

Between 
groups 11.982 4 2.995 2.632 .034 

Within 
groups 427.850 376 1.138   

Total 439.832 380    

Awareness that the majority of the 
affected and injured individuals be-

long to the older population 

Between 
groups 1.275 4 .319 .193 .942 

Within 
groups 628.849 381 1.651   

Total 630.124 385    

Knowledge of where older adults, 
people with disabilities, and infants 

reside in the community 

Between 
groups 3.477 4 .869 .495 .739 

Within 
groups 669.168 381 1.756   
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Total 672.645 385    

Knowledge of how to interact with 
deaf or hard of hearing individuals 

Between 
groups 9.468 4 2.367 1.593 .176 

Within 
groups 564.765 380 1.486   

Total 574.234 384    

Awareness of the assistance needed 
by older adults, individuals with dis-

abilities, and infants 

Between 
groups 2.350 4 .587 .403 .806 

Within 
groups 553.848 380 1.457   

Total 556.197 384    

Participation in local government 
preparations 

Between 
groups 12.699 4 3.175 2.253 .063 

Within 
groups 535.363 380 1.409   

Total 548.062 384    

Perception of awareness that an 
earthquake can occur in the local 

government 

Between 
groups 2.201 4 .550 .362 .836 

Within 
groups 581.463 382 1.522   

Total 583.664 386    

Perception that neighbors can inde-
pendently rescue themselves in the 

event of an earthquake 

Between 
groups 4.222 4 1.056 .955 .432 

Within 
groups 419.840 380 1.105   

Total 424.062 384    

Talking to people in the municipali-
ty/city about natural disasters 

Between 
groups 8.847 4 2.212 1.659 .159 

Within 
groups 509.205 382 1.333   

Total 518.052 386    

Establishing communication with 
your neighbors 

Between 
groups 12.732 4 3.183 2.164 .072 

Within 
groups 556.041 378 1.471   

Total 568.773 382    

Perception of the assistance provid-
ed by municipal/city businesses in 

case of emergencies   

Between 
groups 7.030 4 1.758 1.484 .206 

Within 
groups 449.967 380 1.184   

Total 456.997 384    

Knowledge of the locations of fire ex-
tinguishers and hydrants in the 

neighborhood 

Between 
groups 9.759 4 2.440 1.304 .268 

Within 
groups 714.510 382 1.870   

Total 724.269 386    

Awareness of the term “Initial Fire 
Suppression” 

Between 
groups 5.530 4 1.382 .745 .562 

Within 
groups 709.297 382 1.857   

Total 714.827 386    

The proximity of houses in the 
neighborhood 

Between 
groups 6.035 4 1.509 .818 .514 

Within 
groups 702.787 381 1.845   

Total 708.821 385    
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Descriptives 

 N Mean Std. De-
viation 

Std. 
Error 

95% Confi-
dence Interval 

for Mean Minimum Maximum 
Lower 
Bound 

Upper 
Bound 

Household preparedness for 
earthquakes 

2 3 3.33 1.528 .882 -.46 7.13 2 5 
3 64 3.19 1.194 .149 2.89 3.49 1 5 
4 162 2.98 1.109 .087 2.80 3.15 1 5 
5 118 2.96 1.049 .097 2.77 3.15 1 5 
6 40 2.78 1.209 .191 2.39 3.16 1 5 

Total 387 2.99 1.119 .057 2.88 3.10 1 5 

Readiness of municipali-
ties/cities for earthquakes 

2 3 2.33 .577 .333 .90 3.77 2 3 
3 64 2.77 1.080 .135 2.50 3.04 1 5 
4 160 2.49 1.070 .085 2.32 2.65 1 5 
5 118 2.42 .871 .080 2.26 2.58 1 5 
6 40 2.20 1.043 .165 1.87 2.53 1 5 

Total 385 2.48 1.016 .052 2.38 2.58 1 5 

Perception of house damage 

2 3 4.33 1.155 .667 1.46 7.20 3 5 
3 63 2.75 .999 .126 2.49 3.00 1 5 
4 162 2.94 1.135 .089 2.76 3.11 1 5 
5 117 2.96 1.054 .097 2.76 3.15 1 5 
6 40 3.00 1.198 .189 2.62 3.38 1 5 

Total 385 2.93 1.101 .056 2.82 3.04 1 5 

Knowledge of geological 
layers beneath the house 

2 3 2.67 1.528 .882 -1.13 6.46 1 4 
3 64 2.30 1.094 .137 2.02 2.57 1 5 
4 162 2.39 1.343 .106 2.18 2.60 1 5 
5 117 2.39 1.345 .124 2.15 2.64 1 5 
6 40 2.08 1.474 .233 1.60 2.55 1 5 

Total 386 2.34 1.318 .067 2.21 2.48 1 5 

Perception of the construc-
tion of buildings with rein-

forced structures in the local 
self-government 

2 3 2.33 .577 .333 .90 3.77 2 3 
3 63 3.22 .991 .125 2.97 3.47 1 5 
4 159 2.87 1.036 .082 2.71 3.04 1 5 
5 116 3.04 .982 .091 2.86 3.22 1 5 
6 39 2.77 1.087 .174 2.42 3.12 1 5 

Total 380 2.97 1.022 .052 2.87 3.07 1 5 

Perception of the sufficiency 
of supplies in case of emer-

gencies 

2 3 2.00 1.000 .577 -.48 4.48 1 3 
3 61 2.46 1.010 .129 2.20 2.72 1 5 
4 157 2.19 1.133 .090 2.01 2.37 1 5 
5 116 2.30 .989 .092 2.12 2.48 1 5 
6 39 2.41 1.044 .167 2.07 2.75 1 5 

Total 376 2.29 1.060 .055 2.18 2.40 1 5 

Awareness that the majority 
of the affected and injured 
individuals belong to the 

older population 

2 3 3.33 1.528 .882 -.46 7.13 2 5 
3 63 3.05 1.128 .142 2.76 3.33 1 5 
4 160 3.12 1.375 .109 2.90 3.33 1 5 
5 115 3.44 1.164 .109 3.23 3.66 1 5 
6 40 3.73 1.281 .203 3.32 4.13 1 5 

Total 381 3.27 1.279 .066 3.14 3.40 1 5 

Knowledge of where older 
adults, people with disabili-

ties, and infants reside in 
the community 

2 3 3.33 .577 .333 1.90 4.77 3 4 
3 63 2.89 1.166 .147 2.60 3.18 1 5 
4 160 2.78 1.457 .115 2.55 3.01 1 5 
5 115 2.90 1.256 .117 2.67 3.14 1 5 
6 40 3.15 1.350 .213 2.72 3.58 1 5 
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Total 381 2.88 1.336 .068 2.74 3.01 1 5 

Knowledge of how to inter-
act with deaf or hard of 

hearing individuals 

2 3 2.33 1.155 .667 -.54 5.20 1 3 
3 63 2.51 1.076 .136 2.24 2.78 1 5 
4 159 2.41 1.284 .102 2.21 2.61 1 5 
5 115 2.68 1.232 .115 2.45 2.91 1 5 
6 40 2.25 1.214 .192 1.86 2.64 1 5 

Total 380 2.49 1.230 .063 2.37 2.61 1 5 

Awareness of the assistance 
needed by older adults, in-
dividuals with disabilities, 

and infants 

2 3 3.67 1.155 .667 .80 6.54 3 5 
3 63 2.57 1.103 .139 2.29 2.85 1 5 
4 160 2.76 1.241 .098 2.57 2.96 1 5 
5 114 3.23 1.129 .106 3.02 3.44 1 5 
6 40 2.85 1.312 .207 2.43 3.27 1 5 

Total 380 2.89 1.214 .062 2.76 3.01 1 5 

Participation in local gov-
ernment preparations 

2 3 2.00 1.000 .577 -.48 4.48 1 3 
3 63 2.10 1.146 .144 1.81 2.38 1 5 
4 159 2.01 1.240 .098 1.81 2.20 1 5 
5 115 1.85 1.086 .101 1.65 2.05 1 5 
6 40 1.58 1.279 .202 1.17 1.98 1 5 

Total 380 1.93 1.186 .061 1.81 2.05 1 5 

Perception of awareness 
that an earthquake can oc-
cur in the local government 

2 3 2.00 1.000 .577 -.48 4.48 1 3 
3 63 2.90 1.214 .153 2.60 3.21 1 5 
4 161 2.50 1.295 .102 2.30 2.70 1 5 
5 115 2.52 1.127 .105 2.31 2.73 1 5 
6 40 2.42 1.375 .217 1.99 2.86 1 5 

Total 382 2.56 1.244 .064 2.44 2.69 1 5 

Perception that neighbors 
can independently rescue 
themselves in the event of 

an earthquake 

2 3 2.67 1.155 .667 -.20 5.54 2 4 
3 63 3.19 1.162 .146 2.90 3.48 1 5 
4 159 2.81 .990 .079 2.65 2.96 1 5 
5 115 2.97 1.042 .097 2.77 3.16 1 5 
6 40 3.13 .992 .157 2.81 3.44 1 5 

Total 380 2.95 1.043 .053 2.84 3.06 1 5 

Talking to people in the 
municipality/city about 

natural disasters 

2 3 3.00 .000 .000 3.00 3.00 3 3 
3 63 2.35 1.152 .145 2.06 2.64 1 5 
4 161 2.35 1.247 .098 2.16 2.55 1 5 
5 115 2.13 1.120 .104 1.92 2.34 1 5 
6 40 2.08 .944 .149 1.77 2.38 1 5 

Total 382 2.26 1.164 .060 2.14 2.38 1 5 

Establishing communica-
tion with your neighbors 

2 3 3.67 1.155 .667 .80 6.54 3 5 
3 63 3.27 1.358 .171 2.93 3.61 1 5 
4 161 3.22 1.248 .098 3.02 3.41 1 5 
5 112 3.37 1.155 .109 3.15 3.58 1 5 
6 39 3.64 1.038 .166 3.30 3.98 1 5 

Total 378 3.32 1.221 .063 3.19 3.44 1 5 

Perception of the assistance 
provided by municipal/city 
businesses in case of emer-

gencies 

2 3 3.67 .577 .333 2.23 5.10 3 4 
3 63 2.86 1.162 .146 2.56 3.15 1 5 
4 160 2.76 1.097 .087 2.58 2.93 1 5 
5 115 2.83 1.045 .097 2.63 3.02 1 5 
6 39 2.82 1.097 .176 2.46 3.18 1 5 

Total 380 2.81 1.088 .056 2.70 2.92 1 5 

Knowledge of the locations 
of fire extinguishers and hy-
drants in the neighborhood 

2 3 2.00 1.000 .577 -.48 4.48 1 3 
3 63 2.60 1.264 .159 2.28 2.92 1 5 
4 161 2.26 1.412 .111 2.04 2.48 1 5 
5 115 2.31 1.334 .124 2.07 2.56 1 5 
6 40 2.23 1.544 .244 1.73 2.72 1 5 

Total 382 2.33 1.377 .070 2.19 2.47 1 5 
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Awareness of the term “Ini-
tial Fire Suppression” 

2 3 3.00 .000 .000 3.00 3.00 3 3 
3 63 2.17 1.339 .169 1.84 2.51 1 5 
4 161 2.36 1.353 .107 2.15 2.57 1 5 
5 115 2.32 1.348 .126 2.07 2.57 1 5 
6 40 2.20 1.506 .238 1.72 2.68 1 5 

Total 382 2.31 1.359 .070 2.17 2.44 1 5 

The proximity of houses in 
the neighborhood 

2 3 2.33 .577 .333 .90 3.77 2 3 
3 63 3.00 1.344 .169 2.66 3.34 1 5 
4 161 3.12 1.373 .108 2.91 3.34 1 5 
5 114 3.19 1.330 .125 2.95 3.44 1 5 
6 40 2.78 1.459 .231 2.31 3.24 1 5 

Total 381 3.08 1.362 .070 2.94 3.22 1 5 
 
 

Test of Homogeneity of Variances 

 Levene 
Statistic df1 df2 Sig. 

Household preparedness for earthquakes 

Based on the mean value 1.024 4 382 .394 
Based on the median 

value .551 4 382 .698 

Based on the median 
value with the attached 

degrees of freedom 
.551 4 377.217 .698 

Based on the mean value 
with attached values 1.075 4 382 .369 

Readiness of municipalities/cities for 
earthquakes 

Based on the mean value 2.063 4 380 .085 
Based on the median 

value 1.732 4 380 .142 

Based on the median 
value with the attached 

degrees of freedom 
1.732 4 376.079 .142 

Based on the mean value 
with attached values 2.089 4 380 .082 

Perception of house damage 

Based on the mean value .647 4 380 .630 
Based on the median 

value .861 4 380 .488 

Based on the median 
value with the attached 

degrees of freedom 
.861 4 373.669 .488 

Based on the mean value 
with attached values .630 4 380 .641 

Knowledge of geological layers beneath the 
house 

Based on the mean value 1.552 4 381 .187 
Based on the median 

value .630 4 381 .641 

Based on the median 
value with the attached 

degrees of freedom 
.630 4 296.808 .642 

Based on the mean value 
with attached values 1.350 4 381 .251 

Perception of the construction of buildings 
with reinforced structures in the local self-

government 

Based on the mean value .487 4 375 .746 
Based on the median 

value .458 4 375 .766 

Based on the median 
value with the attached 

degrees of freedom 
.458 4 372.043 .766 
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Based on the mean value 
with attached values .521 4 375 .721 

Perception of the sufficiency of supplies in 
case of emergencies 

Based on the mean value .629 4 371 .642 
Based on the median 

value .249 4 371 .910 

Based on the median 
value with the attached 

degrees of freedom 
.249 4 364.325 .910 

Based on the mean value 
with attached values .403 4 371 .806 

Awareness that the majority of the affected 
and injured individuals belong to the older 

population 

Based on the mean value 2.753 4 376 .028 
Based on the median 

value 2.366 4 376 .052 

Based on the median 
value with the attached 

degrees of freedom 
2.366 4 359.272 .053 

Based on the mean value 
with attached values 2.813 4 376 .025 

Knowledge of where older adults, people 
with disabilities, and infants reside in the 

community 

Based on the mean value 3.820 4 376 .005 
Based on the median 

value 3.600 4 376 .007 

Based on the median 
value with the attached 

degrees of freedom 
3.600 4 373.139 .007 

Based on the mean value 
with attached values 3.852 4 376 .004 

Knowledge of how to interact with deaf or 
hard of hearing individuals 

Based on the mean value 1.477 4 375 .208 
Based on the median 

value .828 4 375 .508 

Based on the median 
value with the attached 

degrees of freedom 
.828 4 370.926 .508 

Based on the mean value 
with attached values 1.328 4 375 .259 

Awareness of the assistance needed by old-
er adults, individuals with disabilities, and 

infants 

Based on the mean value .945 4 375 .438 
Based on the median 

value .738 4 375 .567 

Based on the median 
value with the attached 

degrees of freedom 
.738 4 368.135 .567 

Based on the mean value 
with attached values .981 4 375 .418 

Participation in local government prepara-
tions 

Based on the mean value 1.663 4 375 .158 
Based on the median 

value 1.289 4 375 .274 

Based on the median 
value with the attached 

degrees of freedom 
1.289 4 340.570 .274 

Based on the mean value 
with attached values 1.977 4 375 .097 

Perception of awareness that an earthquake 
can occur in the local government 

Based on the mean value 1.813 4 377 .126 
Based on the median 

value .839 4 377 .501 

Based on the median 
value with the attached 

degrees of freedom 
.839 4 371.249 .501 



  154 
 

Based on the mean value 
with attached values 1.692 4 377 .151 

Perception that neighbors can inde-
pendently rescue themselves in the event of 

an earthquake 

Based on the mean value .994 4 375 .411 
Based on the median 

value .762 4 375 .551 

Based on the median 
value with the attached 

degrees of freedom 
.762 4 368.539 .551 

Based on the mean value 
with attached values 1.072 4 375 .370 

Talking to people in the municipality/city 
about natural disasters 

Based on the mean value 6.082 4 377 .000 
Based on the median 

value 4.724 4 377 .001 

Based on the median 
value with the attached 

degrees of freedom 
4.724 4 373.690 .001 

Based on the mean value 
with attached values 6.200 4 377 .000 

Establishing communication with your 
neighbors 

Based on the mean value 1.518 4 373 .196 
Based on the median 

value 1.480 4 373 .208 

Based on the median 
value with the attached 

degrees of freedom 
1.480 4 365.948 .208 

Based on the mean value 
with attached values 1.542 4 373 .189 

Perception of the assistance provided by 
municipal/city businesses in case of emer-

gencies 

Based on the mean value .690 4 375 .599 
Based on the median 

value .673 4 375 .611 

Based on the median 
value with the attached 

degrees of freedom 
.673 4 373.659 .611 

Based on the mean value 
with attached values .713 4 375 .584 

Knowledge of the locations of fire extin-
guishers and hydrants in the neighborhood 

Based on the mean value 1.504 4 377 .200 
Based on the median 

value .495 4 377 .739 

Based on the median 
value with the attached 

degrees of freedom 
.495 4 294.784 .739 

Based on the mean value 
with attached values 1.173 4 377 .322 

Awareness of the term “Initial Fire Sup-
pression” 

Based on the mean value 2.528 4 377 .040 
Based on the median 

value 1.129 4 377 .343 

Based on the median 
value with the attached 

degrees of freedom 
1.129 4 301.351 .343 

Based on the mean value 
with attached values 2.218 4 377 .066 

The proximity of houses in the neighbor-
hood 

Based on the mean value 1.011 4 376 .402 
Based on the median 

value .986 4 376 .415 

Based on the median 
value with the attached 

degrees of freedom 
.986 4 372.861 .415 
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Based on the mean value 
with attached values 1.048 4 376 .382 

 

7.2.5. Inferential statistical analysis based on respondents' achieved 
parenthood 

The results of the t-test indicate a statistically significant differ-
ence between respondents who are parents and those who are not 
in the analyzed variables. Regarding household preparedness for 
earthquakes, a statistically significant difference (p = 0.04) was 
found between parents and non-parents. Additionally, the analysis 
showed that there is a difference in the perception of whether local 
businesses are helpful in case of emergencies (p = 0.04). 
 
On the other hand, no statistically significant association was 
found with the following variables: municipality/city readiness for 
earthquakes (p = 0.55); perception of house damage (p = 0.58); 
knowledge of geological layers beneath the house (p = 0.10); per-
ception of the construction of buildings with reinforced structures 
in the local government (p = 0.18); perception of sufficiency of 
supplies in case of emergencies (p = 0.82); knowledge that the ma-
jority of victims belong to the older population (p = 0.08); 
knowledge of where older people, persons with disabilities, and in-
fants reside in the community (p = 0.55); knowledge of dealing 
with deaf individuals (p = 0.73); knowledge of assistance required 
by older people, disabled individuals, and infants (p = 0.56); par-
ticipation in local government preparedness (p = 0.91); perception 
of the possibility of earthquakes in the local government (p = 
0.15); perception that neighbors can save themselves in case of 
earthquakes (p = 0.38); discussion with people in the municipali-
ty/city about natural disasters (p = 0.92); communication with 
neighbors (p = 0.64); knowledge of the location of fire extinguish-
ers and hydrants in the neighborhood (p = 0.10); awareness of the 
term "initial fire suppression" (p = 0.08); proximity of houses in 
the neighborhood (p = 0.52). 
 
The research results on household preparedness for earthquakes, 
represented by ratings on a Likert scale (1 - unprepared to 5 - 
completely prepared), provide significant insights into respond-
ents' perception regarding their readiness for earthquakes. The av-
erage rating for household preparedness among respondents who 
are parents is 3.12, while it is lower for non-parents at 2.88. This 
difference in average ratings indicates a statistically significant dif-
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ference (p = 0.04), suggesting different perceptions and prepared-
ness regarding the potential parental obligations and responsibili-
ties. This raises questions about how family status can influence 
awareness and preparation for earthquakes. It is possible that par-
ents, having responsibilities towards their children, have a greater 
awareness of the necessity of preparedness for emergencies such 
as earthquakes. Given these results, education and safety promo-
tion measures can be targeted as additional support for the group 
that is less prepared, in this case, respondents who are not par-
ents. Additionally, it is important to highlight the practical utility 
of such results in designing awareness-raising and educational 
programs on earthquake safety. Different groups may require dif-
ferent approaches and activities to enhance their preparedness. 
Such research has the potential to contribute to optimizing re-
sources and increasing the effectiveness of safety programs in the 
community. The results on household preparedness for earth-
quakes enable a deeper understanding of the dynamics between 
parents and non-parents in the context of emergency prepared-
ness. This analysis can serve as a basis for designing and imple-
menting mutually supportive and effective safety programs and in-
itiatives (Table 78). 
 

Table 78. T-Test of Parenthood and Dependent Variables 

 
Independent Samples Test 

 

Levene's 
Test for 
Equality 
of Vari-
ances 

t-test for Equality of Means 

F Sig. t df 
Sig. 
(2-

tailed) 

Mean Dif-
ference 

Std. Error 
Difference 

95% Confi-
dence Inter-

val of the 
Difference 

Lower Upper 

Household prepar-
edness for earth-

quakes 

Assumed 
equal var-

iances 
.207 .650 2.050 395 .041 .232 .113 .009 .455 

Variances 
are not 

assumed 
to be 
equal 

  2.057 371.028 .040 .232 .113 .010 .454 

Readiness of munic-
ipalities/cities for 

earthquakes 

Assumed 
equal var-

iances 
.020 .888 .589 393 .556 .061 .104 -.143 .266 

Variances   .589 364.899 .556 .061 .104 -.143 .266 
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are not 
assumed 

to be 
equal 

Perception of house 
damage 

Assumed 
equal var-

iances 
1.213 .271 .554 393 .580 .062 .111 -.157 .281 

Variances 
are not 

assumed 
to be 
equal 

  .547 347.281 .585 .062 .113 -.160 .284 

Knowledge of geo-
logical layers be-
neath the house 

Assumed 
equal var-

iances 
1.807 .180 1.623 394 .105 .216 .133 -.046 .477 

Variances 
are not 

assumed 
to be 
equal 

  1.613 357.828 .108 .216 .134 -.047 .479 

Perception of the 
construction of 

buildings with rein-
forced structures in 

the local self-
government 

Assumed 
equal var-

iances 
.896 .344 1.335 388 .183 .139 .104 -.066 .344 

Variances 
are not 

assumed 
to be 
equal 

  1.329 354.463 .185 .139 .105 -.067 .345 

Perception of the 
sufficiency of sup-

plies in case of 
emergencies 

Assumed 
equal var-

iances 
1.566 .212 .223 384 .823 .025 .110 -.192 .241 

Variances 
are not 

assumed 
to be 
equal 

  .221 346.437 .825 .025 .111 -.194 .243 

Awareness that the 
majority of the af-
fected and injured 
individuals belong 

to the older popula-
tion 

Assumed 
equal var-

iances 
.002 .969 -1.731 389 .084 -.225 .130 -.480 .030 

Variances 
are not 

assumed 
to be 
equal 

  -
1.727 359.899 .085 -.225 .130 -.481 .031 

Understanding 
where older indi-
viduals, persons 
with disabilities, 
and infants live 

within the commu-
nity. 

Assumed 
equal var-

iances 
5.732 .017 -.342 389 .733 -.046 .135 -.312 .219 

Variances 
are not 

assumed 
to be 
equal 

  -.337 342.418 .736 -.046 .137 -.316 .223 

Knowledge of how 
to interact with deaf 
or hard of hearing 

individuals 

Assumed 
equal var-

iances 
1.173 .280 -.727 388 .468 -.091 .125 -.336 .155 

Variances 
are not   -.722 353.236 .471 -.091 .126 -.338 .156 
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assumed 
to be 
equal 

Awareness of the 
assistance needed 
by older adults, in-
dividuals with disa-
bilities, and infants 

Assumed 
equal var-

iances 
.381 .537 -.577 388 .564 -.071 .123 -.313 .171 

Variances 
are not 

assumed 
to be 
equal 

  -.576 360.921 .565 -.071 .123 -.314 .172 

Participation in lo-
cal government 

preparations 

Assumed 
equal var-

iances 
.158 .691 -.109 388 .913 -.013 .122 -.253 .227 

Variances 
are not 

assumed 
to be 
equal 

  -.109 363.766 .913 -.013 .122 -.253 .227 

Perception of 
awareness that an 
earthquake can oc-
cur in the local gov-

ernment 

Assumed 
equal var-

iances 
5.908 .016 1.412 390 .159 .178 .126 -.070 .426 

Variances 
are not 

assumed 
to be 
equal 

  1.391 341.978 .165 .178 .128 -.074 .430 

Perception that 
neighbors can inde-

pendently rescue 
themselves in the 
event of an earth-

quake 

Assumed 
equal var-

iances 
1.425 .233 .862 388 .389 .092 .107 -.118 .303 

Variances 
are not 

assumed 
to be 
equal 

  .853 347.937 .394 .092 .108 -.121 .305 

Talking to people in 
the municipali-

ty/city about natu-
ral disasters 

Assumed 
equal var-

iances 
.997 .319 -.098 390 .922 -.012 .118 -.244 .221 

Variances 
are not 

assumed 
to be 
equal 

  -.097 359.895 .923 -.012 .119 -.245 .222 

Establishing com-
munication with 
your neighbors 

Assumed 
equal var-

iances 
1.371 .242 1.854 386 .064 .230 .124 -.014 .474 

Variances 
are not 

assumed 
to be 
equal 

  1.851 361.363 .065 .230 .124 -.014 .475 

Perception of the 
assistance provided 
by municipal/city 

businesses in case of 
emergencies 

Assumed 
equal var-

iances 
.001 .981 1.947 388 .049 .216 .111 -.002 .435 

Variances 
are not 

assumed 
  1.942 361.724 .049 .216 .111 -.003 .435 
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to be 
equal 

Knowledge of the 
locations of fire ex-
tinguishers and hy-
drants in the neigh-

borhood 

Assumed 
equal var-

iances 
1.800 .180 1.624 390 .105 .227 .140 -.048 .501 

Variances 
are not 

assumed 
to be 
equal 

  1.612 354.652 .108 .227 .141 -.050 .503 

Awareness of the 
term “Initial Fire 

Suppression” 

Assumed 
equal var-

iances 
.014 .904 -

1.707 390 .089 -.236 .138 -.507 .036 

Variances 
are not 

assumed 
to be 
equal 

  -
1.703 362.647 .089 -.236 .138 -.508 .036 

The proximity of 
houses in the 
neighborhood 

Assumed 
equal var-

iances 
1.812 .179 -.638 389 .524 -.088 .138 -.361 .184 

Variances 
are not 

assumed 
to be 
equal 

  -.631 350.543 .528 -.088 .140 -.363 .187 

 
 

Group statistics 

 Parenthood N Mean Std. Devia-
tion 

Std. Error 
Mean 

Household preparedness for earthquakes 1 171 3.12 1.100 .084 
2 226 2.88 1.129 .075 

Readiness of municipalities/cities for earthquakes 1 170 2.52 1.022 .078 
2 225 2.46 1.026 .068 

Perception of house damage 1 171 2.96 1.155 .088 
2 224 2.90 1.052 .070 

Knowledge of geological layers beneath the house 1 171 2.47 1.343 .103 
2 225 2.26 1.287 .086 

Perception of the construction of buildings with rein-
forced structures in the local self-government 

1 169 3.05 1.042 .080 
2 221 2.91 1.003 .067 

Perception of the sufficiency of supplies in case of 
emergencies 

1 169 2.32 1.120 .086 
2 217 2.29 1.034 .070 

Awareness that the majority of the affected and in-
jured individuals belong to the older population 

1 170 3.12 1.288 .099 
2 221 3.35 1.262 .085 

Knowledge of where older adults, people with disa-
bilities, and infants reside in the community 

1 170 2.86 1.403 .108 
2 221 2.90 1.260 .085 

Knowledge of how to interact with deaf or hard of 
hearing individuals 

1 170 2.44 1.259 .097 
2 220 2.53 1.191 .080 

Awareness of the assistance needed by older adults, 
individuals with disabilities, and infants 

1 170 2.85 1.216 .093 
2 220 2.92 1.198 .081 

Participation in local government preparations 1 170 1.94 1.195 .092 
2 220 1.95 1.197 .081 

Perception of awareness that an earthquake can oc-
cur in the local government 

1 171 2.67 1.320 .101 
2 221 2.49 1.170 .079 

Perception that neighbors can independently rescue 1 170 3.01 1.096 .084 
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themselves in the event of an earthquake 2 220 2.91 1.010 .068 
Talking to people in the municipality/city about nat-

ural disasters 
1 171 2.27 1.182 .090 
2 221 2.28 1.145 .077 

Establishing communication with your neighbors 1 170 3.44 1.221 .094 
2 218 3.21 1.207 .082 

Perception of the assistance provided by munici-
pal/city businesses in case of emergencies 

1 171 2.92 1.101 .084 
2 219 2.71 1.078 .073 

Knowledge of the locations of fire extinguishers and 
hydrants in the neighborhood 

1 171 2.46 1.415 .108 
2 221 2.24 1.334 .090 

Awareness of the term “Initial Fire Suppression” 1 171 2.16 1.369 .105 
2 221 2.39 1.346 .091 

The proximity of houses in the neighborhood 1 171 3.01 1.418 .108 
2 220 3.10 1.310 .088 

7.2.6. Inferential Statistical Analysis Based on Whether Vulnerable 
Individuals Reside with the Participant in the Place of Residence 
 

The results of the conducted t-test within the research indicate 
significant statistical differences between participants who live 
with vulnerable individuals and those who do not in the analyzed 
variables. These differences add a deeper dimension to under-
standing the impact of living with vulnerable individuals on earth-
quake preparedness. Specifically, in the context of earthquake 
preparedness, the results show a statistically significant difference 
(p = 0.04) between these two groups of participants. This may 
have deeper implications for socio-economic policies and safety 
programs, considering the need for specific support and education 
on earthquakes in these segments. Additionally, the analysis re-
vealed a statistically significant difference (p = 0.015) in 
knowledge of the locations of fire extinguishers and hydrants in 
the neighborhood between these two groups. This result indicates 
potential issues in terms of awareness and accessibility of neces-
sary resources for protection in emergency situations, which may 
be challenging for groups living with vulnerable individuals. Dis-
cussion on these results can focus on the necessity of adapting 
safety programs and education on earthquake preparedness to in-
clude the specific needs and challenges of groups close to vulnera-
ble individuals. Furthermore, shaping policies that encourage co-
operation and empathy within the community could be a step to-
wards progress in disaster safety. 
 
The research results, presented through ratings on a Likert scale (1 
- unprepared to 5 - fully prepared), reveal significant differences 
between men and women in perception and readiness regarding 
earthquakes. The average readiness rating for households of men 
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is 2.67, indicating a certain level of insecurity or unpreparedness. 
In contrast, women have a higher average rating of 3.03, indicat-
ing a higher level of readiness. This difference in average ratings is 
significant and statistically confirmed. There may be different ap-
proaches to preparedness between genders, which could be di-
rected towards different forms of education and counseling. For 
example, men may value technical aspects of preparedness more, 
while women may emphasize organizational and family safety as-
pects. It is interesting to consider factors that may shape these dif-
ferences, such as educational level, age group, and living environ-
ment. Directing effective education and information programs to 
the specificities of gender groups can contribute to raising the 
overall level of community safety. These research findings can 
serve as a basis for designing comprehensive programs and initia-
tives tailored to different needs and perceptions of different gen-
ders to increase awareness and readiness of society for quick and 
safe response in emergency situations. 
 
On the other hand, no statistically significant association was 
found with the following variables: household preparedness for 
earthquakes (p = 0.55); municipality/city preparedness for earth-
quakes (p = 0.35); perception of house damage (p = 0.62); 
knowledge of geological layers beneath the house (p = 0.88); per-
ception of the construction of reinforced buildings in the local gov-
ernment (p = 0.36); perception of sufficiency of supplies in emer-
gency situations (p = 0.79); knowledge that the majority of affect-
ed and injured people belong to the older population (p = 0.11); 
knowledge of where older adults, persons with disabilities, and in-
fants live in the community (p = 0.53); knowledge of dealing with 
deaf or hard of hearing individuals (p = 0.50); knowledge of assis-
tance required by older adults, disabled individuals, and infants (p 
= 0.81); participation in local government preparedness (p = 
0.45); perception of awareness that an earthquake can occur in the 
local government (p = 0.48); perception that neighbors can save 
themselves independently in the event of an earthquake (p = 
0.65); discussing with people in the municipality/city about natu-
ral disasters (p = 0.64); establishing communication with neigh-
bors (p = 0.45); perception that companies in the municipali-
ty/city can help in emergency situations (p = 0.53); awareness of 
the term "initial fire suppression" (p = 0.24); proximity of houses 
in the neighborhood (p = 0.17) (Table 79). 
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Table 79. T-test of Living with Vulnerable Individuals and Dependent Vari-
ables 

 
Independent Samples Test 

 

Levene's 
Test for 

Equality of 
Variances 

t-test for Equality of Means 

F Sig. t df 
Sig. 
(2-

tailed) 

Mean Dif-
ference 

Std. Error 
Difference 

95% Confi-
dence Inter-

val of the 
Difference 

Lower Upper 

Household prepar-
edness for earth-

quakes 

Assumed 
equal 

variances 
.034 .853 -

2.030 395 .043 -.359 .177 -.707 -.011 

Unequal 
variances   -

2.078 56.635 .042 -.359 .173 -.705 -.013 

Readiness of munic-
ipalities/cities for 

earthquakes 

Assumed 
equal 

variances 
5.835 .016 -.926 393 .355 -.150 .162 -.469 .169 

Unequal 
variances   -1.137 65.048 .260 -.150 .132 -.414 .114 

Perception of house 
damage 

Assumed 
equal 

variances 
.280 .597 .493 393 .622 .086 .174 -.256 .427 

Unequal 
variances   .515 57.401 .609 .086 .167 -.248 .419 

Knowledge of geolog-
ical layers beneath 

the house 

Assumed 
equal 

variances 
.779 .378 .145 394 .885 .030 .208 -.379 .440 

Unequal 
variances   .137 54.214 .892 .030 .220 -.412 .472 

Perception of the 
construction of 

buildings with rein-
forced structures in 

the local self-
government 

Assumed 
equal 

variances 
1.137 .287 -.907 388 .365 -.147 .162 -.465 .171 

Unequal 
variances   -.875 54.962 .386 -.147 .168 -.483 .190 

Perception of the suf-
ficiency of supplies in 
case of emergencies 

Assumed 
equal 

variances 
1.135 .287 -.260 384 .795 -.044 .170 -.379 .290 

Unequal 
variances   -.259 56.203 .796 -.044 .170 -.385 .297 

Awareness that the 
majority of the af-
fected and injured 

individuals belong to 
the older population 

Assumed 
equal 

variances 
1.154 .283 1.582 389 .114 .319 .202 -.077 .716 

Unequal 
variances   1.740 59.661 .087 .319 .184 -.048 .687 

Knowledge of where 
older adults, people 
with disabilities, and 
infants reside in the 

community 

Assumed 
equal 

variances 
.017 .897 .620 389 .535 .130 .210 -.282 .542 

Unequal 
variances   .610 55.542 .544 .130 .213 -.297 .557 

Knowledge of how to Assumed .313 .576 -.669 388 .504 -.129 .194 -.510 .251 
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interact with deaf or 
hard-of-hearing in-

dividuals 

equal 
variances 
Unequal 
variances   -.625 54.073 .535 -.129 .207 -.545 .286 

Awareness of the as-
sistance needed by 

older adults, individ-
uals with disabilities, 

and infants 

Assumed 
equal 

variances 
2.034 .155 -.253 388 .801 -.048 .191 -.424 .328 

Unequal 
variances   -.229 53.292 .820 -.048 .211 -.471 .374 

Participation in local 
government prepara-

tions 

Assumed 
equal 

variances 
.228 .634 -.755 388 .451 -.143 .189 -.515 .229 

Unequal 
variances   -.717 54.543 .476 -.143 .199 -.542 .256 

Perception of aware-
ness that an earth-
quake can occur in 

the local government 

Assumed 
equal 

variances 
.901 .343 -.701 390 .484 -.138 .196 -.524 .249 

Unequal 
variances   -.654 53.984 .516 -.138 .210 -.560 .284 

Perception that 
neighbors can inde-

pendently save 
themselves in the 
event of an earth-

quake 

Assumed 
equal 

variances 
.010 .920 -.442 388 .659 -.073 .166 -.400 .253 

Unequal 
variances   -.450 56.715 .655 -.073 .163 -.400 .254 

Talking to people in 
the municipality/city 
about natural disas-

ters 

Assumed 
equal 

variances 
.024 .878 -.464 390 .643 -.085 .184 -.447 .276 

Unequal 
variances   -.445 54.759 .658 -.085 .192 -.470 .299 

Establishing com-
munication with 
your neighbors 

Assumed 
equal 

variances 
2.242 .135 -.752 386 .452 -.147 .195 -.530 .237 

Unequal 
variances   -.805 56.924 .424 -.147 .182 -.512 .218 

Perception of the as-
sistance provided by 
municipal/city busi-

nesses in case of 
emergencies 

Assumed 
equal 

variances 
1.957 .163 -.597 388 .551 -.103 .173 -.444 .237 

Unequal 
variances   -.543 53.344 .590 -.103 .191 -.486 .279 

Knowledge of the lo-
cations of fire extin-

guishers and hy-
drants in the neigh-

borhood 

Assumed 
equal 

variances 
4.051 .045 -

2.443 390 .015 -.528 .216 -.953 -.103 

Unequal 
variances   -

2.627 58.672 .011 -.528 .201 -.930 -.126 

Информисаност о 
изразу „Почетно 
гашење пожара“ 

Assumed 
equal 

variances 
.611 .435 -1.176 390 .240 -.253 .215 -.677 .170 

Unequal 
variances   -1.192 56.478 .238 -.253 .212 -.679 .172 

The proximity of 
houses in the neigh-

borhood 

Assumed 
equal 

variances 
1.808 .180 -

1.375 389 .170 -.295 .215 -.718 .127 

Unequal 
variances   -

1.268 53.691 .210 -.295 .233 -.762 .172 
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Group statistics 

 Vulnerability N Mean Std. Devi-
ation 

Std. Er-
ror 

Mean 
Household preparedness for earth-

quakes 
1 45 2.67 1.087 .162 
2 352 3.03 1.121 .060 

Readiness of municipalities/cities for 
earthquakes 

1 45 2.36 .802 .120 
2 350 2.51 1.048 .056 

Perception of house damage 1 45 3.00 1.044 .156 
2 350 2.91 1.104 .059 

Knowledge of geological layers beneath 
the house 

1 45 2.38 1.403 .209 
2 351 2.35 1.304 .070 

Perception of the construction of build-
ings with reinforced structures in the lo-

cal self-government 

1 45 2.84 1.065 .159 

2 345 2.99 1.016 .055 

Perception of the sufficiency of supplies 
in case of emergencies 

1 45 2.27 1.074 .160 
2 341 2.31 1.072 .058 

Awareness that the majority of the af-
fected and injured individuals belong to 

the older population 

1 45 3.53 1.140 .170 

2 346 3.21 1.290 .069 

Knowledge of where older adults, people 
with disabilities, and infants reside in 

the community 

1 45 3.00 1.348 .201 

2 346 2.87 1.320 .071 

Knowledge of how to interact with deaf 
or hard of hearing individuals 

1 45 2.38 1.319 .197 
2 345 2.51 1.208 .065 

Awareness of the assistance needed by 
older adults, individuals with disabili-

ties, and infants 

1 45 2.84 1.348 .201 

2 345 2.89 1.187 .064 

Participation in local government prepa-
rations 

1 45 1.82 1.267 .189 
2 345 1.97 1.186 .064 

Perception of awareness that an earth-
quake can occur in the local government 

1 45 2.44 1.341 .200 
2 347 2.58 1.226 .066 

Perception that neighbors can inde-
pendently rescue themselves in the event 

of an earthquake 

1 45 2.89 1.027 .153 

2 345 2.96 1.052 .057 

Talking to people in the municipali-
ty/city about natural disasters 

1 45 2.20 1.217 .181 
2 347 2.29 1.154 .062 

Establishing communication with your 
neighbors 

1 44 3.18 1.126 .170 
2 344 3.33 1.229 .066 

Perception of the assistance provided by 
municipal/city businesses in case of 

emergencies 

1 45 2.71 1.218 .182 

2 345 2.81 1.076 .058 

Knowledge of the locations of fire extin-
guishers and hydrants in the neighbor-

hood 

1 45 1.87 1.254 .187 

2 347 2.39 1.378 .074 

Awareness of the term "Initial Fire Sup-
pression" 

1 45 2.07 1.338 .199 
2 347 2.32 1.362 .073 

The proximity of houses in the neigh-
borhood 

1 45 2.80 1.486 .222 
2 346 3.10 1.338 .072 

 
 



  165 
 

7.2.7. Inferential Statistical Analysis Based on Participants' Owner-
ship of Residential Property 
 
In further research, the impact of property ownership on dependent 
continuous variables was examined through one-way analysis of vari-
ance (ANOVA). Participants were classified into three groups (per-
sonal ownership, family member ownership, rented). Using the ho-
mogeneity of variance test, the equality of variances in the results for 
each of the three groups was tested. Based on the Levene's test results, 
the assumption of variance homogeneity was examined. For variables 
where the assumption was violated, the "Robust Tests of Equality of 
Means" table was presented along with the results of two tests, 
Welsh's and Brown-Forsythe's, which are robust to violations of the 
assumption of variance equality. In the study, the results of the 
Welsh's test were used. 
 
According to the results, there is a statistically significant difference 
between the mean values of the mentioned groups for the following 
dependent continuous variables: household readiness for earthquakes 
(F = 3.03, p = 0.04); perception of house damage (F = 3.27, p = 
0.039); communication with neighbors (F = 3.96, p = 0.020); 
knowledge of the location of fire extinguishers and hydrants in the 
neighborhood (F = 4.39, p = 0.01). 
 
Subsequent comparisons using Tukey's Honestly Significant Differ-
ence (HSD) test indicate that the observed mean value of household 
readiness for earthquakes significantly (p < 0.05) differs between citi-
zens who own their properties (M = 3.17, SD = 1.04) and those who 
rent properties (M = 2.74, SD = 1.34). Citizens who own their proper-
ties to a greater extent assess household readiness for earthquakes. 
Furthermore, it was found that citizens who rent properties (M = 
3.26, SD = 1.21) express a higher degree of concern about house dam-
age due to earthquakes compared to citizens who own their properties 
(M = 2.78, SD = 1.06). When it comes to communicating with neigh-
bors, citizens who own their properties (M = 3.43, SD = 1.18) com-
pared to citizens who rent their properties (M = 2.84, SD = 1.25). Re-
garding knowledge of the location of fire extinguishers and hydrants 
in the neighborhood, citizens who own their properties (M = 2.63, SD 
= 1.48) compared to citizens who rent their properties (M = 2.19, SD = 
1.30) have a greater knowledge of these locations. Citizens who own 
their properties express a higher level of readiness compared to those 
who rent properties. This highlights the importance of ownership and 
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the responsibilities that come with it, which can have significant im-
plications for the development of earthquake preparedness awareness 
programs. Additionally, it is interesting to note that citizens who rent 
properties, compared to those who own their properties, express more 
concern about potential house damage due to earthquakes. This may 
be a result of different levels of control and involvement in property 
maintenance, which also affects their perceptions and behaviors. 
Communication with neighbors and knowledge of the location of fire 
extinguishers and hydrants are also domains where a significant dif-
ference was observed between these two groups. Citizens with their 
own properties expressed a higher level of communication and 
knowledge of these locations. These results provide deep insights into 
the behavior and perception of citizens regarding earthquake prepar-
edness, providing data that can be useful for designing effective edu-
cational and awareness campaigns, especially for citizens who rent 
their properties. 
 
On the other hand, there was no statistically significant difference be-
tween the mean values of the mentioned groups for the following de-
pendent variables: municipality/city readiness for earthquakes (F = 
1.38, p = 0.25); knowledge of geological layers beneath the house (F = 
2.64, p = 0.72); perception of buildings being reinforced concrete 
structures in the local government (F = 1.69, p = 0.18); perception of 
sufficiency of supplies in case of emergencies (F = 2.54, p = 0.52); 
knowledge that the majority of victims and injured belong to the older 
population (F = 2.36, p = 0.096); knowledge of where older people, 
persons with disabilities, and infants live in the community (F = 1.64, 
p = 0.19); knowledge of how to interact with deaf or hard-of-hearing 
individuals (F = 1.25, p = 0.28); knowledge of the assistance required 
by older people, individuals with disabilities, and infants (F = 0.37, p 
= 0.69); willingness to participate in local government preparations 
(F = 0.14, p = 0.86); perception of awareness that earthquakes can oc-
cur in the local government (F = 0.70, p = 0.49); Perception that 
neighbors can independently rescue themselves in the event of an 
earthquake (F = 0.56, p = 0.59); discussion with people in the munic-
ipality/city about natural disasters (F = 0.34, p = 0.72); perception 
that companies from the municipality/city can be of assistance in 
emergencies (F = 0.28, p = 0.75); knowledge of the location of fire ex-
tinguishers and hydrants in the neighborhood (F = 2.51, p = 0.82); 
proximity of houses in the neighborhood (F = 0.79, p = 0.45) (Table 
80). 
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Table 80. One-way analysis of variance of property ownership and de-
pendent variables. 

 
ANOVA 

 Sum of 
Squares df Mean 

Square F Sig. 

Household preparedness for earthquakes 

Between 
group 7.550 2 3.775 3.033 .049 

Within 
group 490.360 394 1.245   

Between 
group 497.909 396    

Readiness of municipalities/cities for earthquakes 

Within 
group 2.893 2 1.447 1.384 .252 

Between 
group 409.806 392 1.045   

Within 
group 412.699 394    

Perception of house damage 

Between 
group 7.774 2 3.887 3.270 .039 

Within 
group 465.947 392 1.189   

Between 
group 473.722 394    

Knowledge of geological layers beneath the house 

Within 
group 9.072 2 4.536 2.648 .072 

Between 
group 673.138 393 1.713   

Within 
group 682.210 395    

Perception of the construction of buildings with 
reinforced structures in the local self-government 

Between 
group 3.523 2 1.762 1.695 .185 

Within 
group 402.220 387 1.039   

Between 
group 405.744 389    

Perception of the sufficiency of supplies in case of 
emergencies 

Within 
group 8.020 2 4.010 2.540 .052 

Between 
group 433.907 383 1.133   

Within 
group 441.927 385    

Awareness that the majority of the affected and 
injured individuals belong to the older population 

Between 
group 7.641 2 3.820 2.361 .096 

Within 
group 627.796 388 1.618   

Between 
group 635.437 390    

Knowledge of where older adults, people with 
disabilities, and infants reside in the community. 

Within 
group 5.737 2 2.868 1.646 .194 

Between 
group 676.084 388 1.742   

Within 
group 681.821 390    

Knowledge of how to interact with deaf or hard of Between 3.729 2 1.865 1.253 .287 
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hearing individuals group 
Within 
group 575.748 387 1.488   

Between 
group 579.477 389    

Awareness of the assistance needed by older 
adults, individuals with disabilities, and infants 

Within 
group 1.080 2 .540 .370 .691 

Between 
group 563.956 387 1.457   

Within 
group 565.036 389    

Desire to participate in local government prepar-
edness 

Between 
group .408 2 .204 .142 .867 

Within 
group 554.566 387 1.433   

Between 
group 554.974 389    

Perception of awareness that an earthquake can 
occur in the local government 

Within 
group 2.173 2 1.086 .707 .494 

Between 
group 598.103 389 1.538   

Within 
group 600.276 391    

Perception that neighbors can independently res-
cue themselves in the event of an earthquake 

Between 
group 1.252 2 .626 .569 .567 

Within 
group 425.917 387 1.101   

Between 
group 427.169 389    

Talking to people in the municipality/city about 
natural disasters 

Within 
group .941 2 .471 .349 .706 

Between 
group 525.304 389 1.350   

Within 
group 526.245 391    

Establishing communication with your neighbors 

Between 
group 11.561 2 5.781 3.962 .020 

Within 
group 561.704 385 1.459   

Between 
group 573.265 387    

Perception of the assistance provided by munici-
pal/city businesses in case of emergencies 

Within 
group .676 2 .338 .283 .754 

Between 
group 463.121 387 1.197   

Within 
group 463.797 389    

Knowledge of the locations of fire extinguishers 
and hydrants in the neighborhood 

Between 
group 16.275 2 8.138 4.391 .013 

Within 
group 720.947 389 1.853   

Between 
group 737.222 391    

Awareness of the term “Initial Fire Suppression”? 
Within 
group 9.223 2 4.612 2.514 .082 

Between 713.624 389 1.835   
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group 
Within 
group 722.847 391    

The proximity of houses in the neighborhood 

Between 
group 2.928 2 1.464 .794 .453 

Within 
group 715.599 388 1.844   

Total 718.527 390    
 
 

Descriptives 

 N Mean Std. De-
viation 

Std. 
Error 

95% Confi-
dence Interval 

for Mean Minimum Maximum 
Lower 
Bound 

Upper 
Bound 

Household preparedness for 
earthquakes 

1 123 3.17 1.046 .094 2.98 3.36 1 5 
2 227 2.93 1.101 .073 2.79 3.08 1 5 
3 47 2.74 1.343 .196 2.35 3.14 1 5 

Total 397 2.98 1.121 .056 2.87 3.10 1 5 

Readiness of municipali-
ties/cities for earthquakes 

1 122 2.36 1.021 .092 2.18 2.54 1 5 
2 226 2.54 1.002 .067 2.41 2.68 1 5 
3 47 2.55 1.119 .163 2.22 2.88 1 5 

Total 395 2.49 1.023 .051 2.39 2.59 1 5 

Perception of house damage 

1 123 2.78 1.068 .096 2.59 2.97 1 5 
2 226 2.93 1.075 .072 2.79 3.07 1 5 
3 46 3.26 1.219 .180 2.90 3.62 1 5 

Total 395 2.92 1.097 .055 2.82 3.03 1 5 

Knowledge of geological 
layers beneath the house 

1 123 2.42 1.379 .124 2.18 2.67 1 5 
2 227 2.40 1.270 .084 2.23 2.56 1 5 
3 46 1.93 1.306 .193 1.55 2.32 1 5 

Total 396 2.35 1.314 .066 2.22 2.48 1 5 
Perception of the construc-
tion of buildings with rein-

forced structures in the local 
self-government 

1 122 3.11 1.038 .094 2.93 3.30 1 5 
2 224 2.91 .996 .067 2.78 3.04 1 5 
3 44 2.93 1.087 .164 2.60 3.26 1 5 

Total 390 2.97 1.021 .052 2.87 3.08 1 5 

Perception of the sufficiency 
of supplies in case of emer-

gencies 

1 120 2.15 1.066 .097 1.96 2.34 1 5 
2 221 2.43 1.066 .072 2.29 2.57 1 5 
3 45 2.11 1.049 .156 1.80 2.43 1 4 

Total 386 2.31 1.071 .055 2.20 2.41 1 5 
Awareness that the majority 
of the affected and injured 
individuals belong to the 

older population 

1 123 3.33 1.252 .113 3.11 3.56 1 5 
2 224 3.28 1.276 .085 3.11 3.45 1 5 
3 44 2.86 1.305 .197 2.47 3.26 1 5 

Total 391 3.25 1.276 .065 3.12 3.38 1 5 
Awareness of where older 

adults, people with disabili-
ties, and infants live within 

the community 

1 123 2.86 1.351 .122 2.62 3.10 1 5 
2 224 2.96 1.296 .087 2.79 3.13 1 5 
3 44 2.57 1.354 .204 2.16 2.98 1 5 

Total 391 2.88 1.322 .067 2.75 3.02 1 5 

Knowledge of how to inter-
act with deaf or hard of 

hearing individuals 

1 122 2.37 1.254 .114 2.14 2.59 1 5 
2 224 2.58 1.214 .081 2.42 2.74 1 5 
3 44 2.41 1.148 .173 2.06 2.76 1 5 

Total 390 2.49 1.221 .062 2.37 2.61 1 5 
Awareness of the assistance 
needed by older adults, in-
dividuals with disabilities, 

1 123 2.93 1.249 .113 2.70 3.15 1 5 
2 224 2.89 1.186 .079 2.74 3.05 1 5 
3 43 2.74 1.197 .183 2.38 3.11 1 5 
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and infants Total 390 2.89 1.205 .061 2.77 3.01 1 5 

Desire to participate in local 
government preparedness 

1 123 1.98 1.309 .118 1.74 2.21 1 5 
2 223 1.95 1.136 .076 1.80 2.10 1 5 
3 44 1.86 1.173 .177 1.51 2.22 1 5 

Total 390 1.95 1.194 .060 1.83 2.07 1 5 

Perception of awareness 
that an earthquake can oc-
cur in the local government 

1 123 2.65 1.293 .117 2.42 2.88 1 5 
2 225 2.50 1.214 .081 2.34 2.66 1 5 
3 44 2.66 1.219 .184 2.29 3.03 1 5 

Total 392 2.57 1.239 .063 2.44 2.69 1 5 
Perception that neighbors 
can independently rescue 
themselves in the event of 

an earthquake 

1 123 2.97 1.078 .097 2.77 3.16 1 5 
2 223 2.98 1.059 .071 2.84 3.12 1 5 
3 44 2.80 .904 .136 2.52 3.07 1 4 

Total 390 2.95 1.048 .053 2.85 3.06 1 5 

Talking to people in the 
municipality/city about 

natural disasters 

1 123 2.24 1.222 .110 2.02 2.45 1 5 
2 225 2.32 1.115 .074 2.17 2.46 1 5 
3 44 2.18 1.225 .185 1.81 2.55 1 5 

Total 392 2.28 1.160 .059 2.16 2.39 1 5 

Establishing communica-
tion with your neighbors 

1 122 3.43 1.185 .107 3.21 3.64 1 5 
2 222 3.34 1.211 .081 3.18 3.50 1 5 
3 44 2.84 1.256 .189 2.46 3.22 1 5 

Total 388 3.31 1.217 .062 3.19 3.43 1 5 
Perception of the assistance 
provided by municipal/city 
businesses in case of emer-

gencies 

1 123 2.85 1.064 .096 2.66 3.04 1 5 
2 223 2.77 1.094 .073 2.62 2.91 1 5 
3 44 2.86 1.173 .177 2.51 3.22 1 5 

Total 390 2.80 1.092 .055 2.69 2.91 1 5 

Knowledge of the locations 
of fire extinguishers and hy-
drants in the neighborhood 

1 123 2.63 1.489 .134 2.37 2.90 1 5 
2 225 2.19 1.303 .087 2.02 2.36 1 5 
3 44 2.25 1.278 .193 1.86 2.64 1 5 

Total 392 2.33 1.373 .069 2.20 2.47 1 5 

Awareness of the term “Ini-
tial Fire Suppression”? 

1 123 2.45 1.415 .128 2.19 2.70 1 5 
2 225 2.16 1.310 .087 1.99 2.33 1 5 
3 44 2.52 1.406 .212 2.10 2.95 1 5 

Total 392 2.29 1.360 .069 2.16 2.43 1 5 

The proximity of houses in 
the neighborhood 

1 123 3.07 1.359 .123 2.82 3.31 1 5 
2 224 3.01 1.351 .090 2.84 3.19 1 5 
3 44 3.30 1.391 .210 2.87 3.72 1 5 

Total 391 3.06 1.357 .069 2.93 3.20 1 5 
 
 

Test of Homogeneity of Variances 

 Levene 
Statistic df1 df2 Sig. 

Household preparedness for earthquakes 

Based on the mean value 2.788 2 394 .063 
Based on the median 

value 2.518 2 394 .082 

Based on the median 
value with the attached 

degrees of freedom 
2.518 2 388.608 .082 

Based on the mean value 
with attached values 2.814 2 394 .061 

Readiness of municipalities/cities for 
earthquakes 

Based on the mean value .561 2 392 .571 
Based on the median 

value .084 2 392 .919 

Based on the median 
value with the attached .084 2 387.508 .919 
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degrees of freedom 
Based on the mean value 

with attached values .657 2 392 .519 

Perception of house damage 

Based on the mean value 1.386 2 392 .251 
Based on the median 

value .815 2 392 .443 

Based on the median 
value with the attached 

degrees of freedom 
.815 2 389.311 .443 

Based on the mean value 
with attached values 1.471 2 392 .231 

Knowledge of geological layers beneath the 
house 

Based on the mean value 1.182 2 393 .308 
Based on the median 

value .980 2 393 .376 

Based on the median 
value with the attached 

degrees of freedom 
.980 2 345.034 .376 

Based on the mean value 
with attached values 1.172 2 393 .311 

Perception of the construction of buildings 
with reinforced structures in the local self-

government 

Based on the mean value .798 2 387 .451 
Based on the median 

value .776 2 387 .461 

Based on the median 
value with the attached 

degrees of freedom 
.776 2 386.847 .461 

Based on the mean value 
with attached values .800 2 387 .450 

Perception of the sufficiency of supplies in 
case of emergencies 

Based on the mean value .141 2 383 .868 
Based on the median 

value .190 2 383 .827 

Based on the median 
value with the attached 

degrees of freedom 
.190 2 376.561 .827 

Based on the mean value 
with attached values .307 2 383 .736 

Awareness that the majority of the affected 
and injured individuals belong to the older 

population 

Based on the mean value .045 2 388 .956 
Based on the median 

value .074 2 388 .929 

Based on the median 
value with the attached 

degrees of freedom 
.074 2 364.506 .929 

Based on the mean value 
with attached values .052 2 388 .949 

Knowledge of where older adults, people 
with disabilities, and infants reside in the 

community 

Based on the mean value .953 2 388 .386 
Based on the median 

value .577 2 388 .562 

Based on the median 
value with the attached 

degrees of freedom 
.577 2 386.823 .562 

Based on the mean value 
with attached values .999 2 388 .369 

Knowledge of how to interact with deaf or 
hard of hearing individuals 

Based on the mean value .696 2 387 .499 
Based on the median 

value .879 2 387 .416 

Based on the median 
value with the attached .879 2 385.650 .416 
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degrees of freedom 
Based on the mean value 

with attached values .701 2 387 .497 

Awareness of the assistance needed by older 
adults, individuals with disabilities, and in-

fants 

Based on the mean value .247 2 387 .781 
Based on the median 

value .292 2 387 .747 

Based on the median 
value with the attached 

degrees of freedom 
.292 2 384.920 .747 

Based on the mean value 
with attached values .241 2 387 .786 

Desire to participate in local government 
preparedness 

Based on the mean value 1.972 2 387 .141 
Based on the median 

value .142 2 387 .867 

Based on the median 
value with the attached 

degrees of freedom 
.142 2 380.212 .867 

Based on the mean value 
with attached values 1.590 2 387 .205 

Perception of awareness that an earthquake 
can occur in the local government 

Based on the mean value .467 2 389 .628 
Based on the median 

value .288 2 389 .750 

Based on the median 
value with the attached 

degrees of freedom 
.288 2 380.371 .750 

Based on the mean value 
with attached values .454 2 389 .635 

Perception that neighbors can independent-
ly rescue themselves in the event of an 

earthquake 

Based on the mean value .242 2 387 .785 
Based on the median 

value .599 2 387 .550 

Based on the median 
value with the attached 

degrees of freedom 
.599 2 385.177 .550 

Based on the mean value 
with attached values .306 2 387 .737 

Talking to people in the municipality/city 
about natural disasters 

Based on the mean value .496 2 389 .609 
Based on the median 

value .069 2 389 .933 

Based on the median 
value with the attached 

degrees of freedom 
.069 2 379.752 .933 

Based on the mean value 
with attached values .258 2 389 .773 

Establishing communication with your 
neighbors 

Based on the mean value .062 2 385 .940 
Based on the median 

value .001 2 385 .999 

Based on the median 
value with the attached 

degrees of freedom 
.001 2 384.978 .999 

Based on the mean value 
with attached values .078 2 385 .925 

Perception of the assistance provided by 
municipal/city businesses in case of emer-

gencies 

Based on the mean value .312 2 387 .733 
Based on the median 

value .328 2 387 .721 

Based on the median 
value with the attached .328 2 386.269 .721 
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degrees of freedom 
Based on the mean value 

with attached values .307 2 387 .736 

Knowledge of the locations of fire extin-
guishers and hydrants in the neighborhood 

Based on the mean value 4.509 2 389 .012 
Based on the median 

value 3.874 2 389 .022 

Based on the median 
value with the attached 

degrees of freedom 
3.874 2 377.388 .022 

Based on the mean value 
with attached values 5.035 2 389 .007 

Awareness of the term “Initial Fire Sup-
pression”? 

Based on the mean value 2.244 2 389 .107 
Based on the median 

value 2.004 2 389 .136 

Based on the median 
value with the attached 

degrees of freedom 
2.004 2 383.021 .136 

Based on the mean value 
with attached values 2.796 2 389 .062 

The proximity of houses in the neighbor-
hood 

Based on the mean value .439 2 388 .645 
Based on the median 

value .185 2 388 .831 

Based on the median 
value with the attached 

degrees of freedom 
.185 2 387.136 .831 

Based on the mean value 
with attached values .478 2 388 .620 

 
 

Robust Tests of Equality of Means 
 Statistica df1 df2 Sig. 

Household preparedness for earth-
quakes 

Brown-
Forsythe 2.637 2 134.886 .075 

Readiness of municipalities/cities for 
earthquakesе 

Brown-
Forsythe 1.284 2 160.835 .280 

Perception of house damage Brown-
Forsythe 2.999 2 151.205 .053 

Knowledge of geological layers beneath 
the house 

Brown-
Forsythe 2.586 2 184.306 .078 

Perception of the construction of build-
ings with reinforced structures in the 

local self-government 

Brown-
Forsythe 1.594 2 158.261 .206 

Perception of the sufficiency of supplies 
in case of emergencies 

Brown-
Forsythe 3.577 2 181.280 .030 

Awareness that the majority of the af-
fected and injured individuals belong to 

the older population 

Brown-
Forsythe 2.329 2 166.408 .101 

Knowledge of where older adults, peo-
ple with disabilities, and infants reside 

in the community. 

Brown-
Forsythe 1.596 2 168.606 .206 

Knowledge of how to interact with deaf Brown- 1.296 2 191.709 .276 
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or hard of hearing individuals Forsythe 

Awareness of the assistance needed by 
older adults, individuals with disabili-

ties, and infants 

Brown-
Forsythe .367 2 174.211 .693 

Desire to participate in local govern-
ment preparedness 

Brown-
Forsythe .139 2 183.426 .871 

Perception of awareness that an earth-
quake can occur in the local govern-

ment 

Brown-
Forsythe .702 2 180.633 .497 

Perception that neighbors can inde-
pendently rescue themselves in the 

event of an earthquake 

Brown-
Forsythe .626 2 216.903 .536 

Talking to people in the municipali-
ty/city about natural disasters 

Brown-
Forsythe .326 2 162.937 .722 

Establishing communication with your 
neighbors 

Brown-
Forsythe 3.868 2 162.471 .023 

Perception of the assistance provided 
by municipal/city businesses in case of 

emergencies 

Brown-
Forsythe .270 2 154.330 .764 

Knowledge of the locations of fire ex-
tinguishers and hydrants in the neigh-

borhood 

Brown-
Forsythe 4.405 2 194.405 .013 

Awareness of the term “Initial Fire 
Suppression”? 

Brown-
Forsythe 2.389 2 166.553 .095 

The proximity of houses in the neigh-
borhood 

Brown-
Forsythe .778 2 167.768 .461 

a. Asymptotically F distributed. 
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8. DISCUSSION 
 
The research results indicate a high perception of safety and resilience 
among the majority of respondents regarding the non-material conse-
quences of earthquakes. With as many as 93.3% of respondents claim-
ing they have not experienced negative consequences, we can con-
clude that most of these residents are in a secure environment. This 
could be the result of good infrastructure, an effective warning sys-
tem, or simply better luck with previous earthquakes. On the other 
hand, 5.5% of respondents report experiencing non-material conse-
quences of earthquakes. This opens up space for exploring the causes 
and types of consequences they have experienced. It is possible that 
there are social or economic factors enabling such experiences, as well 
as the potential for improving warning systems and preparedness. 
While we have positive research results, practices in other countries 
tell us that resilience is a process that must be constantly monitored 
and enhanced.  
 
The most recent example is the earthquake in Turkey, where all the 
flaws and weaknesses of a modern society regarding earthquake resil-
ience were exposed. Thus, Betül Ergün Konukcu (2023) explains how 
Istanbul can strengthen its resilience to earthquakes: Istanbul must 
build urban resilience taking into account its capacity, capability, de-
mands, fragility, and limited resources against potential earthquakes 
for sustainable city resilience. During the process of building urban 
resilience, it is important to develop the city's own resilience strategy 
(Konukcu, 2023). This resilience strategy must be framed in accord-
ance with humanitarian values and natural life, shaped based on pri-
oritizing disaster risk reduction studies in investment programs and 
implementation projects, focused on raising the quality of urban life 
within safe, livable, environmentally sensitive, fair, inclusive visions 
and policies, and ultimately aimed at supporting economic growth, 
social progress, environmental protection, resource management, and 
reserve capacity for sustainable resilience (Konukcu, 2023). 
 
The research results clearly indicate a significant divergence in re-
spondents' responses regarding the material consequences of earth-
quakes. A vast majority, precisely 94.0% of respondents, claim they 
have not suffered material losses due to earthquakes. These data sug-
gest that most citizens have not experienced significant material con-
sequences during these natural disasters. On the other hand, a smaller 
number of respondents (4.8%) report material consequences of 
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earthquakes. This minority necessitates further examination of the 
nature and extent of material consequences. Possible factors include 
infrastructure weaknesses or insufficient preparedness measures. The 
research results reveal significant nuances in respondents' attitudes 
regarding the preparedness of their households for potential earth-
quake consequences. With 36.3% of respondents expressing that their 
household is neither fully prepared nor unprepared, questions arise 
about the comprehensiveness and risk perception among respond-
ents. Furthermore, 23.5% of respondents believe their household is 
partially unprepared, while 19.0% believe it is partially prepared. This 
diversity in attitudes indicates the need for tailored education and 
support strategies to reduce ambivalence and encourage more effec-
tive earthquake preparedness. Additionally, 9.5% of respondents state 
that their household is absolutely unprepared, while 11.0% claim it is 
absolutely prepared. These extreme attitudes suggest the existence of 
a subgroup of citizens requiring special attention and support in 
strengthening their capacity to cope with potential earthquake risks. 
Yibin Ao and colleagues (2022) in a study on earthquakes in Wen-
chuan, Ya'an, and earthquakes in Yibin point out that the level of edu-
cation of citizens in earthquake-affected areas has a significant posi-
tive impact on people's behavior in earthquake preparedness. People 
not born in rural areas are more likely to take preparedness measures 
for earthquakes. Additionally, men, young people, and married indi-
viduals are more likely to take earthquake preparedness measures in 
their daily lives (Ao et al., 2022). 
 
The diversity of attitudes among respondents about the preparedness 
of their municipalities/cities to respond to earthquakes provides valu-
able insight into the complexity of public perception of this serious 
challenge. Research results on the assessment of preparedness reveal 
that the majority of respondents (33.3%) believe their municipali-
ty/city is somewhat unprepared to deal with potential earthquakes. 
This indicates existing concerns and the need to enhance emergency 
preparedness capacities. 
 
On the contrary, a significant number of respondents (32.8%) hold an 
ambivalent attitude, not considering their municipality/city as either 
prepared or unprepared. This ambivalence may result from a lack of 
information or awareness about specific preparedness measures, 
highlighting the need for citizen education and awareness. Further-
more, an alarming 17.8% of respondents state that their municipali-
ty/city is absolutely unprepared to respond to earthquakes. This sud-
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den shift in attitude indicates serious deficiencies in emergency man-
agement capacities, requiring urgent recognition and corrective 
measures at the local level. There is also a smaller but significant por-
tion of respondents (11.8%) who believe their municipality/city is 
somewhat prepared, while 3.3% agree that the municipality/city is ab-
solutely prepared to respond to earthquakes. These positive attitudes 
may indicate good practices in planning and preparation in specific 
locations but also point to the need for sharing these experiences with 
other communities. Overall, we can say that there is a lack of trust 
among citizens in the readiness of the local community to respond to 
earthquakes. A similar conclusion is drawn from research conducted 
in China, where the results show that residents have less trust in the 
government and community, and the more help they can receive from 
outside while preparing measures, the more inclined they are to take 
disaster preparedness measures (Ao et al., 2022). 
 
Regarding potential house/building damage during earthquakes, the 
results further reveal a wide range of attitudes among respondents. 
The largest number of respondents (35.3%) express uncertainty about 
potential damage, indicating insufficient information or awareness of 
potential risks. Around 26.8% of respondents believe minor damage 
could occur, while 9.0% take a more optimistic stance, claiming that 
their apartment/house would not suffer any damage in the event of an 
earthquake. On the other hand, 18.3% of respondents express some 
doubt about potential damage, while 9.5% believe serious damage to 
their house/building could occur. The large number of respondents 
who are uncertain about potential damage points to the need for 
strengthening education and raising awareness about specific earth-
quake risks. The diversity of attitudes about expected damage indi-
cates the need for revision and optimization of safety protocols. 
Providing clear guidelines to citizens on how to prepare and respond 
during and after earthquakes can significantly reduce uncertainty. Re-
spondents expressing doubts or expecting serious damage highlight 
the need for building resilient communities. This includes infrastruc-
ture improvements, as well as implementing measures that help pre-
serve the safety of homes during potential earthquakes. In their re-
search on the resilience of traditional wooden houses in Pokuplje, 
Croatia, which have resisted time and disasters for almost 400 years, 
Buršić and Zlatović (2023) found that these houses have greater 
earthquake resistance, despite being built at a time when knowledge 
of seismic risks was very low or nonexistent, compared to modern, 
improperly constructed structures, bridges, roads, and some em-
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bankments in the vicinity of Petrinja. Old wooden houses, on the oth-
er hand, only had minor cracks in the plaster as a result of earth-
quakes. The seismic resistance of traditional wooden buildings is the 
result of high-quality oak wood and proper structural design with car-
pentry joints that allow for micro-movements (Buršić & Zlatović, 
2023). This tells us that the construction method and adherence to 
measures in line with natural conditions are of utmost importance. 
 
Furthermore, the results of this study reveal concerns regarding the 
level of awareness among respondents about the geological layers be-
neath their homes. The majority of respondents, specifically 35.5%, 
admit a complete lack of information about these layers. This high-
lights their complete isolation from basic aspects of the area they live 
in. An additional 22.0% of respondents are only slightly familiar with 
the geological layers, indicating a tendency towards misinformation 
and a lack of educational resources in this context. A similar status is 
held by 22.5% of respondents with a moderate level of knowledge, and 
this balance suggests uneven access to educational resources on the 
geological characteristics of their environment. Of interest are the 
9.3% of respondents who claim to possess solid knowledge about the 
geological layers. Additionally, 9.8% emphasize that their knowledge 
is exceptional—meaning they have a total understanding of the geo-
logical aspects of their environment. While these respondents repre-
sent a minority, their understanding may result from personal inter-
est, professional engagement, or additional educational efforts. Such 
knowledge can serve as an example of successful initiatives in raising 
awareness and educating citizens about their environment. However, 
compared to the region, significant differences are not noticeable. In a 
study conducted in Serbia, the largest Percentages of respondents 
(54.9%) stated that they are not familiar with the geology beneath 
their homes (Cvetković et al., 2019). However, this is not a consola-
tion; on the contrary, it should be an alarm for us and our neighbors 
regarding the awareness and knowledge of citizens on this matter. 
 
The results of this study emphasize the importance of assessing the 
resilience of houses in the event of earthquakes but also reveal a sig-
nificant lack of activity in this area. The majority of respondents 
(90.8%) admit they have not checked the resistance of their homes, 
suggesting a general lack of awareness of the importance of this step. 
This lack of activity can have serious and far-reaching consequences, 
especially in the context of emergencies caused by earthquakes in 
Montenegro. Earthquakes can cause various levels of damage to hous-
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es, and checking resilience can be crucial in avoiding potential dan-
gers and minimizing damages. The lack of activity may indicate gen-
eral insecurity and complacency, which is a problem requiring prag-
matic solutions. On the other hand, it is encouraging that 9.3% of re-
spondents express interest in checking the resilience of their homes. 
This is a positive sign indicating the existence of a group of citizens 
aware of the need for preventive measures in emergency situations. 
Highlighting this data can serve as inspiration and an example for 
other residents to start attending safety improvement workshops. 
 
Moreover, the research results provide valuable insights into the 
choice of materials when building houses, as well as the applied safety 
measures in residential buildings, especially in the context of poten-
tial earthquakes. Almost three-quarters of respondents used rein-
forced concrete for building their homes, which is a significant finding 
considering the advantages of this material in providing stability and 
resistance to natural disasters. On the other hand, one-fifth of re-
spondents did not choose reinforced concrete for building their homes 
or are dealing with older structures built at a time when this type of 
material and construction method was not applied. This data indi-
cates the need for a detailed analysis of the reasons for such material 
choices, as well as considering potential challenges related to building 
standards. Regarding safety measures, the majority of respondents 
did not anchor their furniture to the wall. This discovery indicates the 
need for additional education on the importance of properly securing 
furniture to reduce the risk of injuries during tremors. When it comes 
to the perception of the presence of buildings constructed from rein-
forced concrete in the local self-government, the results indicate di-
verse attitudes among respondents. There are variations in assess-
ments of the number of such buildings, reflecting different approach-
es to urban planning and construction in different parts of the com-
munity. 
 
Discussing the importance of material choice during construction is 
redundant; the major problem lies in the disregard for safety 
measures during construction. This is evident from the fact that dur-
ing the earthquake in Nepal in 2015, over 9,000 schools were affected 
by the earthquake (Paudyal & Bhandary, 2024). The distribution of 
damage in the 14 most affected administrative districts shows that 
construction practices were an important factor in increasing the level 
of damage. The use of inappropriate construction materials, lack of 
supervision over construction, and disregard for existing construction 



  180 
 

regulations during design and construction likely contributed to seri-
ous damage to the majority of school buildings. Survey data on dam-
age shows that about 30% of classrooms collapsed, about 13% of 
classrooms suffered major damage, and about 17% of classrooms suf-
fered minor damage in the 14 most affected districts. This damage re-
port is largely based on secondary data provided by relevant state au-
thorities. Such evidence of losses and damage in earthquake disasters 
provides an opportunity to learn lessons for future preparedness and 
to address the challenges of disasters (Paudyal & Bhandary, 2024). 
 
Then, research findings on earthquake prevention and preparedness 
provide deep insight into the level of readiness and awareness among 
citizens regarding necessary precautionary measures. Nearly 58.5% of 
respondents do not possess a complete first aid kit in their house-
holds, while 41.5% claim to have a fully equipped first aid kit. This di-
versity in possession of basic medical equipment suggests the need to 
raise awareness about the importance of proper preparation for emer-
gencies. Many countries have promoted the idea that households 
should prepare basic survival items, create a plan, enhance survival 
skills, and facilitate coping with the aftermath of earthquakes (Rus-
sell, Goltz & Bourkue, 1995; Spital et al., 2008; Becker et al., 2012; 
Jamshidi et al., 2016). However, numerous national and international 
studies have shown that the level of earthquake preparedness is gen-
erally low (Russell, Goltz & Bourkue, 1995; Mileti & Darlington, 1997; 
Ronan & Johnston, 2005; Azim & Islam, 2016; Cvetković et al., 2019). 
 
Interestingly, 57.5% of those claiming to have a complete first aid kit 
have not checked its contents. This indicates a lack of proactive ap-
proach in refreshing and maintaining necessary medical resources in 
households, which can be crucial in emergency situations. Regarding 
the storage of first aid kits in easily accessible places, almost half of 
the respondents (44.8%) keep their equipment in such locations, 
while 55.3% do not. This division suggests the need for advice on stor-
age locations for emergency equipment to be easily accessible when 
needed. When it comes to general emergency supplies, over 70% of 
respondents have no other reserves besides first aid equipment. Given 
this, it is necessary to encourage citizens to consider storing addition-
al supplies of food, water, and other basic necessities for emergencies. 
Even in terms of this type of earthquake resilience, Montenegro finds 
itself in a similar situation to other earthquake-prone countries. Ro-
nan & Johnston (2005) also found that overall levels of earthquake 
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preparedness are universally low, including in risk-prone areas (e.g., 
California, Turkey, and Japan). 
 
The research has shown that only a small number of respondents 
(18.3%) are familiar with the location of their designated shelter near-
by, which mostly indicates unawareness among a significant portion 
of the community about this important aspect of readiness. This pre-
sents a significant challenge, considering that knowledge of safe zone 
locations is crucial for quick and safe response in earthquake-induced 
emergencies. Therefore, it is necessary to implement proactive educa-
tion and information strategies about geological characteristics and 
safe zones. Educational campaigns, readily available self-education 
resources, and workshop programs can significantly raise awareness 
levels and knowledge about community safety. 
 
Another significant aspect of the research relates to uncertainty about 
routes to shelters. A whole 81.5% of respondents state that they do not 
know the way to shelters, indicating a clear need for developing de-
tailed evacuation plans and setting up guidelines and markings that 
citizens can easily follow. Existing obstacles and uncertainties in 
transportation to shelters, reported by 78.8% of respondents, pose an 
additional challenge that requires active intervention. The results of 
Cvetković and colleagues (2019) in their research conducted in Serbia 
indicate clear gender differences regarding knowledge of shelter loca-
tions and routes. A greater number of male respondents stated that 
they knew the shelters designated for evacuation in case of earth-
quakes, were better acquainted with obstacles on the way to shelters, 
had greater awareness of the conditions of secured designated shel-
ters, and were familiar with shelter management (Cvetković et al., 
2019). 
 
One of the positive aspects is the discovery that the majority of re-
spondents (79.8%) express an intention to contact neighbors during 
evacuation. This data indicates a strong sense of community spirit and 
the importance of developing a support network among neighbors. 
This solidarity can mean the difference between success and failure in 
earthquake-induced emergency situations. In a study conducted in 
Serbia, results showed that women and older individuals are more 
likely to call neighbors for evacuation (Cvetković et al., 2019). 
 
When considering the condition of shelters, the remaining 87.8% of 
respondents do not know the condition of the shelters designated for 
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them. This illustrates the need for systematic monitoring and updat-
ing of shelter information, which would contribute to their effective-
ness and safety. Overall, the research results emphasize the necessity 
of action on various fronts. Educational and informative activities 
should focus on raising awareness about shelter locations, developing 
evacuation plans, and removing obstacles on the way to shelters. 
Strong community support and collaboration with neighbors can con-
tribute to creating safer and more prepared communities. Combined 
efforts and collaboration between governmental institutions, non-
governmental organizations, and the community itself are key to im-
proving overall readiness and safety in earthquake-induced emergen-
cy situations. The importance of citizen awareness for earthquake re-
sponse is highlighted by a study conducted by Araci et al. (2023) after 
the earthquake that occurred on February 6, 2023, in Kahramanma-
ras, Turkey, and its impact on educational activities in the region. The 
study group consisted of 42 volunteer teachers from eleven different 
Turkish provinces at various education levels who experienced the 
earthquake on February 6, 2023, centered in Kahramanmaras, and 
participated in educational activities in the same area after the earth-
quake. Teachers' recommendations for improving earthquake educa-
tion and awareness can significantly aid future preparedness and cri-
sis management (Araci et al., 2023). 
 
The research indicates alarming low levels of knowledge among re-
spondents regarding shelter management, where even 90.5% did not 
know who manages these facilities. This represents a serious deficien-
cy in preparation and citizen awareness of basic safety aspects in 
emergency situations. Additionally, the results show uncertainty 
among respondents regarding which individuals require special care 
in emergencies. Nearly 55% of respondents are unsure about this, in-
dicating the need for broader awareness of vulnerable groups and 
their specific needs. Respondents who stated they had no knowledge 
that the elderly population constitutes the majority of victims in 
emergencies make up 11.5%. This clearly indicates the need for educa-
tion and empathy-building efforts to increase awareness of the vul-
nerability of elderly individuals in such circumstances. During the 
earthquake in Indonesia, Lestari and Anugrahini (2023) conducted a 
study focusing on the Cupek community in the Sigar Penjalin village, 
North Lombok province, which demonstrated its resilience and sur-
vival capability after the earthquake. Despite limited external assis-
tance in the first hours after the earthquake, the community quickly 
activated its resilience capacities, relying on its social capital and col-
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lective actions for support and recovery. The main goal of the research 
was to enhance understanding of resilience in small communities, 
particularly emphasizing the importance of social capital in disaster 
contexts (Lestari & Anugrahini, 2023). 
 
When it comes to the ability of family members to evacuate inde-
pendently during earthquakes, the results show significant differences 
among respondents. The majority (73.5%) claim that they have no 
family members who would be unable to evacuate independently, 
while only 26.6% state otherwise. This division indicates the need for 
a differentiated approach in providing information and training to en-
sure that every family is adequately prepared. 
 
The research results on knowledge of details about the elderly, handi-
capped individuals, and infants in the community indicate significant 
variations among respondents, revealing key aspects of awareness and 
preparedness for emergency situations. Firstly, the majority of partic-
ipants claim to have a good understanding of where these groups re-
side, suggesting a general awareness of the environment and popula-
tions requiring special attention. However, concerning data emerges 
from the fact that a large number of respondents have no knowledge 
of how to assist deaf or hearing-impaired individuals, while a similar 
Percentages possesses very little or fair knowledge. This underscores 
the need for broader education on assisting these groups in emergen-
cies. 
 
Second, the results indicate that a larger portion of respondents have 
never been active in participating in local government disaster pre-
paredness efforts. Only 13.0% have participated to a very small extent, 
while 20.5% contributed to preparations to some extent. These data 
underscore the need to encourage broader citizen engagement in local 
disaster preparedness and planning efforts. 
 
Third, a significant portion of respondents expresses insufficient un-
derstanding of the earthquake potential in their municipality/city, 
where even 27.0% believe that people are not adequately aware of this 
danger. This inadequate awareness can pose a serious problem in 
emergency situations, emphasizing the importance of education and 
information about natural disasters. The results also show that a larg-
er portion of respondents (39.3%) are confident that their neighbors 
can independently rescue themselves in the event of an earthquake. 
This suggests a certain level of trust in the community's ability to deal 
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with emergencies, while only 25.6% believe that their local govern-
ment has a reliable person working on disaster preparedness. The re-
search also reveals a lack of communication and education about nat-
ural disasters in the community, as a significant number of respond-
ents (33.8%) never discuss this important topic with people in their 
municipality/city. These data highlight the need for improving com-
munication and broader access to education about emergency situa-
tions. 
 
Fourth, the study reveals a worryingly low rate of training among re-
spondents for responding to emergency situations (79.5%). This indi-
cates a lack of preparedness among individuals to effectively respond 
in the event of a disaster. In the final research results, the lack of in-
formation about the existence and use of firefighting equipment, as 
well as the low level of possession of fire extinguishers in respondents' 
homes, is also evident. These findings emphasize the urgency of im-
plementing educational campaigns and increasing awareness of safety 
in the community. 
 
The research results indicate significant inequality in the level of 
training and interest among respondents in responding to emergency 
situations. The majority of respondents, specifically 68.8%, have not 
undergone training for responding to emergency situations, which 
presents a serious challenge in building societal resilience to potential 
disasters. Interestingly, nearly one-third of respondents, or 31.3%, ex-
pressed no interest in such training. This data points to the need for 
developing adequate and appealing training programs that will moti-
vate the broader community to acquire necessary knowledge and 
skills for effectively responding to emergency situations. Regarding 
research addressing citizens' training for responding to these situa-
tions, Devi & Sharma (2015) found that less than half of adults had 
adequate earthquake preparedness practice in Nepal. Becker et al. 
(2012) found that household earthquake preparedness remains at a 
modest level despite the importance of preparation (e.g., Napier, 
Whanganui, and Timaru in New Zealand). 
 
Additionally, the research results reveal that 56.8% of respondents 
acquired relevant knowledge and skills through informal education 
systems. This underscores the potential of such programs in providing 
useful information and preparing the community for emergency situa-
tions. However, it is concerning that 43.3% of respondents did not 
have access to such informal education formats. These data indicate 
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the importance of promoting informal training programs to increase 
the number of trained individuals in the community. It is also neces-
sary to identify factors contributing to low interest in training and 
work on overcoming them, perhaps through raising awareness of the 
importance of personal and collective preparedness. 
 
In comparison with research conducted in Serbia, Cvetković and col-
leagues (2019), the results are largely consistent, with some minor or 
major deviations in certain segments. Demographic data mostly align, 
with differences observed in education. While in the research in Ser-
bia, the majority of respondents had secondary education, in Monte-
negro, higher education, including master's and doctoral degrees, was 
dominant. When it comes to marital status, certain deviations are also 
present, with the biggest difference noticeable in the employment 
segment. In Serbia, the majority of respondents are unemployed, 
while in Montenegro, ¼ of respondents are unemployed. 
 
In terms of household preparedness, we have almost identical data, 
while minor deviations are observed in the opinions of respondents 
about the preparedness of the local community to respond to earth-
quakes. Also, data on knowledge of geological layers are almost iden-
tical in both studies. A larger number of respondents in Serbia pos-
sess, test, and keep a first aid kit easily accessible. Also, citizens in 
Serbia are significantly better prepared in terms of supplies in case of 
earthquake danger (Cvetković et al., 2019). However, a significant dif-
ference is observed in the opinion about the supplies possessed by the 
local community. While in Serbia, 40% of the population believes that 
these supplies are sufficient, in Montenegro, only 8.3% of respondents 
share this opinion. Overall, the data are similar in many segments, but 
what is important is that the data indicate that serious work needs to 
be done in both Serbia and Montenegro to prepare and make the pop-
ulation and communities resilient to the danger that earthquakes can 
pose. 
 

9. RECOMMENDATIONS FOR 
ENHANCING COMMUNITY RESILIENCE 

TO EARTHQUAKE RESPONSE 
 
Generally speaking, based on everything presented, it can reliably be 
said that the resilience of citizens to respond to natural disasters 
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caused by earthquakes in the Republic of Montenegro is at a very low 
level. Therefore, based on the results, certain recommendations have 
been provided to enhance resilience considering the various demo-
graphic, socio-economic, and psychological characteristics of citizens. 
The most significant step towards improving preparedness involves 
designing and implementing specific curricular topics and developing 
practical skills in primary and secondary education relevant to re-
sponding in such situations. 
 
In addition to the formal education system, at the community level, it 
is possible to organize seminars, courses, and training sessions for cit-
izens living in disaster-prone areas on a bimonthly basis. The state 
could also invest certain funds to equip the stocks of the most vulner-
able citizens with the aim of preventing more serious consequences. 
Furthermore, more attention should be paid to improving legal regu-
lations in the context of enhancing citizens' resilience to respond to 
earthquakes. 
 
It is necessary to conduct a more detailed analysis of the nature and 
extent of the material consequences of earthquakes. Such research 
can provide insight into specific areas that are particularly exposed to 
risk and where efforts need to be focused on planning and reducing 
potential risks. Strengthening infrastructure and developing better 
preparedness plans can significantly reduce the likelihood and impact 
of the material consequences of earthquakes. These measures should 
be a central part of crisis management strategies. Public education on 
safety measures and preparedness plans can increase self-sufficiency 
and reduce the number of people experiencing material consequenc-
es. 
 
Educational campaigns should focus on specific earthquake hazards 
and measures individuals can take to prepare for potential conse-
quences. This may include instructions on safe behavior during and 
after earthquakes. An individualized approach in creating prepared-
ness plans can increase the likelihood that citizens will take concrete 
steps to prepare their households. This includes identifying specific 
risks at the local level and adapting plans to those needs. Understand-
ing the reasons why some consider their households completely un-
prepared can help identify key areas for improvement. This may in-
clude an analysis of resource availability, the comprehensiveness of 
information, and risk perception. 
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For municipalities/cities that respondents consider absolutely unpre-
pared, efforts should be directed towards improving infrastructure, 
coordination, and citizen care in the event of earthquakes. To reduce 
ambivalence, it is advisable for municipalities/cities to develop per-
sonalized preparedness plans. This includes analyzing specific haz-
ards and developing appropriate strategies. Educational campaigns 
should aim to raise awareness of earthquake hazards and the im-
portance of urban planning and preparation for them. 
 
Municipalities/cities that are assessed as absolutely unprepared 
should immediately take steps to improve their capacities for manag-
ing emergencies. Emergency intervention, including the evaluation of 
existing plans, training, and infrastructure improvements, is crucial to 
increasing resilience to potential earthquakes. Ambivalence in atti-
tudes may result from a lack of information. Therefore, it is crucial to 
conduct extensive educational campaigns on preparedness measures, 
behavior during earthquakes, and provide accurate information about 
local capacities for managing emergencies. Municipalities/cities with 
positive results should share their experiences and practices with un-
prepared communities. This knowledge exchange can contribute to 
improving overall preparedness at the national level. 
 
Local authorities should actively conduct educational campaigns fo-
cusing on specific risks and preparedness measures for earthquakes, 
as well as safe behavior in the event of earthquakes. Optimizing and 
updating safety plans at the local level plays a crucial role in guiding 
citizens and eliminating uncertainties regarding earthquake risks. 
Proactive investment in improving infrastructure and buildings can 
increase earthquake resilience, reducing the risk of damage. Direct ef-
fective and accessible educational programs that inform citizens about 
the geological aspects of their environment. These programs should 
be available in different languages and formats, including online re-
sources, workshops, programs, and local educational initiatives. 
 
Organize public awareness campaigns that emphasize the importance 
of knowing the geological characteristics of one's living space. Such 
campaigns can include informative flyers, notices in public places, 
and special informational events in the community. Encourage active 
involvement of local communities in promoting education on geologi-
cal aspects. Local communities can be perfect ambassadors for the 
public and facilitate a broader understanding of common issues and 
risks related to earthquakes. 
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Enhancing educational content on geological aspects in school curric-
ula. It is necessary to ensure that the educational system is up-to-date 
and includes modern and accurate geological knowledge. Provide easy 
access to information on safety measures that citizens can apply in the 
event of earthquakes. This information should be available in com-
munity languages and include specific steps individuals can take to 
protect themselves. 
Raising awareness of the importance of house resilience assessments 
through public campaigns. These campaigns need to be active, in-
formative, and human-centered to inspire citizens to take preventive 
measures. Organize local workshops and educational programs ex-
plaining the process of house resilience assessments and what it 
means for residents' safety. Develop programs that provide financial 
rewards for citizens who actively engage in assessing and improving 
the resilience of their homes. 
 
Research has provided valuable insights into citizens' attitudes and 
activities regarding the resilience of their homes to earthquakes. The 
results clearly indicate widespread unawareness among the majority 
of citizens about the importance of proactive steps in ensuring home 
safety in the event of earthquakes. With the majority of respondents 
not having assessed the resilience of their homes, there is an evident 
need for intensified efforts in education and awareness-raising on this 
crucial issue. However, a positive signal comes from a small number 
of respondents who have expressed interest in assessing the resilience 
of their homes. These citizens represent an encouraging minority, but 
their engagement indicates a willingness to take preventive measures. 
By supporting and encouraging this group, we could achieve a more 
proactive approach to home safety. 
 
To strengthen community resilience to earthquakes, efforts need to be 
directed towards citizen education, organizing local initiatives, and 
providing practical tools and information. Activities in this field will 
contribute to building a safer living and working environment, reduc-
ing potential earthquake risks and consequences. 
Organize educational campaigns highlighting the benefits of rein-
forced concrete in house construction. This may encourage greater 
use of this material among citizens, especially in earthquake-prone 
areas. Develop and implement programs informing about the im-
portance of proper furniture anchoring. Such campaigns can signifi-
cantly contribute to reducing the risk of injuries during earthquakes. 
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Increase the level of supervision over the implementation of building 
standards, while simultaneously implementing measures to improve 
them. This is crucial for ensuring the safety of residential buildings. 
 
Implement educational programs on proper use of first aid equipment 
and providing basic medical interventions. Encourage citizens to 
regularly check and refresh the contents of their first aid kits, develop-
ing awareness of the importance of maintaining readiness. 
Optimal placement of first aid kits in easily accessible locations in the 
home is crucial for an effective response to emergencies. Citizens 
should be aware of the importance of preparedness and the ability to 
provide first aid if needed. One of the most important steps in this di-
rection is focusing attention on spaces that are easily accessible and 
familiar in the home, where the first aid kit should be placed. Accord-
ingly, one proposal is to establish guidelines for the optimal place-
ment of first aid kits. These guidelines should include recommended 
locations, as well as methods of labeling and organizing contents. 
Placing the kit in a visible location, easily accessible in case of an 
emergency, can mean the difference between a quick response and 
potential complications. 
 
Additionally, encourage citizens to consider storing additional sup-
plies of food, water, and other basic necessities. Preparedness for 
long-term emergencies can be crucial, and having enough resources 
for at least seven days can significantly help ensure safety and well-
being in unforeseen circumstances. Organizing first aid courses in the 
community is another important aspect of emergency preparedness. 
Training citizens in basic medical interventions can be critical, espe-
cially when professional help is not immediately available. Infor-
mation campaigns on the importance of regularly checking and re-
freshing the contents of first aid kits should also be an integral part of 
public awareness. With all these measures, developing detailed guide-
lines for the placement of first aid kits in easily accessible locations 
within households is necessary. These guidelines should include sug-
gestions for specific locations in the home where the kit should be 
kept, as well as information on how to update and expand the con-
tents according to needs. 
 
As a ultimate goal, it is important to encourage citizens to develop a 
habit of maintaining additional supplies of food, water, and other ne-
cessities for at least seven days. This preventive measure can be a life-
saver in the event of natural disasters, humanitarian crises, or other 
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unexpected events. Citizens need to be informed and encouraged to 
actively participate in raising their preparedness and ability to provide 
assistance independently in emergencies. 
 
Developing proactive education strategies on geological characteris-
tics, safe zones, and earthquake procedures. Implementing educa-
tional campaigns, self-education resources, and workshops to increase 
awareness and knowledge about community safety. Organizing cam-
paigns to inform citizens about shelter locations nearby and promote 
awareness of their importance. Developing detailed evacuation plans 
and providing clear guidance and signage for routes to shelters. 
 
Developing a system for systematic monitoring and updating of shel-
ter status information. This will help increase the efficiency and safety 
of shelters, providing citizens with accurate information on where to 
take refuge in emergencies. Encouraging citizens to develop a habit of 
maintaining additional supplies of food, water, and basic necessities 
for at least seven days. Encouraging communication and collaboration 
among neighbors to create a support network within the community. 
Conducting evacuation drills to prepare citizens for emergency situa-
tions. Organizing first aid courses in the community to enable citizens 
to provide basic medical interventions in emergencies. 
 
Developing guidelines for placing first aid kits in easily accessible lo-
cations within households. Providing clear information on steps to 
take in emergency situations. These recommendations represent steps 
towards building awareness, education, and collective action to im-
prove community readiness for earthquakes and other emergencies. 
Organizing workshops and campaigns on the role and responsibilities 
of shelter management. Developing educational materials on the 
needs of vulnerable groups during emergencies. Campaigns empha-
sizing the demographic structure of victims and providing infor-
mation on prevention measures. Developing personalized resources 
for families to improve their ability to evacuate independently. 
 
Developing and implementing educational programs on proper han-
dling of deaf, hard of hearing, elderly, and infants during emergen-
cies. Organizing workshops and courses for citizens to improve 
knowledge of the needs of vulnerable groups and create a more inclu-
sive community. Encouraging greater citizen participation in local 
disaster preparedness. Organizing events, campaigns, and training 
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sessions to increase awareness and motivate citizens to actively con-
tribute to community preparedness for emergencies. 
Conducting awareness campaigns on potential earthquake hazards 
and other natural disasters in the community. Organizing regular 
evacuation drills to prepare citizens for emergencies. Developing and 
implementing an effective communication system between local au-
thorities and citizens, providing them with accurate information and 
guidance. Engaging emergency experts and providing resources need-
ed to develop and implement preparedness plans. 
Increasing communication among citizens on safety issues and pre-
paredness for emergencies. Organizing regular meetings or events 
where the community can be informed and ask questions about safe-
ty. Organizing first aid training and basic emergency response skills. 
 
Encouraging citizens to acquire basic knowledge of firefighting 
equipment and how to react properly in case of fire. Installing clear 
signage and information about the locations of fire extinguishers, hy-
drants, and other safety resources in the community. Conducting 
campaigns to inform citizens about the existence and proper use of 
these resources. Conducting campaigns explaining the importance of 
"Initial Fire Suppression" and promoting it as a key step in controlling 
fires before the arrival of firefighting assistance. Organizing work-
shops and training sessions to familiarize citizens with basic princi-
ples of action in the first moments of a fire. Informing citizens about 
local government activities related to disaster preparedness, empha-
sizing the role and responsibility of local government in providing 
community security. 
 
Regularly updating citizens on plans and measures taken by local gov-
ernment to improve preparedness for emergencies. These recommen-
dations build on identified challenges and aim to improve awareness, 
education, and preparedness of the community for emergencies 
caused by earthquakes, laying the foundation for building a more re-
silient society. 
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10. CONCLUDING REMARKS 
 

Taking into account the comprehensive research, the results show a 
high degree of safety and resilience of the majority of respondents to 
the non-material consequences of earthquakes. However, there is a 
small portion of respondents who have experienced such consequenc-
es, which directs attention to the need for additional research and im-
provement of preventive measures. It is recommended that continu-
ous efforts be made to raise awareness and allocate resources to fully 
protect the community from potential earthquake risks and their con-
sequences. 
 
Although the majority of respondents claim they have not suffered 
material consequences of earthquakes, there is a small number of 
people who have experienced such losses. These data indicate the ef-
fectiveness of safety measures, but also emphasize the need for fur-
ther research and improvement of preventive measures to enhance 
community safety and readiness for potential future earthquakes. 
Respondents' attitudes towards household preparedness for potential 
earthquake consequences are complex and varied. Personalized edu-
cation strategies, preparedness plans, and research into the causes of 
low preparedness can be key in building sustainable community resil-
ience to the challenges that earthquakes may bring. An effective re-
sponse to these challenges requires a holistic approach focused on 
raising awareness, adaptable plans, and understanding the individual 
needs of citizens. 
 
Respondents' views on the readiness of municipalities/cities to re-
spond to earthquakes present a diverse landscape, indicating wide 
perceptions and varying degrees of security feelings in different com-
munities. Research results indicate differences in the capacities of 
municipalities/cities, with some expressing a lack of resources and re-
sponse plans, while other areas emphasize the need to focus on caring 
for citizens and redirecting additional resources to improve earth-
quake response capabilities. Some communities express concerns 
about the preparedness of their local authorities to respond to earth-
quakes, which can have significant implications for citizens' security 
perceptions. The difference in approaches between municipalities and 
cities is precisely the factor that highlights the need for personalized 
and tailored strategies for managing these challenges. The importance 
of developing specific preparedness measures that best suit the needs 
and resources of a particular community is revealed. Examining po-
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tential house damages during earthquakes reveals challenges in un-
derstanding and public reactions to these issues. Different percep-
tions regarding possible consequences, from uncertainty to optimism, 
illustrate a wide range of attitudes among citizens. Some express read-
iness to face potential damages, while others express some doubt and 
uncertainty. 
 
There is a need for targeted approaches to education and raising 
awareness about earthquake risks, with a focus on building more re-
silient communities. Training and educational programs on safety 
during earthquakes could significantly contribute to increasing readi-
ness and security. Additionally, it is important to develop mechanisms 
for rapid and effective action, as well as to direct resources towards 
building response capacity to earthquakes. Overall strategies for man-
aging this challenge are crucial for building resilience and municipali-
ties/cities' capacity for earthquakes. These strategies should encom-
pass coordinated efforts to improve infrastructure, targeted educa-
tional campaigns, and regular simulations of earthquake-induced 
emergencies. Active involvement of all levels of society, including the 
government sector, non-governmental organizations, and the civilian 
population, in the preparation process and improvement of earth-
quake response systems is necessary. Only integrated and coordinated 
efforts can guarantee an adequate response and saving lives in the 
event of these natural disasters. 
 
The research results remind us of the necessity of broader education 
about the geological aspects of our living space. The lack of infor-
mation about geological characteristics could have serious direct con-
sequences in earthquake situations, where a deep understanding of 
geological layers is essential for safety. Proactive approaches in educa-
tion and information about geological characteristics should become 
the pinnacle of our efforts. Public education campaigns, accessible 
and simple self-education resources, as well as community participa-
tion in educational and workshop programs, are means that can sig-
nificantly contribute to the development of public awareness about 
this challenge. Proactively spreading knowledge about geological as-
pects helps create a culture of anticipation and adaptability. 
 
Education should cover areas such as identifying safe places during 
earthquakes, evacuation plans, and first aid procedures. The goal is to 
enable citizens to react quickly and efficiently in emergency situa-
tions. Through educational and informative initiatives, we can raise 
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awareness of the importance of precautionary measures and reduce 
the risk of human casualties and injuries in the event of earthquakes. 
It is also important to emphasize the need for ongoing monitoring and 
education of citizens about best practices in the construction sector. 
This activity should be continuous and aimed at informing the public 
about the latest developments and standards in construction that can 
increase the resilience of residential buildings to earthquakes. The 
government sector, engineering organizations, and educational insti-
tutions can collaborate to provide current information and advice that 
will contribute to citizen safety. 
 
Implementation of recommendations derived from such research can 
significantly contribute to building more resilient and safer residential 
communities. These steps in critical areas such as geological educa-
tion and awareness-raising, planning and raising standards in con-
struction, will enable communities to respond more effectively to po-
tential hazards during earthquakes and other natural disasters. Such 
an approach ensures that not only emergency procedures are im-
proved but also that a culture of safety and responsibility is fostered 
within the broader community. 
 
The main findings on shelter management, the needs of vulnerable 
groups, demographic vulnerability, and families' ability for self-
evacuation point to the need for a comprehensive approach to en-
hancing community safety. Firstly, the alarmingly high Percentages of 
those unaware of who manages shelters underscores the seriousness 
of the issue. The absence of this basic information can significantly 
impede effective response and reduce shelter capacity in emergencies. 
Urgent organization of educational programs, campaigns, and distri-
bution of informative materials is recommended to inform the wider 
public about this crucial point in the evacuation process. 
 
Secondly, uncertainty among respondents regarding the individuals 
requiring special care during emergencies (54.8%) indicates a lack of 
information about the specific needs of vulnerable groups. This re-
quires targeted campaigns that provide clear guidelines and training 
to ensure proper treatment of people with special needs during evacu-
ations and shelter stays. Thirdly, the knowledge that a significant 
number of respondents have no knowledge that the elderly constitute 
the majority of victims in emergencies points to the need to raise 
awareness of demographic vulnerability. Education should emphasize 
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the role of older persons in the community, the need for specific pro-
tective measures, and support during emergencies. 
 
Fourthly, differences in attitudes towards the ability of family mem-
bers to evacuate independently (73.5% vs. 26.6%) indicate variations 
in family preparedness. A personalized approach to providing infor-
mation and resources is recommended to adequately prepare each 
family for emergencies, taking into account their specific needs and 
limitations. In order to effectively reduce vulnerability and increase 
community resilience, it is necessary to establish cooperation between 
authorities, non-governmental organizations, and the local communi-
ty. Integrating these findings into existing emergency strategies can 
significantly contribute to building a sustainable and safe environ-
ment. Comprehensive education, information, and timely action are 
key elements in creating a resilient society that can successfully ad-
dress the challenges of emergencies. 
 
The scientific and social implications of research on community resili-
ence to earthquakes can be significant for the development of strate-
gies, policies, and practices that contribute to citizen safety and pre-
paredness: identifying a small portion of respondents who have expe-
rienced material consequences of earthquakes indicates the need for 
additional research and improvement of preventive measures; con-
tinuous efforts to raise awareness and allocate resources are recom-
mended to fully protect the community from potential risks and their 
consequences; attitudes of respondents towards household prepared-
ness vary, indicating the need for personalized education strategies; 
educational programs and preparedness plans can be key in building 
sustainable community resilience to earthquake challenges; diverse 
landscape of attitudes towards municipalities/cities readiness high-
lights the need for targeted management strategies; the importance of 
developing specific preparedness measures tailored to the needs and 
resources of specific communities is revealed. 
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11. CONTRIBUTIONS 
 

11.1. Anonymous Survey on Earthquake Response Resilience 
in Montenegro 

 
Dear all, 
This research aims to investigate the attitudes, knowledge, and opin-
ions of citizens regarding the resilience of local communities in Mon-
tenegro to earthquakes as a natural disaster. The research is organized 
by Mr. Goran Grozdanić, a doctoral student at the Faculty of Geogra-
phy in Belgrade. The obtained results will serve to identify potential 
deficiencies in earthquake response resilience (both of state institu-
tions and citizens themselves) and to raise resilience to a higher level. 
The questionnaire is anonymous. It is not important to know who in-
dividually filled out the questionnaire, but it is crucial to determine 
which areas of local community resilience in emergencies need fur-
ther improvement. 
The questionnaire is not a knowledge test, there are no right or wrong 
answers, and the subject of interest is solely your opinion on the ques-
tions asked. 
 
I. GENERAL SECTION 
 
1. Circle your gender: a) male b) female; 
2. How old are you________ (write the number); 
3. Your education level is (circle the answer): 
a) elementary; b) secondary/three-year; c) secondary/four-year; d) 
higher; e) undergraduate; f) master's; g) doctorate; h) other: 
__________________________. 
4. Your profession 
is_____________________________________________(w
rite). You graduated from 
________________________________________________
______(write the name of the faculty/high school). 
5. What was your overall grade average during secondary education? 
(circle the answer): 
a) sufficient; b) good; c) very good; d) excellent; e) outstanding; 
During primary education: 
a) sufficient; b) good; c) very good; d) excellent; e) outstanding. 
6. Education of your parents (circle): 



  197 
 

Mother - a) incomplete primary b) primary; c) secondary; d) higher; 
e) undergraduate; f) master's; g) doctorate. 
Father - a) incomplete primary b) primary; c) secondary; d) higher; e) 
undergraduate; f) master's; g) doctorate. 
 
7. What is your marital status? (circle the answer) 
 
a) single b) in a relationship c) married; d) divorced; e) widowed 
 
8. Do you have children? a) yes b) no. If the answer to the previous 
question is yes, for each child 
write down their gender and age? 
1.(gender)(age)_2.________(gender)(age) 3. 
_(gender)(age) 4.(gender)____(age). 
 
9. At your residence address, you live in: 
a) an apartment up to 35m2; b) an apartment 35m2-60m2; c) an 
apartment 60m2-80m2; d) an apartment 80m2-100m2; e) an apart-
ment over 100m2; 
f) a house up to 60m2; g) a house 60 m2-100 m2; h) a house 100 m2-
150m2; i) a house 150m2-200m2; j) a house over 200m2. 
 
10. If you live in a building: 
a) on which floor do you live? ______ b) how many apartments are 
there in your building? ______ (write the numbers). 
 
11. The house/apartment at your residence address is: 
a) yours; b) owned by a family member; c) owned by a third party 
from whom you rent; 
 
12. At your residence address, you live together with (multiple an-
swers possible): 
a) father; b) mother; c) brother; d) sister; e) husband; f) wife; g) son; 
h) daughter; i) grandparents. Write down the number of household 
members ____. 
 
13. Your residence is in _____________________(place), 
_________________(municipality). 
 
14. Do you currently live with or care for someone with a disability, 
including elderly persons who require constant attention and care? 
a) yes; b) no. 
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15.Do you have a disability yourself: 
a) yes; b) no. 
 
16. What are your approximate average household incomes: 
    a) up to 450 euros; b) from 450 to 700; c) from 700 to 1,000; d) 
over 1,000 euros. 
 
17. What is your nationality (circle): 
    a) Montenegrin, b) Serbian; c) Croatian; d) Roma; e) Albanian; f) 
Bosniak. 
 
18. Are you employed? 
    a) yes, b) no. 
    If you are employed, where do you work: 
    a) private sector; b) public sector; c) own business; d) something 
else________________(write). How many members of your 
household are employed: __________. 
 
19. If you are not employed, do you: 
    a) have an internship; b) volunteer; c) actively seek employment; d) 
not attempt to find employment; e) pensioner; f) supported individu-
al; g) attend school/university. 
 
20. Have you experienced any non-material consequences of the 
earthquake? 
    a) yes; b) no. 
    If yes, please specify 
what____________________________________________
_ (write). Have you experienced any material consequences of the 
earthquake? 
    a) yes; b) no. 
    If yes, please specify 
what____________________________________________
_ (write). 
 
 
 
 
 
 
II. PERCEPTION OF READINESS 
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Answers (circle the response that best reflects reality): 
 
1. How do you rate your household's readiness to respond to an earth-
quake on a scale of 1 to 5? (1- insufficient; 5- excellent). 
1 2 3 4 5 
 
2. How do you rate the readiness of your municipality/city to respond 
to an earthquake on a scale of 1 to 5? (1- insufficient; 5- excellent). 
1 2 3 4 5 
 
3. Do you think your house (apartment) will be damaged in the event 
of an earthquake (intensity of 6 or stronger on the MCS scale)? (1- not 
at all; 5- quite likely). 
1 2 3 4 5 
 
4. Do you know the geological layers (soil composition) beneath your 
house? (1- not at all; 5- very well). 
1 2 3 4 5 
 
5. Have you checked the earthquake resistance of your house? 
Yes No 
 
6. Is your house built of reinforced concrete? 
Yes No 
 
7. Have you anchored your furniture to the walls? 
Yes No 
 
8. Do you think that buildings in your local municipality are built of 
reinforced concrete? (1 – none are; 5 – all are built of reinforced con-
crete). 
1 2 3 4 5 
 
9. Do you possess a first aid kit in your household? 
Yes No 
 
10. Have you checked the contents of the first aid kit, if you have one? 
Yes No 
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11. Do you keep your first aid kit in an easily accessible place? 
Yes No 
 
12. Do you have any other emergency supplies? 
Yes No 
 
13. Do you think your emergency supplies are sufficient in case of an 
emergency? (1- insufficient; 5- very sufficient). 
1 2 3 4 5 
 
14. Does your local municipality have emergency supplies? 
Yes No 
 
15. Do you know the location of the designated shelter nearby? 
Yes No 
 
16. Do you know the way to the shelter? 
Yes No 
 
17. Are there any obstacles on the way to the shelter? 
Yes No Not sure 
 
18. Will you call neighbors when you evacuate? 
Yes No 
 
19. Do you know the condition of the shelters? 
Yes No 
 
20. Do you know who manages the shelters? 
Yes No 
 
21. Do you know which people require special care in emergencies, 
i.e., during earthquakes? 
Yes No Not sure 
 
22. Do you know that the majority of casualties and injuries are 
among the elderly population? 
Yes No 
 
23. Is there anyone in your family who couldn't evacuate alone in case 
of an earthquake? 
Yes No 
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24. Do you know where elderly people, people with disabilities, and 
infants live in your community? 
Yes No 
 
25. Do you know how to communicate with deaf or hearing-impaired 
individuals? 
Yes No 
 
26. Do you know what assistance elderly, disabled, and infants re-
quire? 
Yes No 
 
27. Have you participated in any way in preparing the local municipal-
ity for disasters? 
No Yes, completely 
 
28. Do you think residents of your municipality/city are aware that 
earthquakes can occur in your local municipality? (1- not at all aware; 
5- completely aware) 
1 2 3 4 5 
 
29. Do you think your neighbors can self-rescue in case of an earth-
quake (and to what extent)? (1 - cannot at all; 5- definitely can) 
1 2 3 4 5 
 
30. Does your local municipality have a reliable person working on 
disaster preparedness measures? 
Yes No 
 
31. Do you talk to people in your municipality/city about natural dis-
asters? 
1 2 3 4 5 
 
32. Do you know someone who can advise you on disaster prepared-
ness? 
Yes No 
 
33. Do you communicate with your neighbors? (1- not at all; 5- with 
everyone) 
1 2 3 4 5 
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34. Do you think companies in your municipality/city are helpful in 
emergencies? 
1 2 3 4 5 
 
35. Do you know how to handle a fire extinguisher? 
Yes No 
 
36. Do you have a fire extinguisher in your house/apartment for ini-
tial fire suppression? 
Yes No 
 
37. Do you know where the fire extinguishers and hydrants are in your 
neighborhood? 
1 2 3 4 5 
 
38. Have you used a hydrant or fire hose? 
Yes No 
 
39. Have you heard of the term "initial fire suppression"? 
Yes No 
 
40. Are houses in your neighborhood close to each other (less than 1 
meter apart)? (1- none are close; 5- all are very close) 
1 2 3 4 5 
 
41. Can fire trucks access any street in your neighborhood? 
Yes No 
 
42. Do you often see improperly parked cars? 
1 2 3 4 5 
 
43. Have you received any training on how to act in emergencies? 
Yes No 
 
44. If not, would you like to undergo training for responding to natu-
ral disasters caused by earthquakes? 
Yes No 
 
45. Have you acquired or are you acquiring knowledge and skills rele-
vant to earthquake response through informal education? 
Yes No 
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geographical Characteristics and Regions", "Geoecology", "Regional 
Geography of Africa", "Geography of Southeast Europe", and "Re-
gional Geography of Australia, Oceania, and Polar Regions". 
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