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 Abstract 

 Introduction. The purpose of the study is to determine 

the causes, consequences and circumstances of occupational 

injuries at the food beverage enterprises for the period from 

2010 to 2018 in Ukraine. 

Materials and methods. Applied statistical analysis of 

data on accidents occurring at food processing enterprises in 

the production of beverages for the period from 2010 to 2018 

was applied during the study; principal component method. 

The work up of trends in the time series of industrial injuries 

is based on data from the State Statistics Service of Ukraine. 

Results and discussion. In the food industry in the 

beverage production 221 workers were injured at the food 

factory, 35 of them died. Of these, 75.6% were male, 24.4% 

were 3 female which is 3 times less than male. It was found 

that organizational factors lead to 80% of industrial injuries, 

the most common organizational reasons were: violation of 

traffic safety rules (12.8%), violations of labor and industrial 

discipline (11.2%), shortcomings in training of safe work 

practices (9%), non-compliance with the requirements of 

labor safety instructions (8.2%) of the total number of injured 

workers in the food industry in the production of beverages; 

violation of safety requirements during the operation with the 

equipment, machines, mechanisms (7.4%), failure to fulfill 

official duties, lack of proper control by managers (5.4%). 

Among the technical reasons, the dominant are the 

following: design defects, imperfections, insufficient 

reliability of means of industry, vehicles (5.4%); poor 

technical condition of industry facilities, buildings, 

structures, utilities, territory (3.6%); insufficiency of 

technological process, its non-compliance with safety 

requirements (2%). Psychophysiological causes of trauma 

are also considered. 

Conclusion. Organizational factors lead to 80% of 

occupational injuries, of which more than 63% of all are for 

workers of 30 to 50 years of age. Basically, violations occur 

because of poor knowledge of security rules by workers. 
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Introduction 
 

Labour safety have become important cornerstones of social development. Important 

question is an effectively manage of occupational safety problems. 

Occupational injuries and diseases are costly for companies and for society as a whole 

[4, 28]. 

The continuing high frequency of the food industry occupational accidents calls for new 

approache for understand the underlying factors [12, 25]. 

A safe, healthy work environment is a crucial factor in a person's quality of life and it 

is a collective problem. The governments of the EU Member States and the US Government 

recognize the social and economic benefits of improving health and safety at work [5]. 

Reliable up-to-date statistical information is vital to setting policy goals and taking 

appropriate measures and preventative measures [1–2]. 

It is necessary to implement the selection and concentration by identifying the 

characteristics of high-risk groups necessary for an effective prevention against and reduction 

of occupational injuries, including fatal [19]. 

The purpose of the study is to determine and analyze the causes, consequences and 

circumstances of industrial injuries at the food beverage enterprises for the period from 2010 

to 2018 in Ukraine. 

 

 

Materials and methods 
 

Materials  

 

The work up of trends in the time series of occupational injuries is based on data from 

the State Statistics Service of Ukraine, taking into account Framework Directive 89/391/ EEC 

[16] on measures to improve occupational safety and health at work. 

Occupational injury statistics are relevant for different countries of the world. Thus, the 

processing of European statistics on industrial accidents at work is based on the ESAW 

methodology (ESAW), the US Bureau of Labor Statistics [8] collects data on industrial 

injuries and diseases; occupational health and safety data are presented in the UK summary 

statistics [9]. 

An applied statistical analysis of accidents occurring at the food industry of Ukraine in 

the production of beverages for the period from 2010 to 2018 was applied during the study. 

 

Methods 

 

In the analysis of the statistical data of the causes, consequences and circumstances of 

industrial injuries in food industry in the production of beverages used: method of applied 

statistical analysis [17] of data on accidents to determine the general trends of injury in the 

industry; the principal component method [18] for determining the main causes of injury to 

industry employees. 

 

 

Results and discussion 
 

Statistics of accidents at the enterprises of the food industry of Ukraine, show that 

despite the general tendency of decrease of the number of accidents at the factories in 
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Ukraine, in the food industry, the level of industrial injury remains high. The analysis of the 

dynamics of industrial injury for the period from 2010 to 2018 showed that 221 workers were 

injured at food enterprises in the production of beverages (Figure 1) [2–3]. 

 

 
Figure 1. Dynamics of occupational injury at food processing enterprises in beverage 

production, 2010–2018 

 

 

 

According to the results of the statistical analysis, 221 workers were injured at food 

processing enterprises in the beverage industry from 2010 to 2018. Of these, 75.6% were 

male and 24.4% were female, which is 3 times less than the level of injury for men (Figure 

2). 

According to the analysis of the industrial injury survey for the period 2008–2018, it 

was found that about 55% of accidents at the food industry in the production of beverages 

are related to the operation of the equipment, machines, mechanisms, vehicles. 

Analysis of the dynamics of occupational injuries from 2010 to 2018 showed that during 

that time in the food industry in the beverage production 221 workers were injured at the 

food factory, 35 of them died. Of these, 75.6% were male, 24.4% were female which is 3 

times less than male. It was found that organizational factors (Figure 3), lead to 80% of 

industrial injuries, the most common organizational reasons were: violation of traffic safety 

rules (12.8%), violations of labor and industrial discipline (11.2%), shortcomings in training 

of safe work practices (9%) , non-compliance with the requirements of labor safety 

instructions (8.2%) of the total number of injured workers in the food industry in the 

production of beverages; violation of safety requirements during the operation with the 

equipment, machines, mechanisms (7.4%), failure to fulfill official duties, lack of proper 

control by managers (5.4%). 
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Figure 2. Dynamics of the numbers of injured male and female workers in the food industry in 

the production of beverages, 2010 – 2018 

 

 

 

 
Figure 3. Dividion of the number of victims of occupational injuries by main causes at the food 

industry in the production of beverages, 2010 – 2018 
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World statistics confirmed that men and women faced different levels of risks in distinct 

work environments [27]. 

According to results, male workers have comprised a large proportion of occupational 

fatalities. A common explanation for men  has been that men are overrepresented in more 

physically hazardous occupations. Yet another potential explanation is that prescribed gender 

roles and norms contribute to higher rates of male worker fatalities compared with female 

workers [23]. 

It was payed attention, that men may be at increased risk for occupational fatalities when 

compared to women in the same occupations, and advocate for investigating the role of 

gender for future research on injury and fatality discrepancies between male and female 

workers [23]. 

Among the technical reasons, the dominant are the following: design defects, 

imperfections, insufficient reliability of means of industry, vehicles (5.4%); poor technical 

condition of industry facilities, buildings, structures, utilities, territory (3.6%); insufficiency 

of technological process, its non-compliance with safety requirements (2%). 

The most common psychophysiological reasons were: alcohol-related injuries (3.8%) 

and unlawful acts of others (1%), personal negligence of the victim (1%) of the total number 

of injured persons in the food industry.  

The analysis of statistics shows that for the types of events that lead to accidents at the 

food industry, the major ones are the following: the car accidents both on public roads and 

on the territory of the enterprise (24.6%); the action of objects and parts that move, fly, rotate 

(12.4%); fall of the victim (9.2%), including from the height (4%); and falls, collapses, falls 

of objects, materials, rocks, soil, etc. (4.8%). 

The influence of various factors (total work experience, specialty experience, age of the 

victims) on the magnitude of the frequency of injury was analyzed. 

Of particular concern is the fact that more than 63% of all accidents occur to workers 

of 30 to 50 years of age. Most workers of this age have managed to change several jobs at 

different factories, over-confident and overestimating their own capabilities, which diminish 

attention and lead to violation of safety rules during the technological process, which 

eventually creats an emergency situation. 

Some scientist pay attention  that mechanical factors such as heavy lifting, psychosocial 

factors such as low control over work pace, and organizational factors such as safety climate 

are all associated with increased injury risk for young workers. Researchers and practitioners 

have to account for this complexity in the education, training and organization of work, and 

workplace health and safety culture [24]. 

A large part of the injuries happens to the workers with more than 20 years of experience 

and those with 1 to 5 years of professional experience. Both categories are characterized by 

an extremely negative factor with hyperbolization of one's own experience in dealing with 

standard situations [5]. Particular attention should be paid to these facts during the first 

meeting and repeated on the job briefings. In addition, it is necessary to improve the quality 

of the briefings themselves, to strengthen the control over the work of employees with little 

professional experience. 

The fatal accidents have been analyzed separately. According to the results of the 

statistical analysis, 35 employees died at the food processing enterprises in the beverage 

production from 2010 to 2018. 

The analysis showed that more than 30% of the employees who died at the food 

processing industry in the beverage production don’t go through training of the profession 

during which the accident occurred. In addition, no introductory instruction was conducted 

to the 12% of the victims. Knowledge testing for high-risk works has not been conducted for 
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more than half of the dead. These facts testify to the shortcomings in the professional training 

of industry workers and poor, formal training at food processing enterprises. According to 

the study, the victim violated labor law in 48% of accidents with fatal consequences, while 

the other in almost 52%. In more than half of the accidents, the ones who violated the rules 

were at different levels in the labor protection legislation. Therefore, there is a need to 

increase the accountability of managers at all levels in industry to prevent them from violating 

labor safety laws that lead to accidents. 

Summarizing the above, it can be said that organizational and qualification factors in 

food processing companies lead to 80% of occupational injuries. Basically, these violations 

occur because of poor knowledge of security rules by workers. This problem is caused by the 

insufficiency of training, the formalism in the training and in the instruction of workers at the 

workplace, the little knowledge of labor protection requirements by workers. 

For this reason, in order to prevent occupational injuries and increase the level of safety 

at food processing enterprises in the of beverage production to employers, it is necessary, 

first of all, to strengthen the control over the compliance with traffic rules by employees 

whose work is related to the transportation of food products; improve the quality of training 

and development of safety instructions; improve the effectiveness of training and validation 

of occupational safety knowledge of workers, including those employed in high-risk jobs; 

provide monitoring of production equipment, control systems, production process 

management, alarms and communications; to monitor compliance with the requirements of 

legislative and regulatory acts on labor protection by both employees and managers of 

structural units. The foresight research is considered to be an obligatory tool for successful 

scientific, technological and innovation policy [6, 7]. 

Despite the positive changes, Ukraine is still ahead of the developed countries in terms 

of the number of injured persons in production–10]. Among the main reasons are the general 

socio-economic situation in the country, lagging behind world trends and developments in 

the field of labor protection. The level of occupational injuries of the countries of Western 

and Eastern Europe of Japan, the USA, the United Kingdom is closely connected with more 

advanced technological processes, the equipment, and also the organization of production. 

Pay attention on the conclusion [20] that personal perceptions of occupational risk are 

inaccurate, perhaps because workers are usually fully informed about work-related risks only 

after wage negotiations are concluded and a contract is signed. 

The emphasis on the innovative dimensions of prevention activities, the intensive use 

of quality management tools, and the empowerment of workers are all factors contributing to 

reduce the number of injuries. By contrast, the implementation of flexible manufacturing 

processes is associated to higher accident rates [26]. 

Many industries are concerned about adopting an appropriate shift schedule for their 

workers. Interesting result show the research of impact on a group of production workers of 

changing from an 8-h to a 12-hr rotating schedule [29]. It was indicated a strong preference 

of the workers for the 12-h schedule with positive influences on the workers’ subjective 

feeling toward health and social family life. That study also indicated that there was no 

significant change in the occupational injury rate [29]. 

Therefore, for the constant control and monitoring of the state of occupational safety, it 

is necessary to introduce modern information and analytical systems of occupational safety 

management, which should be organized taking into account the clear interaction of the head 

of the service (department) of occupational safety with the managers of all structural 

divisions of the food enterprise, for adequate and permanent management of taking into 

account all factors affecting the state of occupational safety and providing managers of 

structural units with an optimal set of measures to ensure safety at work [11–15]. 
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Conclusion 
 

The level of occupational injury remains high, for the period 2010–2018, 221 workers 

were injured, 35 of them died. The study found that organizational factors lead to 80% of 

occupational injury. More than 63% of all accidents happened to employees of 30 to 50 years 

of age. Most of the injuries happened to the workers with more than 20 years of experience 

and those with 1 to 5 years of professional experience. In more than half of the accidents, the 

ones who violated the rules were at different levels in the labor protection legislation. 

Particular attention should be paid to these facts during the first meeting and repeated on the 

job briefings. In addition, it is necessary to improve the quality of the briefings themselves, 

to strengthen the control over the work of employees with little professional experience. It is 

necessary to increase the responsibility of managers of all levels in industry in order to 

prevent them from violating the labor protection laws that lead to accidents. 

The results of the studies can serve as a theoretical basis for the construction of a 

mathematical model of optimal planning of occupational safety at food industry in the 

production of beverages in order to significantly reduce the level of occupational injury. 

Safety professionals and researchers can use the study findings to inform future 

intervention efforts in this industry [21]. 

The results of the study can also be of assistance for professionals involved in planning, 

implementing and controlling the national policy and/or regional policies on safety and health 

at work [22]. 
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