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Abstract

Background and Objective: Work-related musculoskeletal disorders are among the
most common occupational health issues, with poor posture recognized as a major
contributing factor. This study aimed to assess ergonomic risk at a workstation
within a pathology laboratory, focusing on postural evaluation and intervention.
Materials and Methods: A microscopy workstation was selected for analysis. The
initial posture was assessed using both the Copilot Al chatbot and CATIA V5 R21.
Following an ergonomic intervention, the posture was re-simulated and re-
evaluated using the Rapid Upper Limb Assessment (RULA) method. Then, pre- and
post-intervention risk scores were compared.

Results: The initial RULA score was 7, indicating a high level of musculoskeletal
risk. Forward trunk flexion and misalignment of the shoulders, arms, and thighs
contributed to the high score. After implementing ergonomic improvements—
specifically, redesigning the chair and correcting the sitting posture—the RULA
score decreased to 3. Both tools (Copilot and CATIA) showed consistent agreement
in posture evaluation before and after the intervention.

Conclusion: Integrating artificial intelligence chatbots with CATIA software proved
effective in simulating and assessing workstation postures. These tools provide
valuable support for evaluating ergonomic interventions before physical
implementation.
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Extended Abstract

Background and Objective

Ergonomics and proper workstation design play
an important role in preventing musculoskeletal
disorders and improving individual health,
especially in environments where repetitive
postures, prolonged sitting, and anthropometric
mismatch between the individual and the
workstation components can lead to increased
biomechanical stresses. In recent years, the use of
digital tools and new posture analysis methods,
such as CATIA and Copilot artificial intelligence,
has enabled a more accurate assessment of work
situations. This study aimed to analyze the posture
of a user at a workstation, identify risk factors,
examine the fit of anthropometric dimensions
with the station components, and evaluate the
effect of simple interventions such as footrests on
reducing biomechanical stresses. Also, by
comparing the results with previous studies, an
attempt has been made to highlight the role of
digital tools and the importance of proper
ergonomic design.

Materials and Methods

This study used a combination of digital analysis
tools including CATIA software and Copilot
artificial intelligence to accurately analyze
posture and assess workstation conditions. The
analysis process included observing sitting
posture, examining hip angles, and screening for
pressures on the back of the thigh and shin. The
fit of the individual's height to the height of the
chair and desk was assessed to determine
potential mismatches and their biomechanical
effects. The effect of using a fixed footrest on
correcting hip angles and reducing pressure on
the lower extremities was also examined, and
simulations performed in CATIA were used to
compare the pre- and post-intervention status.
The findings were compared with the results of
similar studies, including the study by Nikpei et
al., to determine consistency and differences.

Results

The analysis results showed that the lack of fit
between the individual's height and the height of
the chair and desk led to a change in the angle of
the thighs, creating more pressure on the back of
the thigh and more tension in the shin area. This
situation was clearly observed in the initial
analysis and showed that the individual was at
risk of musculoskeletal disorders due to non-
compliance with anthropometric principles. The
use of a fixed footrest corrected the angle of the
thighs, and this correction was also fully visible in
the simulations performed with CATIA (Figure 2).
A study by Nikpei et al. on the analysis of 35
workstations using the RULA method showed that
jobs such as engine chassis welding and mold
making have the highest risk of musculoskeletal
disorders, especially in the back, shoulder and leg
areas. This study, like the present study, also
emphasized the importance of the anthropometric
fit of the individual with the workstation and
showed that the mismatch of height, chair and

desk height leads to a change in the angle of the
thighs and increased pressure in the leg area; an
issue that was also observed in the analyses of the
present study and could be corrected by
suggesting the use of a footrest.

Overall, the findings showed that the
simultaneous use of digital analysis tools such as
CATIA and Copilot Al provides a more accurate
assessment of postural status and can clearly
identify risk points, biomechanical pressures, and
anthropometric imbalances. Interventions such as
adding lumbar support, forearm support,
adjusting chair height, and using an appropriate
footrest are also among the measures that can be
effective in improving postural status and
reducing the risk of musculoskeletal disorders.

Discussion

The data analysis shows that the lack of
anthropometric fit between the individual and the
workstation components is one of the main factors
causing undesirable biomechanical pressures. As
observed in the analysis, the mismatch between
the individual's height, chair height, and desk
height caused a change in the angle of the thighs,
resulting in increased pressure in the back of the
thigh and calf area. This finding is consistent with
the results of a study by Nikpei et al., who
reported that anthropometric imbalances in
different occupations are factors that increase the
risk of musculoskeletal disorders.

The use of a fixed footrest in the present study led
to correction of the hip angle and reduced
pressure on the lower limbs, which was also
observed in CATIA simulations. This result shows
the importance of using digital tools in the
accurate analysis of work situations and providing
corrective solutions. Smart tools such as Copilot
can also be a desirable complement to
mechanical simulations by providing additional
analyses and improving data interpretation.
Overall, the findings indicate that appropriate
workstation design, training in proper sitting, and
the use of adjustable equipment such as footrests
and forearm rests play an important role in
reducing the risk of musculoskeletal disorders.
The alignment of the results of this study with
previous research emphasizes that in order to
improve user health, it is essential to pay attention
to ergonomics in the early stages of workstation
design.

Conclusion

This study showed that accurate assessment of
work posture using digital tools such as CATIA
and Copilot can help identify risk factors in work
postures. The analyses indicated that improper
workstation design and lack of anthropometric fit,
especially mismatch between the height of the
person and the height of the chair and desk,
impose significant biomechanical stresses on
sensitive areas of the body. The findings
emphasize that modifications such as adjusting
the height of the chair, adding forearm support,
and using an adjustable footrest play a key role in
reducing the risk of musculoskeletal disorders and
can increase the health of the person,
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productivity, and accuracy of performance. The results highlight the need to pay attention to
simultaneous use of digital simulation and ergonomics in the early stages of design and to
intelligent analysis also offers a new approach to periodically train ergonomic principles.

designing safe and efficient workstations. These
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