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Abstract

In livestock production, animal welfare is shaped by the quality of the relationship between
animals and the farmers with whom they interact. This study investigated the perceptions of
Spanish farmers of extensive mountain cow-calf systems regarding the impact of human
intervention on animal behaviour, with attention to the human-animal relationship (HAR),
farm management strategies, and interactions between animals and unfamiliar people. The
research was conducted within the context of cow-calf systems managed under extensive
mountain conditions. Seven focus group discussions (FGDs) were conducted, involving
60 mountain cattle farmers from Aragon, Navarra, and the Basque Country. The findings of
our study demonstrate that the quality of HAR is contingent upon a multitude of variables,
which exert a profound influence on the duration, intimacy, and strength of these relationships,
particularly in response to environmental conditions, as reflected, for example, in the changing
frequency of human-animal interactions during periods of outdoor grazing compared to times
of confinement. Farmers also showed interest in understanding animal behavioural responses in
different management scenarios to adapt and individualise their strategies. Across all FGDs,
participants recognised the farmer’s role in influencing animals to be less reactive or fearful
toward humans through their handling style. Finally, the interactions between people and cows
extend beyond farmers and their families, incorporating a variety of unfamiliar individuals who
also play a role in each cow’s relationships with humans. Therefore, farmers’ perceptions reveal
that animals’ responses to humans are not homogeneous but are highly dependent upon context,
ontogeny and levels of familiarity.

Introduction

Animals under human care are exposed to a potentially large range of both familiar and
unfamiliar humans (Williams et al. 2024). The human-animal relationship (HAR) is dynamic
and multifactorial, defined as the reciprocal perception of animals and humans reflected in their
mutual behaviour and feedback in every interaction (Waiblinger et al. 2006). Recognition of the
role of the HAR in cattle welfare has led to the development of a robust and growing body of
evidence from all over the world, regarding the consequences of this relationship, primarily for
animals (Raussi 2003). Multiple disciplinary and methodological approaches have shown that
attitudes and perceptions of stock people towards cattle have effects on the level of stress and fear
animals experience, as well as their behavioural responses, productivity, health, and farm
profitability (Hemsworth 2003; Ceballos et al. 2018; O’Leary et al. 2018; D’Aniello et al. 2022;
Adler et al. 2019). There is a growing interest in studying farmers’ perceptions as regards several
issues related to farm animal welfare (Balzani & Hanlon 2020). Nevertheless, these studies have
concentrated more on the cow-human relationship in the context of dairy production systems
(e.g. Bertenshaw & Rowlinson 2009; Maher et al. 2021) than on beef-oriented ones (Dwane et al.
2013). Moreover, the behavioural responses of cows to human handling are typically investigated
through experimental or on-farm studies, employing standardised testing procedures (Shahin
2018; Wellbrock & Knierim 2020).

Cow-calf extensive or semi-extensive farming systems represent an essential component of
beef production in Spain, with a census of more than two million cows (Ministerio de Agriculura,
Pesca o Alimentaciéon - MAPA 2024). Although these systems are replicated throughout the
Spanish geography, the production of calves in these breeding systems has a special relevance in
mountain systems, such as Picos de Europa, the Central System, the Pyrenees and the Iberian
System (Barrantes et al. 2009). These systems are based on extensive grazing in mountain regions
and on native breeds that are relatively hardy, adapted to local climatic and geographical
conditions (Collantes 2003; Rodriguez Bermudez et al. 2019). During the grazing season, farms
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located in these areas combine the use of valley meadows near
villages, mid-mountain pastures and high mountain pastures
(passes), so the feeding of sucker cows is almost exclusively based
on fresh forage or silage from the region (Ministerio de Agriculura,
Pesca o Alimentacion - MAPA 2024). Normally, cows feed on mid-
mountain pastures during the spring, and as summer sets in, they
move upwards until they reach the pass. In the fall, they are moved
back down to the mid-mountain areas, where they return to graze
on the regrowth of what they consumed in the spring. Once winter
arrives, the animals are either stabled in the winter barn or the herd
is relocated to an alternative area with more clement conditions
and/or greater access to pasture (Mufioz-Ulecia et al. 2021). This
practice, which involves transporting cattle for several days on foot,
is known as transhumance and has been legally regulated in Spain
since 1273 (Baena & Casas 2010). The aforementioned conditions
influence the frequency and nature of farmer-cow interactions,
which may fluctuate significantly throughout the year. These inter-
actions are more intense when the animals are kept indoors or near
the barn, in contrast to what occurs during the grazing season.
Nevertheless, by retaining the suckler cows for several years, farm-
ers can observe their animals’ behavioural responses to both their
own handling and interactions with other people all year long and
throughout the animals’ lives, under these changing management
conditions.

In recent years, livestock farming systems and farmers’ working
conditions have undergone significant changes due to economic,
health, environmental, ethical, and reputational challenges (Beaujouan
et al. 2021). A major issue has been a crisis of credibility of livestock
farmers among segments of developed societies (Henchion et al.
2022), driven by the disconnection between citizens and rural life,
the livestock sector’s lack of transparency as regards animal welfare,
and the stigmatisation of farmers’ economically driven relation-
ships with animals (Duley et al. 2022). Nevertheless, several studies
have shown that HARs extend beyond the economic interests of
farmers, also involving cultural and emotional dimensions (Ibafiez
& Mol 2024; Garber & Turner 2025). These aspects are shaped by
sociodemographic factors, the number and species of animals
managed, the chosen farm management strategy, and the farm’s
productive orientation (Crawshaw & Piazza 2022; Johanssen et al.
2023). Together, these elements influence the frequency, type, and
duration of human-animal contact. Despite growing interest in
farmer-animal relationships, there is still limited research on how
these relationships unfold in mountain livestock systems, where
distinct environmental, social, and productive conditions may
shape unique interaction patterns. By exploring farmer-cow rela-
tionships in this context, the present study seeks to address this gap
and provide insights that can inform strategies to enhance both
human and animal welfare. Therefore, this study aims to investigate
the perceptions of Spanish farmers engaged in extensive mountain
cow-calf systems regarding the impact of human interactions and
management on cow behaviour, with particular attention to three
key areas: (i) farmer-cattle relationships; (ii) farm management
strategies; and (iii) interactions between animals and unfamiliar
people.

Materials and methods
Ethical status

The objectives of the study were submitted to the Research Ethics
Committee of the Autonomous Community of Aragon (CEICA),
which recommended that the study be conducted in accordance
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with the guidelines of the Declaration of Helsinki. In line with these
ethical guidelines, particular attention was given to the application
of principles related to informed consent, ensuring that participants
received clear and understandable information regarding the study
prior to taking part; respect for participants’ autonomy in deciding
whether to participate and remain in the study; fairness and equity
in the selection process; and the protection of participants’ privacy
and well-being.

Positionality statement

This study focuses on the farmers’ perspective on human-animal
relationships, making it necessary for us to explicitly state our
experiences and potential biases, as these may influence the inter-
pretation of the data. Acknowledging these perspectives ensures
greater transparency and rigour in our conclusions. Authors of this
study are men and women holding doctoral degrees in agricultural
science and animal production sciences. We are researchers and
university professors affiliated with the University of Zaragoza and
the Technical University of Madrid. Our shared research focuses on
farm animal welfare, encompassing species such as fish, goats,
sheep, cattle, pigs, rabbits, and poultry, as well as the perceptions
and attitudes of various social stakeholders as regards this issue.
Our work combines research and teaching, which involves the
observation and direct handling of different farm animal species,
and interacting with farmers; however, none of us has professional
experience as livestock farmers. The welfare of farm animals is
closely connected to that of the humans involved in their rearing,
transportation, marketing, pre-slaughter handling, and slaughter.
Through this study, we aim to provide an integrative perspective on
the diversity and complexity of human-cow interactions within
cow-calf systems and, more broadly, in other livestock systems
operating in rural areas. By adopting the perspective of farmers,
themselves, we hope to offer new insights into the human factors —
including, but not limited to, farmers — that influence the out-
comes of human-animal interactions regarding animal behaviour.

Participants and procedure

This study was carried out with farmers from the mountainous
regions of the Autonomous Community of Aragon, Basque Coun-
try and Navarra, in northern Spain. It used focus group discussions
(FGD), to collect data concerning participants’ knowledge, percep-
tions and opinions as regards the role of humans in the behavioural
responses of cows during the human-animal interactions, using an
inductive and exploratory approach. The FGD is a qualitative
research method where a small group of participants discuss a
particular issue under the guidance of a moderator who keeps the
discussion focused, non-threatening and as ‘natural-feeling’ as pos-
sible, with minimal self-involvement (Wibeck et al. 2007). As such,
this method: (i) facilitates the gathering of information that arises
from participants’ interaction; (ii) helps them to recall experiences
and ideas that would not arise without such interaction; and
(iii) enhances the identification and understanding of shared per-
ceptions and disagreements (Williamson 2018). The sample size was
determined by combining pragmatic and interpretative criteria,
following the recommendations of Braun and Clarke (2021) and
the concept of information power (Malterud et al. 2016). Given the
exploratory nature of the study, the aim was to capture a wide
diversity of perspectives and experiences among the participating
cattle farmers, while also ensuring the presence of certain shared
features within each group to support mutual understanding and
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fluid discussion. To this end, FGDs were conducted in several regions
and participants were recruited according to the following inclusion
criteria: (i) aged at least 18 years; (ii) currently working as a cattle
owner; (iii) with a minimum of three years breeding experience; and
(iv) being directly involved in the handling of animals. Participants
were recruited through the local farmers’ associations, with an initial
invitation informing them of the following: (i) they would join a
group session with other farmers to talk about how they handle their
cows and how the animals respond to human interaction; (ii) the
session would last between 40 min and 1.5 h; and (iii) their partici-
pation would be voluntary and not linked to any incentives. To
ensure fairness and equity, participants were selected solely accord-
ing to the above criteria, without discrimination based on gender,
age, or other social characteristics. The final sample, consisting of
60 farmers (58 men and two women with ages ranging from 22 to
68 years) distributed across seven FGDs (Table 1), provided sufficient
and in-depth information to address our research objectives. The
number of participants per FGD ranged from seven to eleven people,
which is considered an adequate group size to allow for participation
and discussion (Krueger & Casey 2014). The most common breeds
described by the FGD participants were the native Pirenaica and
Parda de Montaria (Brown Alpine or Braunvieh) breeds. However,
there are other breeds, including the Simmental (Fleckvieh), Charo-
lais and Limousin, which were also represented.

Data collection

At the beginning of each FGD, the moderator (LXE) and the assistant
(GCM) (both researchers of the study) introduced themselves and
informed: (i) the aim of the study and of the FGD; (ii) the expected
duration of the session; (iii) that participation was voluntary and not
linked to any incentives; (iv) that participants were free to leave the
session at any time without needing to provide an explanation;
(v) that participants were free to express their opinions at any time
during the FGD, but were not required to answer every question
posed by the moderator; vi) that the audio of the entire session would
be recorded; (vii) that all data from the focus groups would be
processed anonymously, and any information that could identify a
specific participant or third party would be removed from the
transcripts prior to analysis; and (viii) that the data collected would
be used exclusively for research purposes. Informed verbal consent
was obtained from the participants in each session. LXE facilitated

Table 1. Location and main breeds of cattle reared by Spanish farmers (n = 60)
participating in the focus group discussions (FGD) of the study.

the discussion reading out trigger questions included in the discus-
sion guide (Table 2) and encouraging participation of all group
members. Furthermore, there were specific questions asked by
LXE when it was deemed necessary to maintain certain dynamics,
explore divergent perspectives, or delve into ideas that arose. The
assistant (GML) monitored the total duration of each FGD and took
notes on the main topics and ideas discussed. Each FGD lasted
between 50 and 70 min.

Data analysis

The verbatim transcriptions of all FGD (listed as 1 to 7) were made,
with a code assigned to each participant (P1, P2, P3...), to ensure
anonymity. All personal data and identifying references were removed
from the transcripts. A qualitative thematic analysis of transcriptions
was performed following the methodology proposed by Braun and
Clarke (2006) and Braun ef al. (2019). Both the transcriptions and

Table 2. Semi-structured discussion guide used to facilitate the six focus group
discussions on farmers’ perceptions of the role of human intervention in animal
behaviour.

Stage Content
Introductions (5-10 min) - LXE, GML
- Participants:

Livestock Breed:

Herd Size (optional)
Knowledge Acquisition (how
farmers learned about farm-
ing and livestock manage-
ment)

General management strategy
throughout the year (location
and grazing conditions)

Personal experience: farmer-cattle -
relationships and behavioural
responses

(20-30 min) -

What strategies do you use to
make your cows react with
docility to human handling?
How do you think the way you
relate to your cows affects the
way they react to humans?
- What other factors besides the
farmer’s handling affect the
cows’ behaviour towards
humans?
« What determines whether
cows react one way or another
to [the factor mentioned]?

Other human-animal interactions - How do your cows behave to

) (20-25 min) handling by people other than the
. . Main breed farmer, such as a veterinarian?
Code Location Participants  reared - Which other people interact with
the cows besides you?
FGD1. Aragon (Province of Huesca- 8 Pirenaica « In what situations or contexts
Ainsa) do cows usually interact with
FGD2. Navarra 9 Pirenaica [?aCh 20 PR [
tioned]?
FGD3. Basque Country (Province of 11 Pirenaica « How do cows usually react to
Alava) proximity or contact with
: . [each type of person men-
FGD4. Aragon (Province of Teruel) 9 Pirenaica tioned]?
FGD5. Aragon (Province of Huesca — 8 Parda de + What mlght cause cows to
Broto Valley) Montaria react in this way?
FGD6. Aragon (Province of Huesca — 7 Parda de Closing Summary of the main points
Broto Valley) Montaria (5 min) d}scussed
Final comments
FGD7. Aragon (Province of Huesca — 8 Parda de Acknowledgments to the farmers
Broto Valley) Montafia for them for their involvement
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qualitative thematic analysis were conducted in Spanish, the native
language of all focus group participants, as well as the moderator (LXE)
and the assistant (GCM) who carried out the data analysis. Some
interviewee quotes were translated and included here to help illustrate
the study’s findings. A native English-speaking researcher, proficient in
both English and Spanish, translated the quotes to ensure they accur-
ately conveyed the meaning, context, and intent of the speakers.

The thematic analysis was conducted using an inductive and
reflexive approach (Braun et al. 2019) to deepen the understanding
of farmer-cattle relationships and their effects on animal behaviour
from the farmers’ perspective, recognising that these relationships
can develop over many years, vary by context, and evolve over time.
According to the inductive approach, the process of coding and
defining themes and subthemes was carried out iteratively and
collaboratively between two researchers of the study. In this sense,
the themes were not predetermined by a prior theoretical structure,
but on the contrary, the entire analysis was guided by the data.
Consequently, the thematic analysis performed comprised several
stages based on the methodology outlined by Braun and Clarke
(2006) and Braun et al. (2019).

The researchers individually read the transcripts from all focus
groups and took initial notes on potential codes (words or short
phrases). They then jointly established the basic guidelines for code
format and wording, and prepared a preliminary codebook that
evolved throughout the coding process. To define the strategy for
making modifications to the codebook, the two researchers collab-
oratively coded segments from different transcriptions before
beginning the individual coding process, which was conducted
simultaneously and in the same order. The coding of each focus
group was discussed, and the codebook, themes and sub-themes
defined through an iterative process. Following the individual
coding of each focus group, the researchers jointly reviewed the
changes that each one made to the codebook. They first identified
codes that matched either fully or partially, unifying the wording
after confirming alignment in their subjacent meanings and descrip-
tions. Next, they examined excerpts related to non-matching codes to
understand the basis of the differences, ultimately reaching a coding
consensus. Then, based on these discussions, each researcher revisited
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the coding performed, made necessary revisions, thereby developing
independently a thematic structure of themes and sub-themes,
clustering the codes into shared meaning-based patterns. Both
researchers shared the proposed thematic structure and discussed
it to agree on an updated version that would serve as the basis for
the next round of coding. Once all the focus groups were coded, the
thematic structure was consolidated collaboratively between the
two researchers, and relevant quotes were identified to illustrate
the themes and subthemes.

Results

The perceptions of Spanish farmers engaged in extensive mountain
cattle systems regarding the impact of human interactions and
management on livestock behaviour were elucidated through FGDs
in three central themes: (i) farmer-cattle relationship; (ii) farm
management strategies; and (iii) interactions between unfamiliar
people and cattle (Figure 1).

The farmer-cattle relationship

The leading role of farmers’ handling style in realising a scenario
whereby animals were less reactive or fearful toward humans was
recognised in all the FGDs. Although farmers acknowledged the
existence of a multitude of potential scenarios, as “each farm is a
world in itself” (FGD6; P6), they delineated numerous attitudes that
inform their relationship with livestock and shape the “what should
be” farmer behaviour towards animals. All participants were in
unanimous agreement that farmers should act in a calm, patient
and knowledgeable manner, avoiding any actions that might cause
distress to the cattle, such as shouting, physical violence or sudden
movements. In all the focus groups, farmers frequently mentioned
that gentle handling, which includes no mistreatment, enhances the
animals’ docile temperament. Hence, the positive behaviour of the
farmers towards cattle was stated as a factor underlying the calm
handling that promotes cows’ tameness, while shouting or hitting
animals was considered counterproductive, since it stimulates fear
behaviours and, in situations of high stress, can trigger aggressive

Human attitudes/behaviours
enhance/hinder cattle docility

Combination of
extensive grazing
and confinement

Frequent positive

Effects of
environmental
change in cattle

responses

Children

interaction

Farmer-cattle

relationship

strategies

Farm management

Women

Tourists

Veterinarian

Other
stockpeople

Interaction

Effect on cattle
behaviour is limited
by cattle genetics

Adaptation of handling
to the observed cattle
behavioural responses

between
strangers and
cattle

Figure 1. Thematic map of the themes and subthemes identified from six focus groups involving a total of 60 farmers, investigating their perceptions regarding the role of human
intervention in animal behaviour. The white boxes represent subthemes organised within the three main themes outlined in the grey boxes: farmer-cattle relationship; farm
management strategies; and interactions between strangers and cattle. The full lines indicate the connections between themes and subthemes, while the dashed lines represent

the relationships among the subthemes.
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behaviours. Hence, one important strategy mentioned was to
“handle cows with love” (FGD2; P1) and behave calmly while
handling them:

“It is also true that the personality of the farmer is very important,
there are farms that we know very well, where the cattle are very calm,
farmers do not use a stick... I mean that these cattle, if you treat them
with affection and you have that communication with cows, that is,
like with people, and you give them that affection, they also give you
back that docility, that easy handling...” [FGD3; P3].

Although the description ‘easy to handle’ was the most common
way for farmers to characterise a docile animal, some also described
it as a quiet or calm animal, as opposed to one that was very
nervous or reactive. Additionally, several farmers emphasised
that treating animals with kindness and care was not typically
difficult to achieve, since most of them love all their cattle (not
just their favourites), some even as if the cows were family
members. In most FGDs participants pointed out that a farmer
must constantly observe the behaviour of cows, both when they
are isolated and when they are in the herd, to be able to choose or
adapt handling to improve their cows’ behavioural responses.
This means making animals non-reactive and non-aggressive
when handled and making handling easier and safer for both
humans and animals.

Some participants believed that their proficiency in raising cattle
occurred as a direct result of their passion for animal husbandry.
Others, however, attributed their expertise to the experience they
have accumulated over time. As a farmer from the FGD2 explained:

“it has been hard for me to understand, but I believe that a farmer is
the psychologist of his/her animals. You are always observing them,
and they somehow wait for your reaction” [P6].

Farmers from all FGDs agreed that frequent contact with cows
enables them to become familiar with the farmer’s presence, mak-
ing it easier to carry out all the daily tasks (e.g. moving the herd from
one grazing place to another, cleaning the stable, filling the feeders,
etc). In addition, in FGD5 and FGD6, participants emphasised that
this contact must be associated with positive stimuli (e.g. stroking,
scratching or feeding), which may help to strengthen the bond, even
in management strategies where the frequency of contact is very
low. In FGD6 farmers also stressed that frequent contact with
animals during their first year is an especially useful strategy for
building a strong positive farmer-animal relationship. Further-
more, one farmer mentioned that the first week of a calf’s life and
weaning are also special occasions to strengthen such bonds.

In FGD4, an additional discussion took place regarding whether
farmers should spend more time with the most nervous and react-
ive animals, which are considered problematic due to the greater
challenges they pose during routine handling and the increased risk
of accidents. However, no consensus was reached. Some empha-
sised that petting, handling, and talking to these animals, mainly
while they were in the winter stable, would help make them more
docile and easier to handle over time. Nevertheless, other farmers
felt that a strategy of deliberately apportioning more handling
time to specific animals was ineffective and they did not consider
their animals’ temperament during handling. In the FGD1 and
FGD5 groups, they identified handler personality as representing
a major factor in determining the quality of the HAR during
routine handling. It was observed that cows on a farm with
multiple handlers exhibited behavioural differences during hand-
ling, contingent on the handlers” approach. It is postulated that
this phenomenon is attributable to the inherent personality traits
and the quality of time devoted to the animals by specific handlers.
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One illustrative example mentioned during one of the focus
groups is as follows:

“My son, who has been working with me for a year, spends a lot of
time with the heifers, which I have never done. I have a very strong
personality, I mean, the animals also notice that. Now he tells me that
I constantly shout and that he is calmer, and the truth is that he does
better with young animals, but he spends a lot of time with them...”
[FGD5; PA4].

Farm management strategies

In general, farmers in all FDGs acknowledged that the time they
spend with their cows depends on farm management strategies.
However, they also noted that these strategies are contingent upon a
multitude of factors, including the season, herd size, the availability
of public or private grazing areas, their location and accessibility,
and farmer preferences. For example, some farmers maintain their
cattle in meadows and pastures where snow is absent throughout
the year. Others may pasture their cattle in areas in close proximity
to the barn, while still others relocate their animals to mountain
valleys situated several hours drive from the barn. A number of
participants indicated that the frequency of visits to their herds
during the grazing season varied according to the herd size, distance
and ease of access to the grazing areas. It was reported that this
frequency can range from daily or several times a week, to a few
times throughout the entire season. Furthermore, the frequency of
visits during the grazing season also varies over time, depending
upon the distance between the grazing locations and the herds. On
average, farmers participating in this study owned approximately
60 cattle, with a maximum of 120 cows. Although most farmers
agreed that the mentioned conditions determine the possibilities of
maintaining a close relationship with animals, some others men-
tioned that cows’ behaviour is mainly ‘defined at home, in the
stable’. Indeed, some have suggested that the duration of cows’
confinement in stalls or paddocks adjacent to farms has significant
consequences for farmers seeking to enhance their comprehension
of the animals’ responses to handling and to improve HARs. The
majority of farmers were in accordance that when animals are left
for extended periods without human contact, they are more likely
to exhibit heightened reactivity compared to those handled on a
daily basis. This phenomenon is particularly evident in animals that
are born free-ranging and spend their initial months in grazing
areas (FGD1, FGD5). Moreover, some farmers in FGD4 also indi-
cated that they could attempt to treat their reactive cows more
closely and empathetically, but elect not to do so, as they perceive
doing so would put them at risk of injury.

In some groups, the movement of cattle through grazing areas
was brought up as a process where contrasting cattle behaviours can
be observed. First, there was consensus that animal movements
within the farm, either between grazing areas or in the barn, do not
involve special handling difficulties, but it is always evident which
animals are the most fearful. In terms of grazing in open areas,
comments offered two alternate stances. First, there was a consen-
sus that, under critical environmental conditions, the movement of
animals can be carried out easily. For example, when feed is scarce
and the weather becomes harsher, the animals react quickly by
following the farmer, moving in the direction indicated by them or
getting on the truck. Meanwhile, alternatively, a number of parti-
cipants highlighted various scenarios with the potential to elicit
differential behavioural responses in animals that complicate herd
movement: (i) when the farmers’ helpers have changed; (ii) when a
cow hides the calf in the brush; (iii) when two or more herds meet
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on the road; (iv) when unexpected encounters between cows and
unfamiliar individuals, such as tourists, occur while the cows are
grazing; (v) when the docks in the mountain ports are in bad
condition; (v) when there is still an abundant supply of food, as
“if you want to move them but the grass is tall, they won’t pay much
attention to you” (FGD1; P4). For example, a participant in FGD5
elucidated that there may be some old cows that, when they feel
comfortable grazing “become strong, run away and do not want to
come back” (FGD 5; P3), and in the midst of their reaction affect the
behaviour to other younger ones, hindering the collection process.

Farmers in FGD1, FGD3, and FGD4 also discussed the actual
scope of farm management strategies to generate changes in animal
behaviour throughout ontogeny. Farmers agree that cows have a
personality that remains consistent throughout their lives, which
means that the same type of handling applied to the herd will elicit
different responses depending on the individual differences among
the animals. Furthermore, while farmers acknowledged that certain
behaviours can be moderated through management, it was their
contention that if an animal is reactive or fearful it will exhibit more
pronounced reactions throughout its life when faced with unusual
stimuli or situations, compared with a docile animal. For example,
in FGD4, farmers mentioned:

P2:  “Well, I guess everyone handles them differently, but if you put
them in small places when they are small, or whatever, and you
handle them, carry them, touch them, stroke them, pamper
them, they will love you more.”

P3:  “Yes, but if you do that to ten animals, there will be one or two
that will not respond.”

P1:  “And besides, if you leave them in the wild, forgotten during
months...”

P2:  “Well, but that happens to all of us...”

P6:  “That’s not only with cows. If we are confined for ten hours...
when we get out some of us will be better than others”.

Various: “Yes, yes...”

Interactions between unfamiliar people and cattle

When asking about the extent to which humans can affect the
behavioural reactions of cows, all FGDs concluded that cattle tend
to exhibit different behaviours when in the presence of unfamiliar
people. Although participants were asked specifically about veter-
inarians, other types of people were mentioned, such as various
members of the farmer’s family (especially women and children),
transporters or traders, and other people.

(1) Veterinarians

These professionals were considered able to trigger the most react-
ive responses in cattle, regardless of breed. In all the FGDs, farmers
accepted and justified that fear of veterinarians, as they are gener-
ally associated with painful handling. “The day the veterinarian
comes and they are tied for example in the stock, all cows get nervous,
they already know that something is going to happen...” (FGD3; P7).
There was also a consensus that one should expect different behav-
iour towards a farmer or a veterinarian, even if both are carrying out
the same procedure, simply because the latter are unfamiliar.
However, farmers pointed out that the cows’ reaction to veterinar-
ians also depends on the specific characteristics of the latter, e.-
g. their skills, their confidence and their calmness when handling
the animals. In their opinion, the veterinarian’s behaviour towards
animals can lead to situations of relative calm or great stress for
animals as well as for farmers and veterinarians. An example
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of such a stressful situation is described below by a farmer from
FGD 2:

“What I value most in a cow is that if a person approaches the barn
with fear, the cow notices. And this year I had a gentleman [veter-
inarian] that came to me and as soon as I entered the barn he said,
‘bring me a package of straw’. I thought: ‘he’s scared’. Then he said to
me - ‘tie the cows’, and I said to him - ‘hey, hey, hey, take it easy, eh,
these cows are going to retaliate’. He took the tail and the first time, to
stick it in, he stuck the needle in six times... and when I told him: ‘The
next cow you catch by the tail, if you don’t prick her four times, you’ll
leave my barn’. And he said, ‘Are you threatening me?’— ‘No, the cow
is threatening you because she saw that with the fear you have, this is
not your profession.”

At the other extreme, a farmer who is also a veterinarian pointed
out that the results of any handling in terms of the cows” behav-
ioural response will depend as much on the veterinarian as on the
farmer. He explained that if the farmer is nervous when the veter-
inarian is in the barn, the whole situation will become more
stressful, so it may be preferable for the farmer to leave the barn
for the duration of the procedure.

(2) Other family members

When referring to other family members who occasionally visit the
barn, participants in all FGDs mentioned women and children.
There was a consensus amongst all FGDs that there might be
differences in the behaviour of the animals towards the usual
handlers, generally men, and the women in the family. However,
they also agreed that these differences are associated more with the
fact that they are non-regular visitors to the farm and not specif-
ically with their gender. In fact, in FGD5 and FGD6, it was empha-
sised that gender aside, the calmer style of women may facilitate
cow handling compared to men, as long as women do not show fear.
The idea being that fear in humans is perceived by animals and can
trigger reactions of reduced docility. Another farmer clarified that
his wife, who usually handles the animals, has a “different style, but
they [cows] treat us the same”, while another farmer who handles
cows alone pointed out that “if my wife or my daughter or whatever
comes in, be careful that the doors are not closed because...” (FGD7;
P7). In this final remark, the farmer highlighted the potential risks
for his wife, daughter, or others who are not usually around the
cows, associated with entering the barn. He emphasised the import-
ance of ensuring that the pen doors remain open so that these
individuals can leave safely if needed. This reflects a concern
specific to this particular farmer regarding unfamiliar people and
does not represent a consensus from the farmers in general.

The presence of children in the barn was perceived as a poten-
tially risky situation by the majority of farmers, given that cows
often exhibit reactive behaviours, such as fleeing, or even aggressive
responses, like lunging in response to visual and/or auditory contact
with children. Furthermore, several farmers indicated that these
behaviours may manifest even when the children in question are
members of the farmer’s own family. Certain participants provided
even more elaborate interpretations of these behaviours. These
included the suggestion that cows may perceive children as similar
to dogs (or small predators), that they are repelled by the high-
pitched tone of children’s voices, their rapid movements, their gaze,
or that the animals feel they can dominate them. Some farmers also
discussed whether the reaction of cows was due to the particular
characteristics of the children, to the fact that they were unfamiliar
people, or to a combination of both. Another discussion concerned
the children’s age. Some farmers reported that young children
(up to 4 years old in FGD5 and up to 5 or 6 years old in FGD?7)
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provoke defensive or aggressive reactions from the cows but as the
children gain height compared to the animals, cows’ behaviour may
change “because the cow stops seeing the child as small” (FGD7; P7).
In this regard, some participants pointed out that during their own
childhood this situation was not so marked, given that the handling
of animals used to be more frequent, as well as their contact with
cows. In this regard, one of the older farmers explained: “When I
was a child I almost lived under or over a cow... but now my children
have too many activities and only come to the stable very rarely”
(FGD3; P4).

(3) Occasional handlers

In addition to the veterinarian, occasional handlers mentioned by
farmers included hauliers, operators involved in pre-slaughter
logistics in the slaughterhouse, and personnel responsible for the
care and management of livestock at cattle exhibitions. The effects
of the handling of these individuals on cattle behaviour were not
discussed in depth in the FGDs, except in the case of workers
involved in loading and unloading animals from trucks: some
farmers mentioned that these people usually have a lot of experience,
as they are used to working with all types of animals, which would
facilitate any kind of handling. Other farmers elucidated that the
dearth of knowledge regarding the animals to be handled by occa-
sional handlers renders processes such as loading or unloading more
intricate. “I tell him [the driver], stay there and I'll load all the cows on
the truck’. It is much easier to do it alone than with other people”
(FGD2; P5). Furthermore, participants in FGD6 and FGD7 com-
mented about the convenience of handling the cows themselves to
avoid unnecessary stress and fear-related behavioural responses
caused by other people during loading and unloading. All agreed
that regardless of the temperament of the animals, the conditions of
the infrastructure (handling chutes, loading ramps, trucks) can have
an important impact on the behavioural reactions of cows.

(4) Visitors and tourists

Although there was not much mention of people other than those
already described, this group could include visitors or tourists who
come across the herds grazing in the mountains, or people from the
towns through which the herds pass. The relationship between
these people and the cows was described by farmers in three
different contexts. Firstly, when the animals are grazing freely,
passing hikers or tourists usually do not present a problem, even
when in the midst of several cows. However, the risk of a fear reaction
or attack increases if people try to interact with cows, touch them, or
take pictures too close to them, especially if the cows have calves.
Second, the apathy of cows towards tourists can potentially give rise
to fear-related behaviours when tourists are accompanied by dogs
(particularly if the dogs are not tethered) or when they cycle in close
proximity to the animals. And, thirdly, when animals are in the barn,
the arrival of tourists often triggers fear reactions. According to one
farmer, this is because they are stabled and have fewer opportunities
to escape from a possible risky situation. Also, when cows are in
places where painful handling occurs (e.g. physical restraint for
veterinary treatments), they react more strongly to unfamiliar people.
In order to avoid meeting unfamiliar people, participants of FGD
6 and FGD7 explained that it moving animals through different
grazing zones in the early morning or later at night could be useful.

Discussion

Extensive cattle farming, and cow-calf systems in particular, play a
pivotal role in the environmental, economic and social sustainability
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of the mountainous regions of Spain (Ruiz et al. 2020). This is due to
the significant contribution they make to the retention of the rural
population, the preservation of local culture, the assurance of food
security, the maintenance of biodiversity, and the conservation of
landscapes (Muifioz-Ulecia et al. 2024). In this context, our study is
one of the first to contribute to the understanding of the complexity
and scope of HAR in the context of Spanish mountain livestock
farming. According to the farmers’ perspective, these relationships
encompass not only farmers and their families, but also key people
such as veterinarians, occasional handlers, as well as visitors and
tourists. Furthermore, different styles of herd handling and farm
management strategies can significantly influence the nature
of HARs.

The farmer-cattle relationships

Overall, participants’ perceptions of the human-cattle relationship
and its effects on cattle behaviour are largely consistent with the
extensive body of scientific evidence on the topic. All participants
concurred that the calm and gentle handling of cattle encourages
docile behaviour, as previously observed by Destrez et al. (2018).
Additionally, farmers emphasised the significance of knowledge
and skills pertaining to cattle handling and management, as well as
an empathetic disposition towards cows, as factors that foster
favourable behavioural responses in livestock and mitigate the risk
of accidents during handling (Adler et al. 2019). The results of our
study indicate that farmers are aware of the significance of under-
standing cow behaviour in both group and individual contexts
during specific phases of handling. This finding is noteworthy
because it demonstrates that farmers possess the capacity to inter-
pret behavioural variations across different handling scenarios.
Moreover, the participants acknowledged that regular, positive,
and intimate contact with calves during their initial months of life
is crucial for fostering a close HAR, as evidenced by the experi-
mental findings of Wada et al. (2021). Farmers are keenly aware of
the dynamic nature of the relationships they have with their ani-
mals and employ a continuous feedback process to foster these
relationships. This process enables farmers to modify their hand-
ling techniques in accordance with the animal’s behavioural
responses, thereby reinforcing the bond between the two. It seems
reasonable to posit that the farmers’ capacity and inclination to
utilise diverse techniques when interacting with their animals is
enhanced by experience, which in turn affects the outcome of
the HAR.

Farm management strategies

The productive cycles that are characteristic of cow-calf systems
afford farmers the opportunity to observe, over time, the effects of
different management practices on both specific individuals and
the herd as a whole. This, in turn, allows for the development of a
more refined HAR that is aligned with the specific characteristics
and needs of each individual animal, thereby facilitating more
effective and adaptive management strategies. This contrasts with
feedlot systems, where weaned calves, yearling heifers or bulls
typically remain on the farm for less than a year. Furthermore,
the relatively small scale of beef cattle farms in Spain which,
according to MAPA (2024), rarely exceed 100 head (as in the case
of our study), allows farmers to implement more detailed and
personalised management strategies for each animal. These find-
ings are in accordance with those of Buddle et al. (2021) and
Ventura et al. (2023), who propose that HAR in cattle ranching
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may be influenced by farm size. Furthermore, these authors posit
that farmers on smaller farms may cultivate more intimate and
familiar relationships with their cattle in comparison to those on
larger farms. From the results presented, it can be inferred that the
close contact that farmers maintain with their cows during their
first year of life, coupled with their capacity to modify management
practices to enhance behavioural responses or foster relationships
with specific animals (e.g. preferred cows), indicates that farmers
are capable of discerning their cows’ individual characteristics and
developing profound emotional attachments towards them. This
may constitute a strategic approach to improve herd management,
as it allows for the timely recognition and attention to specific
behavioural problems that may affect the health and welfare of
particular animals in a herd. Furthermore, our results indicate the
existence of an enduring emotional bond between farmers and their
animals, which manifests in two distinct dimensions over time. The
first emotional bond is formed with a specific individual, typically a
favourite cow. The second is established with the entire herd,
regardless of which individuals are added or removed (e.g. sold,
discarded, died). In terms of the initial dimension, the results
indicate that farmers can cultivate deep and lasting emotional
connections with selected suckler cows, potentially reaching a level
of intimacy comparable to that observed between humans and their
companion animals (Wilkie 2005). This is especially pertinent
considering that cows often remain on these farms for a period of
more than ten years. Regarding the second dimension, the results
illustrate how farmers can reconcile their feelings with the eventual
departure of the animal.

According to farmers, cow-calf production systems in the
mountain environment are heterogeneous, being conditioned by
climatic and geographic conditions, as well as the differential access
of farmers to different resources. Our results also suggest that these
systems create particular conditions for the HAR and for cows’
welfare since they combine at least two very contrasting handling
conditions: (i) extensive grazing in open fields, where cows have
freedom for movement and social interaction, and the possibility to
express behaviours such as grazing (Alsaaod et al. 2022); and
(ii) confinement during the winter months, when animals are
comfortable regarding weather and access to feed but are physically
more restricted and experience the most stressful situations related
to competition and social conflict (Miranda-de la Lama et al. 2013a;
Smid et al. 2020). Under the former conditions, the farmer’s contact
with animals tends to be infrequent but linked to positive or neutral
stimuli (talking, observing, giving food), whereas with the latter, the
farmer may have daily, close and positive contact with animals, but
also performs the most stressful handling (Williams et al. 2024).
This contrasting scenario may be advantageous for animal welfare
when compared to fully extensive systems, where cattle are less
likely to habituate to handling or develop a positive or neutral HAR
(Creamer & Horback 2021), or cow-calf intensive systems, with
animals constantly kept in confinement (Bertelsen & Vaarst 2023).
Therefore, under seasonal housing conditions (e.g. winter), farmers
can be more certain about which animals are docile or reactive to
handling during sensitive periods such as calving or weaning
(Estévez-Moreno et al. 2021b). However, further research is
required to determine the impact of different levels of farmer-
cow interaction throughout the year on animal behaviour, com-
pared to stall or extensive rearing.

Another interesting result that arose from the FGDs is that
farmers recognise the importance of the environment as a mediat-
ing factor in the HAR. In particular, through observing and hand-
ling animals during grazing, they may establish links between
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resource availability and animal behaviour. Such behaviour can,
in turn, serve as an indicator of pasture conditions (Fernandez-
Giménez & Fillat 2012). In light of the phenomenon of climate
change, this is a crucial consideration, as it affects the annual
availability of pasture and water, influencing grazing patterns and
frequently compelling farmers to alter their grazing areas (Cassidy
2012; Fernandez-Giménez & Fillat 2012) as well as imposing add-
itional animal handling and management challenges regarding the
annual distribution of grazing and confinement, the management
of animals in mountainous areas, or the operational and logistical
decisions involved in the movement of herds (both in trucks and on
foot). The recognition by farmers of the importance of genetics in
animal temperament is an aspect that has been previously docu-
mented in this type of system (Estévez-Moreno et al. 2021b), and it
has been shown that genetic selection or choice of breed stock
within a farm is almost certainly an important aspect to improve
livestock responses to humans (Beaujouan et al. 2021).

Interactions between cattle and unfamiliar people

One major consensus of farmers is that animals show a differenti-
ated behavioural response to familiar as opposed to unfamiliar
people. In particular, according to the farmers in our study, unfamil-
iar people can elicit behavioural reactivity, although this is influenced
by the setting of the interaction and the personality traits of the
unfamiliar person (e.g. nervous, reactive, noisy, curious, patient, etc).
While these results have been documented in the extant literature on
livestock HAR with known humans (e.g. Ellingsen et al. 2014), they
have not been studied with unfamiliar humans and livestock,
although they have been inferred between humans and zoo animals
(Patel et al. 2019). In this context, the results obtained here demon-
strate a broader and more complex scenario regarding the construc-
tion of HARs in extensive mountain systems (compared to intensive
systems), by identifying possible categories of people interacting with
livestock. The farmers grouped these unfamiliar people by combin-
ing common characteristics such as gender, age and the type of
interaction they have with the animals.

According to farmers, veterinarians are perceived as unfamiliar
people by cows, even though they may have occasional contact. The
role of the veterinarian on these farms is traditionally limited to
handling that requires isolation, restraint, and painful procedures
that may be stressful. Nevertheless, the threshold of their behav-
ioural responses in these situations may be associated with condi-
tioned ramp aversion (Creamer & Horback 2021), or with the
cognitive ability of certain cows to remember certain people or
events (Jardat & Lansade 2022). Moreover, it is not uncommon for
other individuals to be present during veterinary treatments,
including farmers, workers, attendants, and onlookers. These indi-
viduals may contribute to the animal’s stress levels through physical
restraint, visual, tactile, and olfactory contact. In general, there is a
paucity of research examining veterinarians’ perceptions of the
behavioural responses of animals during clinical management
and their perceptions of the effect of the farmer’s husbandry on
cow behaviour (Norring et al. 2014). Participants also noted that
handling by unfamiliar personnel during transport operations can
make herding, handling, and loading/unloading more difficult.
They linked these situations to behaviours related to fear and stress.
This aligns with evidence suggesting that handling and loading can
be more stressful than other stages of the transport process, such as
the journey itself, often leading to anxiety, frustration, and fear (see
EFSA Panel on Animal Health and Welfare et al. 2022; Grandin
2024). This is particularly relevant given that, although these
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handling practices are transient in relation to the animal’s lifespan,
they combine novel circumstances and disparate, unpredictable
livestock handling techniques that can be markedly stressful for
the animals, affecting their welfare and even the safety of the
individuals involved (Losada-Espinosa et al. 2020).

Farmers identified women and children as family members who
do not have regular contact with the animals and can be unfamiliar
people to the cows. This phenomenon may be attributed to the
gender division of labour, which may result in women assuming
responsibility for the rearing of animals other than cattle, such as
laying hens, goats or sheep (Hovorka 2012), or working in various
off-farm jobs (Offenhenden & Soronellas-Masdeu 2021; Castellé &
Romano 2023). The gender composition of the FGDs partly reflects
the reality of livestock production in the region. According to the
latest data from the Spanish Agricultural Census (Instituto Nacio-
nal de Estadistica - INE 2020), men are the majority of holders of
farms specialising in cattle rearing and/or fattening, as well as those
specialising in the production of both milk and beef. However,
although men often remain the main decision-makers on livestock
farms, Spanish women are playing an increasing role in the live-
stock sector (Fernandez-Giménez et al. 2021). Interestingly, the
farmers in our study acknowledged the existence of different levels
of women’s involvement in livestock farming and commented on
the experience of women developing their own handling style
(associated with greater peace of mind) by developing a close
relationship with the cows. Furthermore, the greater sensitivity
and empathy of Spanish women (meat consumers, meat retailers)
towards farm animal welfare compared to men has been verified
in several studies (Miranda-de la Lama et al. 2013b; Estévez-
Moreno et al. 2021a), but behaviours and attitudes in the context
of livestock production, especially beef production, have not yet
been studied. A limitation of the present study is that it was not
possible to differentiate between men’s and women’s perceptions
of their relationship with cows and their possible effect on cow
behaviour. However, our findings reinforce the need for further
research into the human-cattle relationship and its impact on
both human and animal welfare from a gender perspective.

Concerning children, our study suggests various aspects that
could determine their relationship with cattle, such as their behav-
iour, age, and height, as well as the similarity between children and
potential carnivores (e.g. dogs) and the effect of habituation of
animals to the constant contact with children. For pet dogs, younger
children have been reported as being less able to interpret certain
animal behaviours which will have implications for the animal’s
quality of life (i.e. anxiety, frustration and rough contact; Lakestani
et al. 2014; Hall et al. 2019). In the case of children living on dairy
cattle farms in Wisconsin (USA), Lee et al. (1997) found that the
attitudes of parents who allowed children to be near a cow’s hind-
quarters were strongly influenced by their desire to help their chil-
dren gain respect for animals and understand animal behaviour.
Conducting further studies on children’s relationships with cows,
particularly in livestock households, would provide evidence to create
safer, enriching environments that promote positive interactions for
both children and animals. This should be approached from the
perspectives of applied ethology and anthrozoology.

The growth in tourism in Spain’s mountainous regions over the
past three decades has prompted a shift in livestock farming prac-
tices to more remote grazing areas, accompanied by a decline in the
number of available workers willing to engage in livestock-related
activities. However, this has also created opportunities for add-
itional income generation among livestock farming households
(O’Rourke et al. 2016). Such income may be derived from a variety
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of sources, including farm tours, rural tourism rental homes
(Mufioz-Ulecia et al. 2021), or off-farm family work. In this scen-
ario, the opportunity for encounters between cows and tourists is
increasing. According to our results, it is very likely that these
encounters do not represent risks for either the animals or the
tourists, and measures are implemented to minimise such risks
(e.g. moving the animals during the night). Nevertheless, it is con-
ceivable that the conjunction of tourists’ favourable or unfavourable
perceptions of cattle and cows, their motives for visiting mountain-
ous regions, their degree of awareness regarding cattle management,
and the potential for conflict with the presence of urban dogs
(e.g. unleashed), may engender a spectrum of tourist behaviours
towards cows that could elicit negative behavioural responses from
the animals. Despite the paucity of research examining the conse-
quences of these relationships for both animals and humans, this
topic merits particular scrutiny due to its potential to shape public
opinion and, in turn, precipitate a decline in tourism. This, in turn,
could have a knock-on effect on small-scale rural economies, includ-
ing those reliant on services such as catering, accommodation, and
hiking.

Finally, our results highlight the need to analyse in more detail,
the interactions of farm animals with non-familiar people, consid-
ering factors such as the context within which these interactions
occur, the type of persons involved, the type of interaction, and the
objective of the interaction. Additionally, it is necessary to investi-
gate the association of the aforementioned factors with people’s
attitudes toward animals, because our findings indicate that these
attitudes may have a greater influence on the outcome of inter-
actions than gender, age, or appearance. This deeper analysis of
non-familiar humans — cows would not only provide valuable
insights into human-farm animal interactions but also help identify
and propose practices that foster safer interactions for both animals
and humans.

Animal welfare implications and Conclusion

This study sheds light on the complex and multidimensional nature
of the HAR in extensive mountain cow-calf systems, emphasising
the critical role it plays in shaping herd welfare. The ability of
farmers to interpret and respond to individual and herd behaviours
in these management conditions reflects a deep understanding of
animal welfare and management. This skill is rooted in experiential,
emotional, and knowledge-based components, all of which are
strengthened over time as relationships with animals evolve
throughout the farming profession. These factors should be taken
into account when developing future strategies or recommenda-
tions to enhance HARs involving farmers. Our findings highlight
that management techniques and farmers’ attitudes play a crucial
role in fostering docility and reducing fear, underscoring the
importance of calm and empathetic interactions. They also empha-
sise the influence of seasonal dynamics on HAR, with confinement
facilitating closer interactions and grazing seasons allowing for the
expression of natural behaviours. Moreover, the study underscores
the significance of observing animals’ behavioural responses during
each interaction and adapting management styles accordingly as a
vital strategy to foster positive HARs. Interactions between cattle
and unfamiliar people, which could affect animal welfare by trig-
gering additional fear and stress in the animals and causing acci-
dents that impact both parties, also underscores the necessity for
adaptive management strategies. Farmers’ perspectives on cattle
behavioural responses to interactions with veterinarians highlight
the importance of calm handling and veterinary skills in reducing
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animal stress and minimising risks. These insights also stress the
crucial role of effective communication between farmers and vet-
erinarians to ensure the welfare of both animals and humans during
these interactions.
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