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Abstract. The internationalization of labor is a prominent feature of the economy today, but is accompanied by adverse effects 
on operator health. In general, musculoskeletal diseases are the first to appear in this context. The open observations activity 
and interviews with operators and the hierarchy have been made to discover the organizational constraints. Other interviews 
were also conducted to account for the determinants of activity outside of work. The use of video has allowed the registration 
of work cycles, which helped to describe and quantify the postures and gestures to establish a possible link between muscu-
loskeletal diseases and work activity. The collected data were processed using software Actogram Kronos. To understand the 
process of origin of these diseases, the analysis of the socioeconomic context is also essential because they in part determine 
the organization of certain companies. The objective of this paper was to discuss the activities of operators of blistering in both 
work and outside work. The goal is to determine the constraints presents in these two spheres of activity, that may increase the 
risk of developing musculoskeletal diseases and to define their interaction.  
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1.  Introduction 

The internalization of work is a strong characteris-
tic in modern economy and brings many effects in 
the health or workers. Among these effects the mus-
culoskeletal diseases are in general the first manife-
station of work overcharge [5]. 

The musculoskeletal diseases result of synergistic 
constrains (external) on the muscular tissues, area of 
reactions that exceed the individual functional capac-
ity [10]. The need of the same motion structures – 
compulsive repetition of actions – associated with 
(periarticulation) tendon structures compression, can 
reinforce the hypothesis that the overcharge of the 
organism, resulting of overcharge of activity is re-
sponsible for one more factor of the arise of muscu-
loskeletal disease [9]. 

The psycho-social aspects such as highly stressful 
work, stress outside of work, extreme workday also 
act as musculoskeletal diseases [7]. The psychosocial 
environment of the work encompasses work organi-
zation and social work relations. Psychosocial factors 
are the ones related to interaction inside work envi-
ronment, work content, organizational conditions, 
worker skills, needs, culture, personal extra work 
reasons, that can by means of perception and exper-
tise, influence health, work performance and satisfac-
tion in the work [6]. 

Current theories about the relationship between the 
psychosocial demands and musculoskeletal diseases 
associate directly to the stress generated by this de-
mands to the increase of muscular activity. These 
theories confirm that there is influence of this stress 
over the perception of musculoskeletal diseases or in 
situations of stressful work conditions there is a re-
duced ability of the workers to cope with symptoms 
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increasing their perception. In case of muscular activ-
ity increased a via neuroendocrine, with elevation of 
epinephrine, norepinephrine and cortisol has been 
indicated as a response for psychosocial demands [8]. 

To understand the process of origin of these dis-
eases its necessary to analyze the biomechanics of 
the gesture, work organization and the maneuvers 
adopted by the operator [10], as well as the analysis 
of the socio economical context [2]. Inside the limita-
tions demanded by the organization of work and for 
the high productivity of the company is necessary a 
margin of maneuvers that workers establish strategies 
to enable production and or reduce the musculoske-
letal demands over their bodies.  

The purpose of this research is to discuss the activ-
ities of blister operators inside and outside work, 
seeking to determine the present constrains in these 
spheres of activities, how can one interact with 
another and the way they can increase the arising of 
musculoskeletal disorders. 

2. Methodology 

2.1 – Context  

The company presented in this research is respon-
sible for the fabrication of these medicines, liquid 
solid or doughy. The surveyed sector is named “Blis-
tering”, responsible for fabrication of chart tablets 
(denominated as Blister). This sector works 24 unin-
terrupted hours, being composed of 4 shifts that work 
in a 12 hour work journey for 36 hours rest. So each 
shift has 4 employees named “blister operators” 
summing 16 operators in the sector. Each shift with 4 
operators responsible for the production in 2 blisters 
machines with a group coordinator who is responsi-
ble for surveying the sector. 

The task prescribed to these employees by the 
company is: to produce the “blister” in a correct way, 
in other words with a tightly closed package without 
empty niches, feed the machine with raw material, 
feed the machines with bobbin, record the results of 
the production in each notebook used for this purpose, 
transport the medicine boxes inside the room, do the 
cleaning of the room. Pictures 1 and 2 show the oper-
ators performing the main activity in the sector or the 
production of blister. 

 
 
 

2.2 – Methods 

The methodology developed in this work com-
bined qualitative techniques and quantitative data 
collection and analysis. Were made wide activities 
observations, interview with operators and coordina-
tors, application of a heath questionnaire, medical 
records analysis, pictures and video records, and ap-
plication of Kronos Software to analysis of the ges-
tures developed in the realization of the activity.  

Initially were made observations and interviews 
with operators and direct leadership. Open observa-
tions complemented with interview techniques are 
interesting tools to understand the first organizational 
constrains in the company [4]. So the 16 operators 
and the 4 production coordinators went through in-
terview with around 30 minutes each. The interviews 
were led seeking also to understand the activities 
performed for the operators outside work. 

 

 
 

 

Fig. 1 and 2 – Blisters operator performing the activity of blister 
production. 
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The application of a health questionnaire was per-
formed with the purpose of understanding the main 
manifestations and symptoms noticed by the em-
ployees as well as their life habit. So the 16 operators 
answered the questionnaire. Self identification was 
optional allowing them to feel freer when answering 
the questions. To complement the questionnaire data 
was made an analysis of medical files between Janu-
ary and December 2009 trying to verify if was a cor-
relation between the related symptoms and the diag-
nostics issued by the work doctor. 

Were made records of the activities by pictures 
and videos, with the purpose of deepening over the 
knowledge about activities developed in the sector. 
The following analysis of this material allowed us to 
understand some constrains experienced in a work 
situation, record conflicting situations and confront 
some situations with operators opinions. 

The record of activities and the movements from 
video images allowed us to determine the cycle of 
activities performed, allowing then to describe and 
quantify the gestures and posture adopted. This 
helped us to understand a possible connection be-
tween work and musculoskeletal diseases developed. 
The collected data were processed using the Acto-
gram Kronos Software [1]. The data were collected 
in distinct days and moments, without any kind of 
criteria in the selection of the images. Then were 
gathered 14 extracts of the activities of Blistering by 
videos that range from 5 to 20 minutes footage. 

3. Results 

The results of the methods applied lead to matters 
related to organizational aspects, psycho social and 
orthopedic of employees of the sector. We will talk 
about each of this aspects bellow. 

When it comes to organizational matters, diverse 
factors must be considered. The journey of 12 hours 
worked for 36 hours rest, is the same of work in al-
ternated days.  However the high productive demand 
of the company, the lack of enough employees in the 
sector and the financial needs of the operator, force 
that most of them work overtime constantly working 
day after day in the production. Moreover the main 
difficulties expressed revolve around matters con-
nected to intense work rhythm and small margin of 
maneuvers of employees. The operators don´t have 
autonomy to stop the machine and go to the bath-
room when is needed. In this situation is necessary to 
call the production coordinator that evaluates the 

situation, and he has to decide to stop the machine or 
replace the operator for some minutes. This situation 
results of work overcharge on employees of the sec-
tor. 

The psycho social aspects outside work also were 
approached with questionnaires and interviews. The 
questionnaires showed the 71% of the operators de-
clared lack of time to do their domestic activities. 
Moreover only 18% declared to have time for leisure.  
Another factor showed is about sleeping hours. 
Around 55% of the operators declared to have only 6 
hours sleep per night or less and that this period is 
not enough to rest. Around 44% declared to sleep in 
the bus or in the course house-work and vice-versa.  
The insufficient hours of sleep may be an important 
factor in the sense of discomfort and increase the 
feeling of body pain. 

Another point extra work related by the employees 
concerns about the religious practice of the em-
ployees. Around 75% of the employees declared to 
have daily religious practice that is connected to 
Catholic culture dominant in the country and strongly 
present in the city and over the surroundings of the 
company. The feelings of mitigation and relieve of 
life problems and stress are constantly evoked by 
employees with phrases like “God watches over us” 
and “only Jesus saves”. 

The four employees in each group have no halts in 
their work journey and to perform their activities was 
stated a shift every one hour. While 2 are on the ma-
chines the other 2 remain standing organizing the 
boxes, positioning the medicines of the machine, 
making the record of production and cleaning the 
sector. While the employees are on the BLISTER, 
their activities are composed basically in a basic 
cycle, comprising 2 distinct moments. 

1) The adjustment of charts in the treadmill which 
are held primarily movements of wrist and hand; 

2) The distribution of the pill in the chart where 
are performed movements of rotation of the shoulder 
(adduction, abduction and flexion, extension ) with 
the purpose of “properly” loading all the pills in the 
pack niches. 

There are still moments that the arms are kept 
leaned on the armrest of the chair. Generally this 
happens when the machine stops for some reason. 
The following graphics extracted from Software 
Kronos show the sequence of these movements in 3 
distinct moments (in the adjustment of the chart, the 
movement of the shoulders and when the arms are 
kept leaned), the first during 9 minutes of observation 
and the second during 1 minute of observation (Fig-
ure 3). 
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From the results of the graphic was possible to 
confirm that the movements of rotation of the shoul-
der are responsible for most part of the basic cycle of 
the activities performed by the worker. Movements 
of adjustment of the chart on the treadmill remain in 
2nd place in the cycle, and for last the moment that 

the arms are kept leaned. Its possible to observe 
another graphic showing the analysis of movements 
in a smaller period (1 minute).This way the bars are 
more visible, what facilitates the general visualiza-
tion of the graphic and the comparison amongst the 3 
variables (Figure 4). 

 

 

Fig. 3 – The analysis of the movements of Blistering during 9 minutes observations. 

 

Fig. 4 – Analysis of movements of Blistering during 1 minute observation. 
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Another data could be extracted from Kronos 
Software. From it is noticeable that the movements of 
the upper members in the Blistering are constants, of 
long duration and the shoulder movements are re-
sponsible for the biggest part of it (around 70%) of 
the basic cycle of the activity (Figure 5). 

 

 

Fig. 5 – Percentage of the moments observed in the cycle of activi-
ties. 

Considering that the journey of the employees has 
12 hours, that the shift is made each 1 hour, that the 
movements of rotation of the shoulders are responsi-
ble for more than 70% percent of the cycle of activi-
ties, is possible to assure that the operators of Blister 
remain around 4 daily hours with the shoulders per-
forming movements of rotation. 

15 out of 16 employees presents in the sector ma-
nifested some kind of pain or discomfort musculoske-
letal and 12 had already some orthopedic diagnostic 
from the work doctor between January and December 
2009. Analyzing the medical diagnostics emitted 9 of 
it are from musculoskeletal diseases connected to the 
upper muscles and the other 3 were diagnosed in the 
cervical spine of lumbar. The pain and the discomfort 
manifested in the questionnaires and interviews fol-
low this logic, with the 15 employees relating symp-
toms on the upper members or spine or in both re-
gions. 

4. Discussion 

By the present research was verified that the indi-
vidual characteristic related do sex, to the education 
level and the need of financial contribution lead many 
women of the region to work in this company that is 
one of the few big companies presents in this region. 

The margin of the maneuvers seems to be re-
stricted for the operator to create a time of recovering. 
Appear symptoms musculoskeletal of upper members 
that influence some aspects of daily life as lacking of 
perception to perform domestic activities and sensa-
tion of few hours of sleep. 

It is necessary to consider that great part of the op-
erator have daily religious practice. This context can 
influence the researched situation in the sense that 
part of the pain or problems during the workday is 
mitigated by religious devotion and by the employees 
verbalization that see in the practice a relieve for the 
problem accumulated in the work. This cultural as-
pect shows the difference of temporal representations 
between the ways of life and work organization. 

The work organization don´t allow the operator to 
make halts and their lives outside work and doesn´t 
provide significant periods of rest. All this physical 
and organizational constrains influenced the opera-
tors health and their way of life [3]. 
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