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Abstract

Animal welfare is no longer a concern limited to European markets but has become important in milk production worldwide. The concept
of animal welfare refers to the way in which individuals interact with their environment, including health, perceptions, mental state and other
negative effects influencing the animal’s physical and mental mechanisms. This concept contributes to the understanding from the animal’s
perspective; thus, producers have understood that what is beneficial for the animal is equally beneficial for production. Regardless of the species,
every animal destined for production depends on a caretaker that ensures its welfare. For this reason, humans become part of the animal
environment and its social relationships. Beneficial interactions include feeding, peaceful movement to the milking parlour, touching and calm
talk, whereas social isolation, invasive or painful veterinary treatments, hitting and shouting hinder positive interactions and animal welfare. Fear
generated through negative interactions leads to stressful states in the presence of humans and physiological unbalances that reduce production
and immune response and predispose animals to disease acquisition. Mastitis and somatic cell count are among the main problems that can be
increased due to a negative human-animal interaction. The results of this interaction are so important that they have been measured through
stock people’s or animal’s attitudes and have been studied to qualify dairy cattle welfare in the milking parlour. This measurement has been
related to milk production and good practices used in daily milking activities or in treatment of animals. The aim of the present review is to
provide information on the influence of interactions between stock people and dairy cattle, the importance of those interactions for production
and health, and their relationship with animal welfare in order to contribute to a better understanding of human-animal relationships.
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Introduction
taste, hearing and sight; in addition, depending on their nature,

Animal welfare has been defined by the World Organization ] 7 ) ) ]
interactions can be positive, neutral or negative. Negative actions

for Animal Health (OIE) as the broad term used to describe how
individuals cope with the environment, including their health,
perceptions, comfort, and other positive or negative effects
affecting an animal’s physical and mental mechanisms [1]. Any
animal used for production, regardless of the species, depends on
the stockman. The tools and opportunities to take care of dairy
cattle consist of ensuring their health; for this reason, humans
become part of the animal environment and social relationships.

lead to aggressive responses, such as the increase in animal’s fear
of humans, resulting in greater flight distances and, therefore,
hindering management and producing animal stress. Fear also
causes damage to production and affects final milk quality [4-
7]. The relationship between the stockman and dairy cattle has
direct consequences on animal welfare and production. Hence, it
is important to consider the personality traits of stockmen and the

Thus, animal behaviour is an indicator of the relationship with the
production system where they inhabit and, therefore, identifying
such behaviour can be a starting point for evaluating animal
welfare [2].

Animal behaviour analyses reveal the type of human-animal
relationship established on each farm, since each behaviour
pattern is based on a previous experience [3]. Human-animal
interactions are influenced by the five senses: touch, smell,

degree of work satisfaction and empathy towards animals; these
traits have been shown to be crucial in the type of interaction
generated [7].

Animal Behaviour

Social behaviour of cows is expressed in hierarchies, with a
dominant group coexisting with one subordinate and several
intermediate groups [8]. This behaviour is generally observed
during feeding, when dominant cows do not let the subordinates,
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mostly heifers, feed. Dairy cows can also exhibit this dominance
in the order of entrance to the milking parlour, with dominant
cattle usually entering first [9]. Dominance is a stereotype of social
behaviour when it results in a dominant pattern manifested by the
aggressive interaction of two individuals during access to different
resources [10].

While there are behavioural patterns among individuals of a
single animal species, several research works have demonstrated
that human-animal interactions can have different effects on
welfare, behaviour, and production [2,3,11,12]. In animals used
in production systems, the quality of interactions with humans
is a determining factor in the development of fear of humans
and, consequently, for welfare and productivity [13]. It has been
frequently reported that animals can differentiate the caretakers
by recognizing different facial features [14] and the colour of
clothing [15], and therefore can relate a specific caretaker with
characteristics of the type of treatment received [3,5,11,12]. Thus,
animals associate their caretakers with the type of experience
undergone, whether it is positive or negative [5,16,17]. In addition,
animal behaviour will depend on the type of experience they have
during a new event of similar characteristics. This type of learning
is known as associative learning. Cattle have great learning
capacity and good memory. Associative learning processes, such
as habituation and operating conditioning, facilitate management
and need to be applied daily [18].

Habituation consists of animals getting used to the persons,
the places and the management routines involved in their care,
so that their fear decreases. During this process, animals do not
receive a reward after exhibiting the desired behaviour. During the

operant conditioning process, animals are offered rewards after
having exhibited the wanted behaviours, such as an attractive food
or supplement for them after moving through the handling area,
the pen or the milking parlour. After performing this practice,
animals are expected to access the spaces more easily, since they
expect to find their reward. Another example is calling the animals
every time they are offered food in the feeders; thus, the animal
will associate human voice with feeding. Furthermore, cattle tend
to generalize the experiences with one person to other people;
therefore, it is important that animals are equally well treated by
all the caretakers in a dairy farm. Animals also learn to associate
aversive handling with a specific place or location; hence, location
may act as a cue that cows use for predicting how the stockman
will act, with animals presenting agitation and fear if they have
constructed negative associations with a site [19].

Human Characteristics that Favour Human-Animal
Interaction

Attitude and personality are the main concepts used in
psychology to explain human behaviour. The theory of “reasoned
action” (TRA) proposed by Ajzen & Fishbein [20] postulates
that human attitudes are related to beliefs, social pressure,
intentions and behaviour. Theory also considers that a person
tends to behave favourably towards the things and activities that
they enjoy doing, and unfavourably towards those things that
are not pleasant. Hemsworth & Coleman [13] propose a model
for describing the human-animal interaction, in which there
is a reciprocal relationship (cause-consequence) between the
stockman’s attitudes and the animal’s response (Figure 1).

ATTITUDES BEHAVIOUR

APPROPIATE
HANDLING

Figure1: Human-animal interaction model Adapted from Hemsworth and Coleman (1998).

Waiblinger [21] classified human-animal contact into five
types:

i. Visual presence

ii.  Moving between the animals without physical contact,
(but possibly using vocal interactions,

iii.  Physical contact
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iv.  Feeding (rewarding), and
v.  Invasive handling (e.g. dehorning).

The relationships that can be established between stock
people and dairy cows, however, are merely utilitarian, and no
bond is expected to be established between them [22]. Therefore,
attempts should be made to establish positive interactions, since,
as shown in Figure 1, a stockman’s negative attitudes towards
the animals will provoke negative animal behaviours. In turn,
a negative stockman’s attitude will hinder herd handling, since
animals will attempt to escape and avoid the person. This type
of episodes will strengthen the fear toward that person and that
handling type, completing a feedback cycle. By contrast, a positive
feedback occurs with positive attitudes and behaviours, leading
to a reduction in animal reactivity [13]. Beneficial interactions
with animals include feeding and peaceful movement to the
milking parlour, and touching and calm talk [23], whereas social
isolation, invasive or painful veterinary treatments, hitting and
shouting hinder the establishment of a positive interaction as well
as animal welfare.

A stockman’s personality traits (aggressiveness, kindness,
self-confidence, etc.) are correlated with management success,
interaction with animals, and animal productivity [23-26]. In
addition, the stockman’s level of empathy with animals, and the
degree of satisfaction with his work and his own life quality are
associated with his attitudes [7,12,25-27]. Therefore, a person
that is satisfied with his job will perform his duties cheerfully,
trying to learn and improve his skills. While personalities may
be relatively stable in time, a person’s attitude may change. Thus,
providing workers with the necessary conditions for them to
improve their attitudes and behaviours will result in enhanced
animal productivity and welfare [28].

Influence of Interaction Type on Dairy Cattle
Productivity, Health and Welfare

As mentioned above, the term interaction indicates that
the parties are mutually affected. Inappropriate human-animal
interactions, for example, may have negative consequences
on both physiology and productivity, thereby compromising
the welfare not only of animals but also of stock people, since
a fearful reaction from an animal may pose a risk to human
safety. Animals usually have different levels of tolerance or
adaptation to diverse stress factors in their environments; when
those levels are exceeded, however, the animal body reacts to
return to equilibrium, i.e, homeostasis. When the biological
system cannot cope with stressors, normal behavioural activity
is suppressed, and therefore the animal depends on short-term
integration capacity between the nervous and endocrine systems
[29]. This short-term response is determined by the activation
of the sympathetic nervous system and the consequent release
of catecholamines from the adrenal medulla. When a long-term
response is necessary, the hypothalamic-pituitary-adrenal axis is
activated, and glucocorticoids are released from the adrenal gland

[30]. Increased serum glucocorticoid levels are considered stress
indicators in mammals, with their levels decreasing under chronic
stress [31]. Chronic stress may lead to alteration or suppression
of the immune response or of certain physiological mechanisms.
Thus, chronic stress can result in an increase in susceptibility to
disease and negative effects on other important physiological
functions, such as reproduction [31-34].

Therefore, animals that become fearful of stock people due to
inadequate management may experience acute or chronic stress
in the presence of humans. Fear is an emotional state induced
by perception of danger [35]; thus, while fear and stress are
not synonyms, the former may lead to the latter, particularly if
the fear is intense, prolonged or unavoidable, causing sustained
increases of corticosteroids and affecting both the protein
metabolism and the immune system [36]. Bad or zero biological
adaptation of animals causes physiological changes that lead to
acute or chronic stress, making them susceptible to diseases, and
affecting their emotional state, which may be observed in changes
in behaviour. In addition, reproductive success and productive
yield are compromised, which can be confirmed by lower gain
and conversion indices, among others, affecting the quality of the
products, such as meat and milk.

Effect on Productivity and Animal Health

Breuer [3] estimated that about 19% of the reduction in cow
milk production is attributable to fear of stock people during some
of the milking activities. Rosa [37] stated that the reduction in milk
production associated with aversive management can reach up to
1 kg/cow/day. Rushen [5] reported that the mere presence of a
person associated with a negative experience by the animal during
milking can increase residual milk. Accordingly, Waiblinger [26]
found a negative correlation between fear of humans and milk
production. The increase of residual milk in dairy cows would
be explained by the decrease in oxytocin secretion, which may
be totally or partially affected, depending on the stress level that
the animal is undergoing associated with negative experience
with the presence of stock people [4]. Besides variations in milk
production, Breuer [3] observed differences in milk protein and
fat content, depending on the type of interaction, with values of
those variables being lower when the stockman’s attitudes had
a negative effect on the interaction. Accordingly, fat content of
residual fractions and the last fractions drawn from the udder are
generally four times higher than in the first portion of extracted
milk.

Predisposition to and development of mastitis is closely
associated with the increase of residual milk. Mastitis is an
infectious-. contagious disease of the mammary glands, which
develops inflammation as a response to invasion of different
types of bacteria, mycoplasma, fungi, yeast and even some viruses
through the teat canal. However, 90% of the clinical and subclinical
cases are caused by bacteria of the genera Staphylococcus,
Streptococcus, Corynebacterium and some Gram - germs [38,39].
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Mastitis, both clinical and subclinical, is the most frequent
pathology in dairy cows worldwide, affecting their welfare and
causing negative effects on milk production and composition
[40,41]. While mastitis can have a very low effect on total
percentage of milk proteins, it produces a drastic change in
composition, mainly a decrease in casein content [38,42]. Mastitis
often causes areduction in both fatand lactose contentand changes
in the lipid fraction composition [38,39,42]. During mastitis, the
organism reacts to the presence of microorganisms by increasing
the levels of somatic cells (SC), i.e. cells that are composed of an
association between leukocytes and epithelial cells. The presence
of leukocytes in milk is a response to inflammation that may
appear due to a disease or, sometimes, a lesion, whereas the
presence of epithelial cells is attributed to common desquamation
of the epithelium of the mammary gland [43,44].

While mastitis infections are the main factor of the increase
in SC count (SCC), other factors may be involved, such as cow
age, days in milk, and stressors, including diseases, lesions, hoof
lesions, intense heat, long walks, mud, changes in the diet or daily
routine, or chronic fear. Distress leads to an increase in SCC [34,45]
and, since the amount paid to the producer is related partly to the
SCC, it is important to promote interactions that do not generate
stress in animals. Overall health care and, particularly, prevention
of hoof lesions, as well as of disturbances and intoxication from
diet formulations, are ways of avoiding stressful situations and
their consequences on dairy cow welfare and production. Some
research works have analysed a handler’s treatment to dairy cattle
as a factor that predisposes cows to mastitis occurrence. Ivemeyer
[34] confirmed the multifactor nature of mastitis, including
factors related to the cows, their environment and the human-
animal relationship. A positive and gentle treatment of cows by
the stockman during milking is associated with a lower SCC and
lower prevalence of quarters with intramammary inflammation.
Most of the consequences of a stockman’s rough treatment clearly
lead to a loss of productivity and are associated with udder health
[34], compromising the producer’s incomes. Inflammations
caused by mastitis are one of the most important causes of pain
and are therefore closely associated with cow welfare [46,47].

Tools for Assessing the type of Human-Animal
Interaction

Human-animal interactions can be analysed by assessing
both stock people and animals. Measuring human attitudes and
behaviours can give a panorama of human relationships with
animals and while attitudes cannot be measured directly, they can
be estimated through an ad hoc questionnaire [48,49].

The tests evaluating animal responses to humans can be
classified into three categories:

a.  Type 1: those that evaluate responses to the presence of
a human being.

b.  Type 2: those based on the animal response to the
presence and movement of a human being.

c.  Type 3: those that evaluate reactions associated with
routine handling [21].

Regardless of the type of test selected, the reactions measured
generally include behavioural and physiological responses.
Among the tests used to evaluate dairy cows’ fear of humans,
the most commonly mentioned are those that measure animal
response during milking (type 3) [50,51] and others that
consider the principle of fear and avoidance, known as approach
tests (type 2). Type 1 tests are easy to perform and provide
objective results, but the animal’s response is still conditioned
by the stockman’s behaviour. Approach tests measure an animal
behaviour in the nearby presence of a human (docility test) or
through objective measures (flight distance, approach distance,
number of interactions, etc.). Approach tests are relatively easy
to perform and interpret, but an animal’s response to humans
may be influenced both by the stockman and the cow’s capacity
of associate the stockman with previous situations, as well as the
by the presence or absence of conspecifics (social environment),
since the animal’s degree of approach to humans will be related
to its location in the hierarchical structure of the herd (dominant,
intermediate, subordinate), being substantially lower in dominant
Cows.

Tests evaluating a herd’s fear or docility are usually very simple
but require correct selection and execution to obtain reliable and
valid results. The review conducted by De Passillé & Rushen [52]
evidences the difficulty in developing a standardized and robustly
supported test to evaluate human-animal interactions, given the
great variety and diversity of tests and measures used by different
researchers. Thus, the authors suggest that, for measures to be
valid in a welfare inspection, they should be reliable and capable
of being taken in one or several relatively short visits by persons
that are not necessarily trained for the research. Thus, the chosen
test should allow researchers to obtain valid indicators that
can identify animal handling or welfare. We conducted a survey
among stockman in charge of cow milking on 16 dairy farms in
Salta, Argentina, and recorded data of the processes used during
milking routine, attitude towards animals and management. Those
processes were then related to cows’ flight distance (type 2 test)
as an indicator of the herd’s fear. Wrong procedures used during
milking routine determined (R? 0.21; p<0.02) a high percentage
of animals with a flight distance above 1 m, which is related to
deficient procedures in the milking routine with cows fearful of the
stockman. When the procedures of milking routine were related
to the management of cows and the concepts of the stockman’s
in relations to animal welfare levels, a good association was also
obtained (R? 0.11; p<0.09) between stockman’s wrong procedures
and their welfare concepts, with a greater proportion of fearful or
frightened cows. The mentioned survey also found a significant
association (R? 0.40; p<0.0001) between human attitude and
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milk production on the farm determined by the good practices
implemented during the milking process [53,54].

Conclusion

Several works have confirmed the importance of the
interaction generated between humans and farmed animals,
both for productivity and animal welfare. The characteristics of
handler’s behaviour towards cattle generate animal’s responses
and attitudes that can influence behaviour, productivity and
health, depending on good or bad previous experiences. A
stockman’s work satisfaction is very important, since it favours
positive attitudes, which leads to increased welfare, reducing
fearful situations in cattle and risk situations for workers. Fear
generated through negative interactions leads to stressful states in
the presence of humans and physiological unbalances that reduce
production and immune response, predisposing the animals to
diseases. Mastitis and SCC are two of the main problems that can
increase due to a negative human-animal interaction.

The results of human-animal interactions are so important
that their measurement through caretaker’s attitudes or animal
behaviour in the presence of humans is used to describe animal
welfare on dairy farms and analyse milk production and good
practices used during milking or animal management. The
importance of this interaction also lies in the fact that a producer’s
income depends not only on the yield obtained but also on
milk quality and composition. The present review shows the
importance of the cattle-stockman interaction in milk production,
and dairy cows’ health and welfare. The described results are only
the product of preliminary studies, since there is still a long way
to go towards having a better understanding of the human-animal
relationship.
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