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Abstract. With the advent of technology, the computer became a working tool increasingly present in companies. Its purpose
is to increase production and reduce the inherent errors in manual production. The aim of this study was to analyze the
usability of 2D graphics software in creating clothing designs by a professional during his work. The movements of the mouse,
keyboard and graphical tools were monitored in real time by software Camtasia 7® installed on the user's computer. To
register the use of mouse and keyboard we used auxiliary software called MouseMeter®, which quantifies the number of times
they pressed the right, middle and left mouse’s buttons, the keyboard and also the distance traveled in meters by the cursor on
the screen. Data was collected in periods of 15 minutes, 1 hour and 8 hours, consecutively. The results showed that the job is
considered repetitive and high demands physical efforts, which can lead to the appearance of repetitive strain injuries. Thus,
the goal of minimizing operator efforts and thereby enhance the usability of the examined tool, becomes imperative to replace
the mouse by a device called tablet, which also offers an electronic pen and a drawing platform for design development.
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1. Introduction professionals. The creation of specific software

facilitates the preparation of drawings, but the

With the advent of technology, the computer
became a working tool increasingly present in
companies. Its purpose is to increase production and
reduce the inherent errors in manual production, but
if not used properly can cause irreversible damage to
workers' health.

The designer or fashion designer spends all his ef-
forts developing technical drawings based on season
trends. “The designer creates, develops from the
shape, color and fashion trends of research” [1]. The
models’ clothes are developed, on average, six
months before being released in the market. There are
demands that necessitate the work of these

consequent overuse of the mouse and keyboard can
lead to several physical damage to the user, which
should be considered in an ergonomic analysis.

The aim of this study was to analyze the usability
of 2D graphics software, Audaces Idea Nasnuvens in
creating clothing designs by a professional during his
work.
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2. Theoretical Foundation

2.1. Clothing Technology

“Fashion can be understood as a production and
communication system which causes behavior and
appearance changes, following the culture and sea-
sonal trends” [2]. Fashion and design are two recent
concepts in the academia, but can be joined giving
rise to professionals termed as fashion designer [2].

“The fashion industry has some peculiarities, con-
sidering that the manufacturing steps of a garment are
fragmented” [3]. Still, in seeking to increase produc-
tion and meet the competition, many companies in-
vest in new technologies in the clothing [4,5]. "The
developed modeling on the computer screen is an
innovation introduced by the computer" [6]. "Com-
puter technology is undoubtedly a great ally in this
sector too professional" [2] and goes on to say that
"work at other times took a long time one of profes-
sional preparation, today is greatly facilitated by the
use of software" [2]. However, as with all compute-
rized production process, despite the risk posed by
inappropriate and excessive use-able, there is no
doubt that this technology facilitates the accomplish-
ment of the task of helping to increase productivity
and to improve marketing competition.

2.2. Musculoskeletal Disorders

Over the years, in line with technological changes,
many changes occurred in the working methods with
direct repercussions on the health of the worker
[7,8,9]. The inappropriate and excessive use, espe-
cially in the region of the upper limbs, can lead to the
appearance of occupational diseases [10].

Considered as multifactorials [8,11,12,13] and
recognized as professional diseases in the 80’
[10,12,14], musculoskeletal disorders are characte-
rized as "disorders neuro-musculo-tendinous origins
of occupational affecting the upper limbs and neck,
caused by repetitive use and forced the muscle group
or movement forced posture” [14].

In these disorders, pain is considered the main
symptom of gradual onset in an anatomical region,
e.g., wrist, elbow and shoulder, until the entire upper
limb [14]. The same authors also describe that in ad-
dition to complaints of localized pain, the worker also
reports irradiation to the limbs, tingling, swelling,
stiffness and limitation of movement amplitude in
association with generalized symptoms such as anxie-

ty, irritability, mood alteration and sleep, tension
headache and fatigue.

2.3. Ergonomic Analysis of Work (EAW)

In the context of real work situations, the ergo-
nomist is faced with the need to transform the actions
to meet the goals of ergonomics. It uses EAW in its
various stages: demand analysis, task and activity that
will draw a diagnosis and, finally, the recommenda-
tions [15]. "Transform the work is the first purpose of
ergonomic action" [16], and the ergonomic analysis
of work "aims to apply the knowledge of ergonomics
to analyze, diagnose and fix a real work situation”
[17].

3. Methodology

The research, of qualitative and quantitative
nature, has a descriptive character, such as case study
and the data were obtained during the working
activity of a user of that software. The movements of
the mouse, keyboard and graphical tools were
monitored in real time by software Camtasia 7®
(FIGURE 1) installed on the user's computer, which
enabled the visualization of the entire process of
creating and implementing the design. To register the
use of mouse and keyboard during the work, we used
auxiliary software called MouseMeter® (FIGURE 2),
which quantifies the number of times they pressed the
right, middle and left mouse’s buttons, the keyboard
and also the distance traveled in meters by the cursor
on the screen. Data was collected in periods of 15
minutes, 1 hour and 8 hours consecutively.
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Figure 1: Software Camtasia 7® installed to record actual
activity of drawing with the mouse.
Source: Primary data (2011)
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Figure 2: Register of the usability of the mouse during the
workday with the program Mouse Meter®
Source: My Mouse Meter (2011) [18]

4. Results and Discussion

The results can be visualized in the Table 1.
Concerning the number of touches of the right button
were 704, 2,816 and 22,528, respectively. In periods
of 15 minutes, 1 hour and 8 hours, consecutively,
with the left button was performed 51, 204 and 1632
clicks and with the middle 10, 40 and 320. Regarding
the handling of the keyboard, results indicate that it
was used 14 times in 15 minutes, 56 in 1 hour and
448 in eight hours. The distance traveled by the
cursor on the screen was 53.595, 214.380 and
1.715.040 meters within the same time.

Table 1: Results concerning the number of touches, handling of
the keyboard and distance traveled by the cursor on the screen.

15 min 1 hora 8 horas
BOTAO DIREITO 704,000 2.816,00 | 22.528,000
BOTAO ESQUERDO 51,000 204,000 1.632,000
BOTAO MEIO 10,000 40,000 320,000
TECLAS 14,000 56,000 448,000
DISTANCIA 53,595 214,380 | 1.715,040

Source: Primary data (2011)

"The ability to draw is of great importance to the
professional fashion" [19] in the same way that "the
design helps to understand the process of creating,
structuring and feasibility of making the play" [19].
However, "it is essential to continuous improvement
of working conditions for this to be done, such that
loads from the activity being performed or to be held
does not exceed the limits of the worker" [7].

According to the Ministry of Health [20], "the rec-
ognition of risk factors in the work involves a set of
procedures designed to determine whether or not
there is a problem for the health of the worker". "For
an ergonomic intervention, we should perform the
identification and quantification of risk factors
present in the workplace" [8]. In this study, it became

clear that the repetitive stress during the workday was
the predominant risk factor is therefore essential for
pauses during the work activity to promote a com-
pensation for the service performed, as described in
"b "item 17.6.3 of Norm's Work No. 17 - NR17 [21].

Another way to minimize the effort is through a
device that replaces the mouse, called tablet (Figure
3), which "is a device formed by a set of pen and a
little sensitive to this tablet pen" [22]. Such a device
is intended to enable the construction of the design
similar to the traditional way.

Figure 3: Tablet — device formed by the pen and clipboard to
draw. Source: Tablet (2011) [22]

5. Conclusion

The results showed that the job in relation to the
use of the mouse and keyboard is considered
repetitive and high demands physical efforts, which
can lead to the appearance of repetitive strain injuries.

Thus, the goal of minimizing operator efforts and
thereby enhance the usability of the examined tool,
becomes imperative the introduction of breaks during
the workday and to replace the mouse by a device
called tablet, which also offers an electronic pen and
a drawing platform for design development.
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