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Occupational accidents related to cattle
slaughter in Mato Grosso, Brazil

Acidentes de trabalho relacionados ao abate de bovinos
em Mato Grosso, Brasil

Ageo Mario Candido da Silva'?, Alexandre Volkman Ultramari®,
Walderley Antonio Pginati’, Gisele Pedroso Moi*

Resumo

Introducao: A criagao de gado no sul da Amazénia tem crescido rapidamente, sendo que o Mato Grosso € um dos primeiros
estados na producao de carne. Esse crescimento permitiu a contratacdo de mais trabalhadores para a atividade de refrigeracéo,
trazendo um aumento de acidentes de trabalho nesse setor. Objetivo: Analisar a influéncia de abate de gado nos acidentes de
trabalho e sua distribuigao espacial no estado de Mato Grosso, Brasil. Métodos: Estudo ecoldgico que investigou a autocorrelagao
espacial global das taxas de acidentes de trabalho e o nimero de bovinos abatidos em municipios de Mato Grosso, usando a
estatistica Moran “global” pelo método LISA e, posteriormente, uma regressao multipla espacial, tendo como variaveis de exposigao
o0 abate de cabegas de gado e, como variavel resposta, a taxa de acidentes de trabalho. Resultados: Foram encontrados padroes
espaciais globais na distribuicdo do nimero de cabegas de gado abatidas. Na regressao multipla, foram observadas correlacdes
estatisticamente significantes entre o nimero de bovinos abatidos e a taxa de acidentes de trabalho. Conclusao: O abate de gado
esta relacionado ao aumento do nimero de acidentes de trabalho no Estado de Mato Grosso, Brasil.

Palavras-chave: acidentes de trabalho; abate de animais; analise espacial.

Abstract

Introduction: Cattle rising in the southern Amazon have grown rapidly, being Mato Grosso one of the top states in meat production.
This growth led to the hiring of more workers to the chilling activity, increasing the number of workplace accidents in this sector.
Objective: To analyze the influence of slaughter cattle on occupational accidents and their spatial distribution in the state of Mato
Grosso, Brazil. Methods: This is the first ecological study investigating the global spatial autocorrelation of the occupational accident
rate and the number of slaughtered cattle in Mato Grosso municipalities; this study used the statistic Moran “global” by LISA method
and subsequently held a spatial linear regression, with cattle slaughter exposure variables and as an outcome it showed the rate
of workplace accidents. Results: The study showed a global spatial pattern of number of cattle slaughtered. Statistically significant
correlations were observed, in multiple regression analysis, between the number of cattle slaughtered and rate of occupational
accidents. Conclusion: The cattle slaughter is related to the increase of industrial accidents in the State of Mato Grosso, Brazil.
Keywords: occupational injuries; animal culling; spatial analysis.
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INTRODUCTION

The beginning of livestock activities in state of Mato Grosso in
the southern Brazilian Amazon, dating back to the late eighteenth
century, attracted new migratory flows to the region. Around
1870, with the Paraguayan War, the final (1865-1870) livestock
presents a major expansion in the Pantanal area’. The twentieth
century presented a significant increase in population with deep
changes in socio-economic and environmental characteristics
of the Amazon region, and in particular, Mato Grosso began to
have in agriculture a major economic and job creation potential
due to its large territory and amount of land?. In the last decade,
the cattle ranching in Mato Grosso has grown at a faster rate
than the national livestock, putting the state in the top positions
in both beef production and in number of cattle’.

If on one hand, the meat segment growth led to an increased
demand for hand work and hiring workers for slaughterhouses
units in various municipalities of the state, on the other hand,
the cooling activity exponentially increased the incidence of
workplace accidents in this sector*. Workers poor qualification,
as well as the poor working conditions of this sector, are among
the main reasons for these accidents’.

This study aimed to analyze the influence of cattle slaughter
on occupational accidents and their spatial distribution in
municipalities in the state of Mato Grosso, between 2002 and
2008.

METHODS

This is an ecological study including the 139 existing
municipalities in the state of Mato Grosso. Geographic and
spatial data for each municipality, considering latitude, longitude,
perimeter, area and location of each municipality’s seat in the
state, were obtained from the website of the Brazilian Institute
of Geography and Statistics®.

The number of cattle slaughtered was used as exposure
variable according to the municipality in the state of Mato
Grosso in the years 2002 to 2008¢. The average rate of industrial
accidents was used as a variable between 2002 to 2008, when all
reported cases of occupational accidents were added through
the Work Accident Report - WAR, registered with the National
Institute of Social Security’.

The Total number of formal workers that work for the
municipality was considered a denominator, provided by
the General Register of Employed and Unemployed People -
GREUP, of the Ministry of Labor and Employment?®, using the
following Formula 1:

> Work Accident Report
> Workers

IAT =

x10,000 (1)

The Gross Domestic Product (GDP) per capita average
was considered as adjustments variables in the years 2002 to
2008¢, by the municipality (given that inequalities in education
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and income indicate different access needs and availability of
health services), population percentage registered by the
Family Health Program (FHP)*" in the years 2002 to 2008
(indicates the possibility of access to health services) and Hospital
Existence in the City>"° (included as a discrete variable (yes/no),
to represent the availability of health services in the city).

Data analysis

A univariate exploratory spatial data analysis was performed
to assess the global spatial autocorrelation of cattle slaughter
indicators of labor accident rates in the period from 2002 to 2008
in the municipalities of Mato Grosso, using the Moran’s I index
under the assumptions of normality and randomization.

The high spatial correlation is indicated by a distribution of
the Moran index values ranging between -1.0 and +1.0 and tests,
where connected areas have stronger similarity to the studied
indicator than expected in a random pattern, with values close
to -1.0 and +1.0"%

Bivariate analyzes were carried out in a second phase, where
the direction and the magnitude of the associations between
the independent variables were assessed through a correlation
matrix (not shown) followed by the spatial multiple linear
regression. This type of analysis has the same assumptions as
the traditional linear regression, however it takes into account
the spatial trends and correlations of data and, if correlated,
certain parameters are incorporated to allow the withdrawal
of these effects. The quality of spatial regression model fit is
similar to the traditional multiple regression model, and it is
verified by the residual analysis'.

The exclusion criteria were set by p-value greater than or equal
to 0.05. We opted for the maintenance of variable percentage
of population served by FHP to better model fit.

The verification of the linear regression assumptions, graphical
analyzes of standardized residuals were made based on observed
values and predicted beyond the diagnosis of normality through
QQ plot graphs. The variables homoscedasticity presented
random distribution without cyclical behavior or defined trend.
There was no spatial autocorrelation of waste at the final models
determination. We used the software Stata 9.1, SPSS 15.0 and
GeoDa 0.9.5-i.

The project was submitted for approval by the Institutional
Review Board of the University Hospital Research Julio Miiller
UFMT in 2010, before the scheduled data collection for December
2010 and was approved in the Opinion 943/2010.

RESULTS

There was a random distribution of occupational accidents
among the municipalities of Mato Grosso, in spite of some
clusters in the center of the state (Figure 1). Regarding the cattle
slaughter (Figures 2 and 3), there is the occurrence of spatial
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autocorrelations of the “high-high” type, indicating grouping
of municipalities with greater cattle slaughter in the Amazon
and Pantanal biomes, and the “low-low” type, considered
groupings of smaller number of slaughtered heads, located
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Figure 1. Rate of occupational accident per 10,000 workers in municipalities
in the state of Mato Grosso, from 2002 to 2008, according to tertiles
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Figure 2. Head of cattle slaughtered in municipalities in the state of
Mato Grosso, from 2002 to 2008, according to tertiles
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Figure 3. Moran dispersion map for cattle slaughter, Mato Grosso,
from 2002 to 2008

Table 1. Space Multiple Regression Models of Empirical Bayesian
Estimation of Accident rates recorded by the communication occupational
accident (CWA), by 10,000 workers on livestock production and other
variables of the model in the municipalities of the State of Mato Grosso
between 2002 and 2008

Model Coefficients standard t p-value
error

Rate of work
accident (CWA)
per 10.000
workers
Hospital 31.902 16.397 1.946 0.054
Average per
capita GDP 0.001 0.001 2.437 0.016
Population ratio - ¢, 0278 0218  0.828
attended by FHP ’ ’ ’ ’
Cattle 1.73 x10° 0.001 2.465 0.015
slaughtered No.

in municipalities belonging to the Brazilian savanna biome.
The statistical Moran was significant (I = 0.2239; p-value <0.001
for 999 permutations).

Table 1 presents the final model of Multiple Linear Regression
Space. There were significant associations among the rate of
occupational accidents with GDP per capita (p = 0.016), number
of slaughtered cattle (p = 0.015) and statistically significant
association bordering the presence of hospitals in the city (0.054).

In the analysis of residues of the multiple linear regression
model it was the pattern of absence in the dispersion of waste,
Moran test indicating random distributions and lack of spatial
autocorrelations. Thus, there is no need to parameter variables,
thus justifying up the proper adjustment of the final model.

DISCUSSION

This study showed a statistical association between cattle
slaughter and higher workers’ compensation rates in in the
state of Mato Grosso. In the past decade, this state intensified
livestock through public policies for occupying new areas of
savannah and Amazon forest". Increasingly, slaughterhouses
were installed in various municipalities for the production of
meat products with higher added value and reduction of live
animal shipping. Concomitantly, the work activities related to
meat production chain have generated an increase of diseases
and occupational accidents’.

Importantly, despite the increase in jobs, there was a
deterioration of working conditions. The production of meat
in slaughterhouses in the Amazon region still follows the
assumptions of the Taylor-Fordist system focused on production
targets and based on the fast pace of work'*. Operations are
sequential as in an assembly line where, the rate is established
by the number of animals to be slaughtered in a certain period
of time instead of being determined by the individual it**. Thus,
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the requirement of compliance with regulatory standards
established by the Ministry of Labour and Employment'® are
ineffective at reducing these workers risk of diseases and health
problems. In addition, the work at the cattle chain still employs
many informal workers, excessive working hours, increasing the
occurrence of occupational musculoskeletal disorders (MSDs),
cut by knives and other occupational health problems*.

The positive correlation of GDP and the number of slaughtered
cattle indicates that the slaughterhouse activity has a possible
positive impact on the economy of Mato Grosso municipalities,
especially those belonging to the less developed regions of in
the state of Mato Grosso where the slaughtering cattle units
were installed. Livestock has brought productivity gains and
increased income to localities with large slaughterhouses
networks. However, Arima et al."” stated that the production
systems are heterogeneous and low-tech. This implies (again)
in precarious jobs, which may be related to greater likelihood
of accidents at these locations.

The Moran dispersion map shows, beyond the Pantanal,
traditional biome for the cattle creation, that the Amazon
biome was identified as a high spatial autocorrelation with
cattle slaughter. Rivero et al.'® showed that the cattle slaughter
developed consistently and was accompanied by the expansion
of slaughterhouse for the Amazon region, more specifically in
Mato Grosso. This same author also concludes that, regarding
theland use and deforestation, cattle rising is the most strongly
correlated with deforestation activity in the municipalities of
the Amazon.

The damage caused by deforestation is immeasurable.
Identified as the area of greatest biodiversity on the planet
and having 1/5 of the world’s fresh water reserves, about 20%
of the original area of the Brazilian Amazon forest is already
deforested”. In addition to environmental degradation, this
deforestation is responsible for one quarter of Brazil’s emissions
of greenhouse gases®.

On the other hand, Silva et al.?' states that occupational
accidents must not be understood only as an expression of the
technologies used in the production process; it must also include
labor organization and division, involvement of employees in
the workplace and action technicians and institutions regarding
health and safety issues. Marques* questions whether the
precariousness of labor relations and employment of Brazilian
meat is inevitable; fact that is known from mandatory accident
prevention programs, Prevention of Environmental Risks (PPRA)
and Control of Occupational Health Medical'¢. However, there
is still a strong attachment of these practices to the traditional
occupational medicine and occupational health, which
focuses on the observation of the most exposed events, acute
illnesses, poisoning and accidents and disregards the illness
process based on worker exposure to many determinants and
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conditioning factors of these diseases. Thus, it is necessary to
include surveillance activities in occupational health, combined
to monitoring of risk factors for these diseases and disorders
related to work with the participation of workers, their social
organizations and other health services for the maintenance of
their health in work environments®.

Some considerations about the work accident record should
be made. The issue of occupational accident communication is
mandatory for workers in Labor Laws Consolidation regime;
however its scope is rather narrow as this is obligatory only for
formal workers, excluding, in addition to domestic workers,
those in the informal, statutory and autonomous work. It is also
important to consider is the underreporting of such accidents,
in part by the little interest of the professionals responsible for
recording the CAT, which favor the fulfillment of bureaucratic
rules, but not the professional involvement the issue of accident™.
However, it is understood that this underreporting occurs
uniformly throughout the state,, not invalidating, thus, measures
of statistical correlations found in this study.

It has been as important to the assessment of confounding
variables (GDP per capita, FHP coverage and existence of
hospitals in the city) in the model, because they are considered
determinants of overall health status of the population, being
this one of the reasons that led us to include them as adjustment
variables in the multiple linear regression.

The results of this study point to the importance of spatial
assessment of occupational accident rates and their relation to
the cattle slaughter, variable “proxy” number of jobs in cattle

activities in the Amazon biome, savanna and wetland Brazilian.

CONCLUSION

This study reinforces the evidence that cattle slaughter can be
related to higher rates of respiratory occupational accidents in
municipalities in the state of Mato Grosso, southern Brazilian
Amazon.

Our results point to the importance of spatial assessment of
morbidity due to occupational accidents and their relationship
to the number of slaughtered cattle heads in the Brazilian
Amazon and Pantanal biomes.

This work also indicates priorities for intersectoral actions
of the Ministry of Labor and Employment, National Institute
of Social Security, the Unified Health System, workers and
their social organizations in order to extend the monitoring of
the factors risk and protective actions of diseases and related
health problems of labor in the production chain of cattle in

the southern Brazilian Amazon.
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