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A B S T R A C T   

Starting from the unexplored level of the fire safety of citizens in Serbia, this paper presents the 
results of quantitative research regarding a fire safety behavior model for residential buildings in 
Serbia. The research was conducted using a questionnaire that was provided and then collected 
online for 540 respondents during April 2021. The study’s objective was to determine to what 
degree education level and gender influence the prediction of the fire safety behavior model 
(individual preparedness, personal security, fire risk, fire prevention knowledge) for residential 
buildings in Serbia. The multivariate regression analyses showed that the most important pre-
dictor of individual preparedness, personal security, and fire risk perception was gender, followed 
by age. On the other hand, education level, ownership status, and monthly income did not 
significantly affect individual preparedness for fire protection, personal security, fire risk, and 
prevention knowledge. Moreover, the results showed the main reasons for not taking preventive 
actions are the high cost of the equipment, not being familiar with the exact measures to take, 
believing that the emergency services would provide them with the necessary assistance, a lack of 
time, etc. The obtained results can be used to improve the preparedness of citizens to respond in a 
timely and appropriate manner to fires in residential buildings and create programs and cam-
paigns to improve awareness among the general public.   

1. Introduction 

Fire disasters in residential buildings are most commonly the result of human activities and are classified as events inflicting 
significant property damage and endangering human health and life. The degree of fire response performance in the case of a building 
fire is determined by three factors: fire, human, and building characteristics [1]. Worldwide, fires cause more than 300,000 deaths 
annually; millions of people sustain permanent injuries and about 95% of deaths are recorded in low- and middle-income countries, to 
which Serbia belongs [2]. 
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Fire safety relates to fire prevention, minimizing the spread of fire and smoke, extinguishing a fire, and the possibility of a swift and 
safe evacuation. Aside from that, fire safety regulations reflect how people think about this subject in society at large as well as in 
politics [3]. In the past, a significant number of fires in residential buildings were due to the non-combustible disposal of smoking 
material in wastepaper baskets, as well as the flaws in prevention and safety regulations [4–7]. Building fires, especially residential 
ones, remain a critical concern of society, as 39.7% of all fires occur in residential buildings. Society responds to the threat of fire in 
buildings in different ways, i.e., fire service intervention, insurance, building regulations, education on fire hazards, controls on the use 
of materials and products in buildings, and the design of buildings to resist the effects of fire [8]. 

Numerous fires in buildings highlight the importance of the occupants’ behavior for the survival of a fire [3], whereas the presence 
of firefighting equipment in buildings is one of the major indicators of the preparedness of residents to respond to fire [9]. Even if an 
attempt to extinguish a fire is not possible or successful, the timely detection of smoke can be life-saving. Fires, particularly those that 
break out in buildings shared by a large number of people, are characterized by serious shortcomings in terms of firefighting and rescue 
activities owing to the dramatic increase in fire breakouts and difficulties in managing ventilation and providing evacuation routes 
[10]. 

Several different preventive measures can considerably reduce the number of injuries and deaths caused by fires in residential 
buildings; however, no reliable information on effective measures among different groups of occupants is available. This has resulted 
in the implementation of general measures among all population groups, which has proved ineffective in the case of certain groups, 
such as the elderly, the disabled, and children [11]. One of the recommendations [12] suggests the use of a fire protection approach 
that distinguishes between two primary groups requiring different strategies. Fire protection measures typically combine active and 
passive fire protection systems. In the former, fire or its effects are controlled either by an individual or by automatically activated 
devices, whereas passive prevention measures are implemented in the construction phase of a building. The critical component of 
passive protection is fire resistance which prevents the spread of fire and the collapse of a building [13]. As [14] observes, protection 
and early warning systems, such as smoke detection systems, automatic fire extinguishing systems (sprinklers), and the use of 
non-flammable materials in construction, are essential for reducing the consequences of fire. 

Unfortunately, the situation in the field of fire protection in Serbia is very unsatisfactory and is characterized by imprecise 
legislation on fires in residential buildings, a low level of preparedness of fire protection entities and citizens to implement preventive 
measures, and also a very low level of fire safety culture [15]. In addition, there is socially irresponsible behavior which is reflected in 
the failure to educate (through seminars, trainings, workshops, campaigns) [16–18] citizens on preventive measures and proper re-
sponses in such situations, as well as the failure to organize evacuation exercises and the failure to inspect residential buildings to 
determine the correctness of built-in fire-fighting installations [19]. Besides that, the fire load density in residential buildings in Serbia 
has increased by about 110% in the last 30 years [20]. 

There has been an increase in the number of fires in residential buildings in Serbia, but also in the severity of the consequences, 
which is reflected in the greater number of dead and injured people annually [15]. Fires in older buildings most often occur due to 
damaged or faulty installations, but also due to the overloading of electrical installations. In the period from 2004 to 2008, 89 people 
died in Serbia annually, i.e., 12 inhabitants per one million, or 0.45 per 100 fires, and this classifies Serbia in the group of seven 
countries with a high risk interval [21,22]. The Law on Fire Protection (Official Gazette of the Republic of Serbia, 87/2018) regulates 
the system of fire protection, the rights and obligations of state bodies, bodies of the autonomous province and bodies of local 
self-government, companies, other legal and natural persons, as well as firefighting organizations and services. According to this, 
housing facilities must be designed, built, used and maintained in a way that provides conditions for the safe evacuation of people. 
Moreover, during the design and construction of the facility, the basic requirements for fire protection must be provided so that in the 
event of a fire, the load-bearing capacity of the structure is preserved for a certain period of time, and so that we can prevent the spread 
of fire and smoke inside the building, the spread of fire to neighboring buildings, and so we can enable the safe and secure evacuation of 
people—i.e., their rescue (Official Gazette of the Republic of Serbia, 87/2018). 

Starting from the unexplored level of the fire safety of citizens in residential buildings in Serbia, the aim of this paper was to 
establish the level and impact of certain demographic and socioeconomic characteristics on the fire safety behavior model (individual 
preparedness, personal security, fire risk, knowledge on fire protection) for residential buildings in Serbia. In addition, this study’s 
objective was to determine to what degree education level and gender influence the prediction of the fire safety behavior model. This 
paper posits the general hypothesis that education and gender predict variables associated with the fire safety behavior model. 

This research addresses research gaps in the field of fire safety in Serbia, as follows: (a) the unexplored fire safety of citizens in 
residential buildings in Serbia; (b) the underdevelopment of theoretical and empirical databases on the behavior of people in fires in 
residential buildings in Serbia; (c) the inability to design disaster risk reduction campaigns in residential buildings, due to the un-
availability of data on fire preparedness and perception; (d) the inability to improve the effectiveness of strategies, tactics and pro-
cedures for the protection and rescue of people during fires in residential buildings; and (e) the impossibility of drawing scientific and 
practical conclusions based on a comparison of the perception of fire safety in Serbia and other developed countries around the world, 
etc. 

1.1. Literature review 

Numerous empirical studies have confirmed that the citizens’ preparedness for different disasters, such as residential fires, is crucial 
to reducing negative consequences [23–30]. Nevertheless, a high degree of unpreparedness of both states and citizens for disasters has 
been evidenced, which imposes the need to put an emphasis on the importance of investigating how people perceive and face dangers 
instead of focusing solely on physical dangers [31–34]. Studies on the preparedness of people to respond to fires highlight various fire 
mitigation programs aimed at raising public awareness and working to minimize the chances of both personal and community harm. In 
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this regard, installing fire-resistant roofing, providing defensible space around the home, and reducing fuel loads within the com-
munity are residents’ efforts to confront potential fire risks [35]. By studying three different community preparedness programs [36], 
identified the three primary reasons for participating in them: fire experience, agency engagement, and personal and family protection. 
In addition [37], found that socially vulnerable communities are less engaged in federal fire mitigation efforts than other less 
vulnerable communities. It can be said that individual preparedness for residential fires refers to the set of knowledge, skills, trained 
behavior, and appropriate emergency response equipment when an emergency service arrives [38]. Despite the awareness of in-
dividuals and households of different risks [39], the readiness to acquire preparedness measures to respond to dangers remains low, 
even in high-risk regions [40]. 

1.2. Building’s fire safety and evacuation 

The vital aspect of a building’s safety is the availability of a safe escape. An essential precondition is that fire safety plans and 
equipment in the building ensure the building’s occupants’ independent and adequate fire response actions [3]. The higher the level of 
the perceived risk, the faster the occupants’ evacuation response [41]. One other occurrence implies that occupants exhibit passive 
behavior with the low threshold of the perceived risk, pretending that the situation does not pose a threat [42]. This concludes that the 
perceived risk is strongly correlated with the response time and taking action. Once the decision on evacuation has been made, the time 
of escape is determined by the occupants’ selection of the exit route and the evacuation speed. The evacuation speed relies not only on 
the degree of mobility but also on the perceived risk level [43]. 

Building fire safety includes providing fire extinguishing equipment, such as fire extinguishers, smoke detectors, fire alarms, 
sprinklers, and the knowledge of occupants on fire service contact numbers and their technical know-how to operate the equipment 
and activate the alarm system. Generally, the safety indicator in a building is the existence of fire exits that are easily accessible for 
evacuation in the event of fire [44]. The literature reports that occupants felt smoke or heard an alarm in the early moments of the fire 
but reacted with a delay. At the very beginning, the person does not assess that they are in danger, ignores the situation, or seeks an 
explanation for that phenomenon [45]. The total fire protection concept in buildings can be achieved by improving the passive 
construction of fire protection buildings, implementing active fire protection systems, and managing fire safety [46]. Fire protection 
legislation should be implemented, whereas building occupants should undergo regular training on fire safety, fire disaster first aid, 
and evacuation procedure [44]. 

Moreover, studies conducted by Ref. [47] show that it should not be expected that only activating the alarm will alert all occupants, 
encourage them to take urgent action, initiate an evacuation and provide enough time to escape the facility safely. Additions such as 
voice messages, staff instructions, completed training, and a well-designed and implemented fire protection plan significantly increase 
the likelihood of a proper and timely response to an emergency [47]. Hahm and associates [48] found that people already familiar with 
fire risk situations (either as victims or firefighters) have a relatively straightforward perception of potential fire risks [49]. found that 
recognizing fire threats and the effectiveness of fire protection measures did not imply the installation of safety devices in practice. 

The use of a fire protection system aims to maintain the temperature in the building below a critical level during the fire to ensure 
that electrical installations and the construction itself are not endangered, while on the other, the system aims to prevent fire from 
spreading from the sector where it broke out [50]. Fireproof materials are highly recommended to be used on the roof, exterior walls, 
and areas such as decks, porches, and patios [51]. In Germany, ‘Smoke Detector Day’ was established to raise people’s awareness of the 
importance of smoke detectors aimed at warning them of fires and pointing out the benefits of early fire detection for reducing property 
damage [9]. In the USA, the frequency and severity of fires have instigated agencies to encourage residents in at-risk communities to 
protect their homes, property, and communities by adopting Firewise recommendations [52]. 

1.3. Gender and age 

A large corpus of research deals with how the different genders perceive fire threats and defines the difference in risk perception 
between men and women [53–55]. A consensus exists among analysts that women show greater concern about disaster risks. Some of 
the possible accounts that support this view are related to the social role of a female both in daily activities and society in general (e.g., 
the role of a caregiver who deals with general health and safety and environmental issues is usually attributed to women) [56]. Often, 
women have fewer household resources and often feel more vulnerable to their possible loss. The reduced ability to respond 
adequately to disasters [57] and their physical vulnerability increases sensitivity and concern [58]. On the other hand, male disaster 
victims considered disasters less life-threatening and less likely to cause greater financial losses. Therefore, the feeling of fear was 
significantly lower than in female fire victims [58]. In their study of the differences in peoples’ response to fire between genders, Bryan 
et al. [59] reported that men were more focused on firefighting activities, whereas the immediate reaction of women was to evacuate 
and call the fire service. The first reaction of men was to find the source of fire, whereas women were focused on the evacuation of 
family members [60]. found that females are more concerned about the threat of fire to life. 

The elderly are most at risk due to poor mobility, rapid fatigue, confusion, and impaired vision or hearing. In addition, older people 
often refuse to evacuate [61]. The research into the non-fatal fire injuries suggest that young people (aged 20–34) are at greatest risk, 
accounting for 25% of injuries, a relative risk being 1.2 times higher than the general public [62–65].The elderly over the age of 65 [66, 
67], as well as children under the age of five [68,69], were identified as categories at increased risk. A study of the influence of different 
sociodemographic factors such as age, education level, gender, or earlier experiences with fire and fire risk perception revealed a 
significant correlation between age group and education level, on the one hand, and fire risk perception and knowledge of the phe-
nomenon, on the other [70]. 
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1.4. Household ownership and disability 

The investigation carried out by Ref. [60] confirmed a strong correlation between household ownership in terms of the perceived 
threat of fire. The study revealed that the seriousness of understanding the threat grows with the ownership of a household. In that 
vein, the household owners perceive fire threats more seriously than renters who, accordingly, may not be interested in any investment 
for fire prevention. This may consequently imply that rented apartments or houses are more vulnerable to fires. Additionally [71], 
found that citizens living in their own real estate are more ready to react to disasters than those who are in rented dwellings. The results 
of one of the surveys conducted by Ref. [72] imply that the respondents believe that people with impaired hearing, and mentally 
disabled persons, are most likely to fail during the evacuation from an endangered facility, as they are mostly unaware of the danger. 

1.5. Knowledge and training 

Disaster education, which involves education on disaster risks, mitigation, and preparedness strategies, aimed to reduce adverse 
impacts of disasters, has become increasingly important [73,74–76]. The analysis performed by Ref. [70] demonstrated that the 
knowledge of using a fire blanket, calling the correct emergency phone number, unplugging unused electrical appliances, and not 
using water to extinguish electrical fires improved immediately after the intervention [70]. The latest fire prevention and extin-
guishing devices can be installed in the building. However, suppose occupants ignore the warning signals, have no technical 
knowledge on how to operate these devices, and are unfamiliar with the desirable behavior model, exposing them to even greater 
danger. In that case, even the latest technology will not be helpful or valuable in fire situations [77]. Results of some studies suggest 
that people never forget what they had learned at an early age, which highlights the necessity that disaster prevention and risk 
reduction methods are acquired in childhood [76,78–81]. Some studies showed a significantly lower use of preventative measures or 
practices amongst individuals with a lower educational level [82,83]. 

The three critical aspects of fire protection management are as follows: the education and training of occupants in high-rise 
apartment buildings; the implementation of protection and rescue and evacuation programs; and providing clear signalization 
pointing to fire exits and the firefighting equipment locations [84]. One study [77] focused on the effectiveness of fire response training 
and occupants’ response, suggesting the decisive role of fire protection training as it provides knowledge of how different types of fires 
occur and the skills needed to fight and extinguish them [49]. found that the majority of the respondents did not undergo any fire-
fighting training. In the survey [85], more than half of the respondents were not trained to handle firefighting tools and equipment and 
most of the respondents indicated that the inadequate response in case of danger was due to the lack of training and poor orientation in 
the building. Citizens should obtain instruction on the use of fire extinguishers, according to Refs. [86,87]; to increase their safety and 
preparedness for fire. 

1.6. Previous experience 

Hodsoll and associates [49] found that having previous experience with house fires did not necessarily increase respondents’ 
awareness in taking precautionary measures. In their study [88], emphasize that personal experience with fire and trust had a major 
influence on risk perception, whereas cultural and individual factors such as media coverage, age, gender, education level, income, 
etc., were not major factors but served only as mediators of the main causal links between experience, trust, perception and willingness 
to take protective actions. A study showed that humans cannot predict the rate of fire spread and tend to overestimate the time 
available [89]. Additionally, the onset of mental confusion among people, the phenomenon known as “disaster personality”, needs to 
be overcome by ‘experiencing the disaster situation in advance’ [90]. According to Ref. [91]; a past fire in a residence was predictive of 
the presence of a fire extinguisher but not of other fire protection measures. In some research, there is a positive association between 
prior experience and a greater rate of prevention measures being taken [92]; however, in others, there is no statistically significant 
relationship [93]. 

1.7. Risk perception 

At a national level, the differences in risk perception and the very meaning of risk are partly based on exposure to certain risks due 
to specific technological, social, geographical, and climate conditions [48]. Ethnic minorities have been found to perceive higher risks 
[48]. Additionally, as the level of fire risk significantly correlates with population density and mass, vulnerable populations can 
demonstrate a considerable increase in fire risk perception [94]. In addition to nation-specific characteristics of people and the dif-
ferences among individuals, the attributes of the potential hazard itself are essential for explaining the perceived fire risk [48]. [95] 
emphasize social knowledge on facts and events shared in a group, e.g., dealing with the risk, and knowledge about dangerous aspects, 
as an integral part of different social representations, which is essential for members of a society when assessing and managing 
emergencies. As reported in the study, the sound of the fire alarm and the detection of fire smoke increased the perception of risk and 
prompted the occupants to evacuate accordingly. Understanding the correlation between the perceived risk and the evacuation 
outcomes may allow facility managers to pass on additional information that may affect the risk perceived by an individual during the 
different stages of fire evacuation and thus improve evacuation efficiency [72]. 

1.8. Socio-economic status and income level 

Areas with more significant socio-economic disadvantage (older houses, lower income, lower employment rates, prevalence of 
vacant dwellings) are at a higher risk of fire [96–99]. Despite the high-risk exposure, people of low socio-economic origin are the least 
prepared and informed about disasters. In addition, the lack of housing affordability and low literacy are typical of this group of people 
[100]. People of low social status live mostly in informal settlements (known as slums, districts, ghettos) where fires often occur 
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[101–104]. The extent to which such settlements are endangered was shown in a study [103] conducted in South Africa, where it was 
reported that in 33 min, 42 dwellings were affected by fire, while in one other fire, a total of 2194 informal apartments were destroyed 
and over 9700 people displaced [101]. Socio-economic status affects the way individuals interpret dangerous events [105], as well as 
their potential adaptive capacities and preparedness for disasters [106], and the way they deal with risks accordingly [95]. In addition 
to the established correlation between socio-economic status and premature deaths [107], we cannot overlook numerous fires that 
seriously affect the individuals experiencing them. Although they do not end in fatalities, they may induce lifelong suffering in terms of 
physical and mental health, along with the loss of property. Furthermore, owing to low socio-economic status, higher risk perception 
was observed in females [48]. Additionally, larger households are more likely to experience fires than smaller ones [98]. 

2. Methods 

This study, which involves quantitative research, examined the fire safety behavior model in residential buildings in Serbia (Fig. 1). 
The purpose of this study was to determine the degree and influence of specific demographic and socioeconomic factors on the fire 
safety behavior model in Serbian residential buildings. The research was conducted using a questionnaire that was administered online 
to 540 people in April 2021 by using the snowball sampling method. The central hypothesis focuses on the extent to which education 
and gender may predict the fire safety behavior model (individual preparedness, personal security, fire risk, fire prevention knowl-
edge) in residential buildings in Serbia. 

2.1. Study area 

The Republic of Serbia, which spans an area of 88,499 km2, is situated at the crossroads of central and south-eastern Europe in the 
Southern Pannonian Plain and the central Balkans. It is bordered on the north by Hungary, the northeast by Romania, the southeast by 
Bulgaria, the south by North Macedonia, the southwest by Montenegro, and the west by Croatia and Bosnia and Herzegovina [108] 
(Fig. 2). In Serbia, there is an increasing trend in the number of fires, as well as the number of dead and injured people (Table 1). Based 
on the official data obtained from the Emergency Situations Department of Serbia, the number of fires in 2017 increased by 50% 
compared to the same period in the previous year. Also, according to the Records of the Directorate for Fire-Rescue Units of the Sector 
for Emergency Situations, in the period from 2012 to 2022, there were 38,279 residential fires in Serbia in which 665 people died, 
1747 were injured and 2134 were rescued. Compared to the years in the mentioned period, the situation was as follows (number of 
fires/deaths): 2012 (946/7), 2013 (836/6), 2014 (887/8), 2015 (827/5), 2016 872/10), 2017 (899/18), 2018 (842/14), 2019 
(796/10), 2020 (842/23), 2021 (828/21). According to the National Strategy for Protection and Rescue (“Official Gazette of RS”, No. 
86/2011 of November 18, 2011), during 2003–2011, about 134,686 fires were recorded in Serbia. In 2020, 51 people died in fires that 
broke out in housing units throughout Serbia. Based on the Ministry of Interior data, fire and rescue services had above 4000 in-
terventions, of which more than 3000 were fires. 

The largest number of residential buildings in Serbia was built in the capital of Belgrade. For that reason, it is important to point out 
that in 2016, about 3643 fires were recorded in Belgrade, whereas in 2018, the number increased to 5142 [109]. In 1980, 888 fires 
were recorded, whereas in 1990, the number of fires tripled (2434). In 2000, there were 3858 fires in Belgrade. There was no increase 
over 2000–2015, during which the number of fires ranged between 3000 and 4000 annually. In 2016 and 2017, 3643 and 5412 fires 
were reported in the city of Belgrade, respectively (resource: https://zis.beograd.gov.rs/index.php accessed on September 17, 2021). 

The Ministry of the Interior, within its scope, performs activities necessary for the implementation of fire protection. The ministry 
performs activities related to planning, organizing and implementing fire protection measures; preventive measures to prevent fire 
outbreaks and mitigate the consequences of fires; supervision over the application of the provisions of this law and the regulations 
adopted on the basis thereof; fire protection plans and other acts related to fire protection; the professional training of the members of 
fire and rescue units; education and training of persons for performing fire protection activities; the development of the strategy; the 
cooperation with other subjects of fire protection; and other activities in the field of fire protection determined by law (Article 17, 

Fig. 1. Research design.  
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“Official Gazette of RS“, No. 111/2009, 20/2015, 87/2018 and 87/2018—other laws). 

2.2. Socio-economic and demographic characteristics 

A total of 690 people (85.50%) were offered to participate in the study (590 agreed and 100 refused to participate). Out of the total 
number of respondents who agreed to participate in the survey, 540 respondents completed the survey questionnaire, whereas the 
remaining 50 respondents failed to fill it in (the completion rate was 91.52%). With 30 years of age as an average, the sample included 
44.4% of males and 55.5% of females (entire nation’s population is 51.3% and 48.7% female and male, respectively—resource: 
Statistical Office of the Republic of Serbia, 2020). The age of the respondents was as follows: 42.41% (aged 18–30), 30.31% (aged 
31–45), 18.15% (aged 46–64), and 8.33% (over the age of 65). Some 33.36% of the respondents were married, whereas 39.3% of 
respondents were single. The majority of the respondents (55.2%) were employed, 50.56% had secondary education, 79.3% had no 
children, 76.7% were not household owners, 50.37% lived in a house, 81.1% lived on the outskirts, and 58.1% rated their health as 
excellent (Table 2). 

2.3. Questionnaire design 

Several published survey approaches [40,41,43,45,77,110,111] were examined and modified to the demographic and socioeco-
nomic realities of Serbia (Appendix A). An evaluation of the understandability and efficacy of the questionnaire was carried out in 
March 2021 in Belgrade, Central Serbia, involving 35 participants. In order to develop the structured questionnaire, questions of a 

Fig. 2. Study area. Location of Serbia (a); counties of Serbia (b). Source: [108].  

Table 1 
Review of the number of fires and consequences for the period from 2010 to 2012. Source: Records of the Directorate for Fire-Rescue Units of the Sector for Emergency 
Situations [21].  

Year 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Number of fires and 
explosions 

11,762 14,892 19,313 15,097 14,702 17,886 28,581 24,493 21,613 17,308 31,936 35,757 

Number of dead in fires and 
explosions 

68 84 94 89 94 89 86 93 86 81 85 95 

Number of injured in fires 
and explosions 

184 165 199 223 236 257 316 307 232 277 370 421  
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closed and five-point scale were utilized (1 = very strongly disagree with 5 = strongly agree). As an initial offer to participate, an online 
questionnaire was posted on social media (social networking sites such as Facebook, Twitter, and LinkedIn, etc.) and an online survey 
platform (google.doc) because of the extraordinary circumstances of the COVID-19 pandemic such as the restriction of movement and 
the need for social distance. The sample was convenient but not necessarily representative of the Serbian population. 

The first section of the questionnaire included a research question about the participants’ socioeconomic and demographic 
characteristics, whereas the second one encompassed issue questions about (a) individual preparedness; (b) personal security; (c) fire 
risk; and (d) fire prevention knowledge. Our quantitative analysis was consistent with the Helsinki Declaration [112], which estab-
lished guidelines for socio-medical research involving human participants. Participants provided their informed consent to participate 
in the study. The research protocol was approved by the committees of the Institutional Review Board of the Scientific–Professional 
Society for Disaster Risk Management and the International Institute for Disaster Research (protocol code 001/2022, January 18, 
2022). 

2.4. Analyses 

Descriptive statistics for the main socioeconomic and demographic features of the participants were calculated in this research. In 
order to study the correlation between predictors and the fire safety behavior model for residential buildings in Serbia, t-tests [113], 
one-way ANOVA [114], Pearson’s correlation and multivariate linear regression were used [115,116]. Given that the initial homo-
geneity test for variance indicated a breach in the assumption of homogenous variance, the results of the two tests—Welsh and 
Brown–Forsythe—that are resistive to the breach of the assumption were used. The preliminary analysis showed that the same test was 
used. Each test was two-tailed, with a significance of p < 0.05. For statistical analysis, SPSS statistics were utilized (IBM SPSS Statistics, 
Version 26, New York, NY, USA). The reliability of the overall questionnaire in terms of Cronbach’s alpha coefficient is 0.813. The 
internal consistency of Likert scales for the individual preparedness subscale (six items) is good, with a Cronbach’s alpha of 0.80. A 
multivariate regression analysis was used, identifying the extent to which the total scores of the main dependent variables (individual 
preparedness, personal security, fire risk, prevention knowledge) were associated with eight demographic and socio-economic vari-
ables: gender, age, education level, marital status, children, owner, employment, and monthly income (Table 2). We tested the central 
hypothesis of how education and gender are the predicting variables in the fire safety behavior model for residential buildings. Earlier 
studies in the residual diagram [116] suggested that normality, linearity, multicollinearity nature (r = 0.79), and variance homoge-
neity assumptions (NPSP and scatterplot) were not disproved. The Scientific–Professional Society for Disaster Risk Management and 

Table 2 
Basic socio-economic and demographic information of respondents (n = 540).  

Variable Category (f) % 

Gender Male 240 44.44 
Female 300 55.56 

Age 18–30 229 42.41 
31–45 168 31.11 
46–64 98 18.15 
65+ 45 8.33 

Marital status Single 212 39.3 
In connection 36 6.7 
Married 180 33.36 
Divorced or widow 108 20 

Education Secondary Sch. (grade 8–9) 273 50.56 
High school (grade 11–12) 110 20.37 
Undergraduate 112 20.74 
Master/doctorate 45 8.33 

Employment status Yes 298 55.2 
No 242 44.8 

Number of children Yes 112 20.7 
No 428 79.3 

Owner of a residential building Yes 126 23.3 
No 414 76.7 

Type of property Flat 268 49.63 
House 272 50.37 

Location of the residential building Centar 102 18.9 
Periphery 438 81.1 

Assessment of health status Very good 220 40.7 
Good 314 58.1 
Bad 4 0.7 
Very bad 2 0.4 

Regulated military service Yes 80 14.8 
No 460 85.2 

Income a Low income (≥50,000 RSD) 315 58.33 
High income (≤50,000 RSD) 225 41.67 

TOTAL 540 100  
a Considered below and above the national monthly average net salary. Retrieved from: http://publikacije.stat.gov.rs/G2018/PdfE/G20181260.pdf, accessed on 

September 2021. 
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the International Institute for Disaster Research, ID-2009202, have accepted this research protocol. 

3. Results 

Based on the methodological framework and study design above, the results were divided into three groups:  

3.1 The predictors of the fire safety behavior model for residential buildings;  
3.2. The results of descriptive statistics and the correlations between the variables and the fire safety behavior model for residential 

buildings;  
3.3. The gender perspective of the fire safety behavior model for residential buildings. 

3.1. The predictors of the fire safety behavior model for residential buildings 

The multivariate regression analyses showed that education level, ownership, and monthly income did not significantly affect 
individual preparedness, personal security, fire risk, and fire prevention knowledge. On the other hand, the major predictor of indi-
vidual preparedness is gender (β = 0.359), explaining 11.15% variance in the score, followed by having children (β = − 0.123, 0.8%), 
age (β = − 0.108, 0.7%), and employment (β = 0.104, 0.8%). This individual preparedness model (R2 = 0.18, Adj. R2 = 0.17, F = 14.58, 
t = 17.47, p = 0.000) with all the mentioned independent variables explains the 17% variance in individual preparedness for fires in 
residential buildings (Table 3 and Fig. 3). 

The multivariate regression analyses revealed that the critical predictor of personal security is gender (β = 0.202), which explains 
the 3.53% variance in the score, followed by age (β = 0.180, 1.90%) and marital status (β = − 0.136, 1.44%). This personal security 
model (R2 = 0.094, Adj. R2 = 0.080, F = 6.63, t = 16.29, p = 0.000) with all the mentioned independent variables explains the 8% 
variance in personal security regarding fires in residential buildings. In addition, we found that the most important predictor of fire risk 
perception is having children (β = 0.279), explaining 4.20% variance in the score, followed by gender (β = 0.193, 3.24%), explaining 
3.24% variance in the score, followed by having children (β = − 0.123, 0.8%), marital status (β = 0.132, 1.36%), and employment (β =
− 0.111, 0.9%) (Table 3 and Fig. 3). 

The fire risk perception model (R2 = 0.088, Adj. R2 = 0.074 F = 6.13, t = 8.64, p = 0.000) with all the mentioned independent 
variables explains the 7% variance in personal security regarding fires in residential buildings. The most important predictor of 
prevention knowledge is gender (β = 0.237), which explains 4.88% variance in the score, followed by employment (β = − 0.135, 
1.32%). This fire prevention knowledge model (R2 = 0.115, Adj. R2 = 0.101, F = 8.26, t = 22.18, p = 0.000) with all the mentioned 
independent variables explains the 10% variance of fire prevention knowledge (Table 3 and Fig. 3). 

3.2. Results of descriptive statistics and the correlations between the variables and the fire safety behavior model for residential buildings 

The examination of the level of preparedness for residential fires found that the majority of respondents believe that they are not 
prepared to respond to the residential threat of fire and that their local community is not prepared for fire threat situations. On the 
other hand, a narrow majority of respondents believe that the state is prepared to respond in fire threat situations. Aside from that, it 
was found that slightly less than half of the respondents believe that the competent authority such as the Sector for Emergency Sit-
uations is prepared to respond to the threat of fire (Fig. 4). 

Further results showed that the majority of respondents believed that there was no likelihood of a fire caused by a thrown cigarette 
butt. On the other hand, the majority of respondents believed that there was a likelihood of fire caused by an explosion of faulty 
devices, rather than because of an unquenched heat body (Fig. 5). 

When asked if it is safer to wait during fire until they are sure that the fire reaches their dwelling or evacuate immediately, the 
majority of respondents said that it is safer to evacuate immediately, whereas the minority think that it is safer to wait until they are 
sure that the fire reaches their place of dwelling. Based on experiences that demonstrate that a large number of people are to blame for 
endangering their own lives during a fire in the attempt to protect property from being destroyed, the respondents were asked whether 

Table 3 
Results of a multivariate regression analysis concerning subscales (individual preparedness, personal security, fire risk, knowledge of prevention) for the fire safety 
behavior model (n = 540).  

Predictor Variable Individual Preparedness Personal Security Fire Risk Perception Fire Prevention Knowledge 

B SE β B SE β B SE β B SE β 

Gender 0.713 0.085 0.359 ** 0.394 0.089 0.202 ** 0.379 0.089 0.193 ** 0.425 0.080 0.237 ** 
Age ‒0.252 0.122 ‒0.108 * 0.415 0.126 0.180 * 0.202 0.128 0.087 ‒0.327 0.115 ‒0.155 * 
Education level 0.030 0.083 0.015 0.174 0.086 0.091 0.027 0.087 0.014 ‒0.156 0.078 ‒0.089 
Marital status ‒0.140 0.089 ‒0.071 ‒0.263 0.092 ‒0.136 * 0.257 0.093 0.132 * ‒0.104 0.084 ‒0.059 
Children ‒0.291 0.128 ‒0.123 * 0.048 0.133 0.021 0.651 0.135 0.279 ** 0.116 0.121 0.054 
Owner 0.092 0.104 0.040 0.019 0.108 0.008 ‒0.028 0.109 ‒0.012 0.016 0.098 0.008 
Employment 0.200 0.090 0.104 * 0.126 0.094 0.066 ‒0.212 0.095 ‒0.111 * ‒0.234 0.085 ‒0.135 * 
Monthly income 0.069 0.174 0.016 0.233 0.181 0.056 0.166 0.182 0.040 0.717 0.164 0.188 

Adjusted R2 0.17 0.94 0.07 0.10 

*p ≤ 0.05; **p ≤ 0.01; B: unstandardized (B) coefficients; SE: std. Error; β: standardized (β) coefficients. Note: males, young (<30), single-headed households, secondary 
school respondents, one child, low income (≤50,000 RSD) and owners have been coded as 0; 1 has been assigned otherwise. 
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they would remain in their homes in order to protect their property despite assessing that fire risk is high; the majority answered in the 
negative, whereas a minority stated that they would remain in their homes to protect their property despite their assessment that the 
fire threat is high. Furthermore, the majority of respondents would not wait for the fire and rescue services to instruct them on what to 
do and that people in fire-induced disasters rely on fire and rescue services to defend their property (Table 4). 

Aside from that, it was found that the majority of respondents feel insecure about possible fire-threatening situations; said that fire 
is unlikely to happen in their household; believe that there is no risk of death or injuries due to fire; use non-flammable building 
materials such as tiles, slate, stone, etc.; did not know how to turn off any of the switches/valves; have a fear of fire; and would evacuate 
with their families down the stairs to protect their family if a fire broke out on their floor. On the other side, a minority of respondents 
have a fear of fire; believe that they are well informed about fire threats; believe that a fire is unlikely to destroy or damage their 
property; have fire response plans; volunteered in the community to help clean and remove flammable materials (e.g., brush, litter) or 
have organized fire education programs in the community; knew how to turn off electricity switches, water and gas valves; would not 
leave the apartment, thereby ensuring that all the doors and windows are closed, then, would jump out the window, hide in the 
bathroom and pour water; and two respondents would evacuate using the elevator (Table 4). 

As for planning to improve the fire safety measures for possible fire threats, the majority considered providing a fire extinguisher, 
then a smoke detector, a fire cover, a first aid kit, and supplies. However, the most significant number of respondents did not consider 

Fig. 3. The predictors of the fire safety model.  
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providing fire safety measures for their households. The majority of respondents do not share information on various aspects of fire risk 
with their acquaintances. As for the completed training in giving emergency first aid, the majority of respondents were trained, and 
said they behave sensibly during a fire, whereas the minority assess themselves as panic-stricken in fire disasters. Regarding the issue of 
safe response to fire in residential buildings, the results indicate that most of the respondents know how to respond safely, although 
others cannot predict their response (Table 4). 

To assess the knowledge and perception of the respondents about the main cause of death during a fire, they were asked whether 
burns are the main cause of death during a fire. The majority of respondents responded negatively, whereas one-third of respondents 
shared the opinion that burns are the leading cause of fatalities in a fire. Asked to evaluate the usefulness of preventive measures and 
knowledge about fires in residential buildings, most respondents consider preventive measures and knowledge as extremely useful. In 
addition, most respondents said they were acquainted with the facility/dwelling place and evacuation routes and were familiar with 
the location of the fire hydrant in the facility (Table 4). In order to assess the knowledge of the respondents about the method of 
extinguishing fires of different categories, they were asked how to extinguish fire caused by the combustion of books and paper in 
general. A slight majority of respondents (50.3%) answered that they would extinguish it with water, and the minority would use 
carbon dioxide (4.2%). Asked about how they would extinguish an electrical fire, the majority of respondents (30.1%) would choose 
dry powder, whereas the minority of respondents would use water (3.5%). 

Given the subject of the study, the respondents were asked if they or any of their acquaintances had experienced a fire threat. Some 
10.5% of respondents confirmed the experience with fire threats at home, 11.2% responded that they had a fire experience, but not at 
home, whereas 9.8% experienced the fire indirectly, as a witness, bystander, or a first person to respond to a fire threat. Respondents 
who gave a positive answer to the previous question were asked how they found out about the fire. Bearing in mind the way of finding 
out about the fire, the majority of respondents saw smoke, whereas the lowest number of respondents stated the activation of the fire 
alarm system. Furthermore, half of the respondents said that they had no experience with fire threats (Fig. 6). 

Fig. 4. Public opinion of fire safety.  

Fig. 5. Respondents’ attitudes to possible causes of fire.  

V.M. Cvetković et al.                                                                                                                                                                                                  



International Journal of Disaster Risk Reduction 76 (2022) 102981

11

Table 4 
Results of descriptive statistics regarding individual preparedness, personal security, risk perception and knowledge about fire safety.  

Variables Percentage 

Health consequences due to the fire experience 49.6 
Support or assistance during a fire evacuation 32.6 
Burn is the main cause of death during a fire 33 
It is safer to wait during fire until I am sure 15.6 
I will start evacuation and will not wait 84.4 
Stay to defend your property 13.3 
Rely on fire and emergency services to defend their property 71.1 
People should wait until a firefighter instructs them 49.6 
Plan for threatening events 13.3 
Familiar with place of dwelling and evacuation routes in fire disaster 44.4 
Familiar with the location of the fire hydrant 48.9 
Installed extinguishing system in the household 23.7 
Discuss fire protection with family members 30.4 
Share information on various aspects of fire risk with acquaintances 40 
Trained to give emergency first aid 67.4 
I behave rationally during a fire 83.7 
I am panic-stricken during a fire 16.3 
Volunteered or organized community fire education programs 18 
Clean roof surfaces/gutters and surrounding vegetation 40.7 
Use non-combustible building materials 60.7 
I know how to turn off the gas valve 1.5 
I know how to turn off the electricity switch 13.3 
I know how to turn off the water valve 10.4 
Use fire extinguishers as fire protection measures 21.5 
Use fire cover as a fire protection measure 0.7 
Use a smoke detector as a fire protection measure 1.5 
I have a first aid kit 32.6 
I have not considered the fire protection measures 43.7 
Fear of fire 50.4 
Know how to use a hydrant 20 
Know how to use a dry powder fire extinguisher 40.7 
Know how to use a carbon dioxide-based fire extinguisher 25.2 
Carbon monoxide is a poisonous gas 88.1 
Fire is the greatest danger to health 14.8 
Demolition of a building due to fire is the greatest danger to health 3.0 
Negative combustion products are the greatest danger to health 78.5 
Know the telephone number of the firefighters 88.1 
Fire response training undergone 37 
Motivated for a fire response training 83 
I would not leave the apartment and close all the windows 12.6 
I would start the evacuation with my family using the stairs 69.6 
I would evacuate by elevator 0.7 
I would hide in the bathroom and pour water on myself 1.5 
I would jump out the window 3.7  

Fig. 6. Method of finding out about the fire.  
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With the question about whether respondents had undergone training to use firefighting equipment, we found that most of the 
respondents knew how to use a dry powder fire extinguisher. On the other side, the minority of respondents knew how to use the 
hydrant network. Moreover, it was found that the majority of respondents know that carbon monoxide is a poisonous gas and believe 
that products of fire combustion or smoke pose the greatest danger in fires, whereas only the minority consider high temperatures to be 
the most dangerous. The majority of respondents know the procedure of calling fire and rescue services, have undergone some fire-
fighting training, and are willing to take fire training (Table 4). Asked about the available household fire safety measures, the majority 
of respondents have a fire hydrant in residential buildings and know evacuation routes. The lowest number of respondents have a plan 
for reacting to situations caused by fires, etc. (Fig. 7). 

The majority of respondents said that they had a close relationship with a neighbor, a relative, or a friend who lives in the same 
town or place which could give them emotional comfort in case of fire or after a disaster caused by a fire. Additionally, 25.3% of 
respondents stated that a neighbor, a relative, or a friend live in the same town or place, whom they can turn to for advice if they have 
any difficulties in solving fire-induced problems, whereas 24.5% believed that they could protect themselves or deal with any issue that 
a fire might cause. 

Further analysis showed that the majority of respondents (X = 2.29) believe that fire is likely to occur in the next ten years, whereas 
the lowest number of respondents believe that the fire would occur in the next year (X = 1.92) (Fig. 8). 

Table 5 below shows the results obtained from the respondents on their motivation to install or provide fire safety equipment for 
their homes and the main reasons for not taking preventative actions. Results showed that most respondents reported the following 
reasons for not taking preventative actions: emergency services would provide me assistance and the high cost of the equipment. On 
the other hand, a minority of respondents believed that taking these measures would not make a significant difference. On the other 
hand, most respondents are motivated to install some fire safety equipment because of personal safety and the high risk of fire. 

In relation to the reliability of the source of information through which citizens are informed about residential fires, the following 
sources were identified: at the faculty (M = 3.37); the internet (M = 3.27); books (M = 3.23); family (M = 2.38); school (M = 2.36); 
television (M = 2.32); and radio (M = 2.02) (Fig. 9). 

One-way ANOVA results showed the correlation between education and the following variables: local community preparedness to 
fire response (p = 0.005); the perception of safety (p = 0.034); fire risk (p = 0.000); the occurrence of death (p = 0.000); family (p =
0.029); television (p = 0.000); radio (p = 0.001); and the Internet (p = 0.001). No statistically significant correlation was found with 
other variables (Table 6). 

Further analyses showed that respondents with a secondary school degree gave the highest scores for fire risk perception (x = 3.24; 
sd = 0.94), occurrence of death (x = 1.91; sd = 0.91), and television (x = 2.46; sd = 0.99). Respondents with university degrees gave 
the highest scores for the local community’s preparedness to respond to fire (x = 2.73; sd = 0.91), family (x = 2.83; sd = 0.92), and 
radio (x = 2.50; sd = 0.51). Furthermore, respondents with high school degrees gave the highest scores for fire risk (x = 2.27; sd =
1.06), and the Internet (x = 3.36; sd = 1.13). 

Additionally, a correlation between marital status and the following variables was determined: individual preparedness (p =
0.000); the perception of safety (p = 0.000); the fear of fire (p = 0.030); fire risk (p = 0.001); the occurrence of death (p = 0.000); the 
occurrence of injuries (p = 0.000); property destruction (p = 0.003); school (p = 0.023); television (p = 0.002); radio (p = 0.012); and 
the Internet (p = 0.000) (Table 6). 

Further analyses demonstrated that respondents in a relationship gave the highest scores to individual preparedness (x = 2.80; sd =
0.98), and the occurrence of death (x = 1.88; sd = 0.95). Married respondents gave the highest scores to the Internet (x = 3.56; sd =
0.96) and property destruction (x = 3.12; sd = 1.09). Divorced or widowed respondents gave the highest scores for the perception of 
safety (x = 3.78; sd = 0.42), fire risk (x = 2.01; sd = 1.02), school (x = 2.48; sd = 0.81), television (x = 2.60); sd = 0.98), and radio (x =
2.24; sd = 1.03) (Table 6). 

Fig. 7. Respondents’ attitudes to specific fire safety measures.  
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A correlation was found between age and the following variables: individual preparedness (p = 0.006); local community pre-
paredness (p = 0.012); knowledge about fires (p = 0.000); the occurrence of death (p = 0.000); the occurrence of injuries (p = 0.000); 
property destruction (p = 0.000); family (p = 0.015); television (p = 0.023); radio (p = 0.004); and the Internet (p = 0.001). Further 
analyses showed that older respondents gave the highest scores to individual preparedness (x = 3.15; sd = 0.66), knowledge about fires 
(x = 3.15; sd = 0.66), family (x = 2.54; sd = 0.54), television (x = 2.62; sd = 1.08), and radio (x = 2.38; sd = 1.15) (Table 6). 

Young respondents gave the highest scores to local community preparedness (x = 3.07; sd = 1.01), the occurrence of death (x =
1.77; sd = 0.90), the occurrence of injuries (x = 2.39; sd = 0.98), and property destruction (x = 2.79; sd = 1.20), internet (x = 3.36; sd 
= 1.12). 

With regard to the location of buildings, a correlation was found with the following variables: individual preparedness (p = 0.000); 
the perception of safety (p = 0.000); the fear of fire (p = 0.000); knowledge of fires (p = 0.000); fire risk (p = 0.000); the occurrence of 
death (p = 0.026); family (p = 0.000); and school (p = 0.010) (Table 6). 

Further analyses showed that respondents who live in the city/town center gave the highest scores for individual preparedness (x =
3.29; sd = 0.89), the perception of safety (x = 3.59; sd = 0.85), knowledge of fires (x = 3.35; sd = 0.91), fire risk (x = 2.06; sd = 1.19), 
family (x = 2.47; sd = 1.18), and school (x = 2.59; sd = 1.17). Respondents who live in the outskirts of cities/towns gave the highest 
scores for fear of fire (x = 3.18; sd = 1.27) and the occurrence of death (x = 1.91; sd = 1.17). 

More analyses found that there was a slight relationship between age and individual fire preparedness (r = 0.165), knowledge of 
fires (r = 0.121), the occurrence of death (r = − 0.263), the occurrence of injuries (r = − 0.273), and property destruction (r = − 0.242) 
(Table 7). Further analysis of the results shows that with the increase in the age of the respondents, the assessment of individual 
preparedness for residential fires increases, as well as the knowledge about fires. On the other hand, a negative correlation was found, 

Fig. 8. Respondents’ attitudes regarding the likelihood of a residential fire in the future.  

Table 5 
Reasons for the introduction and for not taking the preventive fire protection measures.  

Reasons Percentage (%) 

Personal safety 73.4 
Family safety 11.2 
Experiences with fire 22.3 
Frequent fire situations in recent years 8.5 
Conversations with friends 9.8 
Education on fire 5.8 
Precaution 6.5 
High risk of fire 26.5 
Fear of fire 13.5 
Common fires in residential buildings 18.7 
I don’t know what I am supposed to do 20.7 
I don’t have time to prepare 8.1 
I don’t want to think about it 14.1 
High cost 81.5 
Emergency services provide assistance 97 
It will not make a difference 5.6  
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which shows that with the growth of the age of the respondents, the level of assessment of the occurrence of death, injuries and the 
assessment of property destruction decreases. 

3.3. Gender perspective of the fire safety behavior model in residential buildings 

The results of the t-test suggest a statistically significant difference between males and females in terms of trust in the legal system 

Fig. 9. Respondents’ attitudes regarding the information available on residential fires in different entities.  

Table 6 
One-way ANOVA results of fire safety behavior and education level, marital status, age, and building location.  

Variable Mean Std. Deviation Education Marital Status Age Location of Buildings 

F P F p F p F p 

Individual preparedness 2.80 0.95 1.39 0.24 3.55 0.007 * 5.15 0.006 * 16.47 0.000 ** 
Local community prep. 2.71 1.00 4.27 0.005 * 1.14 0.333 4.45 0.012 * 2.26 0.080 
Perception of safety 3.15 0.94 2.91 0.034 * 6.39 0.000 ** 2.24 0.107 7.17 0.000 ** 
Fear of fire 2.67 1.21 1.86 0.134 2.69 0.030 * 2.78 0.063 7.35 0.000 ** 
Knowledge of fires 2.96 0.86 2.07 0.102 2.42 0.057 8.22 0.000 ** 8.62 0.000 ** 
Fire risk 1.83 0.94 6.40 0.000 ** 4.48 0.001 * 1.16 0.314 6.10 0.000 ** 
Occurrence of death 1.68 0.85 11.54 0.000 ** 5.34 0.000 ** 13.36 0.000 ** 3.11 0.026 * 
Occurrence of injuries 2.30 0.96 2.56 0.054 7.39 0.000 ** 15.55 0.000 ** 2.21 0.086 
Property destruction 2.69 1.19 1.54 0.202 4.16 0.003 * 8.70 0.000 ** .813 0.487 
Family 2.38 0.94 3.02 0.029 * 1.12 0.345 4.23 0.015 * 7.89 0.000 ** 
School 2.36 1.00 .860 0.462 2.86 0.023 * 0.52 0.595 3.82 0.010 * 
Television 2.32 0.97 7.51 0.000 ** 4.34 0.002 * 3.7 0.023 * .862 0.460 
Radio 2.02 0.99 5.68 0.001 ** 3.27 0.012 * 5.52 0.004 * .462 0.709 
Internet 3.01 0.59 1.90 0.001 ** 6.36 0.000 ** 7.16 0.001 * 2.06 0.104 

*p ≤ 0.05; **p ≤ 0.01. 

Table 7 
Pearson’s correlation results for the relationship between fire safety behavior and the age of the respondents.  

Variables Sig. r 

Individual preparedness 0.000 * 0.165 
Local community prep. 0.144 0.064 
Perception of safety 0.673 0.019 
Fear of fire 0.577 − 0.025 
Knowledge of fires 0.006 * 0.121 
Fire risk 0.883 0.006 
Occurrence of death 0.000 ** − 0.263 
Occurrence of injuries 0.000 ** − 0.273 
Property destruction 0.000 ** − 0.242 

*p = 0.05; **p ≤ 0.01. 
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(p = 0.00); individual preparedness (p = 0.00); the perception of safety (p = 0.00); the fear of fire (p = 0.00); knowledge of fires (p =
0.00); fire risk in the household (p = 0.00); the occurrence of death (p = 0.00); the occurrence of injuries (p = 0.00); the destruction of 
property (p = 0.00); family (p = 0.00); school (p = 0.00); and the Internet (p = 0.00) (Table 8). 

The results of further analyses infer that males, to a greater extent than females, rate the following variables higher: individual 
preparedness for residential fires (males x = 3.01; females x = 2.51); perception of safety (males x = 2.88; females x = 3.01); 
knowledge of fires (males x = 3.19; females x = 0.83); fire risk in the household (males x = 2.04; females x = 1.71); and family (males x 
= 2.68; females x = 2.37) (Table 8). 

In contrast, females, to a greater degree than males, rate the following variables higher: the occurrence of death (females x = 1.79; 
males x = 1.50); the occurrence of injuries (females x = 2.43; males x = 2.08); the destruction of property (females x = 2.89; males x =
2.35); school (females x = 2.48; males x = 2.33); and the Internet (females x = 3.48; males x = 2.92) (Table 8). 

The obtained chi-square test results suggest a statistically significant correlation with the following variables: previous experience 
with fire; the method of informing about fire; health consequences; evacuation support; the protection of property from fire; waiting 
for expert advice; knowledge of evacuation routes; discussing ways to protect against fire; a way of reacting; the awareness of 
acceptable behavior; the usefulness of preventive measures; knowledge of switches/valves; available accessories and appliances; the 
introduction of preparedness measures; preparedness barriers; fear of fire; a way to protect the family; the knowledge of using a 
hydrant network; dry powder fire extinguisher; carbon dioxide fire extinguisher; and training experience (Table 9). 

Further analyses of the obtained results demonstrate that women experienced a fire in their house more than men (66.7%). 
Moreover, women know a person who experienced a fire in an apartment (79.2%). They found out about the fire by seeing smoke 
(53.1%), from a neighbor (70.8%) or smelling smoke (66.7%). Women also had health consequences due to fire (58.8%); need help 
during evacuation (84.1%); consider burns to be the leading cause of death during fires (80%); start evacuation and do not wait for the 
fire to reach the apartment (83.7%); think to a greater degree that they should get advice before they do something (54.7%); have a 
close relationship with a neighbor that will provide her with emotional comfort during or after the fire (71.4%); discuss fire threat-
ening situations with members of their household (34.9%); are panic stricken during fire (8.2%); find preventive measures useful 
(92%); know how to turn off the electricity switches (17.4%); know how to turn off the water valves (12.8%); have a smoke detector 
(2.3%); have first aid kits (39.5%); would undertake evacuation by fire escapes (42%); answered correctly that they would turn off the 
electrical device with carbon dioxide (19.8%); and point out that the greatest danger in fires is fire and the release of large amounts of 
heat (10.2%). 

To a greater extent than women, men point out that they experienced a fire in someone else’s apartment (62.5%); defend their 
property despite a fire (66.7%); state that they would find it difficult to find someone to help them during the evacuation (66.7%); are 
able to protect their personal safety and cope with all adversities during a fire (60%); are familiar with evacuation routes (55.1%); have 
knowledge of giving emergency first aid (73.5%); rationally assess their behavior during fire (91.8%); are extremely well versed in 
appropriate behavior during fire (8.2%); clean roof surfaces and basements (62.8%); know how to turn off the gas valve (2%); own a 
fire extinguisher (28.6%); own a fire blanket (2%); want to purchase a fire extinguisher (36.7%); state that they were motivated by 
security issues (65%); answered incorrectly that they would extinguish flammable liquids with sand (46.9%); know how to use a 
hydrant network (38.8%); know how to use a fire extinguisher with powder (73.5%) and carbon dioxide (44.9%); say that they are 
most at risk from harmful combustion products (85.7%); and have undergone specific response trainings (53.1%). 

4. Discussion 

In this study, the fire safety behavior model for residential buildings in Serbia was investigated, starting from the unexplored level 
of the fire safety of citizens in residential buildings in Serbia and increasing the number of fires and the severity of their consequences 
for people and their property. Because of that, this study observes people’s behavior during a fire in a building, which can significantly 
reduce human casualties and material damage. The results of this study showed that gender and age are the main predictors for in-
dividual preparedness and personal security, whereas gender is also a predictor for fire prevention knowledge. It is important to point 

Table 8 
Independent samples’ t-test results between gender and the variables on fire safety behavior.  

Variable F t Sig. (2-Tailed) df Male X (SD) Female X (SD) 

Individual preparedness 6.24 9.91 0.000 ** 422 3.29 (0.84) 2.51 (0.90) 
Local community prep. 0.25 2.92 2.92 518 2.88 (1.01) 2.61 (0.98) 
Perception of safety 0.74 4.98 0.000 ** 518 3.42 (0.78) 3.01 (0.98) 
Fear of fire 1.14 − 6.54 0.000 ** 518 2.23 (1.06) 2.93 (1.22) 
Knowledge of fires 1.08 4.65 0.000 ** 518 3.19 (0.83) 2.83 (0.85) 
Fire risk in the household 0.33 3.94 0.000 ** 518 2.04 (1.06) 1.71 (0.84) 
Occurrence of death 10.00 − 4.02 0.000 ** 46.1 1.50 (0.73) 1.79 (0.89) 
Occurrence of injuries 16.31 − 4.12 0.000 ** 447 2.08 (0.86) 2.43 (1.00) 
Destruction of property 3.36 − 5.04 0.000 ** 518 2.35 (1.03) 2.89 (1.24) 
Family 13.56 − 0.03 0.000 ** 518 2.68 (0.80) 2.37 (1.00) 
School 31.23 − 0.48 0.000 ** 518 2.33 (0.80) 2.48 (1.11) 
Television 20.64 0.18 0.854 485 2.31 (0.79) 2.30 (1.05) 
Radio 11.07 1.12 0.261 477 2.08 (0.84) 1.99 (1.07) 
Internet 18.37 − 6.11 0.000 ** 458 2.92 (0.93) 3.48 (1.11) 

*p ≤ 0.05; **p ≤ 0.01. 
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out that the education level, ownership, and monthly income did not significantly affect individual preparedness, personal security, 
fire risk, and fire prevention knowledge. Aside from that, results showed that marital status is a predictor of personal security; on the 
other hand, employment status is a predictor of fire prevention knowledge. 

By further descriptive analyses, we found that the majority of respondents believe: that they and their local community are not 
prepared to respond to the threat of residential fire; there is no likelihood of a fire caused by a thrown cigarette butt; there is a greater 
likelihood of a fire caused by an explosion of faulty devices rather than because of an unquenched heat body; and it is safer to evacuate 
immediately. On the other hand, the minority think that it is safer to wait until they are sure that the fire reaches their place of 
dwelling; should not wait for the fire and rescue services to instruct them on what to do; think that people in fire-induced disasters rely 
on fire and rescue services to defend their property; feel insecure about possible fire-threatening situations; and believe that there is no 
risk of death or injuries due to fire, etc. 

According to the data in this study, gender was a leading variable in predicting the fire safety behavior model in residential 
buildings in Serbia. A statistically significant difference between males and females was found, which is in accordance with the results 
of previous research [53–55,117,118] . We found that, to a greater extent than females, males rate the following variables higher: 
individual preparedness for residential fires; the perception of safety; knowledge of fires; fire risk in the household; and they are 
informed about residential fires by the family. The fact that males in Serbia are more likely than women to serve in the military, where 
they get emergency response training, might account for their higher level of preparation [119]. They may be encouraging people to 
think of themselves as more proactive and ready to participate when the time comes [120]. Research also shows that males are more 
likely to be injured and killed from fires than females [118], which can be explained by the strong desire among men to tackle the fire 
themselves [117] or it is possible that women are more realistic when it comes to assessing their own and their families’ readiness. 
Aside from that, we can assume that women who are regarded less favorably than men and marginalized in the family and society are 
likely to feel less prepared for disasters and more exposed to risk [120]. 

In contrast, females, to a greater extent than males, rate the following at a higher degree: the occurrence of death; the occurrence of 
injuries; the destruction of property; and informed about residential fires by school and via the Internet. The obtained results can be 
explained by observed differentiated roles and responsibilities, skills and capabilities [121], the social role of a female both in daily 
activities and the society in general [56], fewer household resources, the fact that women feel more vulnerable to their possible loss 
[57], and the fact that physical vulnerability increases sensitivity and concern [58]. Moreover, women are more at risk of psychosocial 
reactions [122]. Moreover, in Serbia, women are weakly represented in the disaster planning response and overall decision-making 
processes [120]. 

This study has found a positive correlation, albeit a low one, between age and the perception of individual preparedness, whereby 
the older the person, the better the assessment of individual preparedness to respond to fire. Furthermore, the findings demonstrate 

Table 9 
Chi-square test results correlating gender and the variables on fire safety behavior.  

Variables Sig. (2-Tailed) df X2 

Previous experience with fire 0.000 ** 5 31.05 
Method of informing about the fire 0.003 * 5 18.16 
Health consequences 0.011 * 1 5.64 
Evacuation support 0.000 ** 1 46.93 
Protection of property from fire 0.000 ** 1 33.14 
Waiting for expert advice 0.002 * 1 9.56 
Response plan 0.574 1 0.315 
Knowledge of evacuation routes 0.000 ** 1 14.15 
Fire hydrant location 0.143 1 2.14 
Fire extinguishing system installed 1.84 1 1.84 
Discuss ways to protect against fire 0.003 * 1 9.13 
Knowledge of first aid 0.023 1 5.14 
Way of reacting 0.000 ** 1 14.92 
Awareness of adequate behavior 0.000 ** 4 41.52 
Usefulness of preventive measures 0.000 ** 4 38.33 
Volunteering after a fire 0.540 1 1.21 
Use of non-combustible materials 0.468 1 0.045 
Knowledge of switches/valves 0.000 ** 4 24.49 
Available accessories and appliances 0.000 ** 4 37.75 
Introduction of preparedness measures 0.009 * 5 15.32 
Preparedness barriers 0.000 ** 12 36.24 
Fear of fire 0.000 ** 2 29.33 
A way to protect the family 0.000 ** 16 61.88 
Knowledge of using a hydrant network 0.000 * 2 68.33 
Powder fire extinguisher 0.000 ** 2 136.63 
Carbon dioxide fire extinguisher 0.000 ** 2 62.89 
Carbon monoxide 0.115 2 4.32 
Area code of firefighters/rescuers 0.142 2 3.89 
Training experience 0.000 ** 2 34.33 
Probability of fire outbreak in the next year 0.123 1 1.41 

*p ≤ 0.05; **p ≤ 0.01. 
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that as respondents’ ages rise, so does their appraisal of individual preparation for fires, as well as their understanding of flames. On the 
other side, a negative correlation was discovered, indicating that as respondents’ ages increase, the degree of evaluation of the 
occurrence of death, injuries, and property devastation falls. These data are anticipated because as people grow old, they come to be 
more knowledgeable and have more life experience [123], whereas the oldest citizens fear death. The increase in the assessment of 
individual preparedness for fires with the age of the respondents can be explained by the development of previous experience in such 
situations [124]. Additionally, certain studies have confirmed that older respondents believed most in community preparedness [125]. 
Other spheres of life report on similar observations; for example, in traffic, most fatalities occur among young people, and during 
COVID-19, the older population chooses to be vaccinated more readily than the young [15]. Similarly, in fire prevention, the elderly 
are expected to take more protection measures [126]. These findings are in agreement with the results of the study conducted by 
Ref. [127]; which point to the differences in attitudes among different age groups and family structures. Moreover, the study confirmed 
that the participants were found to lack the knowledge and/or ability to engage in fire prevention, and their firefighting skills were also 
poor. In their study [128], also found that increasing age, physical disability, and lower education and income were independently and 
significantly correlated with overall poorer preparedness for disasters. In our study, no significant difference in attitudes was found 
among the young population, as is the case in a study conducted by Mousavi Shahab Kariminia and Shirin Toghyani [129], where 
women aged 20–30 had the highest perception of fire risk in buildings. 

The results of the study suggest a statistically significant correlation between the level of education of people and the perception of 
individual preparedness for the threat of fire, thus supporting the results of other empirical studies [9,25,129–131]. Most respondents 
with the highest education level (doctorate) state that they are prepared to respond to fire threats, whereas those who completed high 
school are the least prepared to respond to fire situations. Interestingly enough, the respondents with master’s and doctoral degrees 
had the poorest fire probability rate, in contrast to those with high school and secondary school education. Similarly [9], found a 
significant correlation between the perceived knowledge and the different measures of preparedness for home fires and the predict-
ability of objective knowledge for the preparedness for disasters caused by fires. As for the section of the questionnaire aimed at 
gathering information about the preparedness of citizens for fire, participants of future questionnaires should be asked to rate the most 
dangerous aspect of fires (smoke, fire heat, or particulate matter) to examine what aspects of fires citizens recognize as the most 
dangerous (smoke or other) and what measures they would take following the stated degree of danger [132]. 

As for the available home fire prevention measures [133], most respondents stated that they possess a first aid kit and fire ex-
tinguishers, whereas only four respondents had a smoke detector in their households. Although a large number of respondents did not 
consider providing fire protection equipment (with high cost being a major reason), those who did entertain the thought of providing 
fire protection equipment primarily considered purchasing a fire extinguisher, whereas a minimal number of respondents considered 
providing smoke detectors. In contrast, in a study conducted by Knuth et al. [134], several people who considered purchasing a smoke 
detector were significantly higher (66%) compared to other fire prevention measures, which can be attributed to legal requirements for 
smoke detectors in private households in many German states. At present, all these measures can be considered basic fire protection 
measures; however, they are still implemented at a low rate, and modern, more complex techniques, such as fire barriers to prevent 
smoke and fire [132], were not even considered by respondents (who might not even know about them, which suggests a low level of 
safety culture). As taking preventive measures in the household relies on assessing the likelihood of fire in the future, the perception of 
the probability of the occurrence of fire in the period of one, five, and ten years was examined in the study. The investigation found that 
citizens estimate fire occurrence as least probable within the next ten years, whereas the likelihood rises over the years, with the 
highest likelihood being at ten years. A relatively low perception of the probability of fire occurrence was observed for all the three 
examined periods, confirming the investigation results conducted by Ref. [15]. 

Furthermore, the results of the chi-square test point to a statistically significant correlation between marital status and individual 
preparedness to respond to fire disasters. Respondents in a relationship mostly emphasize that they are prepared to respond in fire- 
threatening situations, in contrast to the ones that are not in a relationship. Similarly, in their study [134], found that married peo-
ple are more likely to be prepared to respond to fire-threatening situations and consider providing various household fire protection 
measures, such as fire extinguishers or smoke detectors [135]. also confirmed the high probability that couples are better prepared to 
respond to disasters in their study. The results of their study reveal that married couples perceive preparedness to disaster through a 
collaborative process between husband and wife; although, in many cases, partners do not share their opinions about the preparations. 
Regarding the fire protection plan, any disagreement between household members increases the likelihood of a risky outcome for 
couples or families. In addition, any disagreement or the lack of preparation in this respect may delay or hamper any actions aimed at 
the effective response to fire disaster and may result in fatalities [136]. 

The limitations of our study include (1) the impossibility of surveying citizens in different urban areas, face to face; (2) non- 
conducted fire risk research within the facilities where the respondents live; (3) insufficient representation of respondents from 
rural areas; (4) an insufficient number of senior citizens over 70 years of age; (5) non-conducted qualitative research in which the 
shortcomings of the fire protection system in the Republic of Serbia would be elaborated in more detail; and (6) the sample was 
convenient but not necessarily representative of the Serbian population. 

5. Conclusions 

Previous unexplored levels and factors influencing fire safety in residential buildings in Serbia have contributed to the design, 
development and testing of the fire safety behavior model with the aim of better understanding how to improve fire safety. The paper 
tests the hypothesis that education and gender are predictors in the fire safety behavior model. In this paper, this hypothesis was 
partially confirmed, bearing in mind that gender is the main predictor, not education. On the other hand, it was found that, in addition 
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to gender, the most significant influence on the observed model was the age of the respondents. In addition, the results showed that the 
level of perception of fire safety was lower compared to a larger number of observed dimensions of the mentioned model. In addition, 
there is not enough confidence in the level of preparedness and efficiency of fire and rescue units to protect them in such situations. 

Starting from the importance of appropriate risk perception in the process of improving the preparedness of citizens for fires in 
residential buildings [137–142], most respondents believe that fire is unlikely to happen in the future and that they would begin the 
evacuation without waiting for the arrival of professional firefighters or rescue units. All this can be related to the increase in mortality 
and injuries of citizens in fires in residential buildings in the territory of Serbia. In addition, insufficient training of citizens for proper 
and timely response, the appropriate use of protective equipment, the use of firefighting equipment, etc., was determined. Among the 
main reasons for not improving fire safety are the high costs of preventive measures and the view that this is the responsibility of fire 
and rescue units. On the other hand, citizens mostly think about preventive measures encouraged by taking care of personal safety and 
assessing high risks of building fires. After the faculty, citizens are mostly informed about various aspects of fires via the Internet, and 
least of all via radio. The level of knowledge of citizens about various aspects of safety in housing fires is at a lower level, which is very 
worrying. Few citizens know where they are and how to use appropriate safety valves and switches, fire extinguishers, how to 
evacuate, etc. An additional problem is the fact that in many buildings there are no properly installed fire protection systems, and there 
are also no inspections that would identify such deficiencies and require their immediate elimination. 

Our results have several significant public fire safety implications: in the shortest possible time, it is necessary to design campaigns 
and programs that would raise citizens’ awareness of the risks (causes and consequences) of fires in residential buildings. It is also 
necessary to improve the legislation that would explicitly regulate fire safety in residential buildings and provide for regular in-
spections; design and implement certain evacuation and firefighting exercises with tenants of buildings at the level of housing com-
munities; improve the level of preparedness of women and people with special needs for proper and safe response in situations in which 
a fire occurs; and to educate citizens through all possible channels of dissemination, but mostly through the Internet and in the ed-
ucation system, which could be realized by introducing the subject of safety culture in primary and secondary schools. 

In future research, it is necessary to examine other cultural and socio-economic factors influencing the level of fire safety, as well as 
to conduct certain qualitative research that would look more deeply at the factors that influence citizens to take or not take preventive 
measures. The conducted research has undoubted scientific and social implications, which are reflected in the improvement of the 
theoretical and empirical fund of scientific knowledge in the field of fire safety, but also in helping decision makers to more 
comprehensively consider different dimensions of fire safety in Serbia. 
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Appendix A  

1. Circle the gender you are  
(a) male  
(b) female  

2. How old are you? (please, write the number) 
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3. Your education is? (please, circle the answer)  
(a) primary; (b) secondary) higher; (c) high; (d) master; (e) doctorate.  

4. What general average did you achieve during high school? (please, circle the answer):  
(a) pass; (b) satisfactory; (c) good; (d) excellent.  

5. What is your marital status? (please, circle the answer):  
(a) not in a relationship; (b) in a relationship; (c) engaged; (g) married; (d) divorced; (f) widower/widow.  

6. Do you have any children? (a) yes; (b) no.  
7. Are you the owner of a residential building? (a) yes; (b) no.  
8. What type of housing do you live in? (a) house; (b) apartment.  
9. How do you assess your health condition? (a) very good; (b) good; (c) bad.  

10. Is there any damage to your home? (a) minor damage to the house; (b) severe damage; (c) moderate damage; (d) no damage.  
11. Has your home been restored, purchased, or built with fire-resistant materials/designs?  

(a) yes; (b) no.  
12. Are you employed? (a) yes; (b) no.  
13. What is your average monthly income? (a) up to 25,000; (b) up to 50,000; (c) up to 75,000; (d) over 90,000.  
14. Have you completed military service? (a) yes; (b) no.  
15. Do you live in the city center? (a) yes; (b) no.  
16. Have you or anyone you know experienced fire? (a) I experienced it at home; (b) I have experienced it, but not at home; (c) yes, a 

person I know; (d) yes, but only indirectly, as a witness, bystander or first person to react; (e) yes, a person I know, but only 
indirectly as a witness, bystander or first person to react; (f) no.  

17. How did you find out about the fire? (a) I saw smoke; (d) I felt smoke; (c) the fire alarm system was activated; (d) a neighbor 
called me; (e) I found out on television; (f) I have not had a fire experience.  

18. Did you have any health consequences due to the fire experience? (a) yes; (b) no.  
19. Do you need support/assistance during a fire evacuation? (a) yes; (b) no.  
20. Are burns the main cause of death during fire? (a) yes; (b) no.  
21. In your opinion, is it safer to wait during fire until you are sure that the fire will reach your apartment or start the evacuation? 

(a) wait; (b) start the evacuation.  
22. Would you stay to defend your property although you assess that a disastrous fire hazard may occur? (a) yes; (b) no.  
23. Can people in emergency situations in the Republic of Serbia rely on fire and emergency services to defend their property?  

(a) yes; (b) no.  
24. During a disaster caused by fire, people should wait until a firefighter or someone from the emergency services instruct them on 

what to do? (a) yes; (b) no.  
25. Do you have someone in your environment who would provide you with the necessary assistance during or after a fire disaster? 

(a) I have a close relationship with a neighbor, relative or friend who lives in my place and who will provide me with emotional 
comfort; (b) a neighbor, relative or friend lives in my place to whom I can turn for advice if I have problems solving my problems 
due to a fire; (c) it would be difficult to find someone who would allow me to stay with them if I had to evacuate my property; (d) 
I am able to protect my personal safety and to deal with any difficulties that the fire could cause; (e) other.  

26. Do you have a plan for threatening events? (a) yes; (b) no.  
27. Are you familiar with the dwelling place and evacuation routes in the event of a fire disaster?  

(a) yes; (b) no.  
28. Are you familiar with the location of the fire hydrant? (a) yes; (b) no.  
29. Is there a fire extinguishing system installed in your household or around it? (a) yes; (b) no.  
30. Do you discuss fire protection with family members? (a) yes; (b) no.  
31. Do you share information on various aspects of fire risk with acquaintances? (a) yes; (b) no.  
32. Are you trained to give emergency first aid? (a) yes; (b) no.  
33. How do you assess your behavior during an accident? (a) I behave rationally; (b) I am panic stricken.  
34. Are you familiar with how to behave during a fire in a residential building? (a) not at all; (b) to some extent; (c) moderately; (d) 

very; (e) exceptionally.  
35. In your opinion, how useful are preventive measures and knowledge about emergency situations in a fire in a household? (a) not 

at all; (b) to some extent; (c) moderately; (d) very useful; (e) exceptionally.  
36. Have you ever volunteered in the community to help clean and remove flammable material (e.g., brush, litter) or in organizing 

community fire education programs? (a) yes; (b) no.  
37. Do you clean roof surfaces/gutters and surrounding vegetation to avoid the accumulation of tree needles, leaves and dead 

plants? (a) yes; (b) no.  
38. Do you use non-combustible building materials such as tiles, slate, stone, etc.? (a) yes; (b) no.  
39. Do you know how to turn off gas, electricity or water switches/valves in your home? (a) I know how to turn off the gas valve; (b) 

I know how to turn off the electricity switch; (c) I know how to turn off the water valve; (d) I know how to turn off all of the 
above; (e) I don’t know.  

40. Do you have the following fire protection measures in your household? (a) fire extinguisher; (b) fire cover; (c) smoke detector; 
(g) first aid kit; (e) none. 
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41. You have considered introducing the following fire protection measures in your household: (a) fire extinguisher; (b) fire cover; 
(c) smoke detector; (g) first aid kit; (d) all of the above; (f) I have not considered the fire protection measures  

42. What motivated you to install/provide fire protection equipment for your household? (please, write an answer)  
43. Reasons for not taking fire protection actions? (a) I don’t know what I am supposed to do; (b) I do not have time to prepare; (c) I 

don’t want to think about it; (g) high cost; (d) I believe that the emergency services would provide me with the necessary 
assistance; (f) I believe that it will not make a difference; (e) other.  

44. Do you have a fear of fire? (a) yes; (b) no.  
45. What would you do to protect your family if a fire broke out on your floor? (a) I would not leave the apartment and would close 

all the doors and windows; (b) I would evacuate with my family down the stairs; (c) I would evacuate by using the elevator; (d) I 
would hide in the bathroom and pour water; (d) I would jump out of the window; (f) other.  

46. What would you use to put out fire caused by your books and paper? (a) water; (b) foam; (c) carbon dioxide; (g) dry powder; (e) 
sand.  

47. What would you use to put out an electrical fire? (a) water; (b) foam; (c) carbon dioxide; (g) dry powder; (e) sand.  
48. What would you use to put out fire caused by a flammable liquid, oil or gasoline? (a) water; (b) foam) carbon dioxide; (g) dry 

powder; (e) sand.  
49. What would you use to put out fire on magnesium-coated metal surfaces? (a) water; (b) foam; (c) carbon dioxide; (g) dry 

powder; (e) sand.  
50. Do you know how to use a hydrant? (a) yes; (b) no.  
51. Do you know how to use a dry powder fire extinguisher? (a) yes; (b) no.  
52. Do you know how to use a carbon dioxide-based fire extinguisher? (a) yes; (b) no.  
53. Is carbon monoxide a poisonous gas? (a) yes; (b) no.  
54. What is the biggest danger to your health? (a) fire and the release of a large amount of heat; (b) collapse of the building; (c) 

adverse combustion products (smoke).  
55. Do you know the telephone number of the fire and rescue unit? (a) yes; (b) no.  
56. Have you undergone any fire response training? (a) yes; (b) no.  
57. Would you like to undergo a fire response training? (a) yes; (b) no.  
58. How do you rate your individual preparedness to respond to fire on a scale from 1 to 5? (1—highly unprepared; 5—highly 

prepared) 

1 2 3 4 5.  

59. On a scale of 1–5 (1—highly unprepared; 5—highly prepared), how do you assess the preparedness of your local community to 
respond to fires? 

1 2 3 4 5.  

60. How do you assess the readiness of your state to respond to fires on a scale from 1 to 5 (1—highly unprepared; 5—highly 
prepared)? 

1 2 3 4 5.  

61. How do you assess the readiness of the Emergency Situations Department to respond to fires on a scale from 1 to 5 (1—highly 
unprepared; 5—highly prepared)? 

1 2 3 4 5.  

62. How do you rate your fire safety on a scale of 1–5 (1—very unsafe; 5—very safe)? 

1 2 3 4 5.  

63. How do you rate your fear of fire on a scale from 1 to 5 (1—very fearless; 5—very frightened)? 

1 2 3 4 5.  

64. How do you rate your knowledge of fires on a scale of 1–5 (1—very badly informed; 5—fully informed)? 

1 2 3 4 5.  

65. How do you assess the risk of fire in your household on a scale from 1 to 5 (1—fully risk-free; 5—highly risky)? 

1 2 3 4 5.  

66. On a scale from 1 to 5 (1—very unlikely; 5—very likely), how do you rate the likelihood that:  
1. You die as a result of a fire 1 2 3 4 5  
2. You get injured 1 2 3 4 5  
3. Your property gets destroyed or damaged 1 2 3 4 5  

67. How do you assess the level of likelihood of fire on a scale from 1 to 5 (1—very unlikely; 5—very likely):  
1. cigarette butt 1 2 3 4 5 
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2. faulty installation 1 2 3 4 5  
3. heater kept on 1 2 3 4 5  
4. device explosions 1 2 3 4 5  

68. How would you rate information availability on fires in the following entities, on a scale from 1 to 5 (1-widely available; 5- 
poorly available):  
1. Family 1 2 3 4 5  
2. School 1 2 3 4 5  
3. Faculty 1 2 3 4 5  
4. Television 1 2 3 4 5  
5. Radio 1 2 3 4 5  
6. Internet 1 2 3 4 5  
7. Books 1 2 3 4 5  

69. How would you rate the likelihood of a fire on a scale of 1–5 (1—very unlikely; 5—very likely):  
1. In the next year 1 2 3 4 5  
2. In the next five years 1 2 3 4 5  
3. In the next ten years 1 2 3 4 5 
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V.M. Cvetković et al.                                                                                                                                                                                                  

https://www.osce.org/serbia/135021?download=true
https://doi.org/10.3390/ijerph15122761
http://refhub.elsevier.com/S2212-4209(22)00200-X/sref109
http://refhub.elsevier.com/S2212-4209(22)00200-X/sref109
http://refhub.elsevier.com/S2212-4209(22)00200-X/sref110
http://refhub.elsevier.com/S2212-4209(22)00200-X/sref110
http://refhub.elsevier.com/S2212-4209(22)00200-X/sref111
http://refhub.elsevier.com/S2212-4209(22)00200-X/opt5VKCg5Vim7
http://refhub.elsevier.com/S2212-4209(22)00200-X/opt5VKCg5Vim7
https://doi.org/10.3986/ags.5445
https://doi.org/10.1016/j.firesaf.2005.07.006
https://doi.org/10.2185/jrm.2997
https://doi.org/10.2105/ajph.2013.301559
https://doi.org/10.22059/jhsci.2018.249646.319
https://doi.org/10.5751/es-06101-180451
https://doi.org/10.1088/1755-1315/724/1/012041
https://doi.org/10.1088/1755-1315/724/1/012041
http://refhub.elsevier.com/S2212-4209(22)00200-X/sref119
http://refhub.elsevier.com/S2212-4209(22)00200-X/sref119
https://doi.org/10.1136/ip.5.2.145
https://doi.org/10.1016/j.firesaf.2017.08.003
https://doi.org/10.1007/s13753-018-0158-9
http://refhub.elsevier.com/S2212-4209(22)00200-X/sref122
http://refhub.elsevier.com/S2212-4209(22)00200-X/sref122
http://refhub.elsevier.com/S2212-4209(22)00200-X/sref123
http://refhub.elsevier.com/S2212-4209(22)00200-X/sref123
http://refhub.elsevier.com/S2212-4209(22)00200-X/sref124
https://doi.org/10.4102/jamba.v9i1.311
https://doi.org/10.4102/jamba.v9i1.311
https://doi.org/10.1080/08941920902724974
http://refhub.elsevier.com/S2212-4209(22)00200-X/sref129
http://refhub.elsevier.com/S2212-4209(22)00200-X/sref129
https://doi.org/10.1136/injuryprev-2017-042343
https://doi.org/10.1136/injuryprev-2017-042343

	Fire safety behavior model for residential buildings: Implications for disaster risk reduction
	1 Introduction
	1.1 Literature review
	1.2 Building’s fire safety and evacuation
	1.3 Gender and age
	1.4 Household ownership and disability
	1.5 Knowledge and training
	1.6 Previous experience
	1.7 Risk perception
	1.8 Socio-economic status and income level

	2 Methods
	2.1 Study area
	2.2 Socio-economic and demographic characteristics
	2.3 Questionnaire design
	2.4 Analyses

	3 Results
	3.1 The predictors of the fire safety behavior model for residential buildings
	3.2 Results of descriptive statistics and the correlations between the variables and the fire safety behavior model for res ...
	3.3 Gender perspective of the fire safety behavior model in residential buildings

	4 Discussion
	5 Conclusions
	Author contributions
	Funding
	Institutional Review Board statement
	Informed consent statement
	Declaration of competing interest
	Appendix A Declaration of competing interest
	References


