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Abstract: The standard of the health and welfare of individual categories of cattle was assessed from
the viewpoint of intravital pathological changes. The results of veterinary inspections of 2,514,666
head of cattle (1,136,754 cows, 257,912 heifers, 1,015,541 bulls and 104,459 calves) slaughtered in
the Czech Republic in the period from 2010 to 2019 were analyzed. The results show significant
differences (p < 0.01) between the categories of cattle in the total numbers of intravital findings.
Intravital findings were most frequently recorded in cows (index 2.271) and least frequently recorded
in bulls (index 0.479). In all categories of cattle, chronic findings predominated, where the largest
number was recorded in cows (index 1.740) and calves (index 0.910). Parasitic and traumatic findings
were only detected in low numbers in all categories of cattle. Assessment of the trend in the total
number of intravital pathological findings in individual categories of cattle in the monitored period
showed an evident fall in heifers (rSp = —0.915, p < 0.01), cows (rSp = —0.806, p < 0.01) and bulls
(rSp = —0.636, p < 0.05). In calves, no decreasing trend was found (rSp = —0.382, p > 0.05). The results
obtained in this study do not merely reflect the standard of health of the animals slaughtered at
abattoirs in the Czech Republic, but also provide a picture of the standard of the living conditions
provided by farmers rearing individual categories of cattle.
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1. Introduction

Veterinary inspections at abattoirs are not merely a critical element for controlling the quality and
safety of animal products, but are also an appropriate source of data for monitoring a wide range of
diseases and conditions relating to the health and living conditions of animals [1]. The occurrence
of disease and the individual’s state of health itself are also important factors influencing animal
welfare [2]. Evaluating findings at abattoirs can also be employed to adjudge the standard of the
slaughtered animals’ living conditions [3]. Regular analysis of the causes of the partial or complete
seizures of carcasses also provides an opportunity both for determining the character and prevalence
of lesions on animal carcasses and for monitoring trends in the occurrence of diseases over the course
of time [4]. Similarly, Fries [5] considered the results of inspections on slaughtered animals and meat at
abattoirs to be an important indicator of the health of food animals at the level of individual abattoirs
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and farms. The findings made during veterinary inspections may also stimulate farmers to improve
living conditions for their animals, which may subsequently be reflected in the health, condition and,
of course, quality of the animal products from these animals.

The standard of welfare is a fundamental topic today in relation to both pets and livestock
husbandry. The requirements for good living conditions may differ between individuals depending
on their physical and mental state [6]. Welfare in intensive farming generally comes up against the
interests of farm management and its economics. Troeger [7] emphasized the fact that animal welfare
must be assured not just on farms, but also during transportation and the stunning and bleeding
of animals at abattoirs. Transport is an important event for animals that may affect their welfare.
Simova et al. [8], however, also emphasized the fact that the welfare of transported animals need not
be affected if stress factors can be adequately eliminated before transport itself.

The results of veterinary inspection are also an appropriate tool in preventive medicine for
cattle. Nicholson et al. [9] found a higher frequency of the studied range of findings in dairy cows
(37% of animals) than in beef cows (28% of animals). A comparison between beef bulls and dairy bulls
revealed that pathological changes were more frequent in beef bulls, (23.9%) than in dairy bulls (19.7%).
The results of other published studies point to the fact that pathological findings occur in a large
number of the organs of animal carcasses [10,11]. Dupuy et al. [12] studied the occurrence of findings
at ten abattoirs in France in the period of 2005-2010. Of the total number of 1,937,917 head of cattle,
381,186 showed findings that provided a reason for seizure. The number of animals with at least one
reason for partial seizure ranged between 10% and 36%. Kozak et al. [13] came to the conclusion, on the
basis of the results of their study into the edibility of carcasses at abattoirs in the Czech Republic in the
years 1989-2000, that the health of slaughtered animals improved markedly in bulls and heifers in the
monitored period. No improvement to the health of cows or calves was recorded. Vecerek et al. [14],
in contrast, discovered an overall increase in the number of cattle carcasses condemned at abattoirs
in the Czech Republic between 1995 and 2002. Lis [11,15,16] studied the occurrence of pathological
lesions in cattle in Poland. A total of 1,707,720 head of adult cattle and 192,373 calves were slaughtered
in 1994. During inspection before and after slaughter, pathological lesions were found on 21.9% of
animals [16]. The authors recorded a fall in the number of pathological lesions in comparison with
1987, when such findings were made on 43.9% of adult cattle and 42.7% of calves. In 2000, pathological
findings were detected in 25.1% of adult cattle and 3.8% of calves [15]. The results for 2003 show a
slight increase in the occurrence of pathological findings, which were confirmed in 28.1% of adult cattle
and 5.4% of calves [11].

In regard to the origin of pathological findings, the literature primarily describes the occurrence of
parasitic findings. The parasitic findings most frequently detected in cattle at abattoirs are cysticercosis
and liver and rumen fascioliasis [17,18]. There are, however, differences in the prevalence of parasites
in various countries. Cassini et al. [19] and Mage et al. [20] found the prevalence of cysticercosis and
trematodes to differ markedly in the individual EU member states. Dupuy et al. [21,22] mentioned the
fact that tapeworms tend to be a rare finding at abattoirs at the present time in most of the countries of
Western Europe. Differences in the occurrence of parasitic findings may, in any case, be the result of the
varying sensitivity of veterinary inspections in individual states, as has been noted by Cabaret et al. [23].

The aim of this study was to assess the state of health and welfare of cattle by means of the
determination of the number of intravital pathological changes found during veterinary inspections
performed at abattoirs on cattle slaughtered in the Czech Republic in the period from 2010 to 2019.
It also aimed to evaluate whether there are differences between individual categories of cattle in the
overall frequency of findings and according to the character of damage, and to determine the trend in
the number of intravital pathological changes.
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2. Materials and Methods

2.1. Data Collection

Data archived in the information system of the State Veterinary Administration of the Czech
Republic were used for the assessment of the standard of health and welfare of slaughtered cattle.
Data on the number of slaughtered animals and the results of the veterinary inspections recorded by
official veterinary inspectors at all abattoirs in the Czech Republic are stored in this system. The subject
of evaluation in this study was the results of veterinary inspections on cattle slaughtered at abattoirs
in the Czech Republic in the period from 2010 to 2019. The dataset consisted of 1,136,754 cows,
257,912 heifers, 1,015,541 bulls and 104,459 calves, i.e., all cattle slaughtered in slaughterhouses in
the Czech Republic in the monitored period. The individual categories of cattle were determined as
follows: calves (up to 6 months of age), heifers (females from 6 months to first calving), cows (females
after first calving) and bulls (males above 6 months of age).

For the purposes of the study, the total numbers of intravital pathological changes in individual
categories of cattle slaughtered at abattoirs (cows, heifers, bulls, calves) were evaluated separately.
Indices of the ratio of the number of intravital pathological findings to the number of slaughtered
animals were calculated from the data obtained. Subsequently, the indices for the individual categories
of cattle were compared.

2.2. Classification of Pathological Changes

Individual intravital pathological findings in cows, heifers, bulls and calves were divided into
acute, chronic, traumatic, parasitic and other findings. The occurrence of findings according to the
character of damage was studied in each cattle category and further compared between cattle categories.

Pathological changes associated with short-term inflammatory processes in the organism were
classified among acute findings. These are, first and foremost, findings on individual organs including
pronounced hyperaemia, the presence of haemorrhages, swelling, increased organ size, the presence of
catarrhal, haemorrhagic, purulent or fibrinous exudates, etc.

Pathological changes associated with prolonged inflammatory processes and functional or
morphological changes in tissues and organs were classed as chronic findings. These are, first and
foremost, findings on individual organs including changes to the original structure of tissue parenchyma
involving penetration of connective tissue, the formation of connective tissue scarring and the
appearance of adhesions. The chronic findings are also indicated by a reduction in the size of organs
and their stiffness, a change to the structure of the surface of mucous membranes and serous membranes
associated with their becoming rough, the presence of post-inflammatory cavities, the presence of cysts
or abscesses displaying calcification, etc.

Findings of trauma point to the standard of welfare of the slaughtered animals. They may be the
result of the action of agents immediately before slaughter (acute) or at a far earlier time (chronic), for
which reason these were classified separately. Changes including open wounds at various stages of
healing, haematoma in the hypodermis and muscle, contusions, dislocations, fractures (open and closed
fractures) and changes to internal organs (haemorrhages and ruptures) resulting from inappropriate
handling, direct damage resulting from the use of means of technology, as a result of transport or
resulting from fighting between animals were classed as traumatic findings. Post-mortem changes
resulting from stunning were not included.

Changes that point to the invasion and migration of parasites and pathological processes caused by
parasites in the organism of the host were classed as parasitic findings. This was assessed primarily by
the presence of cysticerci at predilection sites—the heart, the esophagus, the diaphragm, the sublingual
area and the masticatory muscles. In addition to cysticercosis, we also assessed parasitic findings on
the lungs—nematodes—and the occurrence of sarcocystis.

Other changes that could not, in view of the origin of the findings, be classed in the above
categories were classed as other findings. This category therefore includes non-inflammatory changes
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and tumours on the skin, icterus, pathological pregnancy, genital developmental defects and total
and/or organ intravital findings that could not be assigned to any other group of findings.

2.3. Statistical Analysis

The results were evaluated statistically using the program Unistat 6.5 for Excel. For the purposes
of statistical comparison of the frequency of findings in individual categories, a chi-square test was used
to assess statistical significance in a 2 X 2 contingency table. Yates’ correction was used on frequencies
exceeding 5, while Fisher’s exact test was used at frequencies lower than 5. Spearman’s rank test was
used to assess the trend in the number of intravital pathological findings. The result of testing was the
determination of Spearman’s rank correlation coefficients (rSp) used to assess a positive or negative
trend in the numbers of findings. A value of p < 0.05 was considered statistically significant.

3. Results

A total of 2,514,666 head of cattle (1,136,754 cows, 257,912 heifers, 1,015,541 bulls and 104,459 calves)
were slaughtered at abattoirs in the Czech Republic in the period from 2010 to 2019. The total number
of intravital pathological changes in cows, heifers, bulls and calves found during veterinary inspection
at abattoirs is given in Table 1. The results show that cows were the category of cattle with the most
frequently recorded intravital findings. The index of the ratio of the number of intravital findings to
the number of cows slaughtered was 2.271. The lowest number of intravital findings was detected in
bulls (index 0.479). The differences in the indices between all the categories of cattle were statistically
highly significant (p < 0.01).

Table 1. Comparison of the total number of intravital pathological (PA) changes in individual categories

of cattle.
Category Cows Heifers Bulls Calves
slaughtered animals (1) 1,136,754 257,912 1,015,541 104,459
intravital PA findings (x) 2,581,486 206,281 486,916 168,998
IR = x/n 22712 0.800¢ 04799  1618P

n = number of slaughtered animals; x = total number of intravital PA findings; IR = index of ratio of number of
intravital PA findings to number of slaughtered animals; a—d values within a row with different superscripts differ
significantly (p < 0.01).

The occurrence of pathological findings according to the character of damage in individual
categories of cattle is given in Table 2.

Table 2. Comparison of the number of pathological findings according to the character of damage in
individual categories of cattle.

Category

Bulls
(n =1,015,541)

Calves
(n =104,459)

Heifers
(n = 257,912)

Cows
(n =1,136,754)

Findings number % number % number % number %
acute 340,207  29.93bw 21,842 8.47 W 37,768 3724w 31,960  30.60 %
chronic  1976,472 173.873V 157,659  61.13%Y 414,343 4080%Y 95277  91.21b
traumatic 19,484 1713y 1853 0.72b2 2865 0.28 42 474 0.45 Y
parasitic 15,853 1.40 b2 5301 2.06 2Y 9059 0.89 & 239 0.23 4=
other 229,470 20.19 bx 19,626 7.61 < 22,881 2,25 dx 41,048  39.30 2%

a-d percentages in the same row with different superscripts differ (p < 0.01); V* percentages in the same column
with different superscripts differ (p < 0.01).

The results show that chronic findings predominated in all categories of cattle. The largest number
of chronic findings was recorded in cows, in which 1,976,472 findings of a chronic character were made
(173.87%), which means that, on average, one or two findings were recorded on each cow slaughtered.
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A large number of chronic findings was also detected in calves (91.21%). The lowest number of chronic
findings of all the categories was recorded in bulls (40.80%), in which the smallest number of acute
findings was also made (3.72%). The largest number of acute findings was made in calves (30.60%) and
cows (29.93%). The results also show that the category of cattle with the most parasitic findings were
heifers (2.06%). The fewest parasitic findings were diagnosed in calves (0.23%). Differences between
the frequency of individual types of findings (acute, chronic, traumatic, parasitic and other) found in
the individual categories of cattle were statistically highly significant (p < 0.01). All the categories of
cattle also differed (p < 0.01) in the frequency of individual types of finding.

The trend in the number of intravital pathological findings in individual categories of cattle during
the monitored period is given in Figure 1.
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Figure 1. The trend in the number of intravital pathological findings in individual categories of cattle
during the monitored period. IR = index of ratio of number of intravital pathological findings to
number of slaughtered animals.

In the period from 2010 to 2019, we found a falling trend in heifers in terms of the ratio between
intravital findings and the number of animals slaughtered (rSp = —0.915, p < 0.01). A falling trend was
also demonstrated in cows (rSp = —0.806, p < 0.01) and bulls (rSp = —0.636, p < 0.05). No falling trend
in the number of intravital findings during the monitored period was found in calves (rSp = —0.382,
p > 0.05).

4. Discussion

In recent years, animal welfare, in addition to health, has been considered an important factor
affecting the quality of animal products [24]. There is a connection between the protection of animals,
the condition of animals before slaughter and the quality of meat from these animals. Kozak et al. [25]
also pointed to the fact that the treatment of animals on farms, during transport and at the abattoir
is reflected in meat quality. Assuring a good standard of welfare is not merely important from the
viewpoint of animal protection and the ethics of animal treatment, but is also important to the
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attainment of meat of high quality from slaughtered animals. Intravital pathological changes detected
during veterinary inspections at abattoirs also testify to the standard of health and welfare in cattle.

The results of this study show substantial differences in the number of findings between categories
of cattle, testifying to the different state of health of slaughtered cattle. The category of cattle with
the most frequently recorded intravital findings (index 2.271) were cows, while the smallest number
of intravital findings was seen in bulls (index 0.479). From the viewpoint of the total number of
intravital pathological changes, thus the worst state of health is seen in cows, and the best in bulls.
Kozak et al. [13] came to the same conclusion. The large number of pathological findings in cows is the
result of several years of intensive exploitation which has an impact on their state of health. The great
demands on production resulting from the management of dairy farms are manifested in the state of
animal health in cows of dairy breeds. Cows are usually culled from the herd at the moment at which
their production becomes inadequate or when they show only low reproductive indicators. They are
susceptible to production diseases that are not financially viable to treat in the long term. Such animals
are therefore discarded from the herd, as is confirmed by the results of the study by Shabalina et al. [26]
into the effect of the occurrence of characteristic diseases on the length of the productive period in
cows. According to their study, the most frequent reasons for culling cows from dairy farms were
mammary gland diseases, infertility and hoof diseases. Among the main reasons for culling, Armengol
and Fraile [27] mentioned falling production and low reproductive indicators, which are the result of
the overall impairment of the organism and are manifested in typical findings on the carcass.

The number of pathological findings recorded in calves was also high, with an index of 1.618
being found for the ratio of intravital findings to the number of calves slaughtered. According to
Radostits et al. [28], a large number of health problems may occur in calves. They mentioned
findings associated with diseases of the respiratory and gastrointestinal tracts as the most frequent.
Svensson et al. [29] confirmed this, and emphasized the fact that pneumonia and enteritis are the main
causes of death in this category of cattle. The large number of total intravital findings in calves is
caused by the occurrence of these diseases. If treatment does not begin in time, the calves” health fails,
they do not thrive and they become emaciated, which may be reason for their being discarded from
the herd and taken to the slaughterhouse.

Alower overall number of intravital findings (index 0.800) was recorded in heifers than in cows or
calves. Heifers are generally discarded from the herd as a result of previous diseases at an earlier age.
It is not expedient for the farmer to treat these diseases, and the heifers are taken to the slaughterhouse
for economic reasons. Prevention in the case of respiratory diseases is often limited merely to the use of
vaccines and antibiotics, which may not be sufficient [30]. According to Broom [31], antibiotic treatment
of calves with respiratory diseases does not always lead to complete recovery, unless treatment begins
in good time, and the disease may become chronic. The grown calves and subsequently heifers do not
thrive and are frequently entirely infertile or have reproductive defects, which is a reason for their
culling [32]. From the viewpoint of the overall number of intravital findings, the best standard of
health was seen in bulls, which may be the result of husbandry and the low age at which bulls intended
for fattening are slaughtered. Fattening cattle are usually slaughtered at 15 to 28 months of age [33].

The number of pathological findings was also assessed from the viewpoint of the character
of any damage. The results show that chronic findings predominated in all categories of cattle.
Chronic changes on the carcasses of slaughtered animals point to the fact that these changes occurred
on farms. Their occurrence points to diseases suffered that were not treated in time or not treated at
all. The findings point to the chronic progression of diseases. The category of cattle with the greatest
frequency of chronic findings was cows (173.87%). The results show that one or two findings were
detected on each slaughtered cow, i.e., the frequency of chronic findings recorded in cows was greater
than in any other category of cattle. Dairy cows in particular are the most exploited category of cattle
from the viewpoint of the intensity of production. The organism is not capable of handling such great
demands on milk production long-term, and production diseases develop [34]. Production diseases
may lead to the gradual failure of the metabolism and are manifested in a number of organ systems.



Agriculture 2020, 10, 619 7 of 11

These diseases reflect the animal’s living conditions and may also be an indicator of poor welfare on
the given farm. Mammary gland diseases, low fertility, reduced lactation and diseases of the hoof are
thus reason for culling on a number of farms [35]. A number of chronic findings may then be made in
various parts of the carcass at the abattoir in connection with these reasons, which accounts for the
large number of chronic findings which exceed the number of slaughtered animals in this category.
The question remains as to what degree it is possible to reduce the impacts of the great demands
of production and reproduction management on their health and welfare. The monitoring of good
living conditions is particularly important for cows on dairy farms, where the standard of welfare
may be markedly deteriorated as a consequence of intensive farming conditions and the incidence
of production diseases. Perceptions of good living conditions for animals may vary considerably
among farmers.

A large number of chronic findings were also made in calves (91.21%), in which diseases, and
particularly diseases of the respiratory tract, have a tendency to become chronic. Diseases of the
respiratory and gastrointestinal tracts are most common in calves in the first month of life [36].
Tegtmeier et al. [37], who studied the connection between agents of respiratory infections and
pathological findings on the lungs in calves in Denmark, confirmed the chronic origin of these findings.
They reported purulent, fibrinous and necrotic bronchopneumonia to be a common finding. Of all the
categories, the smallest number of chronic findings was recorded in bulls (40.80%), in which the lowest
number of findings of an acute character was also made (3.72%). The most acute findings were seen
in calves (30.60%) and cows (29.93%), which is associated with the occurrence of diseases affecting
the animals immediately before slaughter, either during transport or at the farm before transport.
Transportation is an important factor in the development of respiratory diseases [38]. Calves with
“shipping fever” after transport are at greatest risk.

Parasitic findings were detected at only low frequencies in all categories of cattle. The fact that a
number of parasites are visible only under the microscope must, however, be taken into consideration
during the evaluation of these findings. The low frequency of parasitic findings at abattoirs may be the
result of the limited sensitivity of macroscopic veterinary inspections at abattoirs [39]. The occurrence
of parasites such as cysticercosis in cattle may be strongly underestimated for this reason throughout
the entire European Union [17]. Cabaret et al. [23] further pointed to the fact that veterinary inspections
may be performed with differing levels of sensitivity in various countries, in spite of the same demands
made on all EU countries by the European legislation. The category of cattle most affected by parasitic
findings in our study was heifers (2.06%), while the lowest number of parasitic findings was diagnosed
in calves (0.23%). Calves were also the only category of cattle in which a falling trend in the number of
parasitic findings (rSp = —0.879, p < 0.01) was found during the monitored period. The low prevalence
of parasitic findings in calves may be the result of the limited possibilities of detection of certain groups
of parasites during veterinary inspection. Parasites that cause diarrhoeal diseases often appear in
calves after birth and during the first weeks of life. Proving these by regular veterinary inspection is
impossible, as they are mostly protozoa that cannot be confirmed by macroscopic findings [40].

The only category of cattle in which a rising trend in the number of parasitic findings could be
seen during the monitored period was cows (rSp = 0.685, p = 0.03). No rising trend was shown in the
number of parasitic findings during the monitored period in bulls (rSp = 0.188, p > 0.05) or heifers
(rSp = 0.200, p > 0.05). A rising trend in adult cattle may be the result of the expansion in the rearing
of both beef and dairy breeds on pasture. In beef cattle in particular, when the animals are reared on
pasture as calves, a heavy infestation of the pastures with parasites can lead to a substantial parasitic
infection that can be demonstrated at the abattoir by the presence of parasitic findings. Older animals
are often a source of infection for calves on pasture. A high prevalence of gastrointestinal parasites may
be the result of an unsuitable or entirely lacking system of inspection for the occurrence of parasites on
the pastures and in animals [41].

A low number of findings of a traumatic origin was recorded in all categories of cattle.
Traumatic findings included fractures, contusions, bruising and swelling. The occurrence of these
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changes is caused by inconsiderate treatment or fighting between animals [42]. Unsuitable husbandry
or hygiene may also be causes. According to Simova et al. [8], young animals in particular are more
sensitive to trauma during transport. In connection with transport, the authors emphasized the
importance of favoring the farmer or the carrier transporting the animals to the nearest abattoir.
Furthermore, a shorter distance may reduce the risk of injury and limit the impact of transport itself on
the welfare of the slaughtered animals.

The highest incidence of traumatic changes was found in cows (1.71%). The greater frequency of
traumatic findings in cows may be due to the use of unsuitable housing systems, for example dirty
unconsolidated floors leading to the milking parlour may cause animals to slip and sustain fractures.
The incidence of pathological changes of a traumatic origin was lowest in bulls (0.28%). Similarly,
Bethancourt-Garcia et al. [43] found a lower incidence of contusions in bulls (17.2%) than in cows
(38.6%). Strappini et al. [44], who studied the occurrence of contusions in cows in Chile, reached the
same conclusion. The results of their study confirmed the fact that contusions are more frequent in
cows than in bulls after transport. The physique and the robustness of the body is also an important
factor influencing the occurrence of traumatic findings. A strong adult bull is more resilient to injuries
of varying etiology in comparison with other categories of cattle [45]. The low number of traumatic
findings recorded in this study can be considered a positive finding indicating the improving standard
of welfare during transportation and on cattle farms.

The group of other findings also represented an important group of findings from the viewpoint
of the frequency of occurrence. The category of cattle with the greatest frequency of other findings
was calves (39.30%). Other findings included infectious and other changes to the skin, tumours on the
skin, icterus on the liver, total changes, pathological pregnancy and genital developmental defects,
and other intravital findings that are not specified in greater detail and that accounted for 44.72% of
all other findings in calves. This category is not defined in detail and may be a cause of distortion of
the overall assessment of the state of health during the assessment of lesions at the abattoir. The lack
of a clear definition of types of findings may lead to a different approach in the scoring of lesions by
official veterinary inspectors. A different approach to the assessment of findings was also mentioned
by Wanda et al. [46] as a possible reason for the variability of findings between individual states.

Evaluation of the trend in the overall number of intravital pathological findings in individual
categories of cattle shows that a demonstrable reduction in the ratio of intravital findings to the number
of slaughtered animals occurred in heifers, cows and bulls in the monitored period. The falling trend
in the incidence of intravital pathological changes can be considered a positive finding pointing to an
improving standard of health and welfare among these categories of bovine animals. It must, however,
be mentioned that the frequency of the overall number of intravital pathological findings in cows is
still far higher than it is in bulls or heifers. If we are talking about a marked improvement in the state
of health, then we are talking primarily about bulls and heifers. Heifers represent the next generation
of the production herd for farmers. A good standard of health and welfare in this category is essential
to successful farming. In calves, the number of intravital findings during the monitored period did not
change significantly and indicates a long-term poor level of their health. Calves should also not be
neglected in terms of their importance to shaping the future generation of the herd and a long-term
unfavourable standard of health reflects the approach of farmers to the treatment of diseases.

5. Conclusions

The standard of health and the welfare of slaughtered cattle have an impact on the findings made
during veterinary inspections, and differ between cows, heifers, bulls and calves, dependent on the
frequency and scale of the detected changes. The current conditions of intensive farming can assure
the sustainable health of animals, good yield and the quality of animal products. The standard of
welfare is the standard of good living conditions for the animals from which farmers themselves profit.
Further improvements in living conditions need not lead to improved production results, though they
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may benefit the animals themselves. Further improvements of this kind, however, are not generally
implemented on farms, as they are economically disadvantageous.
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