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Abstract. To cut a fabric, the professional performs different jobs and among them stands out the cut. The scissors has been 
the instrument most used for this activity. Over the years, technology has been conquering its space in the textile industry. 
However, despite the industrial automation able to offer subsidies to answer employment market demands, without appropriate 
orientation, the worker is exposed to the risks inherent at the job. Ergonomics is a science that search to promote the comfort 
and well being in consonance with efficacy. Its goals are properly well defined and clearly guide the actions aimed at trans-
forming the working conditions. This study aimed to analyze the activity of cut tissues with a machine by a seamstress and the 
implications on their body posture. The methodology used was the observation technique and application of the Protocol RU-
LA, where the result obtained was the level 3 and score 5, confirming that "investigations and changes are required soon". 
Conclude that using the machine to tissue cut should be encouraged, but in conjunction with orientations for improving posture 
while handling it. It seeks to prevent dysfunction of the musculoskeletal system that prevents employees from performing their 
work tasks efficiently and productively. 
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1. Introduction 

Ergonomics is a science that seeks to promote the 
comfort and well being in line with the effectiveness 
and goals are well defined and clearly properly guide 
the actions which aim to transform work situations 
and target the ergonomist. The recommendations and 
the necessary adjustments in the adequacy of the task 
should be followed so that the operator provides a 
safe environment and at the same time, enabling the 
production and occurs as well, the perfect integration 
between man and his work. 

Although there have been evidenced in this study, 
cognitive and organizational influences work activi-
ties significantly compromising the system man-task. 
In turn, we emphasized the physical aspects of ergo-
nomics using anthropometry, which is a measurement 

method that allows measuring biomechanics of the 
human body for evaluation of its dimensions. 

This study aimed to analyze the activity of cutting 
the fabric with a sewing machine and their implica-
tions on your posture. 

2. Theoretical foundation 

2.1. Ergonomics 

Ergonomics as a science "[...] apply theories, prin-
ciples, data and methods for projects that seek to op-
timize human well-being and overall system perfor-
mance" [1]. The goals of ergonomics are well de-
signed and properly guide the actions clearly aimed at 
trans-forming the work situations. The search for 
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comfort and well being in line with the effectiveness 
has been investigated to meet the constant action of 
the ergonomist in the daily world of work. 

According to the Brazilian Ergonomics Associa-
tion [2], areas of specialization are physical, cogni-
tive and organizational. Each one has its own charac-
teristics and its applicability has a comprehensive 
range, which makes the humans factors a science 
with an interdisciplinary character. In the website of 
that Association [2], you can view the peculiar de-
scription of each one, and described the Physical "is 
related to the characteristics of human anatomy, anth-
ropometry, physiology and biomechanics in relation 
to physical activity" and turn Cognitive "refers to 
mental processes such as perception, memory, rea-
soning and motor response as affecting the interac-
tions between humans and other elements of a sys-
tem." Finally, the Organizational "concerns the opti-
mization of systems technical partners, including 
organizational structures, policies and processes" [2]. 

2.2. Automation in the textile industry 

"Increasingly the technology breaks the barrier 
of the improbable, the impossible and makes automa-
tion becomes constant in our production lines" [3]. 
The presence of automation in the global economy 
and human life is growing daily, and industrial auto-
mation (IA) today considered an essential tool for 
quality and productivity of companies [4]. 
      "The main advance in this sector was the use of 
CAD / CAM technology, both in the design and 
drawing, as in the preparation and implementation of 
the cut tissue" [5]. The development of the court sys-
tem is considered an important innovation based on 
microelectronic technology [6]. 

The same way, "instead of the old sewing ma-
chine manual at one point that revolutionized the 
means of production manufacturing, modeling and 
drawn on paper with the old manual cutting shears 
we are faced today with the sophistication of pro-
grammed machines that requires minimal knowledge 
of who operates the computer to make better use of 
the potential offered in CAD (Computer Aided De-
sign) and CAM (Computer Aided Manufacturing), 
that optimize the processes of a workshop modeling, 
grading, marker and cut" [3]. 

With the purpose of increase the production and 
face the competition, companies have invested in new 
technologies in clothing, which are considered essen-
tial in terms of competitiveness [7,8]. "Observe the 
growth of competition and the entry of Brazilian 

products in international market increasingly de-
mands speed and agility of enterprises, mainly in the 
fashion / clothing where style changes are regulars " 
[5]. 
      The cut tissue is extremely importance in the 
process of making clothing and this can be accom-
plished in different ways [9] (FIGURE 1). The im-
portance of this activity by describing that "after the 
definition of what is going to produce and what ac-
tion to achieve, you should worry about the assembly 
of an industry that is vital to clothing industry: the 
court" [10]. 

 

 
Figure 1: Types of cut. Source: [9] 

2.3. Musculoskeletal disorders 

"Occupational diseases are caused by misuse and 
overuse of the system that brings together the bones, 
muscles, tendons and nerves, affecting mainly the 
upper limbs" [11]. These disorders began to appear 
with a higher incidence in the late 70’, gaining 
strength in the 80’ and this decade, cases of tenosy-
novitis of typists have led unions data processing 
workers to fight for the recognition of occupational 
diseases and injuries [12]. However, "the develop-
ment of most musculoskeletal disorders is multifac-
torial, unlike many occupational diseases that arise 
through exposure to a hazardous agent" [13]. 

Such disorders are characterized as "disorders neu-
ro-musculo-tendinous origins of occupational affect-
ing the upper limbs and neck, caused by repetitive 
use of the muscle group and forced movement or 
forced posture [12]. Pain is the main symptom and its 
location at some point usually starts gradually begin-
ning to end underlying reaching all members [12]. 
For these authors, besides the pain, the worker com-
plained of pain irradiated, paresthesia, swelling, stiff-
ness, and limitation of movement amplitude, may 
occur associated with general symptoms such as an-
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xiety, irritability, mood swings and sleep, tension 
headache and fatigue. 

2.4. Protocol RULA 

"For an ergonomics intervention, we should per-
form the identification and quantification of risk fac-
tors present in the workplace" [14]. For this purpose, 
there are several assessment tools in physical ergo-
nomics, each with its own specificity, each with its 
own specific character and purpose. 

Protocol RULA, which means Rapid Upper Limb 
Assessment is a tool that was developed by Corlett 
and McAtamney in 1993 to investigate workers' ex-
posure to risk factors associated with upper limb dis-
orders related to work and promote a rapid assess-
ment of the body [15,16]. "Is a flexible and fast 
which gives an assessment of biomechanical overload 
of the upper limbs and neck in an occupational task" 
[17]. 

It was developed in three phases, "the first was to 
create a system for recording work postures, followed 
by the determination of a scoring system, and the 
construction of a range of levels of action" [16].  

In the spreadsheet analysis indicators are presented 
with diagrams of body postures and three scoring 
tables can indicate exposure to risk factors [16]. 
Based on the study of McAtamney and Corlett 
(1993), the author gives a schematic way the different 
factors investigated by the method of investigation 
RULA (FIGURE 2). 

 

 
Figure 2: Risk factors investigated by RULA. Source: [16] 

"Once users are familiar with RULA, they report 
that it is fast filling and easy to use" [16]. The method 
RULA is easily accessible, requires no special 
equipment and assessments can be conducted in en-
closed workplaces without interrupting work [18]. 

3. Methodology 

3.1.  Characteristics of research 

The research is characterized as descriptive case 
study. Descriptive research is interested in the dis-
covery and observation of the phenomenon to seek 
their description, classification and interpretation so 
that the researcher know and interpret reality without 
interference or modification [19]. The case study's 
main characteristic is the deep and exhaustive study 
of one or more objects so that it will allow a more 
detailed knowledge [20]. 
     Technique was used to record the observation data 
collected. This technique allows the "gathering in-
formation about reality through the senses (sight, 
hearing, touch, etc.)" [21]. 

3.2. Casuistry 

The study was performed with a female employee 
for making a uniform that has the main task of cutting 
fabric. 

3.3. Measurement instruments 

     For data collection instruments were used as a 
machine of Sony digital camcorder, model HDD 
DCR-SR82 and physical assessment worksheet me-
thod RULA [22].  

3.4. Procedures for data collection 

Data were collected according to procedures re-
ported below: 
- There was a previous contact with the manager's 
Clothing to obtain consent for the collection of re-
search data; 
- After authorization, the employee who performs the 
task of cutting allowed photographic records were 
made during their work activities; 
- Anatomical points were marked on the upper right 
of the worker to facilitate the viewing angle of the 
movements during the work activity (FIGURES 3); 
- Photographic records were made from scratch and 
fold the fabric, which precede the act of cutting 
(FIGURES 4 and 5); 
- When you start cutting the fabric, photographic 
records were made in different postures for the selec-
tion and application of the RULA method (FIGURE 
6). 
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Figure 3: Anatomical points marked with styrofoam ball 

Source: Primary data (2011) 
 

 
Figure 4: Risk of fabric from the mold 

Source: Primary data (2011) 
 

 
Figure 5: Enfesto of fabric before cutting 

Source: Primary data (2011) 
 

 
Figure 6: Cut fabric – situations I, II, III and IV 

Source: Primary data (2011) 

3.5 Processing of data 

The data were treated descriptively and for better 
visualization of results data were available in the 
form of photographs.  

4.  Results and discussion 

4.1.  Selecting posture 

       The definition of the work situation (FIGURE 7) 
for analysis and application of the RULA method was 
based on the stance adopted with the upper limb in 
extension mostly on the task, considering that the 
mobilization of the fabric should be avoided so as not 
to occur during cutting. 

 

 
Figure 7: Cut fabric – situation I 

Source: Primary data (2011) 
 

      In this context, "depending on the type of study, 
selecting the posture can be made based on the dura-
tion of the procedure or the level of embarrassment 
shown, in other words, selecting the worst posture 
adopted by workers observed in that cycle" [18]. 
"The election of the method that best meet the needs 
of the analysis is defined by the characteristics of 
demand and a poor selection of a record can get re-
sults that do not reflect the physical work" [15]. 
However, although the RULA method has its appli-
cability in the investigation of exposure risks to 
workers, "the authors of the tool reinforces the dis-
course that is an in-depth study of the situation needs 
to be conducted, the RULA should be used with one 
part of a large humans factors study, involving epi-
demiological investigations, physical, mental and 
organizational factors" [16]. 
 

4.2. Application of the method RULA 

With the selection of posture analysis and after ap-
plication of the RULA method, the end result ob-
tained was the score at 3 and 5 (FIGURE 8), confirm-
ing that "investigations and changes are required 
soon". 
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Figure 8: Table A – RULA 
Source: Primary data (2011) 

4.3. Selecting posture 

It is important to note that "the recognition of risk 
factors in the work involves a set of procedures de-
signed to define if exists or not a problem for the 
health of the worker" [23]. "What is RULA provides 
a guide that was developed to determine boundaries 
around extreme situations" [16]. Thus, to minimize 
the harmful effects of postures during work activities, 
the musculoskeletal system injuries can be better un-
derstood after an analysis of work postures [15]. 
"There is a certain kind of attitude that can be consi-
dered more appropriate for each type of task" [24] 
however, the author also describes that "if they are 
kept for a long time, can cause severe pain located in 
that set of muscles used in the conservation of these 
positions". "Postures require additional efforts and 
unexpected unbalanced and may reach the spine and 
the extremities superiorities" [25]. 

5. Conclusion 

In an attempt to minimize the harmful effects of 
awkward postures at work, it is necessary to any 
study that can contribute to this end. In this case, 
RULA method was used in order to analyze the activ-
ity of cutting the fabric with a sewing machine and 
their implications on your posture. 
      Were able to observe that the activity of cutting 
machine has advantages and disadvantages. The ad-
vantages cited the ease of cutting machine by sliding 
over the fabric, increased production due to the cut 
simultaneously by several overlapping fabric and 
increase the effectiveness and direction for precision 
of the blade. In contrast, the disadvantage, it was evi-
dent that the poor body posture during the work ac-
tivity is a risk factor capable of causing damage to 
workers' health. From the application of the RULA 

method, the position selected for analysis during the 
activity of cut tissue resulted in level 3 and 5 score 
thus confirming that "investigations and changes are 
required soon." 
     We conclude that the use of the machine to cut the 
fabric to be stimulated, but in conjunction with the 
guidance to improve posture while handling it. Thus, 
we seek to prevent the malfunctioning of the muscu-
loskeletal system to prevent employees from per-
forming their work tasks efficiently and productively. 
      For further studies, suggests that the ergonomic 
analysis has a scope in other areas of Ergonomics, 
focusing on the cognitive and organizational aspects, 
it is considered of extreme importance in understand-
ing and transformation of work situations in reaching 
the goal of humans factors the balance between com-
fort and productivity. 
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