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Abstract 

The risk of an injury at work, occupational disease or damage to the health of employees due to 

danger is, lately, the common subject of numerous studies. The appropriate identification of the risks is 

the starting point for development the safety and health of the employees in a company. In order to 

adequately anticipate the risk based on the statistical data on incidents, e.g. injuries at work, it is ne-

cessary to identify the critical points in the enterprise. It is impossible to start in motion a risk-

management plan without the serious statistics with the elaborately processed data on an injury. Most 

companies, conditioned by a strict legal framework in the field of safety and health at work, keep their 

records on injuries. However, with development in this domain, the need for a uniform database for all 

injuries that occur on the territory of the Republic of Serbia is created. This paper proposes the form, 

use and further development of the unified database for injuries at work. The base is modeled after the 

existing form of the report on injuries at work, and its possibilities are shown through the example of 

injuries that have occurred in the coal mine Bogovina in 2016. 
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INTRODUCTION  

The direct consequences of the inade-

quate risk management methods in the in-

dustry are: the increased number of injuries 

and accidents at work, disabilities and emp-

loyees’ sickness and their absence from 

work. The injury occurs as a result of an 

uncontrolled event or dangerous situation 

that a worker has found himself in. The 

injury can be qualified as any mechanical, 

physical or chemical damage on the em-

ployee resulting in a disability and causes 

physical and mental trauma. [1] The safety 

and health protection at work, OH&S, refers 

to the control, review of the safety systems 

at work and a set of measures aimed at im-

proving the safety of employees. The analy-

sis of the results of an injury can lead to 

certain conclusions on the injury cause. 

 

 

 

Studying the injuries at work in any area 

of industry depends on the quality of input 

data from the statistics on injuries at work 

that have already occurred. It is important 

that this information is processed in a unique 

way. A record allowing monitoring the dif-

ferent aspects of injury, such as the number, 

type and severity of injury, the injured part 

of the body and many more, offers many 

possibilities for research. It is necessary to 

connect this information to several other 

parameters in order to come to a conclusion. 

Such an analysis of information is the best 

achieved through a database. SQL Server 

Management Studio is a free application 

from Microsoft, and this software has been 

precisely used in this paper to create a data-

base of injuries at work.  
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The obtained data processing through 

the questionnaires provides conclusions 

related to the security of a company, busi-

ness or municipality. The obtained conclu-

sions are essential for improvement the 

safety and health of the employees in the 

company, as well as for evaluation the safe-

ty measures at the state level. By investment 

in such statistics, which would be updated 

by the companies, the state would create the 

conditions for monitoring the implementa-

tion of the law and regulations, application 

the standards and the safety inspection work 

in the companies which are essential to the 

process. A review of the system by the 

competent and responsible persons would 

enable OH&S to make decisions, based on 

the output data that would level Serbia with 

the global trends. 
Database structure is a complete match 

to the Report on the injury at work or Form 
No. 1, which is filled out by the employer in 
the case of an accident. As such, it should be 
available to every employer on the Agency 
for the Safety and Health at Work website. 
These data should be also available to the 
researchers who monitor injuries and risks 
within the framework of certain activities. 

Form No. 1 consists of seven chapters, 

each for a different kind of data collected. If 

the form is filled out electronically, it is nec-

essary to have a drop-down list for each of 

the seven factors. This should be done in 

order to prevent the person responsible for 

the safety and health at work to fill in the 

data randomly and avoid having non-

uniform information due to using a capital 

letter, spacing or using letters like č, đ, š, ž 

and ć. Of course, the data such as the name 

of the injured, the names of the witnesses, a 

unique personal identification number and 

the name of the person responsible cannot be 

uniform. Only the database with data col-

lected this way can be used for further re-

search. 

LEGAL REGULATIONS WHICH 

REGULATE THE RECORDING OF 

INJURIES AT WORK IN SERBIA 

Legal basis for keeping the records is al-

ready established by the Act on Safety and 

Health at Work (Official Gazette RS, 

Nos.101/05 and 91/15), Article 51 says: 

“The report on injuries at work, occupa-

tional disease or damage to the health of 

employees due to danger which happens at 

the place of work, is to be delivered, by the 

employer, to the injured or affected by the 

disease employee, and to the organizations 

responsible for health and pension insur-

ance. The content and method for filling out 

the report form, mentioned in paragraph 1 

of this Article, is determined by the Minister 

of Labour, Employment, and Social Issues 

of the Republic of Serbia. 

The employer shall, at the request of a 

labor inspector or a representative of the 

employees, submit a safety report, stating 

the health of employee and measures which 

have been taken."[3] 

The Act on Safety and Health at Work 

clearly defines the way of processing the 

injury. The Minister of Labor, Employment, 

and Social Issues of the Republic of Serbia 

issued the Regulations on the content and 

methods for filling out and issuing a form 

on the injury at work and occupational di-

sease (Official Gazette RS, No.72/2006 and 

84/2006 - correction) which states the fo-

llowing forms (Act 5, Paragraph 1): 

 Form No. 1 THE REPORT OF AN 

INJURY AT WORK 

 Form No. 2 THE REPORT OF AN 

OCCUPATIONAL DISEASE. 

The employer is obligated to fill in the 

form within twenty-four hours of learning 

that the injury occurred. [3] 

The Regulations stipulates that there 

should be five (5) copies of the form prin-

ted/filled out, two copies for the Republic 

Health Insurance Fund and three copies for 

the employer. [4] The employer is to keep 

one copy of the authenticated form, one 
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copy is given to the employee, and the third 

copy of the form is delivered to the organi-

zation responsible for pension and disability 

insurance through the Ministry of Labor, 

Employment, and Social Issues- Depart-

ment for Safety and Health at Work. 

The main issue is that the most of the 

employers do not deliver the form to the 

Department for Safety and Health at Work, 

instead, it is directly sent to the organiza-

tion responsible for pension and disability 

insurance, thus, the processing of the data 

and drawing of the conclusions about the 

safety in the field of injuries are prevented. 

The Department for Safety and Health at 

Work has initiated a project to form The 

Registry of the injuries at work, but the 

data are still unavailable. 

Presently, the Republic Health Insu-

rance Fund has recorded and has access to 

the information related to the total number 

of injuries and gender of the injured emp-

loyees, which is unusable from the point 

of studying the safety for the most of ac-

tivities. 

CREATING A DATABASE  

ACCORDING TO THE REPORT  

ON INJURY AT WORK IN THE  

REPUBLIC OF SERBIA 

The form THE REPORT OF AN IN-

JURY AT WORK was used as a starting 

point for creating database because it con-

tains data necessary for the appropriate pro-

cessing of injuries. Based on the form that 

was formulated in the Regulations on the 

content and method of issuing the report of 

injury at work, and occupational disease 

forms, the database that fully matches the 

look of the REPORT OF AN INJURY AT 

WORK is created. After filling in the form 

by the OH&S service in the company, 

where the incident happened, the user can 

print it or send it for further processing. All 

data entered in the report are signed a 

unique ID number, and they are saved in the 

database for further analysis. Filling in this 

form is, certainly, the employer’s obligation 

in order to fulfill the legal procedure, and 

cannot be considered as an additional re-

quirement regarding the database. The data-

base has an option for further data pro-

cessing in the category- injuries at work are 

not adequate for the injuries occurring out-

side this category, e.g. transport or agricul-

ture. Such injuries should be processed in 

the Registry of injuries. 

In order to ease the data entry, an appli-

cation with the appropriate user interface 

should be created. The overall idea is to 

create the so called drop-down columns 

wherever that is possible, so the user could 

choose only one indicator, e.g. a code, reg-

istry number, street or a city. All the injury 

data would be uniformed by that way. 

This is particularly applied to the por-

tion of the form which contains the pre-

scribed codes for identifying the causes and 

sources of injuries given in the Records and 

notifications of occupational injuries and 

occupational diseases determined by the 

International Labor Organization (aka. The 

ILO), the part of the form which contains 

the Code of Practice, as well as the part of 

the form which is supposed to be filled by a 

doctor and refers to the classification of 

violations according to the code diseases 

ICD 10. [6] 

It is necessary to clearly define the ques-

tionnaire so the user of database cannot, for 

example, mark finger or upper arm, because 

in the drop-down column there is only "up-

per extremities" as an option.  The data base 

Injury_at_Work is designed as part of the 

tool for the study of the injuries in the min-

ing industry by a person in charge of this 

area in an organization and it also requires 

an addition of queries which are not set in 

the Report of an injury at work. It is, espe-

cially, necessary to separate injuries of 

workers engaged directly in the production 

process from those which are not, and ena-

ble the option which clearly connects wor-

ker with the production process. However, 

the topic of this paper is formulation, dis
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play and analysis of desired data from the 

existing Report of an injury at work, and the 

possibility of use these records for as many 

as possible agencies in Serbia, and the data-

base was designed carrying such a concept 

in mind. Still, each industry can add its own 

queries for the purposes of their analysis. 

Figure 1 shows the database of injuries 

at work diagram. There are seven entities in 

the database: Injured, Employer, Eyewit-

ness, Manager, Injury, Workplace and Doc-

tor’s findings. Those entities represent the 

integral part of the Form No. 1, and contain 

columns that match the required items in a 

specified form. In addition to these co-

lumns, each entity or a table contains the 

so-called primary key, or the primary col-

umn (injured ID or employer ID) with the 

automatically generating unique number 

that identifies each row in the column or, in 

other words, each group of data related to 

the specific victim. All groups of data are 

related to a specific injured person, so the 

table Injured represents the main entity or 

the main column. The problem of linking 

the groups of data between tables is solved 

by introduction a column with a foreign 

key constraint. The foreign key can be 

found in all tables except in the main table. 

As table Injured is the main table, the pri-

mary key of table Injured – injured ID is set 

as a foreign key for the rest of tables. 

 
 

   
Figure 1 Database of injuries at work - table diagram with their interrelations 
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The data of injured workers are entered 

directly into the SQL Server Management 

Studio database table to the requirements of 

each individual column. The improvement 

of model will lead to development the user 

interface where all data on injured worker 

will be entered according to the Report of 

an injury at work. 

POSSIBILITIES OF SEARCHING 

THE DATABASE 

Injuries at Work Database was created 

in the way that each table represents one set 

of data from the form, for example, a group 

of data on employer is a table in the data-

base that is linked to other tables. Figure 2 

shows the basic table, Injured table which 

generates the ID number (injured ID) for 

each of the injury that occurs.  

 
 

 

Figure 2 The table Injured in SQL Server Management Studio 

 

The table Injured contains basic infor-

mation about the injured worker: name and 

surname, personal identity number, address, 

job title, gender, qualification and other. 

To make a more vivid picture of possi-

bilities for searching the database Injury at 

work, the Reports of an injury at work from 

the coal mine Bogovina in 2016 were en-

tered into database. [8] 

SQL (structured query language) is used 

for searching the database, i.e. relational 

query language which offers the possibility 

for different results, for example, how many 

injuries occurred in the coal mine Bogovina 

in 2016 that are specified according to: 

 The qualification of the injured wor-

kers, 

 Cause of the injury 21- landslides and 

caving of earth, rocks and stones [5], 

 The severity of the injury. 

Figure 3 presents the result of men-

tioned request that shows that ten injuries, 

caused by the caving of material occurred, 

which is a high percentage considering that 

in that year the total of 21 injuries hap-

pened. Only one of those injuries was de-

scribed as severe injury, while the remain-

ing nine were evaluated by doctors as the 

minor injuries. After studying the first 

column in Figure 3, it can be concluded 

that the production workers employed 

directly at the site are prone to this type of 

the injury. 
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Figure 3 View from database according to the query:  

the qualification of injured workers, cause of injury 21 and severity of injury 

 

If the condition that the severity of in-

jury should be high and caused by 21 is 

added to the existing requirement, the re-

sults will be as shown in Figure 4. The 

database shows that injury occurred on 3 

March 2016 (Monday) at 10.30 am at the 

OT4 site, Jama "East Field", Bogovina 

and that the injured worker was taken to 

ER in Zajecar where he received the S42 

diagnosis - fracture of a shoulder and up-

per arm (Fractura regionis deltoideae et 

brachi). [6] 
 

 

 
 

 

Figure 4 The result of execution the query for closer determination of  

severe injury by criteria 21 

 

Overview, which is especially interesting 

in light of studying the injuries at work in 

the mining industry, is linked to description 

of injury and location of injury. Figure 5 

shows table or query result, which shows the 

two above-mentioned parameters. It is clear 

that the majority of injuries occurred in the 

pit during cleaning the material and support 

construction at the site (nine injuries), 

movement of workers (four injuries) and 

during transport of intermediate goods (five 

injuries). Other injuries are located outside 

the pit or they are less interesting due to their 

frequency and response of the OS&H. 
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Figure 5 View from database according to the query relating to the description of  

the injury and location of the injury 

 

Based on the data, it can be concluded 

that the coal mine Bogovina must conduct 

the additional training and introduce better 

security measures that would increase the 

safety in movement of workers in the pit 

during cleaning the working site because 

most of injuries occur at these job posi-

tions. 

Figure 6 shows an overview of the table 

base on the next requirements: the type and 

qualification of injured, the source of injury 

531 and the minor injury. Source of the 

injury 531 is, according to the Records and 

notifications of injuries at work, a code for 

an injury that occurred due to the block 

caving in an underground facility (tunnel, 

mine and other). [5] This is the most com-

mon source of injury in the mining industry 

that often results in serious and fatal injuries 

of workers, and is a direct result of irregu-

larities of the safety and support in corri-

dors. The analysis shows that ten out of 

twenty-one injuries in the coal mine Bo-

govina are caused by caving (Figure 3), 

seven injuries are caused by block caving, 

and the three remaining are the consequence 

of caving at the work site. Caving at the 

work site during the construction of under-

ground facilities is unpredictable and cannot 

be easily influenced. 

 
 

 

Figure 6 View from database according to the query relating to the type and qualification of  

injured, source of the injury 531 and the minor injury 
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The worker’s age are always interesting 

for studying, primarily due to a decline of 

labor and physical abilities of worker com-

pared to the younger workers without 

enough experience. By comparison of these 

two categories, a conclusion can be made 

concerning the quality of training the wor-

kers at the beginning of their career. Table 

in Figure 7 shows that the most of workers 

belong to a group older than 35 (90%), 

while only two workers were "young", that 

is to say, younger than 35. 

 

 

 

Figure 7 View from database according to the query: the type and qualification of injured,  

age, description of injury and severity of injury 

 

However, if the following table (Figure 

8) is considered as it shows the column 

Work experience of the injured, it can be 

concluded that even if the worker is experi-

enced according to his age, his work expe-

rience suggests otherwise. Only five wor-

kers have an extensive work experience for 

over 20 years, two of them have over ten 

years, and other thirteen have five years of 

experience or less. This indicates that these 

workers are inexperienced and poorly 

trained for the work they perform, and due 

to this fact they are injured in such a large 

number. This phenomenon can be also ex-

plained by the prohibition of employment 

in the public sector, in which the Coal mine 

Bogovina belongs to. The workers are 

placed at jobs where their abilities do not 

match the requirements, but due to a lack of 

adequate personnel, they are provided with 

adequate re-training and internal qualifica-

tion where they have to master the new 

skills in a relatively short period of time. 

Figure 8 shows that the most of inju-

ries occurred in the morning, 15 of them, 

which was expected since the mine oper-

ates in two shifts, but the biggest number 

of workers works the first shift, such as 

maintenance workers, and supervisory 

technical staff. 

This paper provides an example of ac-

cessible database that would facilitate the 

job of data updating on injuries for Serbia 

in companies, and would support the regi-



No. 1-2, 2017  Mining & Metallurgy Engineering Bor 61 

ster creation. There are no reports from 

the previous period in the Safety Mana-

gement Bureau. This provides an oppor-

tunity to the companies to translate the 

printed reports into digital reports within 

database, and in that way to help the Safe-

ty Management Bureau with data updating 

from the previous period. 

 

 

 

Figure 8 View from database according to the query: performed work at the moment of injury, 

work experience at injured job, location of injury and time of the day of injury occurrence 

 

Combining the all data in a single da-

tabase will provide a clear picture of secu-

rity situation of the safety at work in Ser-

bia. In the event that data are implemented 

in the Register of an injury, a clear cost of 

an injury at work will be available using 

data from the Health Fund. 

CONCLUSION 

Any injury that occurs, however bi-

zarre, carries a message to the employer 

and management of the Safety and Health 

Protection Management Bureau of the 

Republic of Serbia. Ignoring these events, 

such as, for example, a frequent minor fin-

ger injury on a machine can be easy, but, in 

the worst case scenario, it can result in a 

fatal outcome, varying degrees of disability 

and, almost always, in disruption the produc-

tion process, or in additional costs for the 

state or company. Although death seems like 

an exaggeration, in the underground mining 

of mineral raw materials, the miners get hurt 

on the drive drum conveyor belt which first 

pulls in a finger, than a hand, and then the 

whole body of a victim. 

Database allows the generation a large 

amount of data in a very simple manner, 

and without additional hiring or cost to the 

employer. A disposal of this kind of data 

allows better access to the evaluation and 

implementation the laws, regulations and 

standards. Also, the advantage of this kind 

of data available is ability to identify the 

vulnerable groups of interest. Injuries are 

typically grouped around a certain accident 

situation which happened multiple times. 
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Any company that has a way of recording 

such injuries can easily study the risk fac-

tors at any time, new needs in the produc-

tion process, the need for change in the act 

on risk assessment, new trainings, and 

enhanced control and so on. 

Direction of further development and 

additions to this base would be in a direc-

tion of adjustment to certain jobs, and sup-

plement to the database, related to the ab-

sence from work, for example, the cost of 

absence and treatment of workers, length of 

disability of the injured, course and out-

come of recovery, and possible degree of 

disability as well as development the appli-

cation for easier database manipulation on 

injuries at work. 
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