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Abstract - The development of programming systems for artificial intelligence activities that are
applied in industrial processes of the electronic industry of the city of Tijuana is of great relevance for the
development of specialized computer programs that greatly support obtaining maximum levels of
productivity. and quality of the products manufactured in an electronic industry in this industrialized city
and with high-level personnel regarding the programming of industrial equipment and machines used in
manufacturing areas. Only, on occasions, an action of mental fatigue or even some mental health
symptom has been generated that can cause a complicated health situation in the programmers of this
type of actions in the industry. This is why a correlation analysis was developed between the level of
productive performance of the programmers of artificial intelligence activities and mental health actions
that they generated in the investigation period in 2023. In this correlation, it was observed that the high
managers and heads of the programmers, could understand the workers' need for these relevant
activities, have rest spaces in the company where the research was made and for some periods of time
in their respective homes, with the aim of achieving better productive performance in the electronics
industry evaluated. In this investigation was utilized specialized actions of internal marketing to improve
the behavior of programmers and their operative yielding.
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1.INTRODUCTION

Industrial operations are of great relevance in the manufacturing actions of the products that we use in
daily life, so the development of manufacturing processes efficiently is of great importance (Bouanba et
al, 2022; Jan et al, 2023). It's just that the development of these industrial operations requires great mental
effort from workers in manufacturing areas, from operational personnel to the management and
management level. Worldwide, technology is exceeding the expectations of manufacturing operations, but
this is based on personnel who perform the programming functions of equipment, machinery and
industrial systems, which carry out the activities in an automated manner. These actions are helping to
improve working conditions and increase the productivity and quality of manufactured products,
essentially, only those workers in programming functions, especially those who work with robots and
artificial intelligence technology, may suffer from fatigue. mentally, if they are not given some type of rest
(Joksimovic et al, 2023). The owners of industrial companies, management and management personnel
are responsible for being able to support this type of workers, so that their mental health is not affected.
This investigation consists of an analysis in 20 industrial companies located in the Tijuana city, where was
analyzing as a first factor, the working conditions of the personnel who prepare the programming of the
functions of the programming of industrial devices, equipment and machinery, to improve it and not
generates a lot mental fatigue in programmers and originates a negative effect in his mental health
(Gadecki et al, 2018; Ojala, 2011). The second factor analyzed evaluated was the operative yielding of the
industrials systems mentioned above with artificial intelligence programmed. The third factor was the
correlation analysis of the negative effects on the mental health of programmers by the excess of mental
fatigue, making the analysis with visits to general doctors and specialists’ doctors and psychologists to
determine the mental health status of workers who work in these 20 evaluated industries, and be applied
specialized strategies of internal marketing to convince to programmers to make its job functions with high
quality and improve its labor conditions. The three factors of this investigation are observed in figure 1
(villegas et al, 2021; Frank et al, 2019).

Fig -1: Steps of the investigation
Source. Analysis of information
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1.1 Industrial Activities

The city of Tijuana is an industrialized area in the northwest of the Mexican Republic, where 350 industries
are located (AIMT, 2023), which manufacture various types of products that are marketed worldwide and
in this region of great importance in the national market. and international (especially with the state of
California in the United States, which is an area focused on the global market). In these industries, a wide
variety of industrial activities are carried out, which are fundamental in the main functions carried out in
manufacturing industries worldwide for the processing of raw materials into the products that we use in
daily life (Ribeiro et al, 2021). Industrial operations in manufacturing areas are essentially of two types, the
first being simple operations, which can be carried out manually or with industrial equipment, machinery,
or systems, where basic processes are applied and specialized personnel are not required. only with a low
level of training (Li et al, 2023). The second type of industrial operations are the so-called complex industrial
activities, which are carried out in a meticulous manner, either manually or automated with specialized
personnel and equipment, machinery and systems. In this type of activity, it is required that training actions
be constantly carried out to avoid any complicated situation that could cause a minor or drastic accident
or illness. In this scientific study, it refers to the analysis of industrial operations, where the operational
personnel who program the industrial equipment, machines and systems participate, which are
considered functions of the second type of industrial activities, such as complex operations. This analysis
involved, with reference to this section, the evaluation of the programming times of the robots and artificial
intelligence systems and the visits to the internal and external doctors of the companies evaluated, as well
as the days that the programmers were disabled due to mental fatigue. that affected his mental health
(saranya et al, 2023). The main types of industries in Tijuana city are shown in table 1.

Table -1: Main types of industries and manufactured products in Tijuana (2023)

Autopilots for aircraft, Wiring for aircraft control, filters for oxygen exchange in aircraft,
Turbines for aircraft

Parts for agricultural equipment and machinery, mainly mechanical shock absorbers,
electrical cables, Diesel Filters and Parts for repair of electric starters.

Automotive Alternators and Electric Starters, Automobiles, Automotive Dashboard
Control Wiring, Crash Impact Sensors,

Catheters, Syringes, Pacemakers, Hoses for medical activities, Blood Pressure Meters
and Oximeters.

Accessories for music devices (mainly headphones), car and home alarms, cell
phones, computers and televisions

Construction structures and parts of aircraft and automobiles, Autopilots for water
heaters

Housings for computers and televisions, Hoses for automobiles and aircraft.
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Fabrics for aircraft and automobile seats, tablecloths for social events and clothing.

Table 1 shows the principal industries and the essential products manufactured in this industrialized and
technologic city, where need specialized workers to make the basic and complex industrial operations.
These essential fabricated products are utilized in a lot activities in the daily life in this city and in at
worldwide.

1.2 Artificial Intelligence

These types of systems represent specialized actions through computing functions and mathematical
algorithms, which generate human-like activities, through robotic systems, which wish to simulate and
achieve the closest thing to human thinking and intelligence. These types of operations are very complex,
due to the objective of reaching the highest standards that lead to the similarity of thought and intelligence
of human beings, and sometimes even feelings; through specialized systems that imitate the actions of
robots, indicating that they could be the same actions as people, especially industrial workers. The
programming of robotic systems with levels of artificial intelligence is fundamental in the actions of
industrial robots, which is why long periods of time are required for operational personnel to program
artificial intelligence systems (Xu et al, 2021). In addition, the neural system of the programmers must be
constantly used, which is why sometimes it generates at least mental fatigue and other times mental
health problems for programmers who work in industries of any type. In this research, a correlation analysis
was made of the long periods of time used by programmers who work in the 20 industries of the city of
Tijuana that allowed this scientific study to be carried out, and the effect on mental health. Artificial
intelligence systems are divided into four types, which are expressed in figure 2 (Patange et al, 2023).

Fig -2: Types of artificial intelligence
Source. Analysis of information
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Figure 2 shows the types of artificial intelligence that are explained below (Ahmed et al, 2023):

a. Systems that can think like humans: They have the ability to emulate people’s thinking, a main
example being neural network systems, which can support thinking, making decisions and
obtaining immediate solutions.

b. Systems that can generate actions like humans: These systems simulate human behavior to
generate activities, for example, robotic systems.

c. Systems that can think rationally: They are those that can imitate the way of thinking of humans,
being expert systems that perceive, reason and act according to actions that surround them.

d. Systems that can act rationally: These systems can emulate human behavior, for example,
intelligent robot systems that detect objects.

1.3 Mental Health: Cases in Industrial Operations

It is part of the conditions of behavioral and social balance of people, where the sociocultural and
emotional environment is evaluated, to have the ability to achieve goals and obtain solutions in an effective
way and are disturbing the state of mental or other health. This type of actions is very recurrent in industrial
activities, because it is necessary to act immediately to obtain instant solutions, when human errors or
errors occur in uncontrolled and regulated industrial devices, equipment or machinery in manufacturing
processes. According to the United Nations (UN), mental health is part of the mental, physical and social
well-being of people, without evaluating addictions or any health symptoms. In this research, the way
negative effects are generated on the mental health of workers who work programming industrial systems
with artificial intelligence in the 20 industries of Tijuana, which allowed the development of this scientist,
after observing the accumulation of medical visits to social security institutions in this border city, with 350
national and foreign industrial companies. The main actions of the medical visits were due to mental
fatigue of the programmers, the most common causes being mental exhaustion due to excessive work
activity with respect to mental thinking, and the most essential consequences can be expressed
immediately in table 2 (Perez et al, 2019).

Table -2: Principal symptoms of mental fatigue in the industries evaluated in Tijuana (2023)

When mental exhaustion occurred in the programmers of industrial systems with artificial
intelligence, a hostile environment was generated, where the programmers felt
uncomfortable being able to continue working, so they did not develop their functions or did
so inadequately and a discussion arose. with their bosses at work.

When what was mentioned in the previous aspect occurred, the programmers generated a
behavioral change, which did not allow them to bond with their co-workers in the same area
or with other areas of the companies evaluated.

Once the two previous actions occurred, the programmers developed inappropriate
behaviors, such as not greeting their coworkers at any time during their work period and
sometimes getting easily annoyed with their coworkers in their area, with their area
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manager. or with other colleagues from other areas and heads of other work areas of the
industries where the research was made.

Table 2 shows the necessity of this scientific study to demonstrate to directive and managers people of the
20 industrial companies evaluated and all industries of the world as commercial industries to generates
good conditions to all workers, specially to programmers of industrial systems with artificial intelligence
and improve the operative yielding of them.

1.4 Internal Marketing

This theme has the function of selling the idea of developing job functions to all workers in any type of
industry, and is especially applied in national and foreign industrial companies located in our country, with
the aim of convincing operational personnel, essentially those in manufacturing areas, where there are
complex, repetitive industrial operations or risks to the safety of workers. In this investigation, specialized
strategies were applied to ensure, with working conditions that would avoid mental fatigue, that
programmers of industrial systems with artificial intelligence would develop their programming functions
efficiently and thus be able to increase their operational performance.

2. METHODOLOGY
This investigation was made in three steps, which determined the necessity of elaborate this scientific
study, and were explained now:

a. Evaluation of the labor conditions of the programmers that programs the industrial systems
mentioned above and were utilized artificial intelligence actions.

b. Analysis of the operative yielding of the industrial systems with artificial intelligence that was
programmed by the programmers in the industries evaluated.

c. Evaluation of mental health of programmers and application of specialized strategies of internal
marketing to increase its operative yielding and the productivity and quality indices of the industries
evaluated (IMSS, 2023).

3. RESULTS

This investigation illustrated relevant information to the industrial companies of this region where is located
the Tijuana city, and also in all places of the world, which use industrial systems with artificial intelligence
and need of programmers to program these industrial systems, to have the best labor conditions to them
and all people of the industrial companies located in the worldwide. In the next sections will show the results
and the importance of these.

3.1 Analysis of Labor Conditions of Programmers

In this section of the investigation was made an evaluation of the level of discomfort of the labor conditions
of workers that programming the industrial systems mentioned above and have parts of robotized
structures with artificial intelligence. This is illustrated in figure 3, where the principal discomfort actions of
the programmers were the excessive periods that passed the programmers making its functions without
aresting time. Then was, followed by the inadequate computer equipment and furniture, with small screens
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without filters to the view, small chairs and desks where was the computer systems, and not ergonomic
keyboards, presenting some discomforts in some times and in other times big discomforts. Finally, the third
major discomfort presented in this scientific study was the software not updated, where programmers
need made more instructions in the old software and need think more, generating fatigue in his view and
mental actions.

Level of Discomfort of the Lahor Conditions of Programmers (2023)

Level of Discofort, %0
2 2 £

=

-
[

= EFFA #ICEF #SNU

Fig -3: Evaluation average of level of discomfort of programmers of the industries evaluated (2023)
Excessive periods of programming activities (EPPA)
Inadequate computer equipment and furniture (ICEF)
Software not updated (SNU)

Figure 3 illustrates the principal discomfort of labor conditions (DLC) of programmers, being the major DLC
the excessive periods of time that programmers spent to make it programming functions, followed by the
inadequate computer equipment and furniture and finally by the software not update; generating the
discomforts. In this investigation were presented other discomforts in the programmers, but with less level
of fatigue, indicating that in the 20 industrial companies was necessary improve the labor conditions of the
programmers, to avoid the constantly visits to medical attention and improve its operative yielding and of
the industrial systems with artificial intelligence actions.

3.2 Evaluation of Operative Yielding of Industrial Systems With Artificial Intelligence

This investigation, in this moment following the analysis of the labor conditions of the programmers, being
arelevant evaluation to improve the productivity and quality indices of the industrial companies evaluated
in this important city and all cities of the world that use artificial intelligence actions. For this reason, was
made an evaluation of the operative yielding in the 20 industries of Tijuana, where was made this scientific
study and be an example to other industrial companies where use the artificial intelligence actions. Table
3 shows the operative yielding of industrial systems, programmed by the programmers.

Table -3:Analysis of operative yielding of industrial systems with artificial intelligence in industries
evaluated in Tijuana (2023)
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NLC-Normal Labor Conditions, ILC- Improvement Labor Conditions; OYIS-operative Yielding of Industrial Systems
programmed by Programmers

In this section was made a comparative evaluation, between use the normal labor conditions of the
programmers and the improvements in the labor conditions, where was observed a big difference between
it labor conditions, being around a 20% of increased of the operative yielding, and with this the increase of
the productivity and quality levels. The improvement labor conditions of the programmers were pass some
times of the period of work of the programmers in dynamic activities without use any type of computer of
electronic systems as cell phones, tablets of other type of electronic devices to play of make other actions.
Also was improved the computer systems and furniture with ergonomic conditions in chairs, desks and
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keyboards, and also was update the software to the programming activities. These improvements reduced
the discomfort of programmers and with this the medical visits.

3.3 Evaluation of Mental Health and Specialized Strategies of Internal Marketing

Once the previous analyzes were made, it was made an analysis of the mental cases of programmers that
was obtained by the medical visits to the internal medical services of industrial companies and external to
medical institutions (regularly the Instituto Mexicano del Seguro Social-IMSS, Mexico and particular medical
services paid by programmers as extra cost of them, when industries debit support for this relevant action.

Evaluation of mental cases of programmers in industries (2023)

Mental Cases Indices, %
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Fig -4: Analysis of average of level of mental cases of programmers of the industries evaluated (2023)
Headache and mental fatigue (HMF); Bad attitude with work partners and bosses (BAPB); Development of activities
inappropriately (DAI)

The mental cases are showed in figure 4 with the more frequently medical cases that occurred in the period
of this scientific study, observing that the main bad actions of programmers were the bad attitude with his
work partners and boss. Then, was followed by the presence of headache and fatigue in body (neck, head,
eyes and back), that generated those programmers not works, reducing with this his operative yielding
and of the industrial systems with artificial intelligence. Finally, was presented those programmers not
works inadequately, originating errors in the programming actions and functions of the industrial devices,
equipment and machinery.

3.4 Internal Marketing Evaluation

The last activity in this investigation, was an analysis of the internal marketing applied to programmers to
improve his operative yielding and with this the operative yielding of the industrial systems with artificial
intelligence, being important this section of this scientific study, because the programmers retrained to
made their activities efficiently, once their working conditions were improved, because some wanted to
quit or work for shorter periods of time. This part of the research was very relevant to improve the levels of
productivity and quality in the industrial companies evaluated. In base of this activity, was increased the
behavior of programmers and they made his functions with major efficiency.
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Table -4:Analysis of internal marketing applied to programmers in industries evaluated in Tijuana (2023)

NBP-Normal Behavior of Programmers, IBP- Improvement Behavior of Programmers; OYIS-Operative Yielding of
Industrial Systems programmed by Programmers
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4. CONCLUSIONS

This investigation was relevant in this industrialized city and can be to any city of the world where are
necessary utilize programmers to programs industrial systems with artificial intelligence. Actually, in all
industries, are changing the labor conditions of workers, but some activities not are considered as
important to change the labor conditions, but the functions of the programmers are of great interest,
because from they depend the operation of industrial systems, especially those who utilize artificial
intelligence, which can regulate the productivity and quality indices. For this reason, is very important that
directive and managers of the 20 industrial companies, where was made this scientific study, to improve
the labor conditions of programmers to make its functions as the best action efficiently, and can increase
the productivity and quality indices, where all directive and managers are concerned for these relevant
aspects in all industry. The work of researcher’s students were important in the tasks of this investigation.
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