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Abstract
The study focused on the comparison of health of cattle, pigs, sheep, goats, rabbits, poultry 

and ostriches slaughtered in slaughterhouses in the Czech Republic based on the occurrence 
of findings detected during a postmortem veterinary inspection in the period from 2010 to 2019. 
The level of health was expressed as the so-called PA index obtained by the ratio of the number 
of findings to the total number of observations (15) during the pathoanatomical examination in 
the slaughterhouse multiplied by one hundred. Mammals (cattle, pigs, sheep and goats) generally 
had a higher PA index than birds (domestic chickens, turkeys, ducks, geese, ostriches), with the 
exception of kids and rabbits. The highest PA index was found in cows (15.13) and piglets (12.18); 
whereas the lowest PA index was found in broiler chickens (0.102), rabbits, and geese (both 
0.14). In poultry, the PA index values were below 1, with the exception of laying hens (PA index 
2.165). A higher PA index was found in a group of adult animals (the PA index ranged from 2.17 
to 15.13) and groups of young animals culled from farms (the PA index ranged from 10.79 
to 12.18) than in fattened animals (the PA index ranged from 0.10 to 5.32). A comprehensive 
overview of the health condition of slaughtered animals enables the farmers, veterinarians, 
transporters and slaughterhouse operators to take appropriate and precisely targeted preventive 
measures, thereby increasing the animal welfare and health in the future while reducing the 
incidence of carcass damage.
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Veterinary inspection of animals and their carcasses in slaughterhouses is the most 
widespread and also the longest-used tool of veterinary supervision. The primary purpose 
of this inspection is to identify animals whose meat and organs are unfit for human 
consumption and to remove them from the food chain. However, veterinary inspection is 
also of great importance in terms of epizootiology and animal health control. The potential 
of veterinary inspection, which has not yet been fully appreciated and sufficiently used, lies 
in the possibility of identifying and reflecting current issues of livestock welfare (Stark 
et al. 2014, Stark 2017). The pathoanatomical changes that can be identified from the 
carcasses of slaughtered animals can be monitored much more easily and accurately during 
postmortem inspection in slaughterhouses (Huneau-Salaun et al. 2015). A thorough 
analysis of the frequency of trends in the occurrence of pathoanatomical findings can 
provide the farmers and veterinarians with a feedback, on the basis of which they can apply 
appropriate preventive measures and thus eliminate the risk of endangering animal health as 
well as prevent economic losses on farms (Ceccarelli et al. 2018; Januskeviciene et al. 
2010). Although inspection reports (especially the postmortem ones) provide a large amount 
of information on the health and condition of food animals, this potential has not yet been 
systematically exploited in most countries (Stark 2017).
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Most of the existing studies that deal with causes of the condemnation of carcasses 
or the pathoanatomical findings identified during postmortem veterinary inspection at 
a slaughterhouse in general focus on a specific species of livestock, such as cattle 
(Tabaran et al. 2018; Kaluža et al. 2020, 2021), pigs (Hansson et al. 2000; Kongsted 
and Sorensen 2017; Večerek et al. 2020a,b), rabbits (Drozd et al. 2019; Válková et 
al. 2021), broiler chickens (Jakob et al. 1998; Ferreira et al. 2012; Amini et al. 2015; 
Buzdugan et al. 2020), laying hens (Keutgen et al. 1999), turkeys (Lupo et al. 2010) 
or ostriches (Dzoma et al. 2009). Due to the differences in the focus of the studies, the 
methodology for evaluating the findings, the duration and extent of the monitoring (often 
data from only one or a few slaughterhouses), the inter-species comparison of the frequency 
of PA findings is difficult. Studies that monitor, analyse and compare pathoanatomical 
findings in several species or categories of livestock under the same conditions and during the 
same period are rare. Januskeviciene et al. (2010) analysed and compared the incidence 
of pathological lesions in livestock (cattle, pigs, sheep, goats, horses), rabbits, game and poultry 
(broiler chickens, turkeys, ducks) in Lithuania; their survey was carried out in 2007–2009. 
Ceccarelli et al. (2018) analysed the reasons for the condemnation of carcasses and organs 
of cattle, pigs, sheep and horses in selected slaughterhouses in central Italy in the period 
of 2010–2016. Lis (2005) monitored the incidence of pathological findings in cattle, pigs, 
sheep and horses in slaughterhouses in Poland in 2003. Salines et al. (2017) compared the 
causes of condemnation of carcasses in broilers, turkeys, ducks and guinea fowl slaughtered 
in France over a one-year period (2012 to 2013). The frequency of pathoanatomical findings 
in laying hens, broiler chickens and turkeys detected during postmortem veterinary inspection 
was compared by Večerek et al. (2019) and Večerková et al. (2019).

The aim of this study was to evaluate the health condition of cattle, pigs, sheep, goats, 
rabbits, poultry (laying hens, broiler chickens, turkeys, ducks, geese) and ostriches raised 
in farms in the Czech Republic and slaughtered in slaughterhouses in the Czech Republic 
in the period from 2010 to 2019 based on the results of postmortem inspection.

Materials and Methods
The level of animal health was assessed on the basis of the frequency of pathoanatomical findings determined 

during veterinary inspections in slaughterhouses in animals slaughtered in the Czech Republic in the period from 
2010 to 2019. The level of health was expressed as the so-called PA index obtained by the ratio of the number 
of findings to the total number (15) of evaluations during the pathoanatomical examination in the slaughterhouse 
multiplied by one hundred. The PA index thus expressed a value enabling comparison of the health condition 
of the individual species and categories of slaughtered animals in a specified period of time.

The health of cattle was assessed in the categories of cows, heifers, bulls for fattening, calves; the health 
of pigs in the categories of sows, pigs for fattening, piglets; the health of sheep in the category of ewes and lambs; 
the health of goats in the category of does and kids, the health of rabbits; the health of poultry in the categories 
of laying hens, broiler chickens, turkeys, ducks and geese; and the health of ostriches.

For each animal, 15 evaluations were performed focusing on the organ or tissue units or the body parts as 
follows: liver, kidneys, lungs, gastrointestinal tract, spleen, heart, nervous system, skin, genitals and mammary 
glands, head, torso, limbs, muscle, other findings and the whole organism (including findings of underdevelopment 
[stunting], emaciation, ascites, abscesses, tuberculoid changes, cysticercosis). For each evaluation, a conclusion 
was made with or without a finding. For each species and category of slaughtered animals, a total number 
of findings and the number of evaluations were obtained for the entire monitored period of 10 years. The ratio 
of the number of findings to the number of evaluations multiplied by one hundred represented the value expressing 
the level of health using the PA index of findings taking numerical values from 0 to 100.

The overall level of health for each species and category of slaughtered animals was assessed on the basis 
of the PA index values. By comparing the PA indices among the individual species and categories of slaughtered 
animals, differences between them were determined.

Furthermore, the level of health was compared within the individual categories of the species and also between 
the species within a group of adult animals, animals for fattening or growing and within a group of young animals 
culled from farms.

The data were statistically evaluated using the Unistat v. 6.5 for Excel program (Unistat Ltd., London, UK). 
Chi-square test was used to evaluate the statistical significance within the 2 × 2 contingency table procedure. At 
frequencies exceeding 5, Yates correction was used, at frequencies below 5, Fisher’s exact test was used.
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Results

Comparison of the values of the PA index among individual species and categories of 
animals slaughtered in slaughterhouses in the Czech Republic in the period from 2010 
to 2019 is given in Table 1 and Fig. 1. The values of the PA index expressing the ratio 
of the number of findings to the number of evaluations during veterinary inspection in 
the slaughterhouse in the monitored species and categories of animals ranged from 0.102 
(broiler chickens) to 15.129 (cows). This range demonstrates significant differences in the 
level of health among the species and categories of slaughtered animals.

A PA index higher than 10.00 was found in cows, piglets and calves and it documents 
a significantly (P < 0.05) lower level of health of these species and categories compared 
to other species and categories of slaughtered animals. A PA index ranging from 9.99 
to 1.01 was found in sows, sheep, heifers, finisher pigs, bulls, goats, lambs and laying hens. 
A PA index of less than 1.00 was found in turkeys, kids, ducks, ostriches, rabbits, geese 
and broiler chickens. The lowest PA index was found in broiler chickens, its value was 
significantly lower than in all other species and categories of animals.

The inter-species comparison shows that the highest PA index and thus the worst level 
of health of slaughtered animals was found in cattle (cows 15.129; calves 10.785; heifers 
5.323; bulls 3.196) and pigs (piglets 12.176; sows 7.723; fattening pigs 5.279).

Comparison of the PA index in a group of adult animals, a group of fattening or growing 
animals, and a group of young animals culled from farms shows that a higher PA index was 
found in the group of adult animals (2.165–15.129) and the group of animals culled from 
farms (10.785–12.176) compared to fattened animals (0.102–5.323).

Table 1. The PA index (the ratio of the number of findings to the total number of evaluations during the 
pathoanatomical examination in the slaughterhouse multiplied by one hundred) for species and categories 
of animals slaughtered within the period from 2010 to 2019.

Animal Animal Number of Number of Number of PA index
species category animals slaughtered pathoanatomical findings postmortem evaluations
 Cows 1136754 2579609 17051310 15.129 a

Cattle Heifers 257912 205946 3868680 5.323 f

 Bulls 1015541 486901 15233115 3.196 h

 Calves 104459 168983 1566885 10.785 c

 Sows 586245 679175 8793675 7.723 d

Pigs Finisher pigs 25027303 19817045 375409545 5.279 g

 Piglets 123191 225002 1847865 12.176 b

Sheep Ewes 22815 19358 342225 5.657 e

 Lambs 114264 39999 1713960 2.334 i,j

Goats Does 1348 483 20220 2.389 i,j

 Kids 5778 627 86670 0.723 l,m

Rabbits Rabbits 1876929 40206 28153935 0.143 p,q

Domestic Broiler 1089406687 16678958 16341100305 0.102 r

chickens chickens
 End-of-lay hens 20030744 6503610 300461160 2.165 k

Turkeys Turkeys 1181598 132261 17723970 0.746 l,m

Geese Geese 37690 799 565350 0.141 p,q

Ducks Ducks 28579765 1052604 428696475 0.246 n,o

Ostriches Ostriches 6252 229 93780 0.244 n,o

a-r different superscripts for the PA indices express a significant difference between the individual species 
and categories of animals (P < 0.05)
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Discussion

The results of the study document significant differences in the number of findings 
made during the veterinary inspection in the slaughterhouse, and thus in the level of health 
of different species and categories of animals at the time of slaughter. Mammals (cattle, 
pigs, sheep and goats) generally had a higher PA index than birds (domestic chickens, 
turkeys, ducks, geese, ostriches), with the exception of kids and rabbits. This is probably 
due to the shorter length of production life of slaughtered birds, but the method of rearing or 
genetic equipment (resistance, temperament) of the individual animal species can also have 
a certain effect. Januskeviciene et al. (2010) reached similar conclusions, determining 
most pathoanatomical findings in pigs (14.92%) and cattle (9.08%), and fewest in poultry 
(0.90%) and rabbits (0.13%).

Our results show that the most affected category was that of cows (PA index 15.129). 
Both dairy cows and cows without market milk production stay on farms significantly 
longer compared to other livestock. The high intensity of production in dairy cows together 
with the longer period of use on farms have an impact on the level of health and also on 
the possible occurrence of production diseases, which are associated with characteristic 
findings at slaughterhouses. In cows without marketable milk production, the presence of 
health problems is mainly due to their long life on farms. The effect of age on the rate of 
confiscation in slaughterhouses was also reported by Dupuy et al. (2013). Deteriorated 
health levels in terms of the frequency of pathological findings were also found in calves 

Fig. 1. Comparison of the PA index (the ratio of the number of findings to the total number of evaluations during 
the pathoanatomical examination in the slaughterhouse multiplied by one hundred) of individual species and 
categories of animals slaughtered in the slaughterhouse.
a-r different letters for the PA indices express a significant difference between the individual species and categories 
of animals (P < 0.05)
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(PA index 10.785). In contrast, a good level of health in cattle was observed in bulls 
(PA index 3.196) and heifers (PA index 5.323). Bulls and heifers are kept mainly extensively 
and usually slaughtered within 24 months, which decreases the risk of disease and thus 
of findings detected during the veterinary inspection. Similarly, Nicholson et al. (2013) 
in the USA or Dupuy et al. (2013) in France found a lower rate of findings in bulls 
compared to cows. The differences between the categories may also be related to the 
different treatment of bulls and cows in slaughterhouses (Večerek et al. 2021).

Besides cattle, the worst level of health was detected in pigs. A high rate of confiscation 
in pigs was also reported by Ceccarelli et al. (2018) or Lis (2005). The results of our 
study showed that, in contrast to cattle, the most frequently detected findings in pigs 
are within the youngest category, i.e. in piglets (PA index 12.176). The health condition 
of sows (PA index 7.723) was better compared to slaughtered piglets. In both cases, these 
are animals culled from farms due to impaired health or production. The lower incidence 
of pathological findings in finisher pigs demonstrates the good level of health achieved in 
this category even in the conditions of conventional fattening, to which the elimination of 
piglets with inadequate condition and health at the beginning of fattening also contributes 
(Lopez-Verge et al. 2018).

In general, better levels of health compared to cattle and pigs were observed in sheep 
and goats. Torina et al. (2004) point out that up to 80% of pathologies in sheep and goats 
is associated with the presence of parasites. A higher incidence of findings in sheep than in 
goats found in our study may result from different farming methods in the Czech Republic 
and their behaviour on pasture, affecting the risk of parasitic infection. While sheep are 
reared all year round or for most of the year on pastures, goats usually have access to 
pasture only during the season and only for a certain part of the day, or they are reared in 
stables year-round. Furthermore, unlike sheep that prefer to graze closer to the ground, for 
goats, it is natural to selectively graze on the leaves of shrubs and trees and to avoid areas 
with faeces (Yiakoulaki and Papanastasis 2009; Fox et al. 2013).

Rabbits had the lowest PA index among mammals. In the slaughterhouse, mainly meat 
rabbits are usually slaughtered, which means that they are young animals in good condition 
(Schwartzkopf-Genswein et al. 2012). High mortality of rabbits during transport 
to the slaughterhouse may also play a role (Voslářová et al. 2018). It is possible that 
rabbits that are not in an optimal health condition die during transport and therefore are not 
slaughtered. Rampin et al. (2008) reported pathological findings in 1% of rabbit carcasses 
in a slaughterhouse in Italy, mainly lesions in the digestive and urinary tract.

In poultry, the PA index values were below 1, with the exception of laying hens 
(PA index 2.165). The time spent on the farm, the housing system and the use of laying 
hens differ significantly from other slaughtered poultry. While broiler chickens, geese, 
ducks and turkeys are slaughtered after weeks up to months of fattening and are therefore 
usually young birds in a good condition, laying hens are sent for slaughter after about 
a year of intensive egg production. In addition, in the Czech Republic laying hens are 
still predominately housed in cages in contrast to other poultry, which is usually kept on 
litter in growout houses. Salines et al. (2017) found significantly fewer pathoanatomical 
findings in free-range poultry. The effect of age, housing system and time spent on farms 
is especially obvious in the difference between the rate of the PA findings in laying hens 
(2.165) and broiler chickens (0.102), i.e. the same animal species (domestic chicken). 
In broiler chickens, the lowest PA index of all monitored species and categories of animals 
was found; at the same time, it is also a category slaughtered at the youngest age. Only 
a slightly higher PA index was found in geese (0.141). The likely explanation is that it is 
a relatively undemanding and adaptable species, which is also often farmed extensively 
(pasture with grazing, access to water) taking into account the natural needs of this species 
(Tremolada et al. 2020). On the contrary, most PA findings among fattened poultry were 
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found in turkeys. Correspondingly, Januskeviciene et al. (2010) determined more PA 
findings in turkeys compared to broilers and ducks. A closer analysis of the findings in 
turkeys in their study revealed that most of the lesions were located on the limbs (85.79%). 
Also Sanotra et al. (2001) and Krautwald-Jungehanns (2003) confirm that pathological 
processes on the limbs are a frequent finding in intensively reared turkeys (especially 
males). Their high weight causes the turkey tarsometatarsi to be in intense contact with the 
litter and thus to be more prone to skin lesions (Salines et al. 2017).

Commercial ostrich farms and the transport of ostriches to slaughterhouses are still 
relatively rare in the Czech Republic. All ostrich-keeping systems are based on their natural 
living conditions and they are kept exclusively in combination with a free-range outdoor 
enclosure.  Increased attention is paid to the care and handling of ostriches, with regard to 
both the potential danger of these animals and the prevention of degrading their skin which 
is also of economic value (Meyer et al. 2003; Engelbrecht et al. 2009). Nevertheless, 
PA findings were recorded even in ostriches at not an entirely negligible level (PA index 
0.244). From this point of view and due to the absence of relevant studies, it is desirable to 
direct further research to a more detailed analysis of the nature and causes of the findings 
in ostriches.

In all monitored animal species, a lower PA index was recorded in the category of 
fattened animals compared to the category of young animals culled from farms (calves, 
piglets) or end-of-production animals (cows, sows, laying hens). Especially in older 
and culled animals, the likelihood of impaired welfare during transport and slaughter 
and subsequently also the quality of carcasses is high, as their economic value is low 
and they often do not receive adequate care (Grandin 2001). Fattened animals are sent 
to the slaughterhouse because they have reached the optimal slaughter indicators (age, 
weight) and not because they have been culled from the farm due to a worse condition, 
as is the case of young or post-productive animals. Due to their good condition and 
robust body structure (Schwartzkopf-Genswein et al. 2012), fattened animals are also 
more resistant to adverse factors (capture, loading into transport containers or vehicles, 
unfamiliar environment, mixing of unknown individuals, handling, unfavourable climatic 
conditions, the duration of transport, etc.) that might endanger their health condition during 
transport and handling in the slaughterhouse (Grandin 2001; Eicher et al. 2006; Fike 
and Spire 2006).

Data on the occurrence of pathoanatomical findings obtained from slaughtered animals 
during postmortem veterinary examination are very valuable both from the point of view 
of scientific research and, above all, from the point of view of the prevention of negative 
effects on the health of livestock. A comprehensive overview of the health condition 
of slaughtered animals enables the farmers, veterinarians, transporters and slaughterhouse 
operators to take appropriate and precisely targeted preventive measures, thereby increasing 
the animal welfare and health in the future while reducing the incidence of carcass damage.
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