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Abstract. Brazil has the main producers and exporters of chicken meat, which is classified as the third largest world chicken
meat producer and lead exporter. This study aimed at analyzing the body discomfort perception in poultry slaughterhouse
workers and its associations with the task characteristics. The study included 290 workers, 200 women (34.7+7.7 years) and 90
men (36.8+8.2 years). A body map for evaluating discomfort and an interview regarding organizational issues and criteria of
the OCRA method were used. Descriptive statistics and chi-square test (p<0.05) were used. It was found that 87.6% of respon-
dents performed repetitive tasks, 86.2% performed rest breaks, 82.8% performed job rotation (2-7 tasks) and 61% used tools. It
was also found that 67.2% felt discomfort in at least one body region, and the symptoms most often reported were pain, fatigue
and tingling. The body regions most frequently cited were: shoulders (62.6%), neck (46.2%), spine (36.4%), forearms (31.3%),
arms (29.2%), wrists (25.6%) and hands (25.6%). In sectors artificially cold (n=204), 54.1% felt cold. There was no associa-
tion between body discomfort and gender, task characteristics, performance of rest breaks and job rotation, use of tools and
time working in the company; however, there was association with cold perception (p=0.035).
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1. Introduction

Brazil has the main world’s chicken meat produc-
ers and exporters and currently 94% of its production
is aimed at foreign trade, and in 2009 the country was
ranked as the third largest producer and largest ex-
porter [1]. However, improvements of the working
conditions in this sector have not grown at the same
rates [26].

According to Caso, Ravaioli, and Veneri [7], poul-
try slaughterhouse workers are exposed to biome-
chanical risk factors for the emergence of upper limb
- work-related musculoskeletal disorders (UL-

WMSDs), such as repetitiveness, high frequency of
technical actions, excessive use of force, awkward
postures, insufficient recovery time, use of tools and
exposure to cold. The Occupational Safety and
Health Administration (OSHA) [19] also states that
work in artificially cold environments represents a
risk factor for the development of WMSDs.

In a study conducted with 1744 hospital workers,
a strong association between complaints with the
environment temperature and upper limb muscu-
loskeletal disorders was found (OR = 2.73, CI 95% =
2:24 to 3:33) [16]. Chen et al. [8] reported that
people feel uncomfortable and are exposed to health

*Address for correspondence: Adriana Sedra Tirloni, Universidade Federal de Santa Catarina - Centro de Desportos — Laboratorio de
Biomecanica — Campus Universitario, Trindade, Florianopolis, SC, Brazil. CEP: 88040-970; Tel. (55) 48 3721 8530; E-mail:

adri@tirloni.com.br

1051-9815/12/$27.50 © 2012 — IOS Press and the authors. All rights reserved



A.S. Tirloni et al. / Body Discomfort in Poultry Slaughterhouse Workers 2421

risk factors when entering an air-conditioned envi-
ronment, if the instantaneous change in air tempera-
ture exceeds the thermoregulation capacity. There is
evidence that workers exposed to low temperatures
have physiological reactions and these are dependent
on sex (women are more sensitive to cold stress than
men) and on environment temperature [3].

Comfort is defined as a subjective sensation pro-
duced when there is no localized pressure on the
body, and can be assesses by a body "map" of the
discomfort regions [15]. The presence of body dis-
comfort is a symptom of WMSDs [19]; therefore,
this issue is addressed in several studies [14,25,30],
also including poultry slaughterhouse workers
[11,17,23,28].

The OCRA method (Occupational Repetitive Ac-
tions) is composed of two tools (checklist and index)
and aim to assess the risk exposure of UL-WMSDs in
workers who perform repetitive movements and ef-
forts of the upper limbs [18]. Repetitive tasks are
characterized as cycles (regardless of duration) with
movements of the upper limbs or repetition of the
same work gesture for most of the time (over half)
[12].

By analyzing the tasks of 943 poultry slaughter-
house workers, Colombini and Occhipinti [11] found
that the risk of these workers was classified as inter-
mediate and there was prevalence of WMSDs.

Therefore, the aim of this study was to analyze the
body discomfort perception in poultry slaughterhouse
workers and its associations with the task characteris-
tics (repetitive and non repetitive), performance of
rest breaks and job rotation, use of tools, cold percep-
tion and time working in the company.

2. Method
2.1. Participants

The study was conducted in a poultry slaughter-
house in the state of Santa Catarina - Brazil, with
3000 workers, distributed in different sectors (scald-
ing, cutting and shipping) working in three shifts.
The sectors were classified according to the type of
air conditioning used in the environment: artificially
cold (cutting and shipping) and natural (scalding).
The environment temperature in the artificially cold
sectors ranged from 10.9 to 11.5°C. The daily work-
ing time was of 08 hours and 48 minutes, with breaks
of one hour for meal, 10 minutes for physiological

necessities and eight minutes for worksite physical
exercise.

The sample was randomly selected and occurred
through a list with the names of workers. After selec-
tion, the workers were invited to participate in the
study in their workplace and signed the consent form,
following to a private room to be interviewed. The
procedures were approved by the local Ethics Com-
mittee in Research with Human Beings, According to
the Declaration of Helsinki.

The study included 290 workers, 200 women (34.7
+ 7.7 years) and 90 men (36.8 + 8.2 years), with av-
erage time working in the company of 8.8 + 5.0 years.

According to the Body mass index classification
(BMI) of the World Health Organization for adults
[31], it was found that 1.7% of workers were under-
weight, 56.2% had normal weight, 31% were over-
weight and 11% were obese, while 45.9% performed
some type of regular physical exercise.

2.2. Instruments

A human body diagram for discomfort assessment
was used as measuring instrument [13], in which
workers should report and/or show the body region
they perceived pain/discomfort. Questions regarding
data to identify workers, work organization (presence
of job rotation, rest breaks and use of tools) and cold
perception were also used. For the analysis of repeti-
tiveness, the workers were videotaped for one minute
performing their activities using the criterion of the
OCRA method [12] to classify them.

2.3. Data Analysis

Descriptive statistics was applied (mean and stan-
dard deviation) and to verify the relationship between
variables, the chi-square test was used (p < 0.05).

3. Results

Based on the results obtained, it was found that
87.6% of interviewed workers performed repetitive
tasks, 86.2% performed rest breaks, 82.8% per-
formed job rotation (2-7 tasks) and 61% used tools.
Moreover, it was found that 67.2% felt discomfort in
at least one body region, and the symptoms most
often reported were pain (84.6%), fatigue (51.3%),
tingling (19.0%), loss of strength (14.4%), limitation
of movement (8.7%), heaviness (13.8%) and swelling
(2.1%). The body regions most frequently cited were:
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shoulders (62.6%), neck (46.2%), spine (36.4%),
forearms (31.3%), arms (29.2%), wrists (25.6%) and
hands (25.6%) (Figure 1).

Regions {3‘ 9 Total

A Head 1.8 29 2.6
B Neck 382 493 462
C Shoulders 582 643 626
D Arms 18,2 336 292
E Spine 36.4 364 304
F Forearms 16,4  37.1 31.3
" G Wrists 200 279 256
H Hands 18.2 286 256
I Hips 3.0 2.1 2,6
J Thighs 3.0 7.9 6.7
K Legs 18,2 236 221
L Feets 0 11.4 8.2

Fig. 1. Human body diagram with the identification of
pain/discomfort regions reported by workers (head, neck,
shoulders, arms, forearms, wrists, hands, spine, hips, thighs, legs
and feet). The values equivalent to percentages according to sex

(3=s5, 9:140) and total are shown in table beside.

Of the 195 workers who reported body discomfort,
88.7% felt discomfort for a period equal to or longer
than six months, 90.3% perceived increased discom-
fort during work and 96.4% reported that this was
related to the workplace and 24.6% were making use
of drugs to attenuate the symptoms reported.

As for the body discomfort intensity, it was found
that 35.4% rated it as strong/very strong, 41.5% as
moderate and 21% as mild/very mild, and 2.1% of
workers did not mention which was the discomfort
intensity.

It was found that 41.4% of workers surveyed felt
cold, and among workers who work in artificially
cold environments (n = 204), 54.1% felt cold. Signif-
icant association (p < 0.001) was found between cold
perception and the type of air-conditioning used in
the different sectors, and it was found that of the 120
workers who felt cold, 92.5% belonged to artificially
cold sectors. The body regions most workers com-
plained feeling cold were: hands (35%), feet (31.7%),
whole body (25%), trunk (11.7%), upper limbs
(6.7%), lower limbs (2.5%) and head (2.5%).

There was no association between body discomfort
and sex (p = 0.136), the task characteristics (repeti-
tive and non repetitive) (p = 0.224), performance of
rest breaks (p = 0.746) and job rotation (p = 0.385)
and use of tools (p = 0.303); however, there was as-
sociation with the cold perception (p = 0.035).

In relation to time working in the company, it was
found that 21.7% worked in the company for less
than 5 years, 55.9% between 5 and 10 years and
22.4% more than 10 years, with no association of this
variable with body discomfort perception.

4. Discussion

Adopting the criterion recommended by the
OCRA method [12], the work in the poultry slaugh-
terhouse analyzed was classified as repetitive, as also
reported in other similar studies [7,11].

Tavolaro et al. [29] ranked the work routine in
poultry slaughterhouses as stressful and tiring, and
that the consequences include musculoskeletal dis-
orders, zoonoses, skin conditions and injuries related
to animals and sharp instruments.

According to Buckle [6], the appearance of disord-
ers in upper limbs can be caused by static muscular
overload, high repeatability, very short cycles and
monotony of tasks.

By applying the OCRA index with 943 workers
from a poultry slaughterhouse, a score of 7.7 was
obtained (intermediate risk) with prevalence of
31.5% of diagnosed cases of WMSDs in 100 exposed
workers and with a prevalence of 22.4 % of subjects
with at least one diagnosed WMSD [11].

On the other hand, when comparing two groups of
six slaughterhouse workers performing the same
amount of work (48 pieces), one of the groups per-
forming the cutting task at a speed ~ 53% higher,
Christensen et al. [9] found no significant difference
in physiological responses (heart rate, blood pressure,
muscle activity and fatigue - EMG). The authors re-
ported that workers who performed the cutting task at
higher speed had longer breaks between work cycles;
therefore, the task speed and the length of breaks
(between cycles) did not influence the variables ana-
lyzed. Finally, they suggest that to reduce the physi-
cal load on the body and thereby an expected de-
crease in musculoskeletal disorders will be to reduce
the number of pieces of meat to be deboned.

Although workers performed breaks, the lack of
association between this variable and discomfort may
be due to poor or inadequate distribution of recovery
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periods, which according to Colombini et al. [12], are
essential to prevent WMSDs and conform Burkle [6],
it is a risk factor for the appearance of disorders in
shoulders, arms and hands.

Colombini et al. [12] have reported that in repeti-
tive activities, breaks should be distributed in a ratio
of at least 5:1, i.e., for every 50 minutes of work,
there should be a 10 minute-break for the proper phy-
siological recovery of workers.

The lack of association between discomfort and
job rotation can be related to the fact that the compa-
ny analyzed has deployed job rotation only recently
(three months). In addition, for the job rotation to be
effective, it should be composed of diversified tasks
concerning the physical demands of workers [12].

Claudon and Marsot [10] suggest the performance
of preventive measures for slaughterhouse workers to
reduce the risk of UL-WMSDs, and even working
with sharpness knives, job rotation or micro-breaks
should be included (between work cycles). The de-
sign of the knife (action of the knife blade and mus-
cular stress in different grips) used by workers should
also be observed.

Although there is no association between discom-
fort and use of tools, studies have shown that their
use during the working day can interfere with the
emergence of WMSDs [6,10,28] and that the design
of the knife should be further studied [10] because,
according to Buckle [6], the application of force or
mechanical compression of tissues is a risk factor for
UL-WMSDs.

Another important issue to be considered is the
fact that workers use very sharpness knives to carry
out the cutting task. Claudon and Marsot [10] found
that with very sharpness knives, the electromyo-
graphic stimulation was lower in the superficial flex-
or muscles of fingers, biceps brachii, triceps brachii,
anterior part of the deltoid and upper part of the tra-
pezius muscles, in relation to edgeless knives; how-
ever, it remained high in the common extensor mus-
cle of fingers. The authors suggest that knife shar-
peners should be well trained so that workers per-
form cutting tasks with sharp knives and consequent-

ly reduce the biomechanical stress on the upper limbs.

Besides the use of tools, cold can directly influ-
ence in the appearance of UL-WMSDs and also indi-
rectly by requiring the use of protective equipment
(gloves) [6]. According to Tappin et al. [28], due to
the interference that gloves exert on handgrip
strength, their thickness and design change the user’s
sensory feedback to a tool or object. The same au-
thors claim that the protective gloves can act as an
WMSDs risk factor by increasing the magnitude or

duration of grip forces applied to the knife and/or the
piece of carcass being cut.

In the present study, most workers felt body dis-
comfort and reported that the discomfort was related
to the job and increased during work activities. A
longitudinal study with 1800 workers from 34 differ-
ent companies found that the pain perception in-
creased during the morning, decreased after lunch
and increased during the afternoon until the end of
the work shift. The study also found that the peak or
cumulative discomfort measured several times a day
along the workday can be used as a predictor of fu-
ture pain in healthy workers [25].

To minimize discomfort (symptoms of WMSDs),
OSHA [19] recommends some measures such as:
slowing down the production process, adoption of
rest breaks and job rotation and increase the number
of workers.

However, interventions to prevent absenteeism of
workers with chronic pain can be achieved through
the promotion of changes in the workers’ behavior
[30]. The authors interviewed 21 workers (9 men and
12 women) with chronic musculoskeletal pain and
found that the motivating factors that caused them to
remain performing their work tasks in pain were
many: believing that work was a source of self-
esteem, therapy, income and responsibility (with the
company and co-workers). They also found that sev-
eral behaviors were important and adopted by work-
ers to avoid absenteeism: personal characteristics,
coping with pain, use of healthcare services, accep-
tance of pain and increased behavior flexibility (in
relation to capacity, to have less physical and mental
overload and perform changes and adjustments in the
workplace).

According to Tavolaro et al. [29], slaughterhouse
workers are not specialized, have no control over
their tasks, and may not be aware of the factors that
can affect their health. Therefore, professionals such
as veterinarians could participate more actively in the
education (training) of workers and not focus only on
issues such of food security.

The two regions most frequently reported by
workers with discomfort were shoulders and neck.
Studies have shown that cold is a risk factor for the
onset of symptoms in these body regions [2,21,24].

A study submitted 12 women to repetitive work
for 60 minutes in a cold chamber under three differ-
ent conditions: 10°C (C), at 25°C (TN), and 10°C
with clothing suitable for low temperatures (CP), and
found that the vertical trajectories of shoulder, elbow
and wrist joints were higher in C and CP compared
with TN [22]. Furthermore, these changes were asso-
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ciated with increased muscle activation (EMQG) in
flexor and extensor muscles of wrist, biceps brachii
and triceps brachii, chest, medial part of the deltoid,
upper and lower part of the trapezius muscles, sug-
gesting that at low temperatures, changes in trajecto-
ries can be an indicator of risk to localized muscle
fatigue.

The significant association observed between body
discomfort and cold is reinforced by literature [5],
which reports that cold contributes to increased risk
of work-related diseases and accidents. Conform
Tappin et al. [28], food, meat and seafood industries
have to meet strict standards, such as lower and up-
per limits for the temperature in the boning room,
which may conflict with the working conditions con-
sidered healthy and comfortable. According to the
Ministry of Agriculture, Livestock and Supply [4],
the temperature in the boning room should be equal
to or below 12°C.

In a study conducted with 18 healthy workers in a
meat cooling sector (4-10°C), no association was
found between muscle stimulation of the flexor carpi
radialis, extensor digitorum, medial part of the delto-
id and lower part of the trapezius muscles, and the
temperature of these muscles (cheek, chest, right
palm, fingers, lower back, thigh and calf), concluding
that the muscle strength could be related to the inten-
sity of repetitive movements performed by workers
[27].

In the study by Piedrahita [20], male workers of
four meat processing industries were divided into two
groups as to their thermal exposure (+2°C, n = 50; -
9°C, n = 112), and it was concluded that in similar
ergonomic conditions, the intensity of cold exposure
was related to the prevalence of musculoskeletal
symptoms, especially in neck, shoulders and back,
indicating that cold is a factor that contributes to the
onset of symptoms that cause musculoskeletal dis-
orders.

Chen et al. [8] analyzed the thermal perception and
thermoregulation of 16 subjects (8 men and 8 wom-
en) in response to temperature change in a thermal
chamber (from 32/28°C to 24°C and from 20 to
24°C) with air velocity of 0.2m/s. Thermal percep-
tion was observed, as well as physiological properties
including peripheral blood flow, skin moisture, water
loss due to perspiration and skin temperature during
the acclimatization period. The results showed that
the thermal sensation, skin temperature and blood
flow were significantly correlated with the reduction
of the environment temperature to 8°C. The authors
reported that environments with different tempera-

tures cause physiological alterations and recommend
that this difference should be equal to or below 4°C.

According to Piedrahita et al. [21], actions must be
done to minimize the exposure of workers to cold
work environments, such as process automation, im-
proved protective clothing and their proper use, thus
reducing the risks to the health of workers.

The results of this study showed that most of the
tasks analyzed were repetitive, most workers per-
formed rest breaks, job rotation, used tools, felt cold
and body discomfort, being the main complaint in the
shoulder region.

Based on results obtained in this study and in lite-
rature, some organizational factors of the work in
slaughterhouses should be considered for the preven-
tion of WMSDs, such as: slowing down the produc-
tion process, adoption of rest breaks well distributed
along the workday, job rotation between tasks with
different biomechanical requirements and increase
the number of workers; the use of very sharpness
knives to reduce the effort required to perform cut-
ting task through adequate training of operators in
knife honing/sharpening; use of adequate clothing to
the work environment temperature and the objects to
be handled, respecting the biological individuality of
workers, promote thermal insulation and comfort;
and finally, there should be a gradual transition be-
tween external environment and working environ-
ment, so that workers undergo adequate acclimatiza-
tion.
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