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ABSTRACT
Background: In the long history of the humankind

the different by natural and man-made disasters are the
common phenomena. They cause the appearance of mas-
sive destruction, property damage, environmental catastro-
phes, large numbers of dead and injured people. The popu-
lation readiness to behave and act in disasters is essential
to reduce the risk of people’s life and health. Good prepa-
ration ensures effective reaction of protection and assist-
ance to the affected people.

Aim: Research and analysis of knowledge and skills
for protection in disasters of people working in various
fields of the national economy in Stara Zagora, Republic
of Bulgaria.

Materials and methods: An empirical sociological
study was conducted through direct group self - adminis-
tered questionnaire (SAQ) of 322 workers in various fields
of the national economy in the Stara Zagora district. The
total number of respondents was 350, of which 322 re-
sponded, the response rate is 92%. The survey was con-
ducted from January to December 2016. The places of the
study were enterprises and companies in various industries
in the Stara Zagora district.

Results: Above the half of the inquired regard their
knowledge and skills concerning the protection and pro-
viding first aid as insufficient. Training courses occupy a
leading place among the preferred ways of acquiring
knowledge and skills.

Conclusions: Insufficient public awareness of pro-
tection in disaster situations represents a major challenge.
There is a need to improve the knowledge and skills about
protection in emergency situations by conducting theoreti-
cal training and increasing the efficiency of these training

Keywords: disaster, civil protection, evacuation,
personal protective equipment, early warning and alert in
disasters, readiness for disaster protection,

INTRODUCTION
In the long history of the humankind, the different

by natural and man-made disasters are the common phe-

nomena. They cause the appearance of massive destruction,
property damage, environmental catastrophes, large num-
bers of dead and injured people. With the emergence of dif-
ferent types, sizes and weight of disasters, it is created a
heavy general and medical situation in the region. For a
very short period of time, massive irretrievable and medi-
cal losses occur in the affected areas, the most vulnerable
and injured risk groups being elderly and children [1, 2].
The suddenness of occurrence and the sharp disparity be-
tween the required and available forces and means to eradi-
cate the arisen consequences requires prior preparation and
planning of measures to protect the population and pro-
viding medical assistance in the hearth of defeat.

The population readiness to behave and act in dis-
asters is essential to reduce the risk of people’s life and
health. Good preparation ensures effective reaction of pro-
tection and assistance to the affected people.

One of the main policies of the European Union’s
in humanitarian aid and civil protection. It is conducted
by the General Directorate “European Civil Protection and
Humanitarian Aid Operations” of the European Commis-
sion (ECHO). Through it, the European Union provides as-
sistance to victims of disasters and conflicts around the
world and works to prevent humanitarian crises [3, 4]. In
accordance with the fundamental values of the European
Union - solidarity, respect for human dignity, equality and
tolerance, it is taking action to protect human lives, reduces
and prevents suffering and protects the integrity and dig-
nity of victims. The various activities of ECHO reflect dis-
asters around the world and the European Union’s readi-
ness to play a leading role in providing assistance to vic-
tims [5, 6]. The legal framework for protection in disasters
contains a number of international documents and Euro-
pean Union documents. In the European Union, it is cre-
ated as a mechanism for civil protection. The mechanism
is mobilized in case of disaster both within the European
Union and beyond. With the mechanism, it is increased Eu-
ropean cooperation in the field of civil protection and ef-
forts for the Member States at a national, regional and lo-
cal level are supported. Effective tools for the prevention,
preparation and reaction to the occurrence of natural and
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man-made disasters are provided [7]. The Civil Protection
Mechanism of the European Union increases readiness to
protect the population of the participating countries in dis-
asters through educational programs, exercises, exchanges
of experts and others. European Union provides funding
to projects for prevention and preparedness in order to pro-
mote scientific research on natural disasters, developing
early warning systems and systems for informing the popu-
lation [8].

At present in Bulgaria, there is a synchronization of
the legal framework for protection in disasters with that of
the European Union but is not well adapted.

In the Republic of Bulgaria, the readiness of popu-
lation protection in disasters has not been studied yet.
Therefore we did this study in the Stara Zagora district.
Clarifying and analyzing the knowledge and skills about
conduct and action in disasters will allow defining the
level of preparedness to protect its population, to outline
trends and solutions for education and training in modern
conditions.

The aim of the study was to research knowledge and
skills for protection in disasters of people working in vari-
ous fields of the national economy in Stara Zagora, Repub-
lic of Bulgaria. To achieve the goal we set ourselves the
following tasks:

1. To explore and analyze the knowledge to conduct
evacuation measures in disasters.

2. To explore and analyze the knowledge and skills
to use individual and collective measures of protection in
disasters.

3. To explore and analyze the knowledge of early
warning alerts in case of disasters.

MATERIALS AND METHODS
An empirical sociological study was conducted

through direct group self - administered questionnaire
(SAQ)  of 322 workers in various fields of the national
economy in Stara Zagora district, Bulgaria with a prepon-
derance of manufacturing before the administrative sphere.
The total number of respondents was 350, of which 322
responded, the response rate is 92%. The survey was con-
ducted from January to December 2016. The places of the
study were enterprises and companies in various industries
in Stara Zagora district, some of which from the list of sites
of critical infrastructure in Bulgaria. Respondents were
working in the fields of energetics, construction, engineer-
ing, manufacturing of rubber products and concrete struc-
tures.

The data and results presented in this research are
part of a broad research study using a standard question-
naire containing 33 questions in seven main areas: the
socio-demographic and professional characteristics of the
respondents; awareness of the riskiest natural and man-
made disasters in Stara Zagora district; acquired knowledge
and skills for protection in the event of disasters; acquired
knowledge and skills for first aid; sources for acquiring
knowledge and skills to protect and provide first-aid medi-
cal assistance in disasters; attitudes towards enhancing
knowledge and skills for disaster protection and provid-

ing first-aid at the hearth of defeat; willingness to partici-
pate in workplace action groups and volunteer teams to
carry out rescue operations and provide first-aid disaster
relief. In the present study were analysed the respondents’
answers concerning their knowledge and skills for protec-
tion in disasters. The collection of empirical data was per-
formed in compliance with the requirements of anonym-
ity, voluntary participation and non-maleficence in deal-
ing with people. The survey was conducted at an appro-
priate time for workers, the time and location were agreed
in advance and with the cooperation of employers.

For data collection was used statistical package IBM
SPSS v.19. Data analysis was conducted applying descrip-
tive statistics methods to summarize quantitative and
qualitative variables (absolute frequencies, relative frequen-
cies, cumulative frequencies). Methods of assessment and
methods for testing hypotheses -x2 - test, Fisher exact test
was used. The critical level of significance was α = 0,05.
The corresponding null hypothesis is rejected when the P
value was less than α.

RESULTS
Knowledge and skills of basic remedies in the event

of a disaster is essential to limit the impact of striking fac-
tors and saving the lives of people caught in the hearth of
the disaster [9].

Effective protection in the event of a disaster is car-
ried out through the following main ways:

• Conducting an evacuation;
• Use of Personal Protective Equipment (PPE);
• Knowledge of early warning alerts in case of dis-

asters.
Our goal was to examine and analyze the self-evalu-

ation of the respondents on their knowledge and skills for
protection in the event of disasters. The availability of the
necessary knowledge is in favor of preventive action and
avoidance of health risks [10, 11].

Socio-demographic characteristics of the respond-
ents. The study includes 322 workers in different spheres
of the national economy in the Stara Zagora district.

The average age of the respondents was 43.15 years
(range 21 - 68 years, SD - 10.018). The minimum age is 21
years and the maximum age is 68. The distribution by age
groups shows that with the highest relative rate – 34.47%
are the persons aged 35-44 years, followed by the persons
at the age 45-54 years - with a relative rate of 32.92%. The
age group 25-34 years has a relative rate of 17.7% and the
age between 55 and 64 years - 11.49%. Under the age of
24, there are 7 persons - 2.17% and over 65 years they are
4 - 1.24%. The distribution by gender shows that 213 of
the surveyed persons are men - 66.1% and women are 109
- 33.9%, i.e. two-thirds of the respondents are male. The
distribution by education shows that the highest relative
rate of those with completed secondary education is 69.3%,
followed by higher education graduates - 23.0% and col-
lege education - 4.0%. People with a low level of educa-
tion are 3.7%, including 10 respondents with primary and
2 without education (Table 1).
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Table 1. Socio-demographic characteristics of the
respondents

Socio-demographic

characteristics % (N)

Age groups

up to 25 years 2,2 % (7)

from 25 to 34 years 17,7 % (57)

from 35 to 44 years 34,5 % (111)

from 45 to 54 years 32,9 % (106)

from 55 to 64 years 11,5 % (37)

over 64 years 1,2 % (4)

Sex

male 66,1 % (213)

female 33,9 % (109)

Education

without education 0,6 % (2)

primary 3,1 % (10)

secondary 69,3 % (233)

college 4,0 % (13)

university 23,0 % (74)

Professional characteristics of the respondents –
how long they have been working there and the position
occupied by the respondents are examined. Of the surveyed
group, 74.8% work in the manufacturing sphere of activ-
ity and 25.2% occupy an administrative position. The av-
erage time of working in the profession is 16.48 years (range
from 1 - 46 years, SD - 10.717). The minimum time is 1
year and the maximum is 46 years. The distribution by
groups shows that with the greatest relative rate - 27.3%
are the respondents with work experience 11-25 years, fol-
lowed by the respondents with work experience 6-10 years
- 23.0%, 21-30 years - 22.0%. With work experience under
5 years are 16.5%, 31-40 years - 10.2% and over 41 - 0.9%
(Table 2).

Table 2. Professional characteristics of the respond-
ents

Professional characteristics % (N)

Occupied position

manufacturing 74,8 % (241)

administrative 25,2 % (81)

Work experience

up to 6 years 16,5 % (53)

from 6 to 10 years 23,0 % (74)

from 11 to 20 years 27,3 % (88)

from 21 to 30 years 22,0 % (71)

from 31 to 40 years 10,2 % (33)

over 40 years 0,9 % (3)

Conducting an evacuation.
According to Art. 65, para. 2 pt. 8 of the Law on Dis-

aster Protection temporary evacuation of the population is
organized by the mayor of the municipality. In the disaster
area and in local individual cases, evacuation events may
be ordered by the head of the village. Temporary evacua-
tion of the population is organized in case of danger of
striking impact of secondary factors such as half-destroyed
and dangerous buildings, fires, flooded with industrial poi-
sons and others [12].

An organized evacuation of people is done by
evacuation assembly points (EAP), evacuation centers (EC)
and places for accommodation (PA), creating the optimal
organization for successful implementation of the measures
for the protection of people and property. Places that are
used for placement of evacuation assembly points are open
areas that are not close to buildings, power lines, water cur-
rents. There are also organized temporary posts for the sup-
ply of food, water, medicines, warming drinks, clothes and
blankets.

Knowledge of escape routes and the evacuation
point are essential elements of evacuation measures as a
mean of protection in disaster situations.

To the question “Are you familiar with escape routes
specified in the action plan at a disaster of the structure in
which you work” 90.68% of respondents answered posi-
tively. The remaining 9.32% did not have the training for
temporary evacuation if necessary (Fig. 1).

Fig. 1. Self-evaluation of the knowledge about the
route of evacuation.

To the question “Do you know where is the indi-
cated in the plan for evacuation - the evacuation assembly
point for the structure in which you work?”  majority of
respondents - 81.99% answered positively, and 18.01%
gave a negative answer (Fig. 2).
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Fig. 2. Self-evaluation of the knowledge about
evacuation assembly point

To the question “Are you aware of the rules for se-
lecting suitable for you mask and proper placement?” More
than half of respondents - 52.17% replied that they were
fully aware, 32.92% are partly aware, 14.91% are not aware
(Fig. 4).

Fig. 4. Self-evaluation of the knowledge about the
rules of selection and proper placement of the mask

Use of Personal Protective Equipment (PPE). One
of the main ways to protect the population in case of a dis-
aster is the use of Personal Protective Equipment. They are
divided to:

• The measures for protection the facial and respira-
tory system - filtering and respiratory protection, etc.;

• Means to protect the skin;
• Medical measures for protection - antidotes,

radioprotectant vaccines, serums;
Individual measures for protection are stored in the

warehouses of the General Directorate “Fire Safety and Civil
Protection” within the respective districts and municipali-
ties. In the event of a disaster situation, on the instructions
from the Permanent regional or municipal commissions
these funds are distributed to the population by teams of
Main Directorate “Fire Safety and Civil Protection”. In the
Plan for Disaster Protection of Stara Zagora mayors are in-
tended to provide protective equipment to the population
if their distribution is necessary. It was found that munici-
palities do not have the personal resources to protect the
population from industrial poisons [13].

Self-assessment of the respondents on the required
knowledge about the effectiveness and need for the use of
individual protection in disasters is presented in Fig. 3.
47.52% evaluate their knowledge as enough, 45.65% need
additional knowledge and - 6.83% do not have the knowl-
edge.

Fig. 3. Self-evaluation of knowledge about indi-
vidual measures of protection.

Knowing the signals for early warning and alert
in case of disasters. Informing the population about emer-
gencies arising shall be done by the decision of the Per-
manent Committee for protection of the population in case
of disasters, accidents and catastrophes as a part of Coun-
cil of Ministers and in the regions and the municipality -
by the local committees [14].

The primary responsibility of the Main Directorate
of “Fire Safety and Population Protection” is a timely warn-
ing of the population in case of a disaster situation. For
that purpose on the state territory, one united warning sys-
tem is built and maintained in readiness. It includes [15]:

• a siren system providing acoustic coverage throug-
hout the country;

• national broadcasting system on Bulgarian Na-
tional Television, Bulgarian National Radio, as well as re-
gional radio;

• local radio stations.
Furthermore, in adjacent areas of NPP “Kozloduy”

and the sites working with industrial poisons are built lo-
cal alert systems.

The technical state of the national warning system
is continuously monitored by the authorities of the Gen-
eral Directorate “Fire Safety and Population Protection”
and the Committee of Posts and Telecommunications.

Warning of the organizations for control, forces and
measures of the population in an emergency situation is
done via signals of Main Directorate “Fire Safety and Popu-
lation Protection”.

Analysis of the data from our study shows that
36.96% of respondents are aware of the signals of the Main
Directorate “Fire Safety and Population Protection”. More
than half - 54.04% need additional knowledge, and 9,01%
do not have the knowledge (Fig. 5).
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Fig. 5. Self-evaluation of the knowledge about the
signals of early warning and disaster alert

In the study of self-assessment of knowledge and
skills for protection in emergency situations, the question
put to each of the respondents was: “Do you think you
have the necessary knowledge and skills for protection in
emergency situations?” The answers to the questions have
the following distribution: 23.6% consider that they have
fully proficient knowledge and skills; 65.53% define their
skills and knowledge as insufficient; 10.87 percent - do not

have the knowledge and necessary skills (Fig. 6).

Fig. 6. “Do you think you have the necessary knowl-
edge and skills for protection in emergency situations?”

Self-assessment of the respondents in this matter
shows that there is a statistically significant difference by
gender by Fisher’s Exact Test (P = 0.002). Women in sig-
nificantly higher percentage believe they have the neces-
sary knowledge and skills for protection in emergency situ-
ations (Fig. 7).

Fig. 7. Self-assessment of knowledge and skills for disaster protection according to the gender

The exact criterion Fisher shows that there is a sta-
tistically significant correlation between self-assessment of
respondents’ knowledge and skills about protection and
available at the time of survey knowledge and skills to:

• signals for early warning and alert in case of the
occurrence of emergency situations (P <0.0001);

• effectiveness and necessity of the use of individual
and collective protection measures(P <0.0001);

• rules for the selection of mask and its proper place-
ment (P <0.0001);

• route and assembly point of evacuation (P
<0.0001).

There is a significant correlation between self-esteem
and the knowledge and skills of respondents in all the ele-
ments of protection. The percentage of mismatch ranges
from 0.1 to 6.6%

It was found a statistically significant correlation
between self-assessment of respondents’ knowledge and
skills to protect and sources for acquiring this knowledge
and skills (P <0.0001 for training courses, P = 0.006 for
media). A large percentage of the respondents indicated
that they have the necessary knowledge and skills (94.7%).
The Primary source for acquiring their training are the edu-
cational courses. The media as a source of knowledge and
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skills is specified by respondents who believe that they
lack the necessary skills (68.6%).

The exact criterion of Fisher shows that there is a
statistically significant correlation between self-assessment
of respondents’ knowledge and skills about protection and

the ways you need to acquire more of that knowledge (P =
0.006 for training courses, P = 0.003 for brochures, flyers).
Training courses occupy a leading place among the pre-
ferred ways of acquiring knowledge and skills (Table 3).

DISCUSSION
The nature of the consequences of possible emer-

gency situations requires a willingness to use all ways and
means to protect the population and national economy and
conducting preliminary activities to prevent and reduce the
harmful effects. Priority activities for disaster protection is
the formation of state policy for public education, includ-
ing leaders, learners, respondents and volunteers.

The analysis of the socio-demographic characteris-
tics in our study shows that there is age diversity, but the
predominant group of respondents are aged 35-44 years
(34.47%). Prevails male sex - 2/3 of surveyed persons,
which is explained by the fact that the survey was con-
ducted mainly among workers in heavy industry enter-
prises. The vast majority of them - 74.8% are working in
the manufacturing sphere. The study is aimed at actively
working people at enterprises and companies in various in-
dustries in the Stara Zagora district because the risk of man-
made disasters at their workplace is significant. For this rea-
son, some of the factories and companies are included in
the list of objects from the critical infrastructure of the Re-
public of Bulgaria. Moreover, in case of man-made disas-
ters occurring in these enterprises, workers there are the first
(“first responders”) to be involved in the organization of
protective measures and first aid to the injured people. All

this necessitate continuous and purposeful training on the
means of protection and self-defence and timely informa-
tion.

CONCLUSION
Insufficient public awareness on the principles,

goals, objectives and activities for protection before, dur-
ing and after disaster situations represents a major chal-
lenge. So far, the measures implemented in this regard are
inconsistent and limited in scope. There is a need to im-
prove the knowledge and skills about protection in emer-
gency situations by conducting theoretical training and in-
creasing the efficiency of this training.
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Table 3. Correlation between the self-assessment of knowledge and skills about protection and preferred sources
for acquiring knowledge and skills

How should you acquire more Do you think you have the necessary knowledge and skills

knowledge and skills for disaster for disaster protection?

protection? Yes, completely Yes, partly No

Training courses 92,1% 80,1% 68,6%

Brochures, leaflets 25,0% 45,0% 51,4%
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