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Abstract 

 

The objective of the research was to analyze occupational health and safety 

management implemented in companies in the metalworking sector. The factors 

that intervene in the execution of these variables were studied, in order to 

establish a diagnosis of the companies in the sector and to promote the importance 

of considering them in the planning of strategies. For this, we chose a non-

experimental descriptive cross-sectional research design, in which questionnaires 

were applied to 84 coordinators from the areas of quality, environment, safety and 

occupational health of the companies in the metal-mechanic sector. The results 

showed that the variable Security Management tends to a media presence (3.025), 

indicating that companies rarely establish security management models aimed at 

the development of control and training management. In addition, the variable 

Occupational health obtained an average presence (3.22), which denotes that they 

do not satisfactorily comply with the implementation of components in labor 

processes, decreasing the required benefits. 

 

Keywords: Security Management, Occupational Health, Metalworking, 

Occupational Risks, Leadership 

 

Introduction 
 

In companies of some sectors they carry out activities of manufacturing, storage, 

commercialization, handling of dangerous objects for the production of the 

products or services that they offer, which can cause damage in the environment  
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or in the workers who execute them [1]. The conditions of employment, the 

market and the organization of work, increase the possibility of occurrence of 

work accidents and cause psychosocial stress, risks of diseases and injuries [2]. 

Failure to consider occupational hazards can cause injuries to workers who are 

victims of the accident, which has an impact on employer companies, because 

they cause economic losses represented in additional costs and production 

decrease due to the absence of the employee [3]. 

Therefore, companies have security processes on the realization of these activities 

and their implications for employees and the environment, because they are the 

pillars of production and marketing of the products or services they offer, 

therefore they must be considered of higher priority among administrative 

processes [4]. The incorporation of security management is fundamental for 

organizations, since it is a moral obligation to provide workers and people 

involved with a safe environment, and helps improve their working and health 

conditions [5]. 

Likewise, the health risks that the work activity can generate must be taken into 

account, which, despite the self-care that people have in the performance of their 

duties, can be caused by excess hours of work, a lot of time devoted to the client's 

attention or little control over the work carried out [6]. Taking into account the 

above, in addition to the regulations imposed by national and international 

authorities, organizations must include occupational health and safety 

management systems, which provide guidance on the safety conditions relevant to 

the particular type of company, with In order to mitigate the amount of risks and 

dangers that work activities can entail [7]. 

Within the areas where work is carried out that can harm the health of the worker, 

the metalworking sector has a high rate of contamination, due to the fact that its 

productive activities generate waste, industrial effluents and emissions, which can 

affect the integrity of employees, customers and the environment [8]. This causes 

that the companies that constitute this sector plan a better management of security 

and occupational health, with greater prevention of risks and dangers, in order to 

address any injury or illness that may arise. In addition, it reduces the costs 

generated by the incapacities produced by an accident or condition, such as: 

medical care, disability benefits, loss of productivity and improvement of it [9]. 

Considering what has been described, the objective of the research is to analyze 

occupational health and safety management in companies in the metalworking 

sector in the city of Cartagena, Colombia, in order to minimize the accident rate 

and avoid contamination of employees and the ambient environment. With the 

recognition of the factors or aspects that intervene in occupational health and 

safety management, policies and guidelines are established according to the 

occupational risks that exist in the company. 

 

Methodology 
 

We opted for a type of quantitative research with a non-experimental descriptive 

cross-sectional design, due to the fact that the management of occupational safety  
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and health in its natural state was studied, without manipulating the environment, 

they were only observed in the context of the companies of the metalworking 

sector [10]. In addition, the information was obtained and analyzed in an envelope 

about the variables studied in a specific moment of time [11], and the aspects are 

explained during the realization of safety management and occupational health in 

companies that are part of the metalworking sector [12]. 

 

Population 

All the companies in the metal-mechanic sector were chosen in Cartagena, 

Colombia, which resulted in 22 organizations, where personnel directly related to 

the measures implemented to manage occupational health and safety management 

were consulted, conformed by 84 subjects distributed in coordinators in the areas 

of: quality and environment, production, human resources, commercial, 

purchasing, logistics and maintenance. Likewise, it was made up of prevention 

delegates, paramedical brigades and firefighters, belonging to the aforementioned 

areas. The previous distribution can be evidenced in greater detail in Table 1. 

 

Table 1. Population distribution 

 
Metalworking Companies Coordinators Delegates Brigadiers 

Tubos y metales 2 3 2 

Fuseinco S.A.S. 1 1 1 

Ferrocortes S.A.S. 1 1 1 

Herrajes Andina S.A.S. 1 2 1 

Estmacon S.A.S. 1 2 1 

Reframetal S.A. 2 1 2 

Indufosta S.A.S. 1 1 1 

Doblamos S.A. 2 1 2 

Metal Prest 1 2 1 

Soluciones & Estructuras E.U. 1 2 1 

Imrecal 2 1 1 

Galco S.A.S. 1 2 1 

Taller de metalmecánica Fernando mercado Mejía S.A.S 2 2 1 

Servitec LTDA 1 2 1 

Industrias Carfe 1 3 1 

Centro de rebobinado LTDA 1 2 1 

Inproservca S.A.S. 1 2 1 

Psi Ingeniera LTDA 1 2 1 

Grabados industriales torres 1 1 1 

Mecanizados industriales de occidente LTDA 1 3 1 

Subtotal 25 36 23 

Total 84 

 

Considering what was described, the whole population was chosen as a sample 

because it was finite and small, as well as allowing the possibility of access for the 

application of the information collection instrument. This is considered a 

population census. 

 

Techniques and instruments for data collection 

To identify the aspects, attributes and functions that make up the variables Safety  
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Management and Occupational Health, the document review was implemented 

through the research of scientific manuscripts, books, publications, among other 

documents, which produced the determination of defined dimensions and 

indicators in Table 2, to facilitate the analysis of the relationship between the 

variables studied. 

 

Table 2. Dimensions and indicators of the variables studied 

 
Variables Dimensions Indicators 

Security management 

Security management models 

- Politics      - Organization 

- Planning    - Evaluation 

- Revision 

Management process 

- Leadership    - Decision making 

- Motivation    - Participation 

- Training 

Occupational health 

Occupational risk factors 

- Mechanics              - Physics 

- Chemicals              - Ergonomics 

- Psycho-socials       - Electrics 

Work accidents 
- Unsafe acts    - Unsafe conditions 

- Investigation of work accidents 

 

In addition, the survey was used to obtain relevant information from people 

involved in the metalworking sector, where the questionnaire based on the 

determined indicators was applied as a collection instrument, consisting of 57 

items with five alternative answers identified by the Likert scale, the way they are 

composed of the options Always (5), Almost always (4), Sometimes (3), Almost 

Never (2), Never (1). 

 

Validity and reliability of the instrument 

To support the validation of the content of the questionnaire, the expert judgment 

technique was used, in which the collection instrument was delivered to 5 people, 

who were considered experts in the subjects studied. This allowed evaluating the 

relevance of the questionnaire regarding Occupational Health and Safety 

Management in companies located in the metalworking sector. With respect to the 

reliability of the data collection instrument, a pilot test was conducted on 13 

subjects with characteristics similar to the study population, but not belonging to 

the sample. They answered the questionnaire to determine a reliability coefficient 

using the Cronbach's Alpha coefficient. The results obtained allowed to establish 

that the reliability of the collection instrument is 0.902, which indicated a very 

high category. 

 

Data analysis 

Descriptive statistics were used in calculating the distributions of absolute 

frequencies, arithmetic means and percentages of the answers provided by the 

respondents. For this reason, a scale was created that allowed the interpretation of 

the same, in order to facilitate the analysis of the relationship that exists between 

Occupational Health and Safety Management, as evidenced in Table 3. 
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Table 3. Measurement scale for the interpretation of the mean. 

 
Value 5 4 3 2 1 

Alternative Always Almost Always Sometimes Almost never Never 

Intervals 4.20 – 5.00 3.40 – 4.19 2.60 – 3.39 1.80 – 2.59 1.00 – 1.79 

Categories Very high 

presence 
High presence 

Moderate 

presence 
Low presence 

Very low 

Presence 

 

Results 
 

We analyzed and interpreted the data obtained from the application of the 

questionnaires to the selected sample, through data grouped in tables to evaluate 

the relationship of Occupational Health and Safety Management in companies in 

the metal-mechanic sector in Cartagena - Colombia (Table 4). 

 

 

Table 4. Analysis of the dimensions 

 

Indicators 
Always 

Almost 

Always 

Some-

times 

Almost 

never 
Never Total 

Mean 

Af Rf Af Rf Af Rf Af Rf Af Rf Af Rf 

Variable: Security management 

Dimension: Security management models 

Politics 14 16.8 24.3 28.9 15.7 18.6 22.3 26.6 7.6 9.1 84 100 3.17 

Organization 12.6 15.1 17 20.2 17 20.2 25 29.8 12.4 14.7 84 100 2.91 

Planning 13.3 15.9 19 22.6 18.7 22.2 20.3 24.2 12.7 15.1 84 100 3.00 

Evaluation 15.6 18.6 21 25.0 13 15.5 24.7 29.4 9.7 11.5 84 100 3.10 

Revision 14 16.7 21.3 25.4 16 19.1 21.3 25.4 11.4 13.5 84 100 3.06 

Total 53.9 83.1 102.6 122.1 80.4 95.6 113.6 135.4 53.5 64 420 500 15.25 

Trend 13.9 16.6 20.5 24.4 16.1 19.1 22.8 27.1 10.7 12.8 84.00 100.00 3.05 

Dimension: Management process 

Leadership 12.7 15.1 20 23.8 17.3 20.6 21 25.0 13 15.5 84 100 2.98 

Decision 

making 
13 15.5 233 27.8 14 16.6 23.3 27.8 10.4 12.3 84 100 3.06 

Motivation 13.6 16.3 17.6 21.0 14.6 17.4 25.3 29.8 12.6 15.1 84 100 2.93 

Participation 12.3 14.7 22.8 27.0 11.3 13.5 26.6 31.7 11 13.1 84 100 2.98 

Training 13 15.5 23 27.5 13.3 15.9 26 30.9 8.7 10.2 84 100 3.06 

Total 64.7 77.2 106.8 127.1 70.5 84.1 122.2 145.3 55.8 66.3 420 500 15.01 

Trend 12.9 15.4 21.4 25.4 14.2 16.8 24.4 29.1 11.1 13.3 84 100 3.00 

Variable: Occupational health 

Dimension: Occupational risk factors 

Mechanics 16.3 19.5 26 30.9 11.7 13.9 21 25.0 9 10.7 84 100 3.23 

Physics 21.4 25.4 22 26.3 13.3 15.9 20.3 23.9 7 8.5 84 100 3.36 

Chemicals 16 19.0 23.7 28.3 12.3 14.7 22.7 26.9 9.3 11.1 84 100 3.17 

Ergonomics 19 22.6 18.7 22.2 13.7 16.3 24.3 29.0 8.3 9.9 84 100 3.18 

Psycho-

socials 
19.3 23.0 24.3 29.0 14 16.7 18.6 22.2 7.8 9.1 84 100 3.34 

Electrics 16.3 19.4 22.3 26.7 13.3 15.8 19.3 23.0 12.8 15.1 84 100 3.12 

Total 108.3 128.9 137 163.4 78.3 93.3 126.2 150 54.2 64.4 504 600 19.4 

Trend 18.4 21.5 22.6 27.2 13.0 15.5 21.0 25.0 9.0 10.8 84 100 3.23 
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Table 4. (Continued): Analysis of the dimensions 

 
Dimension: Work accidents 

Unsafe acts 19.7 23.4 22 26.2 12.3 14.7 19.7 23.4 10.3 12.3 84 100 3.25 

Unsafe 

conditions 
17 20.2 25 29.8 14.3 17.1 19 22.6 8.7 10.3 84 100 3.27 

Investigation of 

work accidents 16.7 19.8 21 25.0 11.7 13.9 23.6 28.2 11 13.1 84 100 3.10 

Total 53.4 63.4 68 81.0 38.3 45.7 62.3 74.2 30 35.7 252 300 9.62 

Trend 17.8 21.1 22.6 27.0 12.8 15.2 20.7 24.7 10 11.9 84 100 3.21 

 

Variable: Security management 

Dimension: Security management models 

According to the results obtained from the dimension studied, it can be seen that 

in companies in the metal-mechanic sector, the organization is presented on a 

regular basis in relation to the efficiency with which they execute their processes, 

where the planning of the actions and the review for continuous improvement they 

are presented in a discontinuous way, therefore weaknesses are identified in 

occupational health and safety management actions, linked to the processes of the 

companies. This shows little agreement with what is stated in [13] where it is 

stated that companies appreciate the importance of organizing methods and 

resources with quality management environments to adopt a relevant security 

management system. 

 

Dimension: Management process 

The information collected and analyzed allowed to determine that the interest 

groups of the metalworking sector do not have a motivation and training within 

the framework of functions that are demanded in this sector. Likewise, from the 

social and responsible point of view, the managers of the occupational health of 

the companies forget the relevance of the security aspects and their direction for 

compliance with the internal customer of the companies in the sector. This is 

contrary to what was stated in [14], where they stated that some important 

requirements for effective management, according to stakeholders are health, 

safety and social responsibility. 

 

Variable: occupational health 

Dimension: Occupational risk factors 
Based on the results, it can be stated that the metal-mechanic sectors of Cartagena 

present a weak commitment in relation to Occupational Health, where it is 

highlighted that the main problems that arise in companies are with respect to the 

environment, the relationships and the interest of the employees in undertaking 

the changes that the companies require for the correct development of the labor 

activities. 

 

Dimension: Work accidents 

By the results, it can be denoted that companies in the metalworking sector 

perceive social occupational health as a tool to obtain a balance of security over  
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the long-term internal client and improve their actions before society and workers, 

which allows them to increase credibility, however, they do not take advantage of 

the benefits of security conditions for the efficiency and effectiveness of 

companies, and turn this strategy into an advantage in the market. This is 

supported by [15], who conducted a study of the correlation between safety and 

occupational health measures, and the performance of SMEs through Pearson 

correlation and simple regression, which produced a positive correlation. 

 

Summary of the variables 

Considering the analysis of the dimensions, a summary of the variables was 

carried out to determine their impact on companies in the metal-mechanic sector 

of Cartagena, Colombia (Table 5). The averages obtained were taken into account 

to provide an interpretation according to the scale (Table 3). 

 

Table 5. Summary of the variables 

 

Dimension 
Always 

Almost 

Always 
Sometimes 

Almost 

never 
Never Total 

Mean 

Fa Fr Fa Fr Fa Fr Fa Fr Fa Fr Fa Fr 

Variable: Security management 

Security 

management 

models 

13.9 16.6 20.5 24.4 16.1 19.1 22.8 27.1 10.7 12.8 84 100 3.05 

Management 

process 
12.9 15.4 21.4 25.4 14.2 16.8 24.4 29.1 11.1 13.3 84 100 3.00 

Total 26.8 32.0 41.9 49.8 30.3 35.9 47.2 56.2 21.8 26.1 168 200 6.05 

Trend 13.4 16.0 20.9 24.9 15.2 17.9 23.6 28.1 10.9 13.1 84 100 3.025 

Variable: Occupational health 

Occupational 

risk factors 
18.4 21.5 22.6 27.2 13.0 15.5 21.0 25.0 9.0 10.8 84 100 3.23 

Work 

accidents 
17.8 21.1 22.6 27.0 12.8 15.2 20.7 24.7 10 11.9 84 100 3.21 

Total 36.2 42.6 45.2 54.2 25.8 30.7 41.7 49.7 19 22.7 168 200 6.44 

Trend 18.1 21.3 22.6 27.1 12.9 15.4 20.8 24.9 9.5 11.3 84 100 3.22 

 

Variable: Security management 

The results indicate that companies in the metalworking sector moderately 

establish safety management models aimed at the development of control and 

training management, which provides a slow effect in obtaining competitive and 

secure advantages, to increase its efficiency and long-term viability. 

 

Variable: Occupational health 

According to the information provided, it is evident that companies in the 

metalworking sector of Cartagena have components and indicators that contribute 

to the management of occupational health. However, they do not necessarily 

comply with its application in labor processes, for which reason it does not 

generate the required benefits, within the established margin. 
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Conclusions 
 

The development of the study allowed to conclude the following: 1) Occupational 

health and safety management are important to promote socially responsible 

behavior in the metal-mechanic sector; 2) it depends on managers and executives 

to carry out responsible practices in their safety management, which influences 

the occupational health of companies in the metal-mechanic sector; 3) No models 

were found that allow the strengthening of safety management in the company 

studied, so the prevention of accidents or work hazards is a high risk; 4) 

Companies in the metal-mechanic sector of Cartagena require training, decision-

making, leadership, motivation and participation of the manager to promote the 

safe development of work activities; 5) The metal-mechanic companies do not 

fully contemplate the occupational risks that may arise, for which reason there is 

an insecurity in the performance of labor activities, not necessarily in a 

contractual manner, and does not favor the performance of the company; 6) There 

is a low social commitment of employers to the safety of workers, so they should 

consider investing in human capital, environment and employment relationship, 

not only in compliance with legal obligations.  
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