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Animal welfare is a multiparameteral concept that encompasses the physical
and mental health of animals and includes various aspects such as physical
wellbeing, absence of hunger and thirst, and ability to express motivated
behavior, to which farmers usually attach different importance. The objectives
of this study were to evaluate animal welfare on Slovenian commercial
pig farms, to determine whether farmers’ perceived importance of animal
welfare differ from actual animal welfare on farms and to determine, if
farmer's age, gender, their level of education and participation in vocational
training have an influence. For that purpose, we created an Animal Welfare
Protocol/Questionnaire for Pig Farms (AWQ/P-P) that assessed several
parameters of animal welfare: (1) general status, (2) animal behavior, (3) health
status, (4) living conditions, and (5) environmental conditions. Each parameter
included at least five observation points and was scored on a 5-point scale. The
same observation points were used to measure farmers’ perceived importance
of animal welfare and for observational assessment. Consequently, we were
able to compare both statistically. Farmers from 14 (N = 14) large Slovenian pig
farms participated in the study. Results show that farmers rate all parameters
of animal welfare very highly. For them, animal health status is the most
important, and environmental conditions are the least important factors for
animal welfare. Observational inspections yielded significantly lower scores for
animal welfare conditions than those obtained from farmer ratings. The highest
correlations between farmers’ perceptions and observational inspections were
found for the parameters of animal behavior and environmental conditions.
The results of this study also suggest that vocational training is a significant
variable in increasing levels of pig welfare. Age, gender, and education level are
not significant variables, however, farms led by older male farmers with lower
level of education but involved in vocational training from different sources
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had slightly better welfare on the farm. This should be further investigated
before making conclusions, due to our small sample size. The significance of
the study is to identify deficiencies in pig welfare as perceived by farmers and
consequently improve pig welfare.

animal welfare,

Introduction

Slovenian pig farms are small and fragmented, agricultural
land is limited, and natural conditions are not favorable for a
larger scale of pig breeding (1). Pig farming makes up a small
part of Slovenian agriculture, as the self-sufficiency rate for pork
is only 20-25%. There are a total of 253,770 pigs in Slovenia,
22,262 of which are breeding sows. Pigs are bred on 12,843
farms, classified as commercial, non-commercial, and outdoor
pig production. Only 22 of the farms are considered large with
more than 1,000 pigs, the rest of the farms are small. Eleven
thousand six hundred and thirty-one farms have 20 or fewer
pigs (2).

Animal welfare is a broad term and can be defined in
several ways, many of which are covered by the well-known five
freedoms based on Brambell Commission’s report to enquire
into the welfare of animals kept under intensive livestock
husbandry systems and created by the Farm Animal Welfare
Council in 1979 (3, 4). World Organization of Animal Health
declared in its Introduction to the recommendations for animal
welfare, that “animals experience good welfare if they are
healthy, comfortable, well-nourished, safe, are not suffering
from unpleasant states such as pain, fear and distress, and can
express behaviors that are important for their physical and
mental state” (5).

Recently, three fundamental scientific concepts and
approaches to the study of welfare have been developed
worldwide. The first concept connects animal welfare to their
natural environment (4, 6-8). Animals should live in an
environment that allows them to behave in a natural way (9).
Pigs are strongly motivated to express natural behaviors such
as rooting, nesting and exploring, and in the impoverished
environment they generally encounter in intensive breeding
systems, they direct this natural need toward what is available
to them—the equipment of the pen and other pigs (10, 11). The
resulting behaviors, performed without an apparent function,
are referred to as stereotypies and manifest as bar biting,
sham chewing, and tongue rolling (4, 12). Stereotypies are
therefore a clear indicator of impaired welfare (4, 13). Pigs
are social animals that establish hierarchy in groups through
aggression. However, aggression is absent in stable groups but

Frontiersin Veterinary Science

commercial
relationship, education

02

pig farms, farmers’ perceptions, human-animal

does occur when pigs mix, encounter unfamiliar animals, or
when resources are limited (1, 11).

The second concept of wellbeing links wellbeing to the
biological functioning of animals. A central question in this
concept is how an animal adapts to different environment (4, 8).
Indicators of wellbeing regarding the environment primarily
include an assessment of the animal health status, injuries,
behavioral measurements, and quantitative measurements of
physiological values such as cortisol levels (14). Production
parameters have been considered an appropriate measure of
welfare and low productivity an indicator of a lower welfare
standard by scientists and farmers (15, 16). However, highly
productive pigs can be mentally compromised (4), because they
are often subjected to stress, which is a result of the desire for
the greatest possible economic return (9), even though they
may successfully adapt to such environment (14). From the
pigs perspective, the environment in which it lives includes
temperature, humidity, access to feed and water, and air quality
(4). Among the environmental conditions, the temperature is
the most important for the welfare of pigs, as they are highly
susceptible to heat stress (1).

The third concept refers to the subjective feelings or affective
states (4, 6-8). The feelings are negative with negative subjective
states, such as hunger, thirst, pain, fear, and frustration, and
positive with positive states, such as comfort and satisfaction
with certain social interactions (4, 6). Reimert et al. conducted
a study on pig behavior and cited tail wagging, play behavior
and “play” bark vocalization as indicators of positive emotions
in pigs (17). Many studies have demonstrated the importance
of a positive human-animal relationship in reducing stress
and enabling high productivity in farm animals (13, 18-22).
Unpleasant handling, such as physical force, using electric shock
and shouting negatively affects animals’ health, productivity,
behavior, welfare (4, 23, 24) and reduces meat quality (18).
Zupan et al. examined the effects of early human handling
on play and exploratory behavior in pigs and found that
positive gestures prior to weaning, such as gentle petting on
the back affected play behavior, object-oriented exploration,
and the latency to approach a novel object or environment
after weaning (22). Muns et al. discovered that positive human
contact shortened the duration of piglet’s escape behavior to tail
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TABLE 1 Characterization of the visited pig farms (n = 14).

Farm characteristics Number of farms

Type of production Farrow to finish 11
Rearing weaners up to 30 kg

Housing system Indoor

Ny W

Indoor with outdoor access

Outdoor

—_

<100

—_

Number of pigs
101-500
501-1,000
>1,000

Breeding other farm animals Pig farming only

Poultry

SRS e |

Wild ruminants

docking, reduced the pigs’ fear of humans and modified the
behavioral responses to stressors (20).

The objectives of this study were (i) to evaluate animal
welfare on commercial pig farms, (ii) to determine whether
farmers’ perceptions of animal welfare differ from actual
animal welfare on farms, (iii) to determine, if farmer’s age,
gender, their level of education and whether they participate in
vocational training (informal training, i.e., conferences, reading
professional literature in their field, etc.) have an effect on
welfare on the farm or on farmer’s perception of animal welfare.

Materials and methods

Farms and farmers

Fourteen commercial pig farms and farmers participated
in the study (Table 1). Half of the participants were female.
Four were under 40 years of age. Nine of them had
completed high school, the others had higher education (higher
vocational school or university). All participants were taking
part in vocational training from different sources: reading
professional journals and books, attending congresses and
lectures, collaborating with the experts and their own projects
on the farm (projects that contribute to better welfare such as
building bigger nursery pens, modernizing feeding technology
with electronic sow feeders, etc.). Farmers differed from each
other in terms of the number of sources from which they receive
vocational training (Table 2).

Protocol

For this study, an Animal Welfare Protocol/Questionnaire
for Pig Farms (AWQ/P-P) that assessed several parameters
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of animal welfare was established: (1) general status—five
parameters, (2) animal behavior—six parameters, (3) health
status—eight parameters, (4) living conditions—five parameters,
and (5) environmental conditions—six parameters. The animal
welfare assessment protocol and the questionnaire of farmers’
perceived importance of animal welfare on their farms (self-
assessment) were identical in content and were used to
compare farmers perceived importance of animal welfare in
pig farming with actual conditions on their farms. AWQ/P-
P is included as Supplementary material S1. Observational
assessment parameters were scored on a 5-point scale,
while farmers’ perceived importance was scored by 5-point
Likert scale.

The welfare protocol was always assessed by two observing
veterinarians. To minimize the differences between the two
and to standardize the scores from the visits, observers
received identical training prior to the assessment. The
importance of the values in observational assessment is as
follows: (1) major deficiencies (immediate action required), (2)
deficiencies warranting a warning, (3) minor deficiencies (advice
required), (4) no deficiencies (compliant with standards),
and (5) no deficiencies (above-standard conditions). For each
observation points, additional descriptions were provided
(Supplementary material S1). The legal norm for setting up the
points scale was “Rules on the protection of farm animals” from
the Official Gazette of the Republic of Slovenia, Nos. 51/10 and
70/10 (25).

Questions in the questionnaire measuring farmers’ perceived
importance of animal welfare began with “In your opinion, how
important is...2” (e.g., “How important do you think it is that
lighting on the farm is not too strong or too weak, too short
or too long?”). The scale represents the level of importance
to farmers: (1) not important at all, (2) not important, (3)
undecided, (4) it is important, (5) it is very important.
In addition, several independent variables were included in
the instrument: respondents’ age and gender, their level of
education, and whether they participate in vocational training.

First, the welfare of breeding sows, growers, and finishing
pigs was assessed using the protocol, followed by an interview
with the farm owner about his views on the welfare, using a
questionnaire. Farms were visited during the period from July
9, 2021 to October 27, 2021.

Statistical analyses

All raw data were first transferred to MS Excel and
transformed for use in SPSS (ver. 26). Mean values were
calculated for each parameter of the questionnaire (general
status, animal behavior, health status, living conditions,
and environmental conditions) and compared using the
independent variables—age, gender, level of education, and
vocational training (Mann-Whitney test). In addition, the
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TABLE 2 Characterization of farmers’ education and vocational training.

10.3389/fvets.2022.1010791

Level of education 2 or less sources of vocational training 3 or more sources of Total
vocational training
Completed only high school 4 5 9
Completed or enrolled in a higher vocational school or university 1 4 5
Total 5 9 14
TABLE 3 Comparisons between observational assessment and self-assessed importance of animal welfare.
Parameters Observational assessment Self-assessed importance of welfare Wilcoxon Effect size
M SE SD M SE SD z P r
General status (A) 3.7 0.16 0.60 4.6 0.09 0.35 —3.084 0.002 —0.82
Animal behavior (B) 3.9 0.12 0.46 4.4 0.11 0.42 —2.947 0.003 —0.79
Health status (C) 3.8 0.08 0.30 4.8 0.07 0.25 —3.306 0.001 —0.88
Living conditions (D) 3.6 0.12 0.43 4.5 0.11 0.40 —3.188 0.001 —0.85
Environmental conditions (E) 3.7 0.09 0.32 4.3 0.13 0.50 —2.981 0.003 —0.80

O, observational assessment; S, self-assessed importance of animal welfare; M, Mean; SE, Standard error; SD, Standard deviation.

Wilcoxon test was applied to compare the observational
results with farmers’ importance of welfare ratings for
individual parameters from the protocol and questionnaire.
For each parameter, Spearman’s correlation coeflicients between
observational results and farmers perceived importance of
animal welfare were calculated. Due to the small sample size,
effect sizes were calculated to determine the strength of the
statistical differences using the formula r = Z/\/N . Values <
—0.2 or > 0.2 were treated as significant.

Results

Animal welfare on commercial farms

On observational assessment, the highest score was achieved
for the parameter animal behavior and lowest for living
conditions (Table 3). See Supplementary material S2 for full
results with all the parameters and Wilcoxon test. For four out of
thirty parameters from the observational assessment, the average
score was below 3.5. On the other hand, there were almost
no scores above the standards. Only for the parameters B—
observing the animals and C—presence of umbilical or inguinal
hernias did the average scores reach values above 4.0, indicating
above standard conditions in some farms.

Comparisons between observational
assessment and self-assessed
importance of animal welfare

For all but one item (pigs fear of humans), the experts’
observations resulted in lower average scores than the
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TABLE 4 Spearman'’s correlation coefficients between observational
and self-assessed importance scores for individual parameter.

Parameter rs P

General status —0.015 0.480
Animal behavior 0.524 0.027
Health status 0.168 0.283
Living conditions 0.205 0.241
Environmental conditions 0.414 0.071

participants’ self-assessed data The highest self-assessed score
was achieved for the parameter health status and the lowest for
environmental conditions (Table 3; Supplementary material 52).

Correlations between observational and self-assessed scores
for individual parameter show that there were significant
correlations for animal behavior parameter only (Table 4).
Medium correlations were also found for environmental
conditions parameter, closing statistical significance. For both
parameters, the higher the observational scores, the higher are
scores from self-assessed importance values.

Effects of independent variables on
observational assessment and
self-assessed importance of animal
welfare

In Table 5, there are effect sizes for individual independent

variable presented. For full results with all the parameters and
Mann-Whitney test see Supplementary material S3.
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TABLE 5 Observational assessment and self-assessed importance of animal welfare effect sizes for gender, age, education level, and sources of

vocational training.

Categories Effect sizes
Gender Age Education status Sources of vocational training

O_general status 0.00 —0.25 —0.23 —0.48
O_animal behavior 0.43 —0.10 —0.14 —0.27
O_health status 0.40 —0.26 —0.27 —0.13
O_living conditions —0.03 —0.19 —0.20 —0.59
O_environmental conditions —0.21 —0.21 —0.27 —0.22
S_general status 0.39 —0.08 —0.02 —0.09
S_animal behavior —0.19 —0.40 —0.32 —0.41
S_health status —0.39 —0.02 —0.51 —0.28
S_living conditions —0.05 —0.73 —0.14 —0.31
S_environmental conditions —0.24 0.10 0.00 —0.70

The results from the observational assessment show that
female farmers scored lower on animal behavior and health
status parameter and higher on environmental conditions
parameter compared to male participants. There were no evident
differences between the genders on general status and living
conditions parameters. On the self-assessed importance of
animal welfare, female farmers scored lower on health status and
environmental conditions parameter and higher on the general
status parameter than male farmers. There were no evident
differences between the genders on living conditions parameter.

On farms where interviewed participants were older than
40 years, the scores from the observational assessment were
higher in the parameters of general status and environmental
conditions, while they were lower in the parameter of
health status than in farms where younger participants were
interviewed. There were no evident differences in other
parameters. On the self-assessed part, older participants scored
higher in the parameters of animal behavior and living
conditions than younger participants. In the latter parameter, a
large difference was found between age groups. There were no
evident differences in other parameters.

Depending on education level, differences were found
in four out of five parameters of observational assessment.
Participants with lower educational level scored higher on
general status, living conditions and environmental conditions
parameters. In contrast, higher education level participants
scored higher on the health status parameter. On the self-
assessed part, it is evident that participants with higher
education level rate health status higher while they rate
animal behavior lower than the participants with lower
education level.

Participation in various sources of vocational training
affected four out of five parameters of observational
assessment. Namely, participants who train from more

sources scored higher than participants who train in fewer
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sources of vocational education. The same was true for
four out of five parameters of the assessed importance of
animal welfare.

Discussion with conclusions

Compared with preceding studies addressing farmers’
perceptions of animal welfare this study also presents general
information about commercial pig farms in Slovenia and the
effect of different variables on animal welfare. The observers’
evaluation showed that animal welfare in commercial pig
farms in Slovenia can generally be scored as positive. As
mentioned earlier, in only 4 out of 30 observation points,
the average score was below 3.5, which means that advice
should be given on these issues to improve animal welfare
conditions. These observation points were: biosecurity on farms,
lack of appropriate enrichment materials, no separation of
pigs by different categories, and the lack of thermometers
and hygrometers on farms. However, the farms reflected only
compliance with the minimum requirements. Only in two
observation points (pigs’ fear of humans and the presence
of hernias), farms reached above the average score. Farms
had the highest welfare status regarding animal behavior
(pigs not fearing humans, less aggression and fights among
pigs, pigs showing curiosity, etc.) and lowest regarding
living conditions of the pigs (stocking density, feeding space,
enrichment material, etc.). Our results are similar to those
from the study of Golinar Oven et al. on animal welfare
in Slovenian conventional and alternative pig production
systems using WQ® protocol (12). The conclusion was that
growers and fatteners in Slovenian conventional farms were
rated as acceptable, but Slovenian alternative farms were rated
as enhanced.
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The study shows that there are discrepancies between
actual animal welfare on selected farms and farmers’ self-
assessed importance of animal welfare. With one exception (pigs’
fear of humans and its importance), the experts’ observations
resulted in lower average scores than the participants’ self-
assessment. Slovenian farmers rate all parameters of animal
welfare very highly. Many studies which include participants
from different countries of the world reported similar results—
people generally find animal welfare and the laws that protect
animals important (26), most people want better welfare for
animals (27), and find animal protection an important social
issue (28). Animal health status is the most important, and
environmental conditions are the least important factors for
animal welfare, according to farmers in our study. Similar
to our results, participating farmers in a study from Vigors
et al. selected minimizing health issues as the most important
factor for animal wellbeing (29). We also discovered that
the farmers who rate animal behavior as the most important
also have better actual welfare on the farms, regarding the
parameter. Kili¢ and Bozkurt conducted a similar study on the
relationship between farmers’ perceptions and animal welfare
standards on sheep farms and found that farmers who rated
the importance of welfare higher, had better actual welfare
on their farms (30), similar results were reported by Munoz
et al. who studied the relationship between farmer attitudes,
management behavior and sheep welfare (31). Albernaz-
Gongalves et al. identified numerous management and animal
indicators of poor welfare on the farms, included in their
study. However, most farmers surveyed were satisfied with
animal welfare standards at their farms and were not willing
to improve the status (15). Kauppinen et al. reported that
farmers included in their study who considered improving
animal welfare more important had higher productivity on their
farms (19).

There are numerous studies examining farmers motives
and willingness to improve animal welfare (15, 19, 32-
37). For many farmers worldwide, cost and investment are
important motivators (15, 33, 35, 37-39). Additional welfare
improvements on the farms in our study would mean greater
expenditures that are not covered or subsidized by the
government, so any additional costs fall on the shoulders
of farmers. For instance, in the year 2021, the Decree on
the animal welfare measure from the Rural Development
Program of the Republic of Slovenia for the period 2014-
2020 supported farms that met animal welfare requirements
that went beyond minimum conditions and normal husbandry
practices. Farms that had 10% more unobstructed floor space
per animal in group pens according to minimum standards
were supported by funding (40). This implies significant
investments, especially if major infrastructure changes are
required. Costs could be the reason farmers identify health
status as the most important parameter of animal welfare, as
health problems produce great expenses (41). Another farmers’
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important motivator for improving animal welfare is increasing
productivity of the pigs, which is again related to higher income
(4,15, 33, 41).

The results of our study varied according to the independent
variables. The results were clearest for the vocational training
variable, where farmers who continue their education from
multiple sources score higher on both actual welfare and farmers’
perceived importance of welfare, on 4 of 5 parameters (general
status, living conditions, and environmental conditions). This
implies that vocational training contributes to better actual and
self-assessed animal welfare. Jo et al. conducted a study on
broiler farmers’ perceptions of animal welfare and concluded
that as education levels increase, farm productivity and
efficiency also increase (42). Improved education leads to higher
job satisfaction among farmers and positively affects their
perception of animal welfare (32). Coleman et al. trained farm
workers to test whether behavior and attitude toward pigs on a
commercial farm can be altered. Not only was there a decrease
in negative behaviors toward pigs, but the change in attitude also
had a positive effect on pig behavior (34).

Interestingly, we discovered that farmers with lower
education level had better welfare at their farms compared
to farmers with higher education level, on 3 out of 5
parameters (general status, living conditions and environmental
conditions). That indicates that the level of education is not as
important as vocational training, especially engaging in different
types of training. This contrasts with other researchers’ studies,
which have found a significant influence of farmers higher
education level on improving animal welfare (30, 31, 42). No
significant relationship was found between educational level
and self-assessed importance of welfare, as all the participants
rated welfare highly. Participants with higher education levels
found health status more important and animal behavior less
important than the participants with lower education levels. As
our study sample is small, we believe further investigation is
necessary to determine the effect of education on pigs’ welfare
before making any conclusions.

The results suggest that age of the farmer has a slight impact
on animal welfare. Older farmers’ farms had pigs with better
general status and the environmental conditions were better
taken care of (dust, humidity, odors, ventilation, and heating).
Younger farmers had better general health status of pigs (less
problems with trotters, diarrhea, hernias, conjunctivitis etc.).
Older farmers also find animal behavior and living conditions
more important than younger participants which is interesting,
as the actual welfare regarding those parameters did not differ
from younger farmers. Studies that consider age as a variable for
attitudes toward animal welfare are inconsistent. Some studies
report, that older farmers had higher empathy scores and were
more likely to intervene in pig fights than young farmers (32).
Others did not find significant relationship between age and
welfare (21, 30). Some studies concluded that younger farmers
have better welfare status on their farms (36, 43). Jo et al. found
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that an increase in farmers’ age decreases farming efficiency and
production level by up to 0.16% (42).

Males achieved slightly better results than females in our
study. If the farmer was male, pigs had better health status and
pigs’ behavior was better compared to female farmers. Females
had better environmental conditions. Male farmers also find
animal behavior, health status and environmental conditions
more important than females. Females think general status is
more important than males. This contrasts with previous studies
which prove that female farmers, veterinarians, and veterinary
students, on average, show higher levels of positive behavior and
empathy toward animals (29, 32, 36, 44-49). However, the study
by Kauppinen et al. did not find strong correlations between
gender and welfare (19).

The small sample size is a major limitation of this study
and presumably the reason why we found only one significant
association. To make more relevant conclusions, we intend to
broaden the sample through our project. On the other hand, we
visited the majority of larger Slovenian farms considering that
most of the Slovenian farms are small. We also intend to perform
the same test on other farm animals (horses, poultry, and cattle)
and compare the results to this study.

In conclusion, the pig farmers in Slovenia consider animal
welfare very important, but their farms follow only minimal
statutory requirements. The welfare on Slovenian farms is
adequate, but there is room for improvement, especially
regarding biosecurity on farms, lack of appropriate enrichment
materials, no separation of pigs by different categories, and the
lack of thermometers and hygrometers on farms. The results of
this study also suggest that vocational training is a significant
variable in increasing levels of pig welfare. Age, gender, and
education level are not significant variables, however, we found
slightly better welfare on farms led by older male farmers with a
lower level of education, who enroll in vocational training from
many sources. This should be further investigated before making
conclusions, due to our small sample size.

To our knowledge, similar studies of discrepancies between
farmers’ perceptions and actual animal welfare conditions on
any kind of pig farms have not yet been conducted. We believe
that with this research we have opened a discussion in an
important field that should be investigated further. This study
was carried out within the framework of the Slovenian Target
Research Program. The goal of the program is to adjust the
welfare guidelines in Slovenia and to educate farmers on topics
where we found irregularities on the farms and, as a result, to
raise the level of welfare in Slovenian pig farms.
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