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Abstract
During the period 2010–2017 we monitored 17 346 183 laying hens, 887 994 167 broiler
chickens and 919 843 turkeys slaughtered at slaughterhouses in the Czech Republic. In cooperation
with the State Veterinary Administration, we recorded findings detected in slaughtered birds
within the post mortem veterinary inspection. We analysed the total number of patho-anatomical
findings (of intravital origin) and the number of findings divided into acute, chronic and traumatic
diseases. In hens, the total ratio of the number of patho-anatomical intravital findings to the
number of slaughtered birds (index) was found to be 0.378. This index of the incidence of pathoanatomical findings in hens was higher (P < 0.001) than that found in broilers (0.016) and turkeys
(0.101). The prevailing findings in hens were chronic changes (26.32%), followed by acute
changes (5.29%), but also notable were traumatic changes (3.90%). Compared to the findings
in broilers which were divided into chronic (0.34%), acute (0.10%) and traumatic diseases
(0.02%) and turkey findings which were broken down into chronic (7.60%), acute (0.16%) and
traumatic diseases (0.33%), the findings of acute, chronic and traumatic diseases were higher
(P < 0.001) in hens than in broilers and turkeys. These findings show that the health condition
and hence the welfare of laying hens as reflected in the patho-anatomical findings during the
veterinary inspection of slaughtered birds is significantly worse than the health condition of
broilers and turkeys. This demonstrates the need for increased care for laying hens both on farms
and in transit to the slaughterhouse.
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Meat inspection is one of the most widely implemented and longest running systems
of veterinary surveillance. Its primary objective is to identify animals that are not fit for
human consumption and to remove their carcasses and offal from the food chain. Additional
objectives are to support animal disease control and to identify and prosecute animal welfare
issues (Stark et al. 2014). Findings from the veterinary inspection of animals slaughtered
in the slaughterhouse document the impact of the conditions of breeding, animal care
and handling during the rearing and transport to the slaughterhouse on the animals. The
long-term total value of the veterinary inspection findings regarding slaughtered animals
document the level of animal health, thereby proving the level of animal welfare on farms
and during their transport to the slaughterhouse.
Post mortem findings in slaughtered animals reported in literature focus mainly on the
protection of human health regarding the disposal of whole carcasses, organs or tissues in
terms of hygienic standards and safety of meat and other products for human consumption.
Several studies attempted to identify and quantify condemnation of poultry carcases at
slaughterhouses (Radkowski et al. 1996; Ansari-Lari and Rezagholi 2007; Santana
et al. 2008; Lupo et al. 2010; Ferreira et al. 2012; Ghaniei et al. 2016; Salines et al.
2017).
However, the findings detected in animals slaughtered in slaughterhouses can also be
assessed from the perspective of animal welfare. Such focus can be found in the studies
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by Sanchez-Vazquez et al. (2011), van Staaveren et al. (2017), Carroll et al. (2018),
and in a study on poultry by Grilli et al. (2015). A change in health, animal damage
or a significant change in animal welfare is seen as an intravital change on the body,
organs and/or animal tissues as a patho-anatomical finding. Assessing the findings from
the slaughterhouse from this point of view creates an additional image of the level of
health, animal damage and/or well-being, and it reflects the overall picture of animal
health and fitness. Such a view of the evaluation of the findings on animals slaughtered in
slaughterhouses is insufficient in the available literature.
The aim of this study was to compare the occurrence of patho-anatomical findings in
laying hens with the numbers found in broiler chickens and turkeys. A further aim of
the work was to compare the number of patho-anatomical findings divided into acute,
chronic and traumatic diseases in laying hens with the numbers found in broiler chickens
and turkeys. Another objective was to identify trends in the development of health and
welfare during the monitored period. On the basis of these results, we assessed whether
the level of health status and related welfare of laying hens was lower or higher than that
of broiler chickens and turkeys and whether it was changing over the years.
Materials and Methods
During the period 2010–2017, we monitored all poultry transported for slaughter from farms
to slaughterhouses within the Czech Republic, i.e. 17 346 183 laying hens, 887 994 167 broiler chickens and
919 843 turkeys slaughtered in Czech slaughterhouses. In cooperation with veterinarian officials (State
Veterinary Administration of the Czech Republic), we recorded patho-anatomical findings in slaughtered
laying hens, broiler chickens and turkeys detected during the veterinary inspection after slaughter in the
slaughterhouse.
We investigated the total number of patho-anatomical findings of intravital origin. From the obtained data,
we calculated the number of patho-anatomical findings as the ratio of the number of patho-anatomical findings
of intravital origin and the number of slaughtered birds. This value demonstrates the overall level of health
of birds transported for slaughter. To assess the severity of the observed health condition of the laying hens
transported for slaughter, the indices were compared with the indices of patho-anatomical findings calculated
in the same way for broiler chickens and turkeys. The indices of the number of patho-anatomical findings were
calculated for laying hens, broilers and turkeys both for the whole reference period together as well as for each
of the years 2010 to 2017 individually.
Furthermore, we also investigated the number of patho-anatomical findings of intravital origin, divided into
acute, chronic and traumatic diseases. We calculated the incidence of acute, chronic and traumatic changes in
slaughtered poultry. These values demonstrate the level of bird health in terms of acute, chronic and traumatic
illnesses. This observed health condition of laying hens was then compared with the health condition of broiler
chickens and turkeys in order to determine whether the levels of health condition and associated welfare in
laying hens was lower or higher than that of broiler chickens and turkeys.
The results were analysed using the statistical package Unistat 5.6. (Unistat Ltd., London, England).
Statistical comparisons between the frequencies of categorical variables of interest were performed using chisquare test (with Yates correction) within the 2 × 2 contingency table procedure. When the frequencies in the
contingency table were lower than 5, Fisher’s exact test was used instead of chi-square test. To assess the
trend during the monitored years, the Spearman’s rank correlation coefficient including its significance was
calculated. A P-value < 0.05 was considered significant.

Results
The total number of patho-anatomical findings (of intravital origin) in laying hens,
broiler chickens and turkeys is presented in Table 1. The index of the number of pathoanatomical findings in the post mortem poultry veterinary examination was significantly
higher (P < 0.001) in hens (index 0.378) than the index of patho-anatomical findings in
broiler chickens (index 0.016) and turkeys (index 0.101).
The numbers of patho-anatomical findings in hens slaughtered at slaughterhouses,
subcategorized as acute, traumatic, and chronic findings are summarized in Table 2. The
differences between findings of acute, chronic, and traumatic nature were significant
(P < 0.001). Also the differences in the number of acute, chronic, and traumatic pathoanatomical findings between hens and broiler chickens and turkeys (Table 2) were
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Table 1. Comparison of the occurrence of patho-anatomical findings in laying hens with the total number of
findings found in broiler chickens and turkeys.
Poultry species/category

Laying hens

Number of slaughtered animals
Number of patho-anatomical
findings - intravital

Turkeys

17 346 183

887 994 167

919 843

6 550 621

14 347 535

92 551

0.378a

0.016c

0.101b

Index of the number
of patho-anatomical findings ratio
to the number of slaughtered animals
a,b,c

Broiler chickens

- indices within a row with different superscripts differ significantly (P < 0.001).

Table 2. Numbers of patho-anatomical findings divided into acute, chronic, and traumatic diseases in laying hens
(n = 17 346 183) compared to the numbers found in broiler chickens (n = 887 994 167) and turkeys (n = 919 843)
slaughtered at slaughterhouses.
Findings
acute
chronic
traumatic
a,b,c
x,y,z

Laying hens
number
%
916 892
4 565 623
676 488

Broiler chickens
number
%

5.29
26.32a,x
3.90a,z
a,y

852 013
3 011 690
208 500

Turkeys
number

0.10
0.34c,x
0.02c,z
c,y

1 429
69 898
3 063

%
0.16b,z
7.60b,x
0.33b,y

- percentages within a row with different superscripts differ significantly (P < 0.001)
- percentages within a column with different superscripts differ significantly (P < 0.001).

significant (P < 0.001). Laying hens showed the highest number of all: patho-anatomical
findings of acute, chronic, and traumatic nature.
The development of the number of patho-anatomical changes found during the veterinary
examination in laying hens over the monitored period compared to those in broiler chickens
and turkeys is shown in Fig. 1. We found a significant trend (P = 0.028) of decrease in

Fig. 1. The development of the ratio of the number of patho-anatomical findings to the number of slaughtered
laying hens in individual years of the monitored period compared to trends in broiler chickens and turkeys.
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the ratio of the number of patho-anatomical findings to the number of slaughtered laying
hens (index) expressed by the Spearman’s coefficient of sequence correlation at the level
of -0.762. In contrast, we found a significant increasing trend (P = 0.010) for turkeys
(+0.833). For broiler chickens, a significant trend (P = 0.037) of decline (-0.738) was
found in the monitored period from 2010 to 2017.
Discussion
Animal welfare has become an important issue in poultry production (Bessei 2018) and
the expectations of the society regarding the production of food are continuously rising
(Sonntag et al. 2018). The level of poultry welfare during its rearing and transport to
the slaughterhouse is a consequence of conditions on farms and during transport. These
are reflected in the bird health condition, the standard of which is determined within the
veterinary inspection of poultry slaughtered in slaughterhouses. The total number of pathoanatomical findings (of intravital origin) in slaughtered laying hens was investigated and
compared with the total number of findings in broiler chickens and turkeys. The results
include data from the veterinary inspection of slaughtered poultry (laying hens, broiler
chickens, and turkeys) in the whole Czech Republic over a period of 8 years. Such data
have not been published yet for other countries to a comparable extent. As Salines et al.
(2017) pointed out, studies presenting findings at slaughterhouses are difficult to compare.
Study samples vary greatly, they are often small and not randomly selected, and thus it is
not certain if they reflect the situation for an entire poultry production at a national level.
Indeed, most authors recorded and analysed the results of meat inspection only at one or
more selected slaughterhouses and for a short monitoring period. Furthermore, most authors
do not differentiate poultry species and categories. However, it is clear from the results of
our study that there is a difference in the number of findings found between species and
categories of poultry. The index of the number of patho-anatomical findings in the post
mortem poultry veterinary examination was significantly higher (P = 0.001) in hens (0.378)
than the index of patho-anatomical findings in broiler chickens (0.016) and turkeys (0.101).
This finding is an evidence of the fact that the health condition of slaughtered laying hens
as reflected in the patho-anatomical findings found during the veterinary inspection at the
slaughterhouses was significantly worse than the health condition of broilers or turkeys.
Correspondingly, Radkowski et al. (1996) found the highest percentage of condemned
birds in hens (2.4%) in comparison with a lower frequency of condemned broiler chickens
(1.27%), and turkeys (1.72%). An explanation for this may be the fact that laying hens
are slaughtered after their utility potential has been exhausted and their previous intense
use is reflected in their ability to cope with factors affecting the state of health during
rearing, transport, and handling. On the contrary, broilers and turkeys represent young
birds at the peak of their economic use, where the impact of rearing on their health is not
so pronounced. They show a lower level of health damage and thus greater ability to cope
with the effects of rearing, transport, and handling than laying hens. As a result, the lower
welfare of laying hens on farms as well as during transport is obvious compared to the
welfare of broiler chickens and turkeys.
Furthermore, we examined the numbers of patho-anatomical findings in slaughtered
hens, divided into acute, traumatic, and chronic diseases, and we compared them with
the findings in broiler chickens and turkeys. Laying hens showed the highest number of
all: patho-anatomical findings of acute, chronic, and traumatic nature. Chronic pathoanatomical findings were found at the highest frequency in laying hens (26.32%), which
proves that these changes originated on farms rather than during the transport for slaughter.
The housing systems in laying hen husbandry has undergone major changes in recent years.
The ban on conventional cages was clearly motivated by efforts to increase the welfare of
laying hens. However, as it turns out from a comparison of the welfare of laying hens in
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four housing systems in the UK, no single housing system is ideal from a hen welfare
perspective (Sherwin et al. 2010). According to Lay et al. (2011), the management of each
system has a profound effect on the welfare of the birds in that system; thus, even a housing
system that is considered to be superior relative to hen welfare can have a negative effect
on welfare if poorly managed. The right combination of housing design, breed, rearing
conditions, and management is essential to optimize hen welfare, health, and productivity.
Furthermore, Sherwin et al. (2010) found the high prevalence of emaciation, loss of
plumage, fractures and evidence of stress across all housing systems and suggest that the
welfare of modern genotypes is poor. Besides the findings of chronic character, the acute
findings (5.29%) as well as those of traumatic character (3.90%) were also significantly
(P < 0.001) more frequent in laying hens compared to broiler chickens and turkeys. The
hens have fragile bones (osteoporosis) due to the decalcification of bones in their laying
lives and are hence prone to fractures (Webster 2004). Previous studies have shown that
as many as 29% of hens have broken bones by the time they reach the water bath stunner
(Gregory and Wilkins 1989; Knowles and Broom 1990; Reed et al. 1993; Knowles
1994; Kettlewell and Mitchell 1994). The fractures may be caused at the time of
removal from the cage and exacerbated by the carriage and passing of the hens from person
to person during the depopulation of the house. The small opening in the transport crates
may induce further damage to the hens while they are loaded (Kristensen et al. 2001).
It is clear that current methods of depopulation of laying hens present a serious welfare
problem and they have to be modified. Correspondingly, Grilli et al. (2015) concluded
that the presence of recent traumatic injuries during a post mortem inspection could be a
valid means to establish whether corrective measures concerning handling, transport and
loading procedures should be taken.
Altogether, it is clear from the findings in the acute, chronic and traumatic breakdown
that the number of findings of chronic, acute as well as traumatic character in hens is
considerably higher compared to broiler chickens and turkeys. Such results illustrate a
lower level of health as for chronic, acute and traumatic changes in laying hens, and thus a
lower level of welfare in laying hens as compared to broiler chickens and turkeys.
A different trend was found in the numbers of patho-anatomical changes found during
the veterinary examination in laying hens over the monitored period in laying hens,
broiler chickens and turkeys. We found a significant decline in the ratio of the number
of patho-anatomical findings to the number of slaughtered birds in laying hens and
broiler chickens while a significant growth trend was found for turkeys in the monitored
period. It can be considered a positive finding in relation to the development of health
and hence the welfare of laying hens compared to turkeys in particular. Despite the
evident decrease in the number of patho-anatomical findings found within the veterinary
examination of laying hens in the slaughterhouse between 2010 and 2017, the number
of patho-anatomical findings in laying hens was, however, up to several times higher in
comparison with broiler chickens and turkeys.
In conclusion, the welfare of laying hens during their rearing and transport to
slaughterhouses, reflecting the health condition of the birds, which was monitored during
the veterinary inspection of slaughtered laying hens, is lower than the welfare of broiler
chickens and turkeys. These findings illustrate the need for an increased care of laying
hens during their rearing and transportation to slaughterhouses to increase the level
of welfare of laying hens to the levels corresponding to those of broiler chickens and
turkeys.
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