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This study examines the relationship between livestock farmers’ attitudes toward
their pigs and the pigs’ welfare, housing conditions, and occurrence of behavioral
abnormalities and health problems. The existing system of livestock farming in
Germany has been the subject of considerable criticism due to the conflict
between economic goals and ethical standards. Despite the existence of studies
that examine the human-animal relationship with regard to species-appropriate
animal husbandry and the welfare of farm animals, the present study focuses on
the association of pig farmers’ basic attitudes on the behavior and welfare of pigs
and the respective housing conditions. This study aims to investigate the
relationship between the basic attitudes of livestock farmers, the behavior of
pigs, husbandry conditions, disease incidence, and the relationship between
humans and pigs. The underlying hypothesis of the study is that there is a
significant correlation between the basic attitude of pig farmers and the
behavior of the pigs, the housing conditions, the occurrence of diseases, and
human-animal relationships. In order to respond to the research question, a
quantitative study was conducted in the form of an anonymous online survey of
485 German pig farmers. The results of the study indicate the presence of three
basic attitudes among pig farmers: utilitarian, emotional, and a combination of
utilitarianism, naturalism, and moralism. Furthermore, the results indicate that
there are statistical correlations between the attitudes of livestock farmers and
certain behaviors and the health status of pigs. It was found that pigs kept by
livestock farmers with a utilitarian attitude showed significantly more signs of
abnormal and defensive behavior and health problems than pigs kept by livestock
farmers with an emotional attitude. The results of this study contribute to our
understanding of pig welfare by highlighting correlations between behavior,
health, human-animal relationships, and housing conditions. In addition, the
results could help raise awareness of housing conditions and the relationship
between farm animals and humans, and emphasize the importance of
pig behavior.

pig farming, animal welfare, abnormal behavior, farm husbandry, human-
livestock relationship
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1 Introduction

The domestication of pigs, which began more than 9,000 years ago,
is one of the longest domestication processes in the history of animal
husbandry. Pigs are the most important source of meat in Germany
and are an essential part of domestic agriculture (BMEL statistics,
2024). The natural behavioral repertoire of pigs, which includes rooting
and wallowing, has developed over the course of phylogenetic evolution
as an adaptation to the specific habitats of these animals (Mayer et al,,
2006). According to Mayer et al. (2006), many of these behaviors no
longer serve their purpose in modern pig farming, as farmers ensure
the preservation of the species and the reproduction of pigs, but the
housing conditions often do not provide the animals with the necessary
stimuli, such as opportunities to root or material for nest building, to
express their natural behavior. Kohler (2005) analyzed the welfare of
farm animals and identified restrictions on natural behavior and
freedom of movement as the main causes of animal welfare
problems in animal husbandry, which lead to behavioral
abnormalities. Breeding sows are usually inseminated artificially. In
this context, sows are temporarily housed in crates with the aim of
optimizing breeding success. However, this form of individual housing
has been the subject of controversial discussions for some time, and the
seventh amendment to the Animal Welfare Farm Animal Husbandry
Ordinance (TierSchNutztV) will only allow short-term individual
housing of gilts and sows in crates from 2021. After this period,
group housing of the animals will be mandatory. In order to grant
farms an appropriate transition period, a regulation has been adopted
to adapt to the new legal situation (Animal Welfare Livestock Farming
Ordinance, 2006). According to Jathe (2017), most fattening pigs are
kept on fully slatted floors. Low-stimulus housing conditions can
therefore promote the occurrence of abnormal behavior such as tail
biting, bar biting, sham chewing, and weaving (Mayer et al., 2006). In
recent years, the social debate on animal welfare and animal rights has
gained importance in Europe, and particularly in Germany. According
to Mondon et al. (2017), the two aspects of animal welfare and well-
being are summarized under the term “animal welfare” (Mondon et al.,
2017). The three dimensions of animal welfare are animal health,
natural behavior, and emotional state (Fraser et al., 1997; Fraser, 2008).
The results of the 2014 Eurobarometer special survey indicate that the
European population considers providing a wide range of high-quality
products and maintaining economic activity and employment
opportunities in rural areas to be the farming industry’s primary
tasks (Spezial Eurobarometer 410, 2014). Ensuring the welfare of
farm animals ranks sixth among EU citizens (Spezial Eurobarometer
410, 2014). To define the term “welfare,” it is recommended to use the
definition provided by Broom (1986): “The welfare of an individual is
its state as regards its attempts to cope with its environment (Broom,
1986)”. This is particularly relevant in light of the current prevalence of
intensive livestock farming. In such systems, large groups of animals
are kept in confined spaces, which significantly limits the care that can
be given to individual animals and the consideration of their species-
specific needs. In this context, the importance of animal-friendly
husbandry for the welfare of livestock must be considered a key
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aspect. Schmitz et al. (2024) investigated the views of livestock
farmers in Germany on animal husbandry and animal welfare. The
results of Schmitz et al. (2024) indicate that livestock farmers see
themselves as responsible for the welfare of their animals and would
like to see political and social support for this. According to Kohler
(2005), an animal’s welfare can be defined as the harmonious
interaction between the animal and its environment. Welfare arises
when an animal interacts with its environment and its basic needs are
satisfied. Abnormal behavior and health problems are signs that an
animal’s welfare is compromised (Kchler, 2005). In their study,
Wildraut and Mergenthaler (2020) point out that, from an economic
perspective, animal husbandry can be considered efficient as long as
farm animals deliver high production performance, which promotes
respectful treatment of the animals. Furthermore, Mundjar and
Theuermann (2012) argue that emotional relationships with farm
animals are rare in today’s capitalist society and are therefore hardly
recognized. The generation of added value by farm animals is of crucial
relevance to their function and status (Mundjar and Theuermann,
2012). Emotionality is the ability to experience and express emotions
(Mees, 2006). In relation to humans and animals, it means a general
positive attitude and appreciation towards animals (Mundjar and
Theuermann, 2012). A survey of German farmers conducted by
Wildraut and Mergenthaler (2020) revealed that the relationship
between humans and farm animals is characterized by power
imbalances, inequality, and dependence on the performance of their
animals. However, livestock farmers rarely discuss their emotional
attachment to their animals (Wildraut and Mergenthaler, 2020).
Furthermore, Wildraut and Mergenthaler (2020) found that the
respective animal species and production stage have a significant
influence on the intensity of the relationship. The results of that
study suggest that the smaller the livestock population, the more
intense the relationship between humans and livestock (Wildraut
and Mergenthaler, 2020). The human-animal relationship is defined
by various types of interaction and social bonding between humans
and animals (Mundjar and Theuermann, 2012). According to Mundjar
and Theuermann (2012), mutual understanding between humans and
animals is the key to a positive human-animal relationship. Animals
are constantly adapting to the human environment (Mundjar and
Theuermann, 2012). In many respects, today’s intensive livestock
farming contradicts the ethical values prevailing in modern German
society, particularly in relation to utilitarian considerations versus
emotionally charged attitudes toward livestock. The changing
relationship between humans and livestock has led to tensions, with
animal welfare and ethics becoming the focus of social debate (Spiller
et al, 2015). In agriculture, the relationship between humans and
livestock is unbalanced and characterized by the superiority of humans
(Wildraut and Mergenthaler, 2020). The social debate is characterized
by two opposing perspectives. From a utilitarian point of view, the
focus is on cost-benefit considerations, the overall benefits in terms of
efficiency, productivity, and economic advantages, and the weighing of
animal welfare against other social goals. According to utilitarianism,
moral action is aimed at maximizing utility. The overriding interest is
in the practical value of an animal or the habitat of animals (Kellert,
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1976). In contrast, the emotionally charged perspective emphasizes the
dignity of animals, their intrinsic value, empathy and emotional
attachment, and the demand to minimize suffering, regardless of the
economic consequences. According to Kellert (1976), moralistic and
naturalistic attitudes are part of the emotional basic attitude. In
naturalism, moral values are reduced to natural facts. The overriding
interest is in an affection for wild animals and nature (Kellert, 1976). In
moralism, this attitude regards morality as the sole basis for behavior
between people and places excessive emphasis on it. It includes a
general sense of justice regarding the appropriate treatment of animals
and a strong aversion to their exploitation and violence (Kellert, 1976).
Research into the relationship between humans and livestock in the
context of animal husbandry has so far focused in particular on the
factors that influence this human-livestock relationship and on its
effects on animal welfare and the provision of suitable housing
conditions. The aim of the study was to investigate the relationship
between the basic attitudes of livestock farmers, the respective
husbandry conditions, the occurrence of behavioral abnormalities in
pigs, and the welfare of the pigs. The underlying hypothesis is that there
is a significant correlation between the attitudes of livestock farmers
toward the housing conditions they create and the welfare and
development of behavioral abnormalities in pigs.

2 Material and methods
2.1 Survey design

This study is based on an anonymous online survey of pig
farmers in Germany. A structured online questionnaire was used to
collect data for quantitative analysis. This approach encouraged a
high number of participants while ensuring anonymity and data
protection. The data collected in the survey was anonymized and
analyzed. Participation in the study required prior consent to the
use of data in accordance with the General Data Protection
Regulation (Regulation (EU) 2016/679 of the European
Parliament and of the Council of 27 April 2016 on the protection
of natural persons with regard to the processing of personal data
and on the free movement of such data, and repealing Directive 95/
46/EC (General Data Protection Regulation)), which had to be
given at the beginning of the questionnaire. The remaining
questions were answered on a voluntary basis, with participants
having the option to skip questions if they wished. The approach
presented in this article aims to increase the quality of responses
and reduce the dropout rate. The resulting fluctuations in sample
size are reflected in the results. The survey was conducted using
LimeSurvey® (LimeSurvey GmbH, 112 Hamburg, Germany).

2.2 Pilot tests

The validation of the survey questions was verified by the
preceding pilot study. In the pilot phase, the survey process was
evaluated among six livestock farmers. The aim was to evaluate the
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feasibility, assess the comprehensibility of the questions, and
examine the acceptance of the study. In addition, the results were
to be used to optimize the questionnaire design and data collection.
A test-retest approach was used to check the reliability of the
questionnaire. The questionnaire was administered twice to the
same group of test subjects at four-week intervals. The high
correlation between the results of both tests confirmed the
methodological reliability. Based on the feedback received, unclear
wording was rephrased and missing aspects were added. The
questionnaire was then subjected to a final revision.

2.3 Participants

As part of the survey, livestock farmers were asked to complete a
questionnaire on the characteristics of their pig herd, the specific
housing conditions in the barn, and the diseases prevalent and
present on their farm. In addition, participants were asked to
provide a subjective assessment of the pigs’ behavior toward
humans, the occurrence of abnormal behavior in the herd, and
their relationship with the pigs and their duty of care toward them.

2.4 Questionnaire structure

The questionnaire comprised five sections with a total of 25
question groups. The total number of questions was 105. Some
questions could be answered more than once. The pre-formulated
answers were intended to facilitate the selection of an answer and
the subsequent evaluation. For each section, there was the option to
provide an additional answer in a free text field. The questionnaire
comprised the following main sections relevant to the study. I. The
focus is on collecting data on livestock and animal husbandry: The
corresponding section of the questionnaire therefore contains
questions on various aspects of livestock data and pig husbandry
conditions. The survey covered a range of factors, including the
composition of the pig population, the number of pigs, the type of
use, the type of housing, the design of the lying areas, the feed and
water supply, the design of the floors, and the provision of
enrichment materials. II. Focus on welfare: A subjective survey of
the occurrence of diseases in the entire pig herd that occur or have
occurred weekly, monthly, or every six months. Information from
health analyses or slaughter findings was also included in the disease
survey. III. Focus on behavior: This section of the questionnaire
included questions that examined the behavior of pigs toward
humans and the occurrence of defensive behavior in various
everyday situations. In addition, the apparent occurrence of
abnormal behavior within the pig herds was recorded. The data
was collected through the participants™ daily interaction with the
pigs and was based on their personal experiences with the pigs. In
addition, statements were made regarding the participants’ self-
assessment of their relationship with pigs. The respective statements
could be agreed with completely, partially, or not at all. IV. Focus on
human-animal relationships: The study asked questions about
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working with pigs in the context of due diligence. Pig farmers and
animal caretakers were asked to evaluate their own interactions with
pigs and human-animal interactions. The aim was to identify
emotional or utilitarian attitudes. V. 60 closed questions
according to Kellert: The study used 60 closed questions based on
Kellert (1993b) to determine the participants’ basic attitudes. The
questionnaire, which examined the relationship between humans
and nature as well as between humans and animals, included
questions on the biology and ecology of animals and nature,
hunting, the protection of endangered species, the control of
wildlife damage, and environmental protection. Kellert’s questions
were designed to determine basic attitudes toward animals and
nature. The evaluation of the answers to 60 questions enabled
conclusions to be drawn regarding the ten basic attitudes toward
animals and nature defined by Kellert (1976) among livestock
farmers (Table 1).

2.4.1 Categorization of basic attitudes according
to Kellert

The study conducted by Stephen R. Kellert between 1973 and
1993 divides people’s basic attitudes toward animals and nature into
ten categories (Table 1). The definitions are taken from Kellert
(1976). Kellert’s 60 closed questions examine the relationships
between humans and animals and between humans and
the environment, covering topics such as animal welfare,

TABLE 1 Meaning of the ten basic attitudes of people towards animals
and nature in general according to Kellert (1976).

Basic setting Meaning

. Fundamental interest in the physical attraction
aesthetics . .
and symbolic character of animals.
L Basic interest in dominance and control over
dominating X
animals.
. Predominant interest and great affection for
humanistic i o 0 X
animals as individuals; special interest in pets.
A general sense of justice that applies to the
L proper treatment of animals, as well as a strong
moralistic . . . .
aversion to exploitation and violence against
animals.
. Overriding interest and affection for wildlife and
naturalistic
nature.
Predominant active avoidance of animals because
negativistic they have no meaning for the person concerned,
as well as out of aversion or fear.
The basic concern is environmental systems, the
ecological relationships between different wildlife species
and their natural habitat.
Predominant interest in the physical
scientific characteristics and biological functioning of
animals.
utilitarian
- In relation to the animal Overriding interest in the practical value of an
- In relation to the habitat animal or the habitat of animals.
of animals
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environmental protection, and interest in animal-related activities
and documentaries. Kellert (1980, 1984, 1993b), which is adapted to
the culture and living environment of the United States of America,
was replicated by Schulz (1986) and adapted to German conditions.
The questionnaire used in the study corresponded to the version
used in Germany according to Schulz (1986).

2.4.2 Evaluation of the integrated questionnaire
according to Kellert

Participants were asked to indicate their agreement with the
statements presented by selecting one of the following options: “I

» «

completely agree,” “I tend to agree,” “I have no opinion,” “I tend to
disagree,” and “I completely disagree.” Depending on the livestock
farmer’s response to each statement, zero, one, or two points could
be awarded, indicating full or partial agreement/disagreement or
abstention (Table 2). As part of the evaluation process, the
questions were divided into two categories:

Both coding systems measure clear approval or disapproval.
Neither the option “I have no opinion” nor the options weak
rejection “T tend to disagree” (A coding) or weak agreement “I
tend to agree” (B coding) provide a clear positive or negative
assessment. To avoid bias, they are treated as neutral so that they
do not influence the direction of the attitude. The aim of the
procedure is to capture differences between complete agreement
and clear rejection. Since “no opinion” is neither affirmative nor
negative, it is treated neutrally with 0 points — regardless of whether
the statement is coded A or B.

2.5 Data collection

Pig farmers were made aware of the study through various
communication channels. The institutions contacted included
regional pig health services, regional pig breeders’ and farmers’
associations, national veterinary and agricultural authorities, animal
welfare organizations, and direct contacts in agricultural businesses and
large animal practices. Of these, regional pig health services, regional
pig breeders” and farmers’ associations, agricultural pig farms, and large
animal practices participated. The information was forwarded by the
interest groups to their customers or members via various social media
channels, newsletters, and email. Certain methodological aspects must
be considered when recruiting samples and ensuring data validity. For

TABLE 2 Rating system of the integrated questionnaire.

. A-coded B-coded
Categories of
statements statements
responses q n
[points] [points]

T completely agree. 2 0

I tend to agree. 1 0

T have no opinion on that. 0 0

I tend to disagree. 0 1

I definitely disagree. 0 2
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example, recruiting participants through professional associations can
lead to systematic bias in the sample. The present study indicates that
smaller agricultural businesses may not have been reached and are
therefore underrepresented in the sample. This may lead to selection
bias and limit the generalizability of the results to the entire target
population. Furthermore, no measures were taken to prevent duplicate
responses (e.g., through IP checks). This approach was intended to
ensure the anonymity of respondents, allowing participants to submit
their responses in a protected environment, even if this meant that
duplicate responses were possible. During the one-year survey period
(September 2021 to August 2022), the link to the questionnaire was
sent to 600 livestock farmers. It took about 20 to 25 minutes to
complete the questionnaire. Participation was voluntary. The data was
collected anonymously, and participants had the option of providing
their email address to be informed about the results of the survey. Of
the 600 livestock farmers, 485 pig farmers took part in the survey, of
whom 330 completed the questionnaire partially and 155 completed it
in full. This means that the gross response rate is 81%. This is the
proportion of all persons who could be reached, regardless of whether
the questionnaire was completed in full or only partially. The net
response rate is 26%. This is the proportion of fully completed
questionnaires relative to the total sample and thus provides
information about the complete response rate.

2.6 Statistical analysis

All questions and answers provided by participants were coded
during data analysis. First, the raw data was processed using Microsoft
Excel software. The graphical representation of the different
distribution of production directions was also created in Excel in
order to produce clear and presentable visualizations. Data analysis
was performed using IBM SPSS® Version 29 (SPSS Inc., Chicago, IL)
statistical software. The responses included in the study comprise all
answered questions, including partially completed questionnaires. This
resulted in missing values in some variables when evaluating the
questionnaire data. In order to use the information from the partially
completed questionnaires, the analysis was performed on the basis of
pairwise deletion. This means that for each analysis, only those cases
were considered in which the relevant variables were complete. In view
of this, the sample size varied depending on the analysis, which was
taken into account in the interpretation of the results. Descriptive
statistics were used to determine the minimum and maximum values,
means, standard deviations, medians, frequencies, and percentages
based on the questions answered. Given the different sample sizes,
the respective sample size is indicated uniformly in the results. Data
analysis was performed using Pearson’s correlation, Spearman’s rank
correlation coefficient, the Kaiser-Meyer-Olkin index, multiple linear
regression, analysis of variance, and the x* test to analyze the
correlations between the number of pigs, the housing system, animal
behavior, human-animal relationships, behavioral abnormalities, and
health problems (Table 3).
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TABLE 3 Overview of analysis methods.

Method
of
analysis

Aim of the
test

Purpose

Data
preparation

Suitability

Principal
component
analysis

The aim was to
identify the
independent
principal
components that
explain the
maximum variance
and to examine
their relationship
with the following
aspects:

- Interaction
between humans
and pigs,

- Access to
outdoor areas in
housing systems,

- Self-assessment
by pig farmers, and
- Human-animal
relationships.

Reduced number
of components to
describe the
aspects mentioned.
It serves to reduce
dimensionality
while preserving as
many original
variances as
possible in order to
make patterns,
structures, and
correlations more
visible.

Method for
dimension
reduction:

This involves
sequentially
creating
components that
each take on as
much of the total
variance and
correlations
between the
original variables
as possible.

Kaiser-Meyer-
Olkin measure
(KMO) = 0.5,
Sample adequacy:
KMO requirement
met (> 0.5),
Sphericity test:
Bartlett test,
Significance of
Bartlett test: p <
0.05.

Multiple linear

regression

The aim was to
analyze the influence
of housing factors on

the components of the

human-animal
relationship and on
the occurrence of
abnormal behavior.
Housing factors
include the housing

system, flooring, access

to outdoor areas, and
the nature of resting
places.

Prediction of a
continuous target
variable X based on
multiple predictors.
Quantification of the
direct influence of
each predictor on X
while controlling for
the other predictors.

Independent variables
(housing factors):
Type of housing,
flooring, access to
outdoor areas, resting
places.

Dependent variables
(components of the
human-animal

relationship): Bonding,

interaction, behaviors,
occurrence of
abnormal behavior.

Coefficients (B),
standard errors, t-
values, p-values. R-
squared, adjusted R-
squared. F-values for

the models, significant
interactions (p < 0.05).

Chi-
quadrat-
test

The aim was to
test the
independence
of categorical
variables.

This takes into
account the
housing
conditions, the
human-animal
relationship, the
behavior of the
pigs toward
humans and
other pigs, and
the occurrence
of health
problems in the
herd.

Investigation of
whether there is
a significant
correlation
(association)
between the
variables.

Contingency
tables for each
pair of
variables.

The Cramer’s V
coefficient
(¢_c) with a
significance
level of p < 0.05
was used as the
effect size for
the analysis.
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3 Results

3.1 Distribution of production direction and
husbandry systems

The highest number of pigs was found on farms specializing in
piglet production and fattening pig production (N = 415, Figure 1).
The results obtained from the sample indicate that the pigs are
mainly kept in two types of farming systems: 39% in pure pig
fattening and 39% in mixed production. The most common
production combinations are piglet production with fattening
(67%) and piglet production with gilt rearing (61%). In addition,
the housing systems “pure piglet production” (13%), “hobby
farming” (3%), “pure gilt rearing” (approx. 1%) and “free-range
farming” (less than 1%) are differentiated (N = 265, Figure 2). The
size of the subsample (N = 265) corresponds to the number of pig
farms that provided valid information on their production
direction. It serves as a descriptive representation of the current
production distribution.

3.2 Correlation between herd size, housing
systems, and abnormal behavior in pigs

The evaluation of animal welfare data collected under different
housing systems showed that the probability of behavioral
abnormalities such as tail biting and weaving is significantly
higher in farms with more than 700 animals (80%) than in farms
with up to 300 animals. A significant correlation was found between
farm size and the occurrence of tail biting (x> = 58.710, p < 0.001).
Weaving, on the other hand, was only reported on farms with 300 to
1,000 animals. Sham chewing, bar biting, and flank biting were
reported on farms with up to 2,000 pigs. Larger farms with more
than 3,000 pigs did not report any abnormal behavior in the pigs
(x* = 63.240, p < 0.001, Figure 3). Compared to conventional
husbandry, pigs kept exclusively for hobby purposes do not show
any behavioral abnormalities such as tail biting and hyperactivity
(x* = 53.148, p < 0.001). The housing of sows in crates in the
farrowing area is associated with a significantly higher frequency of,
for example, weaving and bar biting than group housing of sows
(x* =40.193, p < 0.001). In addition, an increase in other abnormal
behaviors such as flank biting, hyperactivity, sham chewing, and
aggressive behavior was detected in individual housing (Figure 4).
The occurrence of additional abnormal behaviors correlated
significantly with pre-existing abnormal behaviors in pigs. Values
of 1 indicate that there is a significant positive correlation between
the various abnormal behaviors. An increased level of aggression
therefore shows a high positive correlation with hyperactivity. The
latter shows a significant positive correlation with flank and tail
biting as well as sham chewing (p < 0.001, Table 4).
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3.3 Influence of flooring, herd size, and
freedom of movement on the occurrence
of abnormal behaviors in pigs

The present results suggest that, in addition to the housing system,
the type of flooring and the number of animals are also associated with
the occurrence of abnormal behavior (Table 5). The results of the
multiple linear regression analysis suggest that the occurrence of
abnormal behaviors such as tail biting, flank biting, mutual suckling,
hyperactivity, increased aggression, and bar biting is influenced by the
different types of flooring (such as fully slatted floors, partially slatted
floors, deep litter, or outdoor housing) on which the pigs move, as well
as by the number of animals (F (7, 155) =1.182, p < 0.001).

3.4 Correlation between floor type, herd
size, freedom of movement, and the
occurrence of abnormal behavior in pigs

In addition, fully slatted floors were most common in farms with
more than 100 pigs, while partially slatted floors with litter or deep litter
were more common in farms with up to 100 pigs (x* = 156.967, p <
0.001). The statistical analysis revealed significant correlations between
the pigs’ range of movement and the type of use (x* = 30.622, p <
0.001). In piglet production and gilts rearing, up to 40% of cases involve
housing that is fully equipped with slatted floors and has no bedding. In
fattening pig production, however, fully slatted floors are used
significantly more often (80%) than housing systems that are
partially equipped with slatted floors and have litter or deep litter
systems (x* = 45.589, p < 0.001). Only 4% of pigs had access to outdoor
runs (x* = 28.385, p < 0.001, Figure 5). In free-range systems that allow
rooting and natural behavior, less than 1% of participants reported
abnormal behavior such as tail biting, hyperactivity, and increased
aggression (x> = 46.651, p < 0.001).

3.5 Correlation between the provision of
enrichment materials and abnormal
behavior in pigs

In addition, a significant correlation was found between the
occurrence of abnormal behavior and the availability of enrichment
materials. On the farms, providing a combination of chew chains
and pieces of wood led to a significant reduction in tail biting,
mutual sucking, and aggression in the pig population by up to 87%
(x*>=36.754, p < 0.001, Figure 6). In addition, a significant reduction
in tail biting and aggressive behavior was observed in pigs that had
access to natural rooting opportunities and outdoor rooting areas
(x* = 33.544, p < 0.001, Figure 6). A significant positive correlation
was found between the availability of wood and the availability of
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Abnormal behavior depending on the number of animals (p<0.001, N=311).

bars may therefore exceed the total
number of pig farms.

ML A,

chewable chain sets as enrichment material (r = 0.54, p < 0.001,
N = 217). An overwhelming majority of 96% of participants did not
have outdoor access for their pigs to root.

3.6 Correlation between livestock farmers'’
basic attitudes and their self-assessment

The survey analysis of self-assessment revealed a utilitarian
attitude when livestock farmers stated that the main criterion for
their work was the selling price of the pigs (item 1, Table 6), that
they regarded pig farming as a mere source of income (item 2), that
they often found the behavior of the pigs annoying (item 3), and

Weaving

Mourning

Mutual sucking
Increased aggression
Hyperactivity

Sham chewing

Bar biting

that livestock farming was purely a matter of earning a living. In
contrast, pig farmers who agreed with the statements (1) “I consider
pigs to be fellow creatures.”, (2) “I enjoy working with pigs.”, (3) “I
am calm when handling my pigs.” and (4) “I feel closely connected
to my pigs.” were assigned an emotional attitude (Table 6).

3.7 Evaluation of the basic attitude
according to Kellert/Schulz

The evaluation of the integrated questionnaire according to
Kellert (based on Schulz, 1986) resulted in the majority of livestock
farmers (94%) having a utilitarian attitude. An emotional attitude

Flank biting

Tail biting [
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FIGURE 4
Occurrence of abnormal behavior in various forms of pig farming(p<0.001, N=304).
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TABLE 4 Correlations between the occurrence of abnormal behavior (p < 0.001, N = 157).

Abnormal Tail Flank Bar Sham o Increased Mutual . :
behavior biting  biting biting chewing QESEER Y aggressiveness  sucking ULCENLE (ool e
Tail biting 1 0.609 0.508 0.261 0.535 0.615 0.542 0.719 0.144
Flank biting 0.609 1 0.746 0.769 0.678 0.709 0.658 0.658 0.288
Bar biting 0.508 0.746 1 0.703 0.673 0.729 0.650 0.720 0.303
Sham chewing 0.535 0.769 0.703 1 0.605 0.665 0.618 0.647 0.168
Hyperactivity 0.585 0.673 0.650 0.650 1 0.931 0.726 0.553 0.274
Increased 0.615 0.709 0.729 0.665 0.931 1 0.714 0.588 0.324
aggressiveness
Mutual sucking 0.542 0.658 0.650 0.618 0.726 0.714 1 0.514 0.159
Weaving 0.620 0.658 0.720 0.647 0.553 0.558 0.514 1 0.654
Mourning 0.143 0.288 0.303 0 0.274 0.324 0.159 0.654 1

was evaluated in 5% of livestock farmers, while 1% had a mixed
attitude with elements of utilitarianism, naturalism, and moralism.

3.8 Correlation between the basic attitude,
self-assessment of livestock farmers, and
provision of enrichment materials

The results of the study show that livestock farmers with a
utilitarian attitude increasingly made utilitarian self-assessments,
which they selected with a high level of agreement: “I completely
agree.” (x> = 210.359, p < 0.001, Figure 7). In addition, livestock
farmers with an emotional attitude provided their pigs with
enrichment material in the form of hay, straw, wood, rubber
parts, and balls significantly more often (90%) than livestock
farmers with a utilitarian attitude (x> = 79.828, p < 0.001).

Livestock farmers with a utilitarian attitude, who consider
delivery to the slaughterhouse to be a matter of course, only
provided wood as enrichment material, which meets the legal
minimum requirement (x> = 82.881, p < 0.001).

3.9 Correlation between health problems
and the floor type

Existing health problems (Figure 8), especially those affecting the
musculoskeletal system and the udder, are clearly related to the
quality of the floor on which the pigs were kept. For example, the
results indicate that foot and claw diseases occur eight times more
frequently (87.5%) in pigs kept on fully slatted floors without bedding
for six months than in pigs that had a soft, moldable lying surface as
bedding in addition to the slatted floor (x* = 37.823, p = 0.001).

TABLE 5 Abnormal behavior influenced by floor type and number of animals by multiple linear regression.

Dependent variable: Abnormal behavior

95% Confidence
intervals

Collinearity

statistics
Regression Standard Lower Upper
o o L VIF
coefficient error limit limit
Constant 3.768 0.174 21.612 3.424 4.113
Number of animals 0.560 0.028 0.179 1.996 -0.110 0.001 1.306
Fully slatted floor without
i 0.203 0.034 0.051 0593 -0.047 0.087 1.022
litter
Parti .
artially slatted floor with 0.045 0.050 20074 | -0.892 -0.144 0.054 1239
litter
Deep litter barn -0.301 0.046 -0.056 | -0.654 -0.121 0.061 1.102
Outdoor access -0.201 0.038 -0.044 0.433 -0.071 0.112 1.396

N = 170; R* = 0.726; corrected R* = 0.710, F (7,162) = 1.038; p < 0.001.
Since all VIF values are close to 1, multicollinearity cannot be detected.
T-Value = regression coefficients/standard error; VIF = Variance Inflation Factor.
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FIGURE 5
Surfaces for different types of use (p<0.001, N=210).

3.10 Correlation between basic attitude
and the occurrence of health problems

In addition, a relevant association was found between the basic
attitude of livestock farmers and the occurrence of musculoskeletal
disorders in pigs. A large majority (93%) of livestock farmers with a
utilitarian attitude reported an increased incidence of musculoskeletal
disorders such as bone fractures, joint inflammation, and pressure sores
in their pigs (x> = 50.539, p = 0.001, Figure 8.1).

Gilts rearing

Piglet Production and sow housing

3.11 Correlation of flooring and housing
systems on health problems

The quality of the flooring also had a significant correlation on
the incidence of mastitis in sows. The study found that udder
inflammation occurred more frequently (91%) in sows kept on fully
slatted floors without bedding for a period of six months compared
to sows that had access to a soft, moldable lying surface in the form
of bedding in addition to the slatted floor during the same period

Abnormal behavior regarding the availability of enrichment materials
(p<0.001, N=302)

Combination of chains and wood not available

Combination of chains and wood available W

Pieces of wood not available

Wood pieces available [N

No access to natural rooting opportunities and outdoor rooting areas
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FIGURE 6

Abnormal behavior regarding the availability of enrichment materials (p<0.001, N=302).
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TABLE 6 Self-assessment statements to determine the attitude of livestock farmers, determined by principal component analysis (PCA), N = 174.

Bartlett test for sphericity

Kaiser-
Meyer-Olkin
criteria

Main

attitude Statements

For me, pigs are primarily a means
of production.

For me, livestock farming is purely
a question of income.

T often find the behavior of pigs

Utilitarian inappropriate and disturbing.

0.775
attitude

192.700

For me, a good selling price for the
pigs is one of the main criteria of
my work.

From a professional point of view,
pig farming is primarily a way to

earn money.

I fell closely attached to the pigs.

I always remain calm when
handling the pigs.
Emotional

0.682
attitude

I enjoy handling/looking after pigs. 217.588

I enjoy spending time with the
pigs.

I always wanted to work with pigs.

(7%; x> = 37.823, p = 0.001). In addition, individual housing of sows
led to a significantly higher rate of cycle and fertility disorders.
These occurred weekly in up to 50% of sows and within six months
in up to 76.5% of sows. In comparison, the six-month incidence in
sows kept in groups was only 25% (x*> = 51.446, p < 0.001).

3.12 Correlation between basic attitude,
the occurrence of health problems, and
the housing system

There was also a significant correlation between the basic
attitude of livestock farmers and the occurrence of cycle disorders
in their pigs (x> = 50.539, p = 0.001, Figure 8.2). The present
evaluation of housing conditions indicates that 53% of utilitarian
livestock farmers keep their sows in individual crates, while only 3%
of emotionally oriented livestock farmers do so. In the group of
utilitarian livestock farmers, there is a reported increase in the use of
group housing without straw bedding for fattening pigs (45%). In
contrast, emotionally oriented livestock farmers show a preference
for straw bedding in the pens (58%, x> = 248.281, p < 0.001,
N = 415). The picture is also mixed when it comes to the floor type
in the stalls. The majority of utilitarian livestock farmers (70%)
prefer a fully slatted floor for pigs. Conversely, only 13% keep pigs
in deep litter stalls. The latter is characterized by an emotional
attitude (x* = 226.923, p < 0.001, N = 415).
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Total variance

Degrees i
9 e % of Cumulative
of Significance Total . o
variance %
freedom
2,519 50.380 50.380
0.860 17.203 67.582
0.639 12.770 80.353
10 <0.001
0.580 11.591 91.944
0.403 8.056 100.000
2.362 47.236 47.236
1.000 19.993 67.229
10 <0.001 0.739 14.787 82.017
0.655 13.102 95.119
0.244 4.881 100.000

3.13 Correlation between basic attitude
and abnormal behavior in pigs

The present results indicate that the basic attitude of the livestock
farmers has a significant correlation with the behavior of the pigs. It
was found that livestock farmers who agreed with the statement that
animals are a means of production had a significantly higher
incidence of behavioral abnormalities in their pigs. These
differences manifested themselves in an increased incidence of bar
biting (80% vs. 4%), twice as many incidents of sham chewing and
mutual suckling (> 50%), and more frequent mourning behavior
(83%) compared to an incidence of 14% in the case of livestock
farmers who did not agree with the statement (x*=46.095, p < 0.001,
Figure 9). Livestock farmers who always remain calm when handling
their pigs and treat them as equal living beings reported fewer
instances of abnormal behavior such as flank biting and mutual
suckling (75% vs. 25%, x* = 119.057, p < 0.001). In contrast, pigs from
livestock farmers who consider the delivery of their pigs to the
slaughterhouse to be a matter of course (“I completely agree.”)
show a significantly higher prevalence of tail biting (55%) than pigs
from livestock farmers who do not agree with this statement (30%, “I
completely disagree.”; x> = 37.574, p < 0.001). It was found that tail
biting, flank biting, and mutual suckling occurred significantly more
frequently (80%) on farms where livestock farmers considered the
pigs’ behavior inappropriate and disruptive than on farms where pig
livestock farmers did not agree with this statement (“I definitely
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Self-assessment of livestock farmers regarding their basic attitude according to Kellert
(p<0.001, N=180)

Delivering pigs to the slaughterhouse is a matter of course. — 25 .
In my opinion, pig farming is only used to generate money. MU e 8 2
For me, livestock farming is purcly a means of carning a living. — 65
For me, a good selling price for the pigs is a key criterion in my work. S @ e
The behavior of pigs is often inappropriate and annoying. _ 25 -
I think that regardless of the size of the herd, you can develop an emotional bond with _ ) _

individual pigs.

T always remain calm when handling pigs.  IISONIIINN 50 ISORI
I've always wanted to work with pigs. - £78 I

T enjoy spending time with the pigs. .

Lenjoy pig farming/pig care. [0 10 I ES E—
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m Utilitarian Attitude
Attitude with a combination of utilitarianism, naturalism and moralism
= Emotional Attitude

FIGURE 7

Self-assessment of livestock farmers regarding their basic attitude according to Kellert (p<0.001, N=180).

disagree”., x’=153.666, p < 0.001). The results of the study show that
abnormal behavior in pigs occurs significantly less frequently when
livestock farmers view their pigs as fellow creatures and enjoy
spending time with them (x* = 51.359, p < 0.001; Figure 9).

3.14 Correlation between emotional and
utilitarian self-assessments of livestock
farmers

The correlation analysis examined the relationship between the
emotional and utilitarian self-assessments of livestock farmers. The
results of the correlation analysis indicate that there is a significant
positive correlation between the individual emotional statements on
self-assessment. In addition, there is a strong positive correlation
between the utilitarian statements. The evaluation showed that
most values were between r = 0.5 and 0.7, indicating a high
correlation between the statements (p < 0.001, Table 7).

3.15 Influence and correlation of housing
conditions on the behavior of pigs toward
humans

This study suggests that the type of housing for pigs, especially
individual and group housing, has a significant influence on their
behavior toward humans. The results of the study suggest that pigs in
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these systems exhibit increased defensive behavior and biting behavior
toward humans (F (3,175) = 4.93, p = 0.001). In addition, a significant
correlation was found between increased aggression towards humans
and defensive behavior during loading (KMO = 0.763, p < 0.001). The
results of the study suggest that pigs kept by livestock farmers who were
found to have a high level of duty of care exhibited less aggressive and
hyperactive behavior toward other pigs and humans. The livestock
farmers confirmed that they are guided by a high level of care in their
work. They stated that their own behavior is reflected in the behavior of
the pigs and that the welfare of the pigs is a high priority. In addition,
they carried out daily stock checks themselves (x* = 29.911, p = 0.001).
This study examined the structure of Kellert’s survey on basic attitudes
toward self-assessment of basic attitudes and duty of care. For this
purpose, a principal component analysis was performed. Three factors
with eigenvalues above 1 were selected, which explain 70.1% of the total
variance. Utilitarian farmers confirmed that pig farming serves
exclusively commercial interests and should therefore be considered
a commercial activity. In addition, information was presented
indicating that the duty of care is minimal. For example, it was
disputed that the reduced welfare of pigs depends on their housing
conditions and that careful handling of pigs is important to avoid stress
(x* (10) = 25.849, KMO = 0.738, p < 0.001). The results of the current
study also demonstrate that the emotional attitude of livestock farmers
has a significant influence on their bond with pigs. The study found
that emotionally engaged livestock farmers who reported a close
relationship with their pigs described pig farming as a source of
personal satisfaction (F (5,168) = 4.30, p < 0.001).
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FIGURE 8

Half-yearly occurrence of health problems in pig farming (p=0.001, N=360), and half-yearly occurrence of health problems in pig farming.

4 Discussion

The results of the study indicate a significant correlation
between the attitudes of livestock farmers, housing conditions,
and the welfare and behavior of pigs. In addition, it was found
that abnormal behavior and health problems in pigs are associated
with high stocking densities, intensive housing systems without
straw bedding, and a utilitarian attitude on the part of livestock
farmers. The welfare and behavior of pigs is also linked to housing
systems that include smaller slatted floor areas, herd sizes of up to
300 pigs, outdoor access, enrichment materials, and an emotional
bond between humans and pigs. Various studies confirm the
positive effects of a pig-friendly environment. The literature also
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mentions factors that promote the development of abnormal
behavior (Mayer et al., 2006; Sundrum, 2020). The authors
particularly highlight factors that influence the housing
conditions of pigs. These include the design of the barn floor,
design options, stocking density, climatic influences, tail docking,
species-specific factors, feeding, husbandry, and diseases (Mayer
et al,, 2006; Sundrum, 2020). The study results indicate that the use
of partially slatted floors with litter reduces the occurrence of tail
biting, flank biting, hyperactivity, and mutual suckling by 50%
compared to fully slatted floors. Nevertheless, most farmers use
fully slatted floors as flooring. It is particularly noteworthy that in
free-range systems, where pigs have the opportunity to root and
express their natural behaviors, abnormal behaviors such as tail
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FIGURE 9
Abnormal behavior in relation to livestock farmers’ self-assessment.

biting, hyperactivity, or increased aggression were reported only
very rarely. These results are consistent with the study by Fels
(2019), which found that the creation of a species-appropriate
environment for pigs with suitable design options is crucial for a
balanced enrichment of the housing environment. In the present
study, a significant reduction in aggression, hyperactivity, flank
biting, mutual suckling, and tail biting was reported in pigs of all age
groups when manipulable wooden material or play chains were
provided. These results are confirmed by the findings of Mayer et al.
(2006), who reported in their study that tail biting can be reduced or
even prevented by providing manipulable materials, structured
feed, and suitable bedding. In contrast to conventional housing
systems, the present study found a lower incidence of abnormal
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behavior in farms with smaller numbers of animals. Furthermore,
no abnormal behaviors such as tail biting and hyperactivity were
recorded in hobby farming. In agreement with Ziemke (2007),
intensive housing leads to a significant increase in abnormal
behaviors such as tail biting, which results in a deterioration of
animal welfare and economic losses. A further reduction in
behavioral problems, such as tail biting, was reported in pigs kept
in a barn with a soft, moldable lying area in the form of a straw mat.
The study by Ziemke (2007) confirms that tail biting occurs
significantly more frequently in slatted floor barns than in barns
with litter. Slatted floors are the most common form of pig housing
in Germany (Federal Statistical Office, 2020). According to the
German Animal Welfare Farm Animal Husbandry Ordinance
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TABLE 7 Correlation between emotional and utilitarian statements on the self-assessment of livestock farmers (N = 195, p < 0.001).

| always remain
calm when

| have always

Emotional self- wanted to work

In my view, farm

! Gl e animals are

time with the

| enjoy pig farming/

assessment handling pigs with pigs pig care. pigs fellow creatures/
! : ! fellow beings.
I always remain calm
o 1 0.466 0.569 0.386 0.682
when handling pigs.
I have al
ave always wanted to 0.466 1 0.440 0431 0.580
work with pigs.
L eniov i farming/i
enjoy pig farming/pig 0.569 0.440 1 0.693 0.560
care.
Leni o
enjoy spending time 0.386 0.431 0.693 1 0.673
with the pigs.
In my view, farm animals
are fellow creatures/fellow 0.682 0.580 0.560 0.673 1
beings.

For me, farm

In my opinion,

For me, a good

For me, livestock | often find the

e animals are pig farming is selling price for the o : :
Utilitarian self- A = farming is purel behavior of pigs
primarily a only used to pigs is a key g s purely . PI9
assessment TR e a means of inappropriate
means of generate criterion in my . o .
f earning a living. and annoying.
production. money. work.
For me, farm animals are
primarily a means of 1 0.351 0.555 0.510 0.435
production.
In my opinion, pig
farming is only used to 0.351 1 0.375 0.529 0.649
generate money.
For me, a good selling
price for the pigs is a key 0.555 0.375 1 0.583 0.594
criterion in my work.
For me, livestock farming
is purely a means of 0.510 0.529 0.583 1 0.698
earning a living.
I often find the behavior
of pigs inappropriate and 0.435 0.649 0.594 0.698 1
annoying.

(Animal Welfare Livestock Farming Ordinance, 2006), floors in
stables and outdoor areas must be slip-resistant and safe to walk on.
According to Borell and Huesmann (2009), pigs kept on fully
slatted floors suffer significantly more claw and limb injuries than
pigs kept on solid or straw-strewn floors. The results of the present
study confirm that keeping pigs on fully slatted floors without
bedding is associated with a significantly higher prevalence of claw
injuries. The development of claw damage is attributed to increased
and uneven pressure distribution caused by keeping animals on
slatted floors (Mouttotou et al., 1999). The present study also found
that individual housing of sows was associated with a significantly
higher incidence of behavioral abnormalities such as tail biting,
flank biting, bar biting, hyperactivity, increased aggression, and
sham chewing than group housing. As Fels (2019) has already
described, housing systems for sows that do not involve individual
housing are becoming increasingly important. This is also reflected
in the minimum requirements of the German Animal Welfare Farm
Animal Husbandry Ordinance (Animal Welfare Livestock Farming
Ordinance, 2006). Mayer et al. (2006) have shown that abnormal
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behavior is caused by a lack of stimulation and exercise. The study
found abnormal behaviors such as tail biting, mutual suckling, flank
biting, and sham chewing, particularly in conventional housing
systems with slatted floors and a less stimulating environment
(Mayer et al, 2006). According to the report on which the
European Food Safety Authority’s (EFSA) scientific opinion on
the risks of tail biting is based, tail docking can be considered an
effective measure in today’s intensive pig farming (European Food
Safety Authority, 2007). Environmental and possibly genetic risk
factors play a role in tail biting. The EFSA has asserted that tail
docking can reduce tail biting in intensive farming contexts;
however, it remains an ineffective solution in the presence of
suboptimal housing conditions (European Food Safety Authority,
2007). According to Annex I, point 8, of Council Directive 2008/
120/EC, routine surgical procedures on pigs are prohibited (Pig
Protection Directive, (2008/120/EC): Council Directive 2008/120/
EC of 18 December 2008 concerning the minimum standards for
the protection of pigs). Therefore, alternative measures to prevent
tail biting and other undesirable behaviors must be implemented. In
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this context, aspects of housing and stocking density must be taken
into account and adjusted (European Food Safety Authority, 2007).
Hahn and Kari (2021) argue that abnormal animal behavior is the
result of intensive, human-induced housing restrictions that
prevent animals from exhibiting their typical behavior. The
results of the study suggest that, in addition to housing
conditions, the attitudes of livestock farmers toward their pigs
also have a significant correlation with the occurrence of
abnormal behavior and the welfare of pigs. The present study
concludes that pigs kept by livestock farmers with a utilitarian
attitude are at increased risk of abnormal behavior such as tail and
flank biting and muscle and skeletal disorders. In addition,
increased defensive and resistant behavior of pigs toward
livestock farmers was mentioned. This supports the findings of
Mundjar and Theuermann (2012), who concluded that farmers
view farm animals as working animals rather than pets. However,
the study also shows that a professional relationship does not always
lead to a lack of empathy and appreciation for farm animals. The
results of the study suggest that livestock farmers with an emotional
attitude have a close bond with their pigs, perceive them as fellow
creatures, and show a high level of care. It was also found that pig
farmers who display an emotional attitude rarely or never have
problems with the behavior of their pigs, and that their pigs show
fewer incidences of abnormal behavior. The majority of livestock
farmers took a utilitarian attitude toward their pigs, viewing them as
an economic necessity and keeping pigs solely for financial reasons.
In these cases, abnormal behavior was reported more frequently.
These results are consistent with the study by Sundrum (2018),
which concluded that responsibility for animal welfare lies solely
with the animal owners. However, animal owners often only meet
the minimum legal standards, which do not correspond to species-
appropriate animal husbandry (Sundrum, 2018). Nevertheless,
when interpreting our results, it should be noted that questions
about the human-livestock relationship are highly susceptible to
social desirability bias. Given that pig farming in Germany is
currently the subject of intense public debate, in which the
practices involved are often criticized, there is a possibility that
attitudes and behaviors may be presented as more animal welfare-
oriented than they actually are in practice. According to Wildraut
and Mergenthaler (2020), society demands that livestock farmers go
beyond the minimum legal standards and ensure improved and
species-appropriate livestock farming. In addition to optimizing
farming conditions, this also includes morally acceptable care and
relationships with the animals kept (Wildraut and Mergenthaler,
2020). The results of our study show, however, that even farmers
with a utilitarian attitude toward their pigs occasionally develop an
emotional bond with them and consider their welfare to be
important. These results are consistent with the findings of
Bokkers (2006). They suggest that farmers’ positive attitudes
toward animals may be a possible consequence of their economic
dependence on them. In this context, animal performance and
welfare are recognized as key factors for the success of the farm.
However, it should be noted that this positive attitude is not shared
by all farmers (Bokkers, 2006). The present study shows an
association between the utilitarian attitude of livestock farmers
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toward their pigs and the occurrence of defensive behavior in pigs
toward humans. The results of the study indicate that farmers’
attitudes toward their pigs are related to whether they view the pigs
as a means of production or as individuals with whom they have a
personal relationship. In addition, abnormal behaviors such as flank
biting and mutual suckling occurred significantly less frequently in
pigs whose behavior was not perceived as disturbing by livestock
farmers or animal caretakers. These results are consistent with the
findings of Waiblinger (1996), who describes a positive human-
animal relationship as an essential aspect of animal welfare. The
basis for a trusting human-animal relationship that benefits both
parties is empathetic behavior on the part of humans (Mundjar and
Theuermann, 2012). The evaluation of the integrated questionnaire
according to Kellert (based on Schulz, 1986) showed that 94% of the
livestock farmers surveyed have a utilitarian attitude toward
animals and their habitat. In contrast, 5% of livestock farmers
were found to have an emotional attitude and only 1% had a mixed
attitude with elements of utilitarianism, naturalism, and moralism.
It should be noted that almost two-thirds of participants (63%) did
not answer Kellert’s questions or only answered them partially. The
results of the study suggest that livestock farmers who have a
utilitarian attitude according to Kellert’s classification nevertheless
made some self-assessment statements that indicate an emotional
attitude toward pigs. Wildraut and Mergenthaler (2020) have
already pointed out that the human-animal relationship is
characterized by an interplay between economic needs and the
attribution of morality and emotionality to animals. The results
suggest that livestock farmers with a utilitarian attitude keep their
pigs exclusively in housing systems that meet minimum
requirements. In this context, various aspects of housing
conditions must be considered, particularly the type of flooring,
the availability of enrichment materials, and access to outdoor
areas. These pigs showed abnormal behavior such as tail biting or
sham chewing more frequently and had more health problems,
especially musculoskeletal disorders and cycle disorders, than pigs
kept by livestock farmers with an emotional or a combination of
moral, utilitarian, and naturalistic attitudes. According to Kohler
(2005), health problems mainly result from errors in husbandry or
farm management. In addition, Meyer et al. (2015) found that
providing manipulable material for imitating feeding behavior has a
positive influence on the behavior of pigs. It was found that only
participants who displayed an emotional attitude stated that they
kept their pigs in an open barn or free-range system. Armbrecht
etal. (2015) concluded that providing outdoor access, as opposed to
permanent housing, makes a significant contribution to improving
animal welfare. Previous studies have already demonstrated the link
between abnormal, stereotypical behavior and animal suffering and
impaired well-being (Broom, 1999; Kohler, 2005). The present
findings indicate that there are correlations between farmers’
attitudes and the housing conditions, welfare, and behavior of
pigs. Furthermore, the findings suggest that the relationship
between humans and animals can be understood as a dynamic
process accompanied by social and economic factors. This leads to
the conclusion that human-animal interaction is characterized by
diverse interactions and conflicts in which emotions, ethical
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considerations, a sense of responsibility, and care can play a
significant role. The results also indicate that a professional
human-animal relationship does not necessarily go hand in hand
with a lack of empathy or appreciation for farm animals. In order to
further deepen existing knowledge and enable differentiated
insights, targeted research projects are necessary to examine
possible causal mechanisms. These should focus in particular on
the attitudes of livestock farmers and their influence on husbandry
conditions, as well as on the development of behavioral and health
problems in the context of the economic situation of livestock
farmers. The adaptation of international and national legislation
must also be taken into account.

4.1 Limitations of the study

It should be noted that studies based on surveys of self-selected
samples of participating livestock farmers are subject to the
limitation that the results are only partially representative of the
totality of livestock farmers in Germany due to self-selection
(including voluntary participation and allocation to farms by
breeding associations). However, the validity of these results is
limited because the groups studied have specific characteristics,
which may include, for example, an increased interest in animals or
different demographic distributions. A sample of 485 people may be
sufficient to identify trends within the sample. However, without
clear random selection and weighting, it is unlikely that this sample
can be considered reliably representative of pig farmers in
Germany. It is often assumed that committed livestock farmers
are more willing to take the time to participate in such studies. This
finding could provide a theoretical explanation for part of the
discrepancy between the subjective assessment of pig welfare as
good and the actual situation regarding the prevalence of behavioral
abnormalities. In addition, potential animal welfare problems
related to the behavior and housing conditions of pigs were
identified. Certain methodological aspects must be taken into
account with regard to sample recruitment and data validity. For
example, recruiting participants through professional associations
can lead to systematic sample bias. The present study indicates that
smaller agricultural businesses may not have been reached and are
therefore underrepresented in the sample. This can lead to selection
bias and limit the generalizability of the results to the entire target
population. Furthermore, no measures were taken to prevent
duplicate responses (e.g., through IP checks). This approach was
intended to ensure the anonymity of respondents in order to allow
participants to submit their responses in a protected environment.
However, this means that duplicate responses are possible. In
addition, there were limitations regarding sample size. The
responses included in the study comprised all answered questions,
including partially completed questionnaires. This led to missing
values in some variables when evaluating the questionnaire data. As
a result, sample sizes varied between analyses (e.g., PCA, chi-square
test). The different sample size values result, on the one hand, from
the handling of missing values (pairwise deletion) and, on the other
hand, from different inclusion criteria for the respective analyses.
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These inequalities can impair the comparability of the findings and
influence the stability of the PCA loadings and the test strength and
bias risk in chi-square analyses. Another aspect that should be taken
into account is the fact that the study is based on information
provided by livestock farmers or pig caretakers. It should be noted
that this information may be inaccurate to some extent for various
reasons. These reasons include, for example, misunderstood
questions leading to contradictory information or biases in the
self-assessment of the reported behavior. It should be noted that
self-reports may contain inaccuracies for various reasons, such as
memory errors. However, self-reports have some advantages, for
example, they are versatile, inexpensive, and allow the recording of
behaviors that would otherwise be difficult or costly to observe, such
as behavioral disorders. In this context, a potential methodological
problem arising from social desirability must be taken into account.
Within the context of this study, social desirability is defined as the
propensity of livestock farmers to modify their responses in survey
instruments to align with public perceptions. Since livestock
farmers assessed both their own attitudes and the behavior of
their pigs during data collection, self-reported information may
have been distorted by social desirability or self-perception. This
could have led to an overestimation or underestimation of certain
behaviors or attitudes. Future studies could counteract this bias by
using additional survey methods (e.g., behavioral observations or
implicit measurement methods). In addition, there is a possibility
that participants’ reports on animal behavior may be biased due to
subjective views, as they cannot be confirmed by direct observation
or video recordings by trained observers. For this reason, the
behaviors to be recorded in the questionnaire were described
objectively and clearly. In addition, no mandatory questions were
included, which led to a varying sample size. However, a mandatory
response would have increased the risk that participants would not
complete the questionnaire in full and could have compromised the
quality of the responses. It is acknowledged that some of the results
presented are based on reported trends, but it is assumed that these
findings may be useful for future research projects. Investigating
these patterns with larger samples or through direct behavioral
observations could confirm or refine our conclusions. Due to the
epidemiological data collection, only statistically significant
correlations were examined. Therefore, no definitive conclusions
about cause-and-effect relationships can be drawn from the
research design of this study.

5 Conclusion

The study results show significant correlations between the
attitudes of livestock farmers, husbandry conditions, the welfare of
pigs, and the occurrence of behavioral abnormalities and health
problems in pigs. The occurrence of abnormal behavior was less
common in smaller herds with a maximum of 300 pigs compared to
larger pig farms. A predominantly utilitarian attitude was negatively
associated with the human-animal relationship and the welfare and
behavior of the pigs. In this study, an emotional or mixed attitude
among livestock farmers was associated with improved animal welfare.
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This was reflected in increased well-being among the pigs, which was
evident in a lower frequency of behavioral abnormalities, the
expression of natural behaviors when access to outdoor areas was
provided, and a lower prevalence of disease.
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