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ABSTRACT

Objective Brazil is the world’s second largest poultry
meat producer and leading exporter. Many poultry
processing tasks are physically demanding and involve
factors that increase the risk of developing a work-
related musculoskeletal disorder (WMSD). However, little
is known about the assessment of bodily discomfort in
these workers. The aim of this study was to evaluate

the association between perception of bodily discomfort
and individual and work organisational factors in poultry
slaughterhouse workers.

Design Descriptive, cross-sectional study.

Setting Three poultry slaughterhouses in the South of
Brazil.

Participants This paper included 925 workers of 3 poultry
slaughterhouses, 575 women and 350 men. The selection
of the participants was random.

Main outcome measure Workers were asked about
individual factors, work organiation, perception of

bodily discomfort and cold, as well as ingestion of pain
medication. Crude and adjusted ORs were estimated and
95% Cls were derived from binary logistic regression
analysis for perception of bodily discomfort.

Results There was a significant association (p<0.05)
between perception of bodily discomfort and female
gender (OR=1.77; 95% Cl 1.30 to 2.41), performance

of repetitive tasks (OR=1.81; 95%Cl 1.12 t0 2.91) and
perception of cold (OR=2.05; 95% Cl 1.44 to 2.91).
Conclusions The findings of this research demonstrated
that the sector of occupational safety and health
management in poultry slaughterhouses should monitor
the symptoms of WMSD among their workers, especially
female workers, workers who perform repetitive tasks,
as well as those who perform tasks in cold environments
because these groups are more likely to experience bodily
discomfort.

INTRODUCTION

According to the Annual Report of the
Brazilian Association of Animal Protein,
Brazil is the leader in poultry meat exports
and the second largest producer in the world

2

Strengths and limitations of this study

» A larger sample was analysed using a more robust
statistical treatment than previous studies on bodily
discomfort in poultry slaughterhouses.

» This paper provided results that will be useful in
assisting occupational health and safety profes-
sionals of poultry slaughterhouses in prevention
programmes on work-related musculoskeletal dis-
orders and supporting the actions of the Ministry of
Labour.

» This study only considered if workers took rest
breaks, but not the rest distribution throughout the
workday, in addition to whether job rotations were
performed, but not the task requirements, which
were study limitations.

(13.06 millions of tons, in 2017)." Produc-
tion has grown in Brazilian poultry slaugh-
terhouses,’ * and approximately 350000
employees work directly in these slaughter-
houses.” In one slaughterhouse with 1280
workers, 150000 chickens were slaughtered
per day’; in another one with 3000 workers,
300000 chickens were slaughtered per day5;
and in the third one with 1200 workers,
100000 chickens were slaughtered per day.’
As reported by the Occupational Safety
and Health Administration (OSHA),7 several
ergonomics-related risk factors may lead to
the development of work-related musculo-
skeletal disorders (WMSDs) among poultry
slaughterhouse workers: repetition, forceful
exertion, awkward and static postures, vibra-
tion, and cold temperatures. In addition,
another factor was mentioned as risk in
slaughterhouses: use of manual tools and
gloves.® ¥ The industry of slaughtering and
processing meat and derivatives is in the 11th
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place among the different economic activities that most
develop occupational diseases in Brazil."

Some studies used the OCRA Checklist method (Occu-
pational Repetitive Actions) and found that most of the
tasks in slaughterhouses represented high risk (56%)*
and moderate risk (77% and 63%, respectively).”® Thus,
it was concluded that these workers were vulnerable to
ergonomic hazards through repetitive movements and
a greater probability of developing upperlimb WMSDs
(UL-WMSDs).*®

In the workplace, workers frequently report some
episodes of pain or discomfort associated with work
activities."" Discomfort is seen as an unpleasant state
of the human body in reaction to its physical environ-
ment,'? and feelings of pain, soreness, numbness, fatigue,
auditory and thermal discomfort, as well as anxiety."
Conforming to Werner et al'' although discomfort
ratings are not a specific diagnosis, it is a valuable marker
for UL-WMSDs because most musculoskeletal disorders
present pain or discomfort as the initial complaint. Such
disorders involve significant pain, and in many cases their
diagnoses are based on the nature and extent of the pain
reported by the person.'* Programmes to prevent WMSDs
should look for signs of a potential WMSD in the work-
place, such as frequent worker reports of aches and pains
or tasks requiring repetitive and forceful exertions, and
take measures to reduce them."

Poultry slaughterhouse workers feel bodily discomfort
in the shoulders (45.0%), neck (29.0%), spine (26%),
arms (23%), hands (20%) and wrists (20%).'° After
investigating 595 slaughterhouse workers in Denmark,
the prevalence of pain in the neck, shoulder, elbow and
hand/wrist was 48%, 60%, 40% and 52%, respectively.17
Although previous studies have already evaluated bodily
discomfort in workers of poultry slaughterhouses, they
only presented descriptive analyses (percentage)'” and
limited samplings (case study).'®

Studies on the association of bodily discomfort and
risk factor exposures among poultry slaughterhouse

workers are needed in order to provide information that
guides health and safety professionals and the Ministry of
Labour in adopting preventive measures to promote the
health of these workers. Therefore, the aim of this study
was to evaluate the association between perception of
bodily discomfort and individual and work organisational
factors among poultry slaughterhouse workers.

METHODS

Study design and setting

The research was conducted in three poultry slaughter-
houses in the South of Brazil, with an average of 4000
workers (table 1). The participants worked in natural
(scalding) and artificially cold environment (8°C-12°C)
(cutting and shipping), and used personal protective
equipment (PPE) (clothing, aprons, gloves, socks and
boots) provided by the slaughterhouses, with a Certificate
of Approval from the Brazilian Ministry of Labour.

Selection of participants

The selection method of the slaughterhouses was inten-
tional (South of Brazil), but the workers were selected
randomly. The company provided a list of all workers’
names, selecting the fifth name on the list followed by the
tenth and so on. The workers were invited to participate
in the research; if consent was given (eligibility criteria),
he/she was taken to a private room to be interviewed. All
invited participants agreed to be part of this study.

Measures

Workers were asked about individual factors (age and
length of time working at the company), work organisa-
tion (presence of job rotation, rest breaks and tool use),
perception of bodily discomfort and cold, and ingestion
of pain medication. In this paper, the workers who used
tools used a knife and a knife-sharpener. Tool use is consid-
ered a risk factor for the development of WMSD7; thus,
it was included in statistical analyses. When the worker

Table 1 Work organisational characteristics in slaughterhouses

Slaughterhouse 1 Slaughterhouse 2 Slaughterhouse 3 Total
Total workers (n) 3000 3500 5000 11500
Participants (n) 241 312 372 925
Physical exercise (PE) Yes Yes No
Daily working time (hours, min) 7 hours 20 min 8 hours 48 min 8 hours 48 min
Repetitive work (min/workday) 407 min 489 min 481 min
Uniform change (min/workday) 15min 15min 15min
Work shifts (n) 3 2 2
Rest breaks (n) 3 5 5
Prescribed rest breaks 10min break 2x8min breaks 4x8min breaks

8min—PE 5-8 min—PE 60min meal

60 min meal 15min coffee

45min meal
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uses a knife and knife-sharpener, he/she performs more
technical actions and uses upper-limb strength to accom-
plish the tasks, which can cause bodily discomfort. Anno-
tations about the work environment where the worker
performed his/her tasks (natural or artificially cold envi-
ronment) and gender were recorded.

The worker was asked about bodily discomfort, that is,
if he/she presented any of the symptoms: pain, fatigue,
shocks, cracks, numbness, tingling, weight, strength
loss and movement limitation in any part of the body."
In order to evaluate the intensity level of discomfort
perceived, a 3-point scale was used (mild, moderate and
severe). If the worker answered more than one body
region, the region with the highest degree of discomfort
was considered to perform the statistical test.

With regard to the thermal sensation of workers in the
workplace, itwas asked if they felt cold in general. Thermal
comfort is defined by the American Society of Heating,
Refrigerating and Air-Conditioning Engineers-55'" as the
condition of mind that expresses satisfaction with the
thermal environment, and is assessed subjectively.

To analyse task characteristics (repetitiveness), the
criterion of the OCRA Checklist method was used.”’ This
method examines upper-limb risk factors: work organi-
sation (to determine the duration of multiplier factor),
lack of recovery periods, repetitiveness (frequency
of technical actions), force demand, inappropriate
postures and movements, stereotypy, and other addi-
tional factors.*” OCRA was chosen by the authors to eval-
uate repeatability, since it is specific for this purpose and
is the preferred method by ISO (International Organiza-
tion for Standardization) 11228-3*' to assess the manual
handling of low loads at high frequency and provides
criteria based on extensive epidemiological data to fore-
cast the occurrence of UL-WMSD in exposed working
populations.

According to Colombini and Occhipinti,? repetitive
tasks are characterised as cycles (regardless of the dura-
tion) with upperlimb movements or repetition of the
same work gesture for the majority of the time (over
half of the total time). To evaluate the frequency of tech-
nical actions of the workers, a Sony HDR-XR160 digital
camcorder was used. Workers were videotaped for at least
5min while performing their tasks or 10 task cycles.

Data were collected from the workers of all work shifts
(table 1) prior to the implementation of the Brazilian
Regulatory Norm 36 (NR-36)** in 2013. This norm
establishes the minimum requirements for evaluation,
control and monitoring risks in tasks performed in the
meat processing industry. The NR-36 determines the
obligations of working conditions, such as the imple-
mentation of psychophysiological breaks, job rotation,
furniture and workstation suitability, tool use, risk
management, adequate work pace, and others.” It is
important to emphasise this because in future studies
these variables may interfere with the outcome of
studies on bodily discomfort among poultry slaughter-
house workers.

Statistical analysis

The effect size was calculated based on a significance level
of 5% (type I error), and a test power of 80% (type II
error) was adopted for statistical analysis through binary
logistic regression. Considering the sample size of 925
workers, it was possible to detect the effect size for OR of
1.260 when comparing the two groups.24

Binary logistic regression models were used to assess the
association between perception of bodily discomfort and
the independent variables: age, gender, length of time
working at the company, work shifts, task characteristics,
rest breaks, job rotation, tool use, perception of cold and
ambient temperature (table 2).

Considering that slaughterhouses 2 and 3 had only
two work shifts, only the morning and afternoon shifts of
the three slaughterhouses were included in the present
study in order to reduce assessment bias and allow a more
consistent comparison among these groups (table 1).

OR and 95% CIs for perception of bodily discomfort
were estimated for crude and adjusted analyses. First,
the crude model was performed between perception
of bodily discomfort and the independent variables
separately. In order for the variables to be included in
the adjusted model, they should present p<0.20 in the
crude model. Based on the results of the crude analysis,
the adjusted model included the following independent
variables to decrease the effect of confounding: gender,
length of time working at the company, task character-
istics, frequency of rest breaks, perception of cold and
ambient temperature.

Multinomial logistic regression model was used to
evaluate the association between the intensity of bodily
discomfort and the ingestion of medicine. Appraisals
were performed using the SPSS V.21.0 software and a
value of p<0.05 was considered significant.

Patient and public involvement
Patients and the public were not involved in the design
of the study.

RESULTS

The research included 925 workers from 3 poultry
slaughterhouses, 575 women and 350 men with a mean
age of 33.4 years (range 18-52 years) and 34.6 years
(range 18-54 years), respectively. The workers had been
employed in the company for at least 1 month and at a
maximum of 35 years (average 8.4+7.1 years).

Table 1 shows the description of the total number
of workers, the number of study participants, whether
the company offered physical exercise to workers, the
daily workload, the effective repetitive working hours,
the number and detailed description of rest breaks
prescribed, and the number of work shifts in each slaugh-
terhouse surveyed.

When analysing each slaughterhouse separately, the
following was observed: were mostly female workers,
performed repetitive tasks, took rest breaks, worked in an
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Variables Slaughterhouse 1 Slaughterhouse 2 Slaughterhouse 3 Overall

Gender, n (%)

Male 74 (30.7) 105 (33.7) 171 (46.0) 350 (37.8)

<5years 59 (24.5) 108 (34.6) 204 (54.8) 371 (40.1)

>10years 49 (20.3) 119 (38.1) 95 (25.5) 263 (28.4)

Morning 87 (36.1) 138 (44.2) 137 (36.8) 362 (39.1)

Task characteristics, n (%)

Non-repetitive 32 (13.3) 44 (14.1) 13 (3.5) 89 (9.6)

Yes 212 (88.0) 306 (98.1) 355 (95.4) 873 (94.4)

2 breaks 14 (6.6) 82 (26.8) 72 (20.3) 168 (19.2)

>4 breaks 41 (19.3)

(&)}
—
"y
(o)}
=

243 (68.5) 289 (33.1)

Job rotation, n (%)

No 38 (15.8) 173 (55.4) 94 (25.3) 305 (33.0)

Yes 145 (60.2) 126 (40.4) 162 (43.5) 433 (46.8)

Perception of cold, n (%)

No 145 (60.2) 117 (37.5) 115 (30.9) 377 (40.8)

Natural 80 (33.2) 41 (13.1) 74 (19.9) 195 (21.1)

Bodily discomfort, n (%)

Mild 63 (37.1) 38 (17.1) 66 (24.5) 167 (25.3)

Severe 38 (22.3) 73 (32.9) 120 (44.6) 231 (34.9)

Ingestion of medicine, n (%)

No 221 (76.2) 176 (56.4) 185 (49.7) 540 (58.4)

artificially cold environment and felt bodily discomfort  regression showed that ingestion of pain medication was
(table 2). significantly associated with the intensity of the discom-

Of the 661 workers who reported bodily discom-  fort, being moderate (OR=2.11; 95% CI 1.42 to 2.76) and
fort, 58.2% ingested medicine to attenuate the symp-  severe (OR=3.65; 95% CI 2.40 to 5.56) compared with
toms reported. The result of the multinomial logistic ~ mild discomfort.

E-
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Bodily discomfort Crude Adjusted
Yes, n (%) No,n (%) Total OR (95% CI) p value OR (95% CI) p value

Gender <0.001* <0.001**

Male 218 (62.3) 132 (37.7) 350 1 1

<5years 258 (69.5) 113(30.5) 371  1.00 (0.71to 1.41) 0.76 (0.53 to 1.10)

>10years 183 (69.6) 80 (30.4) 263 1 1

Morning 253 (69.9) 109 (30.1) 362  0.88 (0.66 to 1.18) -

Task characteristics <0.001* 0.015*

Non-repetitive 49 (55.1)  40(44.9) 89 1 1

Yes 620 (71.0) 253 (29.0) 873 0.66 (0.33 to 1.3) -

Frequency of rest breaks 0.200* 0.072

1 break 21(56.8) 16(43.2) 37 0.35(0.14 to 0.89) 0.26 (0.10 to 0.68)

3 breaks 270 (71.2) 109 (28.8) 379  0.67 (0.33 to 1.34) 0.48 (0.23 to 1.02)

Job rotation 0.883

No 217 (71.1)  88(28.9) 305 1 -

Yes 314 (72.5) 119(27.5) 433 1.10(0.83 to 1.47) -

Perception of cold <0.001* <0.001**

No 235(62.3) 142 (37.7) 377 1 1

Natural 129 (66.2) 66 (33.8) 195 0.73(0.52 to 1.02) 1.20 (0.78 to 1.85)

Adjusted for gender, work shifts, task characteristics, perception of cold and ambient temperature.
*p<0.20, **p<0.05.

Table 3 shows the frequency and percentage of the The risk of a poultry slaughterhouse female worker
variables and the associations between perception of  feeling bodily discomfort is 77% higher than a male
bodily discomfort and individual and work organisational ~ worker. The risk of a slaughterhouse worker feeling
factors in the crude model and the adjusted model for  bodily discomfort is 81% higher for those who perform

gender, length of time working at the company, task char-  repetitive tasks compared with those who do not perform
acteristics, frequency of rest breaks, perception of cold  repetitive tasks, and 105% higher for those who feel
and ambient temperature. cold compared with those who do not. Finally, bodily

(3]
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discomfort did not have any association with the length
of time working at the company, frequency of rest breaks
and ambient temperatures of the workplace (p>0.05).

DISCUSSION

This paper indicates that most of the workers in each of
the three surveyed poultry slaughterhouses felt bodily
discomfort, and other studies corroborate these find-
ings.'® 7% There are possible explanations for this
outcome, mainly that poultry slaughterhouse workers
are exposed to several occupational risk factors.” Produc-
tion has grown in Brazilian poultry slaughterhouses,' * a
fact which subjected the workers to risks, since studies
evidenced that majority of slaughterhouse workers were
exposed to ergonomic hazards by repetitive movements
and a greater probability of developing UL-WMSDs
(>21.5% probability for high risk and 10.8%-21.5% for
moderate risk).*® Data collection was performed before
the implementation of NR-36,” where workday dura-
tion, total time, frequency and distribution of rest breaks
per day, overtime performance, and job rotation were
not rigidly determined and controlled. Consequently,
the physical demand of workers was higher before this
norm, and these organisational issues could aggravate
bodily discomfort in workers. As a result of these condi-
tions, the industry of slaughtering and processing meat
and derivatives is in the 11th place among the different
economic activities that most develop occupational
diseases in Brazil.'” It was verified that the greater the
intensity of bodily discomfort, the greater the possibility
of taking pain medication. In this research, majority of
workers were taking pain medication (57.1%), unlike the
study conducted on 195 workers in which bodily discom-
fort was reported and 24.6% were taking medication to
attenuate the symptoms.” The use of stimulant medica-
tion (methamphetamine) improved an action or skill,
while increasing productivity and the ability to function
normally,”® and may help to transform unrealistic industry
demands to attainable goals for workers on the produc-
tion line.” The ingestion of pain medication could be a
strategy for the worker to continue working; however, it is
not the healthiest and safest way to meet the production
demand required by slaughterhouses.

In the present research, the OR of women feeling
bodily discomfort is higher than men. This is confirmed
by several studies.”*" Assuncio and Abreu® analysed 60
202 Brazilians and found that one of the factors associ-
ated with a greater possibility of occurrence of WMSD
was female gender (OR=2.33; 95% CI 1.72 to 3.15). One
research with 12410 adults aged 20-59 years from 47
occupational groups in 18 countries showed that wide-
spread pain was associated with an increased prevalence
among female workers (OR=0.9; 95%CI 0.8 to 1.0),
and the association with the number of anatomical sites
was significantly higher for women with 6-10 pain sites
(OR=1.6;95% CI 1.2 to 2.1) in relation to men.” In nine
poultry slaughterhouses in Quebec (n=661), WMSDs are

more common among women than men. This appears to
be because women are more exposed to risk factors asso-
ciated with extended periods of standing, more repetitive
movements and a very rapid work pace.”

One ergonomics-related risk factor that may lead to
the development of WMSDs in poultry processing facil-
ities is repetition, performing the same motion or series
of motions continually or frequently.’” Studies on poultry
slaughterhouses observed that most of the tasks were
considered of moderate risk (63%° and 77%°), although
it was classified as high risk (56%) in another study.* The
results both of this and other studies™™ concluded that
most of the slaughterhouse workers were vulnerable to
ergonomic hazards by repetitive movements, with an
average of 55-64 technical actions per minute.*® These
studies show that work pace was high in poultry slaugh-
terhouses, tasks were repetitive, and most tasks presented
high and moderate risks, corroborating the hypothesis
that poultry slaughterhouse workers’ bodily discomfort is
associated with repetitiveness, which is a risk factor for
developing WMSDs.

The result of this study confirmed what was cited by
OSHA,” that cold temperatures are also a risk factor for
the development of WMSDs among poultry slaughter-
house workers. Another analysis established that feeling
cold is associated with bodily discomfort (p=0.035).%
Slaughterhouse workers are subjected to many condi-
tions that can aggravate the sensation of cold and
require preventative measures. According to NR-36,
when manual tasks are performed in cold environments
or require constant contact with cold surfaces and cold
products, workers should have a hand warming system
available near toilets or break rooms.” Although there
were recommendations in relation to finger temperatures
(>24°C during prolonged exposure, or down to 15°C
when sporadic),” studies discovered that 78% of poultry
slaughterhouse workers™ and 66% of pig slaughterhouse
workers reported feeling cold in their hands.*® Giiths
et af* mentioned that the finger temperature reached
16°Cin a poultry slaughterhouse worker. Prolonged expo-
sure to cold, often associated with insufficient clothing
or physical activity, may result in whole-body cooling and
a decrease in core temperature.”” According to Tirloni
et al,”® working in cold environments, handling cold prod-
ucts and using handheld tools and gloves should be moni-
tored and measures taken to prevent WMSDs.

Future studies should associate bodily discomfort and
the variables of job rotations, rest breaks, and tool and
glove use, however in more detail. The results indicate
that workers’ safety and health team and the Ministry
of Labour should prioritise risk reduction in slaughter-
houses in relation to women, repetitiveness and cold envi-
ronments—repetitiveness by reducing work pace, hiring
of workers to meet production demand, shortening the
length of working day and no overtime. With regard to
cold, the reduction of this risk could be achieved through
acquisition of PPE with adequate thermal insulation, but
it should also be suitable to workers’ anthropometry and

6
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task performance. Additionally, PPE should be replaced
when it becomes inefficient for insulation.

Strengths and limitations

One study limitation was that the three slaughterhouses
did not have three work shifts. So it was decided to exclude
workers from the night shift of slaughterhouse 1 because
this might have resulted in bias due to lack of night shifts
in slaughterhouses 2 and 3. It allowed a more consistent
comparison between work shifts in each slaughterhouse
and validity of the conclusion of this study. Another limita-
tion is that the investigation only considered if workers
took rest breaks, but not the rest distribution throughout
the workday nor its duration, in addition to whether job
rotations were performed, but not the task requirements
(eg, if the job rotation fulfilled at least one condition of
the NR-36). Future studies should measure these vari-
ables in detail and analyse their association with bodily
discomfort, besides controlling the external tasks of the
workday performed by workers that could interfere with
the results of the paper. In this study, sample selection
bias occurred due to the non-probabilistic (intentional—
South of Brazil) selection of slaughterhouses. Thus, the
sample was not representative of the researched popu-
lation; consequently, it precludes generalisation of the
data to all slaughterhouse workers in Brazil. Conversely,
this research was exploratory and the first to investigate
the associations of bodily discomfort in a large sample of
workers in Brazil.

CONCLUSIONS

In general, the majority of poultry slaughterhouse workers
were female, felt bodily discomfort, worked in the after-
noon shift, performed repetitive tasks and job rotations,
took rest breaks, perceived cold, worked in an artificially
cold environment, did not use a tool and did not ingest
pain medication. Nevertheless, among workers who
presented bodily discomfort, it was found that the greater
the intensity of the discomfort, the greater the possibility
of taking pain medication. There was an association
between perception of bodily discomfort and gender, task
characteristics and perception of cold. Female workers,
workers who perform repetitive tasks and those who feel
cold are more likely to experience bodily discomfort.

It is suggested that the occupational safety and health
management sector in poultry slaughterhouses should
monitor the symptoms of WMSDs among their workers,
such as bodily discomfort. This control can prevent inges-
tion of pain medication among workers and correct the
ergonomic inadequacies that trigger bodily discomfort.
Especially women should be well informed about the risk
factors of developing WMSDs and how to prevent these
exposures.
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