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INTRODUCTION 

According to the Ministry of Agriculture, 
Livestock and Supply (MAPA, 2016), Brazil ranks 
fourth regarding worldwide pig production and 
exportation, and according to data from the Brazilian 
Association of Animal Protein (ABPA, 2016), 
from 2010 to 2014 there was a 6.7% growth in the 
national production. According to the State Office of 
Agriculture and Supply of Paraná (SEAB, 2017), in 
2016 a total of 8,881,059 pigs were slaughtered in 
this State. In face of the number of animals involved, 

the consideration of their welfare becomes especially 
relevant. GEVERINK et al. (1998) stated that the 
transport to the slaughterhouse is the most stressing 
event for  animals. Such fact is related to the high 
susceptibility of pigs to stress during the loading of 
the vehicle at the farm, transport and  arrival at the 
slaughterhouse, which may cause severe welfare 
decrease and even death (DALMAU et al., 2009). 

 BROOM (2008) states that any disease, 
lesion or death due to transportation is important 
for the evaluation of animal welfare, which 
additionally includes behavioral aspects, as well as 
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ABSTRACT: Pigs transportation is a critical stage for their welfare and can directly influence the rates of carcass condemnation. The 
objective of this research was to study the injuries and condemnation data recorded in the Federal Inspection System (SIF) as potential welfare 
indicators during pig transport. In federally inspected slaughterhouses in the State of Paraná, Brazil, from january 2011 to December 2016, 
1.4% (602,006) of carcasses were condemned, 15.0% (90,426) as a result of injuries related to transportation. From total condemnation cases, 
12.1% (72,759) were due to traumatic injury, 2.5% (15,144) to PSE, 0.4% (2,327) to dead on arrival and 0.03% (196) to other transportation 
welfare indicators. There was no correlation between the condemnation rates and the meteorological data. The results exposed the need for 
improvement in pig transport conditions. In addition, this study allowed us to point out possible improvements in the collection of nosographic 
data into the SIF’s Management Information System (SIGSIF), such as  inclusion of other injuries associated with welfare restrictions, 
standardization of the terms that already exist in the system, improvement in the indicator measurements, development of regulations and 
training for professionals involved. Results suggested that SIGSIF data are useful for monitoring the welfare of pigs during transportation, 
with potential for refinement from improvements in data recording.
Key words: animal welfare, condemnation, inspection, pig, slaughterhouse, transportation.

RESUMO: O transporte de suínos é um estágio crítico para seu bem-estar e pode influenciar os índices de condenação de carcaça. O objetivo 
deste trabalho foi estudar as lesões e condenações registradas no Sistema de Inspeção Federal (SIF) como potenciais indicadores de bem-estar 
durante o transporte de suínos. Nos abatedouros paranaenses com SIF, de janeiro de 2011 a dezembro de 2016, 1,4%  (602.006) das carcaças 
foram condenadas, sendo 15% (90.426) em decorrência de lesões potencialmente relacionadas ao transporte. Do total de condenações, 12,1% 
(72.759) foram por lesão traumática, 2,5% (15.144)  por PSE, 0,4% (2.327) por mortalidade na chegada ao abatedouro e 0,03% (196) por 
outros indicadores de bem-estar no transporte. Não houve correlação entre índices de condenação e dados meteorológicos. O trabalho expôs a 
necessidade de aprimoramento nas condições de transporte dos suínos. Além disso, permitiu apontar melhorias na coleta de dados no Sistema 
de Informações Gerenciais do SIF (SIGSIF), como a inclusão de outras lesões associadas a restrições de bem-estar, padronização dos termos 
existentes no SIGSIF, aperfeiçoamento na mensuração dos indicadores, construção de normativas e treinamento dos profissionais envolvidos. 
Os resultados sugerem que os dados do SIF são úteis para o monitoramento de bem-estar de suínos durante o transporte, com potencial de 
refinamento a partir de melhorias no registro de dados.
Palavras-chave: abatedouro, bem-estar animal, condenação, inspeção, suíno, transporte.
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the physiological and carcass quality parameters. 
According to EFSA (2012), the presence of lesions 
on arrival at the slaughterhouse and on the carcass 
right after slaughter may be considered as a transport 
welfare indicator. In this sense, PEREIRA & 
CORASSA (2014) reported that  welfare of the pigs 
during transit may influence carcass condemnation. 
According to HARLEY et al. (2014), data obtained 
from slaughter inspection are a useful source for 
monitoring the prevalence of diseases and the 
welfare conditions the animals were subjected to. 
In addition, NANNONI et al. (2016) stated that 
the registration of causes of carcass condemnation 
in pigs allows for the study of their welfare, their 
diseases, as well as the understanding of the causes 
for the losses at the slaughterhouse.

The objective of this research is to study 
the lesion and condemnation data registered in the 
Federal System of Inspection (SIF) in the  Parana 
State as potential indicators of pig welfare during 
transport (IWT). 

MATERIALS   AND   METHODS

Nosographic data related to the 
condemnation of pig carcasses obtained in the SIF 
Management Information System (SIGSIF, 2017), 
from the establishments under federal inspection 
located in  Paraná, from January 2011 to December 
2016, were studied. Seventy-two monthly reports were 
obtained by accessing SIGSIF online data. Afterwards, 
carcass data on partial or total condemnation were 
selected. The selection of the condemnation reasons 
with potential for working as IWT was done based 
on the literature, on meetings with MAPA official 

veterinarians and on SIGSIF data. Reasons elected 
were those related to anemia, acid meats, myopathy, 
exudative myopathy, strained meats, injury, traumatic 
lesion, prolonged decubitus and dead on arrival. 
Grouping of the data was organized by reasons of 
condenation reported in SIGSIF, the Regulation of the 
Industrial and Sanitation Inspection of Animal Origin 
Products – RIISPOA (MAPA, 2017), as well as the 
guidance from MAPA veterinarians (Table 1). Other 
reasons that were not selected as IWT were named 
General Type Indicators (GTI). Files were extracted 
using the Slaughtering Consulting per State/Species 
as research filter, and the pigs slaughtered in the State 
of Paraná were then selected. The identification of 
reasons occurred on pig carcass.

Additionally, monthly meteorological data 
(INMET, 2017) on total precipitation (in milimeters), 
average compensated temperature (in degrees Celsius) 
and average relative humidity (in percentage), from 
January 2011 to December 2016, were studied with 
the aim of evaluating the existence of correlations 
between condemnation and the meteorological data. 

Descriptive statistics and analyses 
of correlation between condemnation rates and 
meteorological data were performed. The Chi-
Square Test (SIEGEL, 1975) was used to test the 
association between the type of condemnation and 
the type of indicator (confidence interval=95%, 
level of significance=0.05). The  software used was 
R (R CORE TEAM, 2016).

RESULTS   AND   DISCUSSION

The data set comprised 17 registered 
establishments, with 41,313,434 slaughtered pigs and 

Table 1 - Grouping of the SIF's Management Information System ([SIGSIF][UdW1][M2]) reasons as indicators of animal welfare 
during transportation. 

Indicators of animal welfare during transportation Existing Reasons at SIGSIF 

Pale, Soft and exudative meat (PSE) Anemia 
 Acid Meats 
 Myopathy 
 Exudative Myopathy of pigs 
Dry, firm and dark meat (DFD) Strained meats 
Traumatic injury Injury 
 Traumatic injury 
Mortality on arrival at the slaughterhouse Dead on arrival 
Decubitus during transportation Prologed Decubitus 
 Congestion 
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602,006 condemned carcasses (1.4%) (Table 2). In 
fifteen days at a slaughterhouse, RIBEIRO et al. (2016) 
reported a percentage of condemnation of 0.14% 
in 512 pigs killed. GARCIA-DIEZ & COELHO 
(2014) observed, in Lisbon (Portugal), a rate of 
0.4% losses during transport, pre-slaughter and total 
carcasses condemnation for 161,001 pigs transported 
within a month. However, BUENO et al. (2013), on 
condemnation data of pigs at a slaughterhouse in 
Dourados (Mato Grosso do Sul, Brazil) between 2007 
and 2009, with 1,369,332 slaughtered pigs, observed 
1.3% of condemned carcasses. HARLEY et al. (2014) 
evaluated the prevalence of lesions associated with 
pig welfare using data from an Irish slaughterhouse 
and realized that, for the 3,422 pigs slaughtered during 
7 d, there was 2.5% of condemnation. Perhaps the 
fact that many studies used the data from one or few 
slaughterhouses and excluded partial condemnation 
data can explain the variation in published results. 

Among the 602,006 condemned carcasses, 
90,426 (15.0%) were related to IWT causes. 
Considering the literature, this percentage was 
expected to be higher. GARCIA-DIEZ & COELHO 
(2014) observed that 38.0% of total condemnation 
were probably associated with low level of welfare 
during transport; for RIBEIRO et al. (2016), such 
result was 20.0%. In the work by BUENO et al. 
(2013), at least 57.0% of the condemned carcasses 
were related to the welfare problems during tranport 
and pre-slaughter handling. HARLEY et al. (2014) 
observed that 72.0% of the pigs presented tail lesions 
and 44.0% presented pelvic bursitis, though these 
lesions are not uniquely related to transport and have 
not necessarily resulted in condemnation. In the 
SIGSIF there is a lack of information on important 
lesions related to welfare in the transport, which 
possibly contributed to the differences between our 
results and the literature. Thus, the results suggested 

there is a need for additional lesion identification 
at SIGSIF, such as cutaneous lesions, bruises and 
fractures. Furthermore, there is a need for training 
with focus on the identification of lesions related to 
low welfare in the transport.

Considering condemnation data, 58.0% 
were partial and 4.0% total condemnation events, 
respectivelly 351,431 and 250,575 carcasses (Table 2). 
Results demonstrated higher balance between the two 
kinds of condemnation types than in other researches, 
maybe due to the higher coverage of number of 
slaughterhouses and time length of the data set, as 
well as the care concerning the inclusion of both 
types of condemnation in this study. RIBEIRO et 
al. (2016) reported 25.0% of the total condemnation 
and 75.0% of the partial ones; GARCIA-DIEZ 
& COELHO (2014) did not evaluate partial 
condemnation; BUENO et al. (2013) did not 
differentiate between partial and total condemnation 
types; HARLEY et al. (2014) observed 83.0% of 
partial and 17.0% of total condemnation events. 
The studies with Brazilian data seem to identify 
higher rates of total condemnation. In this way, 
our results collaborated for the understanding of 
the prevalence of partial and total condemnation at 
Brazilian slaughterhouses under SIF by presenting 
more robust data and by suggesting ways for 
the constant monitoring of such prevalences in 
association with indicators of animal welfare.

Among the carcasses condemned because 
of some IWT, 81.0% (73.516) were partially 
condemned, while for the carcasses condemned for 
GTI, this rate was of 54.0% (277,788).  There was a 
significant association between type of condemnation 
and the indicator (p<0.001), and IWT was more 
associated with partial condemnation. RIBEIRO et al. 
(2016) verified that all condemnations related to low 
pre-slaughter welfare were partial condemnations. 

 

Table 2 - Condemnation data per type of indicator and of condemnation data registered at SIF's Management Information System  
([SIGSIF][UdW1][M2]) (Jan/2011-Dec/2016). 

Slaughtered Pigs a Indicator and destination Condemned 
carcasses 

Percentage of 
condemnation 

Annual 
Average 

Annual Standard 
Deviation 

41313434 IWTb 
Generalc 

90426 
511580 

15.0 
85.0 

15071 
85263 

4434 
32910 

 
Partial Condemnation 
Total Condemnation 

351431 
250575 

58.0 
42.0 

58572 
41763 

21260 
34889 

 

aSlaughtered pigs from January 2011 to December 2016. bIndicators of animal welfare during transportation. cGeneral Type Indicators. 
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However,  distinction between types of condemnation 
and their respective causes in similar studies is rare. 
Although, lesions associated with IWT tend to enable 
specific removal of the affected parts, it remains high 
priority to improve transport conditions, since there 
is relevant welfare impairment and economic loss for 
both partial and total condemnation events.

The year 2014 had the highest number 
of condenation; the sums of slaughtered pigs and 
condemned carcasses per year are shown in Figure 
1–A. For the six years studied, considering the average 
condemnation occurrences, trends for September 
and March to be the months with higher and lower 
number of condemned carcasses were observed; with 
respectively 10,683±5,502 and 6,121±2,106 (Figure 
1–B). No seasonal pattern for either IWT or IGT 
condemnation numbers was observed. Figure 1-C 
represents the sums, averages and standard deviation 
of  condenation data by IWT and GTI, per year.

Among the IWT reasons, traumatic lesion, 
pale, soft and exsudative (PSE) and dead on arrival 
were registered during all years. The other IWT reasons 
were registered in 2011, 2012, 2013 and 2014, and 
there was not a common pattern amongst causes for the 
condemnation. As for GIT, the adherence prevalence 
was outstanding along all the studied period, and peaks 
of contaminations cases were observed in 2011, 2012,  
2013, 2014 and  2016. In relation to the IWT, 12.1% 
of condemnation was a result of the traumatic lesion 
(72,759 carcasses, 80.0% of the IWT condemnation 
total), 2.5% due to PSE (15,144, 17.0%); 0.4% 
related to dead on arrival (2,327, 2.6%) and 0.03% 
by other IWT (196, 0.23%). Thus, traumatic lesion 
and PSE characteristics represented 97.0% of total 
condemnation rates due to IWT.

The percentage of condemnation due 
to traumatic lesions was inferior to that reported in 
other publications. BUENO et al. (2013) observed 
20.0% for condemnation events due to fractures 
and hematomas and of 0.24% for the condemnation 
caused by bruises. At a slaughterhouse in Rio 
Grande do Sul (Brazil), bruises and fractures were 
the principal causes of partial condemnation, adding 
up to 20.0% of all cases (RIBEIRO et al., 2016). A 
large part of the literature makes reference to this type 
of lesion; however, percentages for condemnation 
are not always reported. HARLEY et al. (2014) 
identified, on the loin region, severe bruises in 16.0% 
of the animals, which were not directly associated 
with condemnation, suggesting that the number 
of condemnation events give only an idea of a 
minimum level of occurrence and that there are more 
injuries. Nonetheless, data indicated that bruises are 

a prevailing problem, which is relevant for animal 
welfare reasons.

Our results in terms of condemnation 
percentages may not represent the total for traumatic 
lesions, since at SIGSIF there is no room to record 
fracture and hematoma events. Thus; although, 
such lesions might have been identified as traumatic 
lesions, part of them may have been included in other 
groups of reasons for condemnation available in the 
system. Additionally,  fractures and hematomas may 
not have been registered at all, since  these terms are 
not in the System.

The percentage of 2.5% of condemnation 
resulting from PSE is close to that reported by 
CORREA et al. (2013), of 3.0% in the summer and 
1.0% in the winter. Nevertheless, in our study there 
was no correlation between the rate of condemnation  
and the meteorological data. SANTIAGO et al. (2012), 
when evaluating the influence of the meteorological 
data on the occurrence of PSE, concluded that the 
prevalence of PSE was more related to gender than 
to the environmental conditions, such as temperature 
and humidity rates. Additionally, conditions and 
handling during transport seem to reflect in affect 
the percentage of condemnation due to PSE. 
GARCIA-DIEZ & COELHO (2014) reported 0.5% 
of condemnation, considering that during the period 
of the research, the certification required from drivers 
and transport companies became compulsory. Thus, 
future research on the effect of driver certification 
on the prevalence of PSE seems warranted.  In this 
regard, it has been demonstrated that the continuous 
updating and training given to the professionals 
involved in the handling and pre-slaughter procedures 
have positive effects on animal welfare and decrease 
the condemnation rates in the slaughterhouse 
(PARANHOS DA COSTA et al., 2012). Also, 
BROOM (2008) suggested that bonus remuneration 
for employees according to decreases in carcass lesion 
occurrence increases animal welfare and bonuses for 
faster transport trips are not recommended.

Publications citing percentages of 
mortality are more frequent in comparison with 
other indicators. Mortality rate on arrival at the 
slaughterhouse was 0.4%, representing 2.6% of 
the condemnation by IWT. Evaluating different 
slaughterhouses in Portugal, Italy, Finland, Brazil 
and Spain, DALMAU et al. (2016) observed the 
percentage of 0.2% of pigs dead on arrival. In a 
review related to the losses during pig transport, 
RITTER et. al (2009) identified an average of 0.3% 
of mortality in the United States, between 2000 
and 2007. According to data collection performed 
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Figure 1 - Data registered at SIF's Management Information System ([SIGSIF][UdW5]
[M6]), Ministry of Agriculture, Livestock and Supply, Brazil, 2011 - 2016. 
(A) Sum of the slaughtered pigs and condemned carcasses per year. (B)Sum, 
avarege and standart deviation of pig condemned carcasses, per month. (C) 
Sum, average and standart deviation of pig condemned carcasses, by indicators 
of pig welfare during transport ([IWT][UdW7][M8]) and general type indicators 
([GTI][UdW9][M10]), per year.
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by a Canadian agricultural cooperative, in 2008 
the percentage of pigs dead on arrival was 0.17% 
(MARTEL, 2010), and a similar rate was also 
observed by DEWEY et al. (2009) in other Canadian 
study. In the research done by GARCIA-DIEZ & 
COELHO (2014), there was 0.09% of mortality; in 
Italy, NANNONI et al. (2016)  observed a percentage 
of 0.03%. The density in which the pigs were 
transported in the Italian study may have contributed 
to the reduced rate, since it complied with the 
European legislation, and the maximum density was 
235kg/m2 (EC, 2005). Analysing the Brazilian data, 
BUENO et al. (2013) observed that the mortality as 
a result of transport was the principal condemnation 
cause, with a rate of 0.3%, accounting for 26.6% of 
all condemnation events. Thus, the percentage of 
0.4% is higher than the percentages reported in other 
studies, disclosing the need for improvements in the 
conditions of pig transport in Paraná. Possible related 
factors are the infrastructure of the boarding place 
and of the truck,  distances traveled,  road conditions,  
density on trucks and the attention given to the people 
involved, regarding their knowledge on ethological 
handling and humane attitudes to animals.

It was detected 0.03% of condemnation 
associated with other IWT, corresponding to 0.23% of 
total IWT condenation. Low rates may be associated 
with the lack of details given in the assessment of 
carcasses with features of dry, firm and dark meat 
(DFD) and of lesions caused by the decubitus. 
Identification of DFD was done mostly based on 
visual observation and the measurement of pH was 
not frequently peformed. Training on the features 
of lesions caused by prolonged decubitus to the 
professionals involved in the identification is scarce; 
additionally, there are only a few seconds available 
for such assessment. As for PSE, studies on the 
occurrence of DFD are rarely discussed in connection 
with the percentages of carcass condemnation in 
the slaughterhouse. Assessing the occurrence of 
DFD, considering the effect of the different seasons, 
CORREA et al. (2013) observed 8.0% of carcasses 
with DFD features in winter and 1.0% in the summer; 
GAJANA et al. (2013) reported  32.0% in winter 
and 7.0% in the summer, while MAGANHINI et al. 
(2007) observed a percentage of 1.0% in pig loins 
in a Brazilian region where low temperatures were 
predominant. Perhaps the lack of correlation between 
the rate of condemnation and the metereological data 
in our database is related to the low diagnostic power 
of SIGSIF data on the DFD occurrence.

The literature on pigs is scarce in relation to 
the lesions generated by long periods lying in the same 

position. Nevertheless, SOMMAVILLA et al. (2017) 
identified that during the transport to the slaughterhouse, 
32.3% of the pigs remained in standing position,  17.7% 
remained sitting and 44.7% remained lying during the 
whole traveled distance, which suggests that many 
pigs are at risk of developing congestive lesions. The 
evaluation of carcasses and the diagnosis of ischaemic 
lesions at the slaughterhouses seem to be a viable 
propostion for improving knowledge on lesions caused 
by prolonged decubitus during transport.

CONCLUSION

The analysis and monitoring of SIGSIF data 
on condemnation rates related to welfare indicators are 
useful for the improvement of knowledge regarding the 
welfare problems pigs face during transport and for the 
proposition of strategies to mitigate their suffering. The 
present research revealed the need for improvements in 
the conditions of pig transport to the slaughterhouses 
in Paraná, especially on the density of animals during 
transit, traveled distances, and animal handling.  This 
research also allowed for the recognition of the need for 
the inclusion of a field on the SIGSIF data collection 
forms for the registration of the lesions that occurred 
during transport, considering ante and post-mortem 
evaluation at the slaughterhouse, since such information 
contributes to the assessment of the animal welfare. 
Additional opportunities of improvement included the 
standardization of terms that already exist in the system, 
with refinement according to lesion definitions in the 
scientific literature; further detailed information on the 
measurement of the indicators, with measurements that 
are not only visual; the elaboration of norms, instructions 
and training for the professionals involved in the animals 
assessment and in the inspection of the carcasses and 
products deriving from pig slaughter. Overall, the SIGSIF 
structure seems adequate to the development of an 
effective animal welfare monitoring system, providing 
relatively small adjustments which were added to the 
system.
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