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Abstract

Herd health management is a critical issue for the future of dairy systems. The right combination of preventive and curative
practices will depend on management system, level of work productivity, and self-sufficiency objectives, and will entail
specific skills and work organizations. However, the combination of work dimensions and animal health management has
rarely been explored in the literature on a livestock farming system scale. The Grand Ouest region of France spans a diverse
array of livestock farming systems that can serve to design herd health management indicators, farming objectives and work
arrangements, and explore their linkages. Here we ran semi-structured interviews on 10 dairy farms, analyzed the farm-
ers’ discourses, and built 7 variables and 25 modalities that, for the first time, cover three components, namely herd health,
farming objectives and work arrangements, and we tested various associations between these variables. Our interview data
confirms that consultants and veterinarians have a key role to play in building a pool of skills adapted to various types of
health management system. Data suggests linkages between prevention measures, alternative or conventional curative inter-
ventions, and work-related parameters.

Keywords Dairy farms - Integrated management of animal health - Work - Skills

1 Introduction small-scale self-sufficient extensive farming systems
with low dairy productivity that meet societal demands
for natural livestock farming

large-scale intensive farming systems that have adopted
automated methods with large herds to gain in milk pro-
ductivity, largely via the expression of high-level genetic

potential (Pflimlin et al. 2009).

Dairy farming is currently undergoing profound system-
scale transformations driven by a cluster of factors tied to
agroecological transition (Arrignon 2020), digitalization,
societal expectations surrounding what livestock farming
should be (letting animals graze for instance; Delanoue
et al. 2018; Milne 2005), farmers’ expectations surrounding

flexibility and more free time (Sidot et al. 2005), and pres- Between these two extreme models, each marked by

sure from the downstream operators who are relentlessly
pushing for higher cow and work productivity on farms
(Hume et al. 2011). These profound transformations pose
structural challenges to the sustainability of livestock farm-
ing and have led to diversification in dairy farming models
(Fig. 1). This diversification is often thought of in terms of
the dichotomy between:
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technical implementation choices, lies an “agriculture of
the middle” (Lyson 2008) that is geared to a wide range of
possible technical choices but has so far been undersold and
overlooked.

These socio-structural changes and competing agricul-
tural models (agroecology vs sustainable intensification
(Dedieu 2019; Gotti 2023)) have direct implications for work
organization, defined as who is doing what. The “who” is
becoming increasingly diverse (individuals or groups of
farmers, family workers, contract workers). The “what”
refers to the work tasks directly related to the combination of
practices employed and the objectives of the work organiza-
tion pursued to achieve a certain level of work productivity
(which combines animal performance and animal numbers
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Fig.1 Three young farmers training with an advisor on the dairy
health unit.

per worker) while also coping with other pressures on farm
work, such as the farmer’s multiple roles and responsibili-
ties, expectations, and working conditions.

In this changing landscape, pressure to make farming
systems more ecological is very much aimed at reducing
inputs, and especially chemical inputs (FAO 2022). In dairy
farming, this means chemical medicines, which essentially
translates into cutting back on the use of antiparasitic drugs
and antibiotics in an effort to adopt a more preventive and
systemic approach known as “integrated management of ani-
mal health” (Fortun-Lamothe and Savietto 2022).

Studies on the integrated management of animal health
have so far mostly been carried out on organic farms, as the
integrated health concept is an important part of organic
farming standards (Vaarst and Alroe, 2021) and “one health”
or “eco health” philosophies (Zinsstag et al. 2011). Ecopa-
thology is a long-standing epidemiological approach that has
proposed some of the foundations for a systemic approach
to livestock health that focuses on farmers’ practices and the
interactions between livestock and its environment, such as
housing or milking parlors which are now shifting towards
milking-robot mechanization (already equipping 10% of
French dairy farms in 2020; Le Guern 2020). The systemic
approach to livestock health encompasses the on-farm prac-
tices and operational decisions on livestock and resources
and their interactions (notably feed) that together determine
the system operation, starting with stimulation of the ani-
mal’s biological functions.

Integrated management of animal health therefore looks
at everything that comes into play within the livestock
farming system. It covers the relationships between system
configurations (Benigno et al. 2010), breeding practices,
preventive medicine (Fortun-Lamothe and Savietto 2022)
and the monitoring and treatment of animals for patterns
of prevalent disease such as lameness, metabolic disease,
and diarrhea in calves. It requires a specific set of skills at
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the intersection between livestock farmer, veterinarian and
consultant (general practice or specialist, public or pri-
vate), which can be in-house (through training) or partly
outsourced (to veterinarians and other experts; Duval et al.
2017; Poizat et al. 2017; Raina et al. 2017). In the world of
dairy farming, however, the reduction of veterinary drug
inputs is being implemented at various different paces (Hel-
lec and Manoli 2018) and the ways and means of integrated
management differ widely from farm to farm (Fortané et al.
2015).

Here we investigate the consistency made by farmers
without any ““a priori” about the sense of the interrelations
between the challenges facing dairy farming (chiefly work
productivity) and the way farm operators organize a hetero-
geneous workforce (‘who does what tasks’) with integrated
animal health and the skills it demands. We will discuss
afterward the links between them.

While the literature does address the links between agri-
cultural models and the place of health in a cohesive system
(Dumont et al. 2013), few articles have explored the nexus of
interactions between work pressure and productivity goals,
agricultural models, system practices and technologies,
skills and work organization, and how they intersect with
the modalities of integrated management of animal health
described above. We aim to analyze whether the knowledge
produced enriches our understanding of farming system
cohesiveness and diversity, in an effort to shed new light on
‘integrated’ health management.

2 Material and methods
2.1 Choice of the case study

The Grand Ouest region of France (northwest France) is a
highly dynamic dairy farming area that features this diver-
sity of production systems. The dynamics at play in the
Grand Ouest region are driven by changes in socio-structural
conditions that affect farmwork organization and the skills
and working conditions of dairy farmers: ever-bigger herds
(since the end of dairy quotas), the rise in collective farm-
ing and paid labor where one out of two farms has turned to
using wage workers (Cahuzac and Détang-Dessendre 2011),
fewer family-run farms and increasingly diverse farm house-
holds (e.g. a spouse working outside the home), and rising
expectations for more vacation or leisure time (Seegers et al.
2004) for greater parity with other categories of careers.
Here we used the case study method in order to study and
understand a single unit intensively (Gerring 2004). This
method is used to better understand and learn with a heuris-
tic approach by focusing on a few cases (VanWynsberghe
and Khan 2007). We made interviews on a small sample
of dairy farms in the Grand Ouest of France to design a



How do work challenges interact with health management in dairy farms?

Page3of12 55

set of variables and modalities that connect these elements
together.

2.2 Choice of the relevant indicators

The expression of work pressure (in number of dairy cows
per work unit) and productivity goals (in liters per work
unit) is likewise hugely variable among this wide range
of systems. These two indicators provide a way to express
how much pressure farm workers are under. The work pres-
sure indicator expresses how many cows a worker needs to
take care of in the livestock farming system. It needs to be
expressed in tandem with milk productivity goals because
the amount of milk produced depends on genetics and feed
system. Here we chose to use milk productivity in order to
() study livestock farmers’ choices in terms of animal pro-
ductivity and (ii) compare different livestock farming sys-
tems working with the same genetic breed (Holstein) ; iii)
lastly, breakthrough technologies like robots and sensors are
re-shaping the farm work landscape (Hostiou et al. 2014).
Their integration is also variable within farms in the region.

2.3 Location and sampling of the farms

Studies were carried out in the northwest region of France, a
bastion of dairy farming featuring a wide diversity of dairy
farms in terms of production systems and grazing practices
(Chatellier 2011). These farms provide an opportunity to
study different practices, work arrangements and production
systems over a small geographic area.

The goal was to have a diverse range of dairy farms based
on several criteria: feed system and especially fodder sys-
tem (either relying heavily on grazing or based on maize
throughout the year), number of animals per work unit,
workforce composition (from one permanent farmer alone
to several partners, with or without employees), and use of
robots and sensors. We started out with 150 farm contacts
from different databases (producer associations such as Con-
trole Laitier (farmers’ association in charge of milk analysis
for animal performance monitoring) and Civam (farmers’
associations in charge of rural development and promotion
of grassland systems) and pre-selected 30 farms based on
our sampling criteria. From that subset, we chose the 10
most diverse farms according to the sampling criteria and
the farmers’ motivations for working with the PhD student
on two 2—3-h interviews.

The reason for choosing a sample of 10 farms was to
construct a detailed understanding of the functioning of
the farming systems under study, in line with the original-
ity of our subject. Our method borrowed comprehensive
qualitative discourse analysis via semi-directive interviews
(Darré et al. 2007). The lack of previous scholarship on the
links between different dimensions of livestock work and

integrated management of animal health in farming made
it necessary to re-visit farms two times and conduct semi-
directive interviews to better understand how the farmers
themselves forged links between these two domains. These
interviews were conducted by the PhD student, either by
phone due to the lockdown restrictions in place, or by going
out to visit the farm in-person. The goal was to identify
suitable variables to capture these links and to explore the
modalities of these variables on farms. As such, the sample
was not meant to be representative but to provide the data
needed to identify and describe these variables through a
range of cases.

2.4 Collection of farm data

The interviews took place between November 2021 and
March 2022 and lasted 90 min on average. All interviews
were recorded and all the participants gave written consent
to share the data collected from their interviews anony-
mously within the framework of the thesis being studied.
Three farmers had to be interviewed by telephone due to
lockdown measures in place, and the remaining seven were
interviewed in-person. The farmers who gave interviews by
telephone were met at a later date in order to fill in any
missing information. In each case, the self-identified head
farmer was interviewed to get a better understanding of the
coherence of the system as a whole. The interviews were
semi-directive, i.e. the farmers were able to express them-
selves freely for the entire time (Darré et al. 2007; De Singly
2012), while an interviewer steered the discussion toward
three main subjects: (i) general presentation of the farm to
retrace its history, crop rotations, a description of the herd
and its workers; (ii) general management of herd health, by
discussing general herd health and hygiene practices, recur-
rent health problems, and the farmer’s relationship with
veterinarians and livestock farming advisors; and (iii) any
training the head farmer had received in animal health, and
their motivations and expectations for following such train-
ing. Each farmer granted access to an overall bill of health of
the farm and to its accounting records of veterinary expenses
and other livestock costs, such as purchases of alternative
medicines.

2.5 Description of the sample

The sample of dairy farms (n=10) ranged from individ-
ual farms based on a grazing system to bigger, heavily-
automated no-graze feedlot operations, with a continuum
maintained between these two types of systems. “EL”
designates each farm interviewed (Table 1). The sample
of farms encompasses a broad diversity of farms in terms
of work cell (permanent farmers) (Cournut et al. 2018),
farm area, investments in automated systems, and size and
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Izl;I:eS:u d??;iﬁlztl(%ri;f the 10 AA (ha) ‘Work units (WU) Work ur}its oq Employees %Grass (Grass/AA) Pastured
the dairy unit area/cow
(WUdu) (are)
EL1 1533 3 3 1 26 0
EL2 288 4 2.67 1 9 0
EL3 460 6.5 2 1.5 13 0
EL4 115 2 2 1 43 25
EL5 78 1.25 1.25 0.25 79 140
EL6 103 2.5 2.5 0.5 45 30
EL7 113 2 2 0 29 24
EL8 103 1.5 1.5 0 32 0
EL9 50 1 1 0 80 133
EL10 128 3.67 3.67 0.67 81 88
Dairy cows Milk/cow (L) Milking robots Sensors Work pressure Work pro-
(P) (dairy cows/ ductivity
WUdu) (PT) (L/
WUdu)
EL1 135 11000 2 No 45 345000
EL2 120 11500 2 Yes 45 495000
EL3 197 11500 3 Yes 98.5 1132750
EL4 100 10000 0 Yes 50 500000
EL5 42 4250 0 No 34 142800
EL6 100 9500 0 Yes 40 380000
EL7 65 9600 0 No 33 312000
EL8 63 10300 1 Yes 42 432600
EL9 30 5600 0 No 30 150000
EL10 68 6500 0 No 17 107500

productivity of the herd. The goal of the sampling criteria
cited above was to have a small but widely diverse sample.
The sampling criteria were weighted differently, ranging
from single to triple, for number of dairy cows for exam-
ple. Other criteria also illustrated the diversity of the sam-
ple, such as productivity and work pressure values which
varied between farms on a scale of 1 to 5. Note that these
criteria account for the number of people who work in the
dairy unit, not the total number of people working on the
farm (WUdu). Note too that all work units (WU, WUdu
and employees) are expressed in full-time equivalents.
Organic farms were not a sampling criterion in this study,
but note that EL5, EL9 and EL10 were organic farms.

Moreover, high-dairy-output farms are common in
northwest France, but this high productivity is slightly
over-represented here due to the inclusion of farms that
are also automated. This automation concerns not only
milking robots but also the use of sensors, especially those
that help monitor mating and reproduction periods. We
are therefore dealing with large highly productive herds,
but the diversity of farms studied ranges from small-scale
grazing systems to very-high-yield systems with no graz-
ing and largely maize-based diets.

2 swer INRA@

2.6 Thematic analysis of the discourses

The integrally recorded interviews were fully transcribed,
which enabled us to analyze the farmers’ narratives and
identify the main themes that emerged in their discourses.
These major themes were identified by a color code in
the transcripts of the farmers’ discourses, and the ver-
batims associated with this color code were pasted into
an Excel spreadsheet. Through analysis of the verbatims,
we were then able to split each major theme into several
sub-themes (which we call “basic variables” hereafter) to
refine the discourse analysis. Finally, for each basic vari-
able, we were able to identify the different ways in which
the farmers approach them (which we call “modalities”
hereafter). These modalities were then recorded in a new
Excel spreadsheet, associated with their basic variable,
for each interviewed farmer. This allowed us to go back to
the farmers’ representations of the themes addressed: the
modalities could thus either converge or diverge according
to farmer interviewed, and where there was convergence,
we were able to form groups of farmers that shared the
same modalities on most of the basic variables studied.
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2.7 Analysis of links between variables using Bertin
method

Bertin method (Bertin, 1969) is a method widely used for data
analysis in qualitative research that is based on graphic rep-
resentation of variables (Fiorelli et al. 2010). In this study we
used Bertin method for two purposes: 1) to construct aggre-
gative variables when two variables were highly associated,
i.e. shared the same combinations of modalities; 2) to iden-
tify patterns of association between the final variables of our
analysis. Figure 2 gives details on how we constructed aggre-
gative variables. In the example given in Fig. 2, the aggrega-
tive variable “AB1” was created after identifying that variable
“A” and variable “B” were related. In this example, as all the
modalities of variable A and variable B are related, we were
able to aggregate these variables into one variable “AB” with
combined modalities.

For this analysis of variables identified through thematic
analysis of each farmer’s discourse, we added a further two
variables in order to represent work pressure and work produc-
tivity. Analysis of linkages between all these variables using
Bertin method allowed us to identify 5 patterns of association
between variables, as described in section 3.1.7. of the results.

3 Results and discussion

3.1 Basicand aggregate variables identified thanks
to discourse analysis

The interviews gave rise to five variables describing the rela-
tionship of the integrated management of animal health to
work. Aggregate variables cover several domains: (i) mobi-
lizable levers for controlling time spent working, (ii) skills-
building in animal health, (iii) balance between animal health
and performance, (iv) prevention strategy, (v) primary care
strategy. Two others variable are added to these five varia-
bles: they are elementary variables we could not aggregate but
remain significant to describe and illustrate links between work
dimensions ang healthcare strategies: (i) work pressure (P)
and (ii) work productivity (PT). These two variables were not
expressed by farmers and do not result from discourse analysis,
but were necessary to represent work configurations of farms.
Values of these variables are presented in Table 1.

Fig.2 Method followed for the

aggregation of variables.
Modality A1

Modality A2
Modality A1

Variable A Variable B

3.1.1 Aggregate variable T: “Mobilizable levers
for controlling time spent working’, goals
and applications in the farm

This is an aggregate variable of the different work organiza-
tion strategies. It groups together two basic variables: one that
accounts for the prevalence of problems linked to excessive
work time, and the other that accounts for the levers used or
considered in the short term to cut down on the time the farm
manager spends working. This variable reveals different strate-
gies of organizing work, with two main levers mobilized/mobi-
lizable: (i) increasing the workforce, and (ii) putting new tech-
nologies in place to manage the herd (sensors and/or robots).
This variable has four modalities in the sample, with different

combinations of these two levers. This variable is described
in Table 2.

3.1.2 Aggregate variable Sb: “skills-building in animal
health”

This variable reveals the relationship between farmers and the
world of consultants and training with a view to improving
skills in predicting and managing animal health issues.

This is an aggregate variable that groups together three
basic variables touching on: (i) interactions with the veteri-
narian by addressing level of trust and needs; (ii) relationships
with livestock advisors by addressing engagement, mistrust or
recourse to high-level independent specialists (nutritionists) or
exchanges with peers; and (iii) the appeal of training on animal
rearing, particularly on alternative care methods (homeopathy,
aromatherapy, acupuncture, plant therapy). The modalities of
these variables have been aggregated into a “skills-building”
variable that is broken down into four modalities. This variable
is escribed in Table 3.

3.1.3 Aggregate variable B: “balance between animal
health and performance”

This variable groups together two basic variables that express
the links farmers make between certain performance parame-
ters and balanced animal health. Over the course of the discus-
sions, two parameters emerged that led to the identification of
two basic variables. The first concerns the link farmers make
between level of dairy output and health of their animals. The
second relates to the link farmers make between periods of no
productivity (expressed through criteria of age at first calving

Variable AB

Modality B1 Modality AB1
Modality B2 > Modality AB2
Modality B1 Modality AB1
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Table 2 Description of variable T: “Controlling time spent working.”

Variable T: Controlling time spent working

Modalities Number Levers mobilized Example
of farms

T1 1 None “What I like is dipping into everything: the soil, crops, animals... it takes a lot of time and a lot
of skill, but it’s what I enjoy. You find ways to make it easier, you go and see the building [...]
well, I made it more practical to optimize the work for one person alone.” [EL3]

T2 1 Bigger workforce “I took me 5 hours to get every cow fed, so it’s our choice to have a farm that is still quite big

Robots and sensors but we have tools—Ilike the robot and hired hands— that enable us to free up time on the side.”

[EL7]

T3 6 Bigger workforce “I"d like to hire someone, so I'm trying to...to stabilize production, the price of milk... to be able
to take someone on.” [EL8]

T4 2 Robots and/or sensors “Well, at first we only had one milking robot, and that wasn’t working for us, we still had to push

the cows and everything... so we invested in a second one, and now it’s better. We can’t take
on more cows, but we’re good. Either way, it’s now more comfortable in terms of workload.”

[EL10]

Table 3 Description of variable Sb: “Skills building.”

Variable Sb: Skills building

Modality Number Relationship to training

Relationship with advisors

Veterinary interaction

of farms

Sbl 3 One or more training courses per year Exchanges between preferred peers ~ Relationship of trust Little need for inter-
vention

Sb2 4 Interest in technical training Recourse to technical salespeople to  Relationship of trust Need to delegate care

re-think diet and mineral uptake to a competent veterinarian

Sb3 2 Little interest Recourse to independent nutritionists Relationship of trust but regrets over the
costs incurred

Sb4 1 Interest but lack of time Recourse to independent nutritionists Several veterinarians called on for different

services

and length of dry period) and the health of their animals.
Some of the farmers interviewed now advise against shorten-
ing periods of non-productivity to curb economic losses, on
the grounds that these dry periods are beneficial because they
give the animals time to build up resistance and resilience to
health-risk factors during productive periods. This variable is
described in Table 4.

3.1.4 Aggregate variable PS “prevention strategy”

This variable groups together basic variables that describe
the different levers used by livestock farmers to prevent dis-
ease, i.e., preventive medicine (with synthetic or alternative
drugs), biosecurity measures, and diet. Preventive medicine
with synthetic drugs includes the preventive measures that
livestock farmers use, such as vaccines, chemical vermifuges
and antibiotics. Alternative preventive medicine includes
options such as essential oils and homeopathy but also acu-
puncture and osteopathy. Some livestock farmers employ
practices that fall into the category of biosecurity, defined
as measures that combine (i) isolating animals, (ii) strict
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disinfection schedules, and (iii) restricting animal flows.
Lastly, some livestock farmers insist on the positive impact
of good diet as the single most important preventive meas-
ure for averting potential health problems. This variable is
described in Table 5.

3.1.5 Aggregate variable PC:“Primary care”

This variable groups together two modalities: modality PC1
(n=3), where cattle farmers systematically use alternative
medicine in primary care, and modality PC2 (n=7) where
they systematically administer chemical medicine in pri-
mary care. This basic variable was left as is, because it is
not related to variable A on prevention strategies. Indeed,
cattle farmers who only use alternative medicine alone or
diet alone as a prevention strategy also only use alternative
medicine in first-line curative treatment. Nevertheless, of
the seven farmers who use chemical medicine as first-line
curative treatment, five use alternative medicine as a pre-
ventive strategy. This goes to show that the use of alterna-
tive methods is not a function of any given system or the
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Table 4 Description of variable B: “Balance between health and performance.”

Variable B Balance between health and performance

Modality Number Dairy production
of farms

Unproductive periods

Example

Bl 3

Low, in relation to health

B2 4

B3 3

Long, in relation to health

High, with no relation to health Long, in relation to health

“Well, here at the farm we think that... if we let animals
follow their natural cycle as far as possible, you of
course need to produce milk, but we’re still here to
look after the animals so we don’t push them. We
don’t force milk production, and we let the animals
have a rest, you know?” [EL2]

“Age at first calving? Well... we could do better but it’s
true that it doesn’t bother us... we prefer it this way so
that the heifer has time to grow properly, it’s better for
their career. Like for dry periods, we could reduce the
duration but we choose to give them a little more time
to rest.” [EL6]

High, with no relation to health Short, with no relation to health The farmer does not link animal health to performance

in their discourse

Table 5 Description of variable A: “prevention strategy.”

Variable A: Prevention strategy

Modality Number Levers used Example

of farms

PS1 2 Diet alone “In prevention... well, diet is everything! If you have a good, bal-
anced diet, if it covers everything, you don’t need to add anything
else. So, no, I don’t add anything.” [EL1]

PS2 1 Preventive medicine with alternative medicine “We look after the animals and it’s true their immunity needs a little
extra boost at certain times. In winter we give them homeopathic
cures or we give essential oils to the calves.” [EL2]

PS3 5 Preventive medicine via synthetic drugs Biosecurity I pay attention to the feet, too. I’ll soon be taking delivery of a
trimming cage, because when the trimmer comes, you never
know where they’ve been... they could bring in germs from other
farms...[EL2]

“We use plugs there, during the dry periods, then antibiotics.” [EL5]

PS4 5 Preventive medicine (synthetic drugs) “It’s true we’ve been tentatively trying out alternative medicine

Preventive medicine (alternative medicine)

Biosecurity

... we're testing some protocols with essential oils to see if they
work.” [EL6]

“We had cases of crypto with the calves... so since then we system-
atically disinfect all niches, cubicles and troughs.” [EL9]

livestock farmer’s own convictions and values, but rather a
tool that they are increasingly turning to as a complement to
traditional medicine. This variable is described in Table 6.

3.2 Characterization of work-health management
linkages based on farmers’ patterns
of association between variables

The final analysis is an exploration of potential linkages
between variables related to work and animal health. The
data coming from the 10 farms using Bertin’s graphing
technique gathers the previous aggregated variables, built
with the farmers discourses, and two other indicators: “Work

pressure” (P) and “Work productivity” (PT), to better under-
stand the coherence of our groups. Work pressure is calcu-
lated as number of dairy cows per WU on the dairy unit. It
is considered as an indicator of the work demands directly
related to herd size. Work productivity is calculated as num-
ber of liters of milk/dairy cows multiplied by WU on dairy
unit. It expresses the farmers ambitions related to a major
proxy of the dairy income. These variables enable a better
understanding of the other qualitative variables that express
representations of the work and the care the animals need as
captured in quantified indicators of work pressure on dairy
unit staff and productivity goals. Both these variables, were
kept for our analysis even if they are not independent in their

INRAZ 2 spnge



55 Page8of12

V. Gotti et al.

Table 6 Description of variable PC “Primary care.”

Variable PC: Primary care

Modality Number Leversused Example
of farms

PC1 3 Alternative “we realize that antibiotics are more and more expensive financially and there is probably an antibiotic
medicine resistance and when we don't need it, it's better... so we try to avoid as much as possible by using alterna-
systemati- tive medicine first” [EL3]
cally used

PC2 7 Chemical “When we have cases, especially mastitis, we do not hesitate, we put an antibiotic, we react quickly” [EL 9]
medicine
systemati-
cally used

construction: productivity is based on the work pressure and
productivity of the dairy cows. Analysis shows that the two
pieces of information are not redundant.

The Bertin’s analysis highlights five patterns of associa-
tion between variables related to animal health management
(preventive and curative care) and work issues captured via
indicators of work pressure, work productivity, work organi-
zation, and building health-related skills (Fig. 3).

The grayscale color gradient is used here to highlight the
various modalities: a darker gray signal that the modalities
expressed equate to a more intensive practice, i.e., practices
with higher yield.

Pattern 1 (n=3) can be summarized as farmers who
believe that managing the herd via the most natural
approach possible guarantees good, balanced health.
All pattern-1 farmers had followed numerous training
courses, including training in alternative medicine. All
have a good relationship with veterinarians, who are
trusted because they attend to needs and rarely solicit
other workers in the farm. All use alternative medicine as
first-line care. All aim to make their system humanly via-
ble, with lower work and productivity pressure than other
farms studied, which is why they favor a larger workforce

to better redistribute the work pressure. They do not use
the “recourse to robots and/or sensors” lever, preferring
time spent with the animals and observing them to better
detect potential health problems, which they believe can
be countered mainly through diet.

Pattern 2 (n=1) concerns one permanent cattle farmer
working alone with a highly productive herd and very
high work pressure compared to other (large-workforce)
farms. Nevertheless, his farm makes ample use of auto-
mated technology. Health is monitored by a veterinar-
ian who has earned the farmer’s trust and is often called
on. However, despite robust productivity, this Pattern-2
farmer differs from Pattern 5 in that he is increasingly
turning to alternative medicine to preclude health prob-
lems, and lets his animals have slightly longer non-pro-
ductive periods in which to better rest and recover and
start the next lactation in good shape. He also imple-
ments biosecurity measures similar to those used with
other monogastric animals, because he considers them a
model of efficiency. He strives for robust work productiv-
ity and high efficiency from his livestock but also from
the veterinarians and consultants/advisers that he uses.
Pattern 3 (n=2) groups together farmers who are looking
to improve their work organization, either by expanding

Eig-z PaLternS ;f the farmers Variable T Variable Variable Variable Variable Variable Variable B

work with health management: P _PT s B FC

darker grey is used to highlight EL1 T3 P1 PT1 Sbl PS1 PCI1 Bl

more intensive practices. EL2 T3 Pl PTI Sbl PSl PCI Bl Pattern 1
EL3 TI P2 PT1 Sbl PS2 PCI Bl
EL5 T2 _ Sb2 PS4 B2 Pattern 2
EL6 T3 P2 PT2 Sb2 PS4 B2
EL4 T3 P2 PT2 Sb2 B2 Pattern 3
EL7 T3 P3 PT3 B2 Pattern 4
EL8 T3 P3 PT2
EL9 P2 PT3 Pattern 5
EL10 P2 PT3 Sb3

2 swer INRA@



How do work challenges interact with health management in dairy farms?

Page9of12 55

the workforce or using new technologies, or even both.
They have intermediate work pressure and productivity,
and they mobilize levers to manage both. They have intro-
duced various tools (sensors and/or robots) and meas-
ures (biosecurity, preventive medicine) to better avert the
health risks they wish to avoid as much as possible, in
order to steer clear of a case-by-case approach that they
consider a waste of time on their farms. They are not
ready to use alternative medicines because they are not
comfortable with deploying and them and fear they would
upset the delicate health balance of their herd.

Pattern 4 (n=1) concerns one farmer whose priority is
to increase his free time by expanding his workforce and
then by decreasing the work pressure. He does not have
the time for training, despite his interest in it—especially
health-related training in order to put alternative preven-
tive medicine protocols into place. His approach to health
is mostly by way of increased anticipation of potential
health problems on the farm. To do so, he uses a host
of health, safety and biosecurity measures and calls on
many different veterinarians to monitor the herd, as well
as an independent nutritionist, in order to get different
points of view.

Pattern 5 (n=3) groups together high-performing farmers
via work productivity. Pattern-5 farmers want to either
expand their workforce, as they are already equipped with
robots and/or sensors, or to bring in new technologies, as
they have already expanded their workforce. Their goal
is to decrease work pressure while maintaining a high
level of work productivity. They use sensors in order to
be as proactive as possible and boost the technical and
economic performance of their farms. They put rigorous
health—hygiene and biosecurity protocols into place, and
do not let their animals go out to graze in order to keep
firm control over all health-risk factors. They receive little
training, and try to use veterinarians as little as possible
to keep costs down.

These five patterns illustrate different head-farmer strate-
gies and logics of the links between work organization and
integrated management of animal health.

4 Discussion

We identified five variables linking farm work and ani-
mal health management that are rarely evoked in research
into animal health but that all emerged via interviews with
heads of dairy farms. The two others are linked with farm-
ers objectives in relation with work. This led to a detailed
understanding of the consistency of the farms interviewed,
linking performance levels and care administered to the
animals with levers for organizing work time via staffing

and work automation, and for acting on work pressure and
productivity.

Several key points emerged from this study. First of all,
the role of prevention in health management, which was
important for the farmers, albeit on different levels: (i) pre-
ventive medicine, (ii) how health relates to performance,
and (iii) biosafety. The literature amply covers the increas-
ing attention paid to preventive medicine (Sanders et al.
2011), especially the increased use of alternative medicine
as prophylaxis (Hellec et al. 2021). However, studies on
preventive medicine as an integrative component of animal
health have focused mainly on organic farms (Cabaret and
Nicourt 2009) or monogastric species (Fortané et al. 2015;
Lamothe et al. 2017). The literature on organic farming has
also shown links between intensity of livestock management
and implementation of health plans (Blanco-Penedo et al.
2019) .This study shows not only that the use of alternative
medicine is fast emerging as a preventive strategy on dairy
farms but also that there is a concurrent rise in the adoption
of biosecurity measures and the performance objective as a
lever to prevent health problems.

Biosecurity practices are a subcomponent of preventive
practice for better animal health. Internal biosecurity helps
prevent contamination inside the herd, and external bios-
ecurity helps prevent the entry of pathogens coming from
outside the herd. Biosecurity practices have been widely
documented as contributing positively to animal health, par-
ticularly in the control of infectious diseases (Bigras-Poulin
1997), and practices such as isolating animals, disinfection
schedules, or batching have been described as important
(Shortall et al. 2017) but relatively rare in French dairy cat-
tle farming (Frappat et al. 2012)). Farmers who choose zero
grazing with batching of their animals in different buildings
or clearly-designated feedlots consider biosecurity as a strat-
egy to prevent many health problems. They are also increas-
ingly putting footbaths in place not only for the animals but
also for anybody from the outside who steps onto the farm.
This is close to approaches used in monogastric livestock
farming, which also has a strong foothold in the Grand Ouest
area of France. Within our sample of interviewed farms,
biosecurity practices, especially batching practices and
footbaths for outside visitors, are present in all types of sys-
tems including in small or organic farms. Outdoor livestock
farming systems have recently been reported as a threat for
biosecurity implementation measures (Delsart et al. 2020),
but our study shows possible compromises tested by farmers
in these outdoor grazing-based systems.

The farmers interviewed mentioned the important role
of advisors (livestock consultants, veterinarians), as high-
lighted by Duval et al. (2017), but peer exchanges between
farmers facilitated by professionals were not as prevalent
as the literature suggests (Vaarst et al. 2007), and they only
emerged in the skills-building variable. The timing of the
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interviews may partly explain why the farmers did not raise
this issue themselves. Indeed, interviews took place after
a long lockdown involving a ban on gatherings between
groups of people (farmers included). The farmers had not
had the opportunity to come together for a year, and so did
not speak about exchanges as an important part of their
experience and practice.

Nevertheless, the interviews highlighted a new type of
consultant who is increasingly in demand: the independ-
ent nutritionist. In the Grand Ouest region, the decision to
use this type of consultant is often driven by the fact that
the livestock farmers do not trust commercial technician-
consultants, who are perceived as primarily concerned with
making sales (Compagnone et al. 2018). Independent nutri-
tionists do not work for companies that market feed or other
livestock products, and so the farmers perceive them as more
objective in their advice.

This characterization of the “balance between health and
performance” variable revealed a new consideration : the
strategy of arranging non-productive periods to let the dairy
cows rest and thus improve the overall health of animals over
the course of their careers (Andersen et al. 2005). Indeed,
our initial hypothesis was that livestock farmers would set
their dairy production goals according to impact on animal
health, as was the case with farmers who lowered their dairy
output to make their animals more resilient from a health
perspective since they would no longer be producing at max-
imum capacity. On the other hand, the livestock farmers who
wanted to maximize their dairy output focused on another
aspect of performance—the duration of non-productive peri-
ods—so as not to “push the animals.” They leave more time
before the first calving to ensure good growth and prepare
the heifers for a career in milk production, then allow for a
longer dry period than what is currently recommended in
order to let the animals rest between two lactations. This
ensures better overall health throughout a dairy cow’s career.
This practice employed by the livestock farmers sampled
here is not verified in the literature, which argues more for
the benefits of early calving on economic and technical per-
formance (Cozler et al. 2008).

According to the patterns explored, it seems that there are
some links existing between farmer organization of work and
health management variables. Indeed, the work productivity,
work pressure and skills’ building seem to be linked accord-
ing to our patterns: we hypothesize that the farmers with
more free time or with a more efficient work time organiza-
tion will invest this time by attending health trainings. It
also seems that the use of alternative medicine is no longer
reserved exclusively for organic farms but they are used by
all types of farming systems. These links still are hypotheti-
cal and need to be further explored.

Although rich, the set of patterns described here remains
only exploratory and is by no means comprehensive, making
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it a hazardous exercise to draw firm conclusions on the entire
population of dairy farmers. We extended this research by
performing a follow-up survey on a larger population of
dairy farmers to test the robustness and genericity of these
five exploratory patterns (Gotti et al; in prep).

5 Conclusion

The combination of work dimensions and animal health
management have rarely been explored on a livestock farm-
ing system scale, and our objective was to explore this com-
bination. Our results bring key insights to better understand
potential trajectories for systemic management of animal
health, which is part of the challenge for “One Health” and
transitioning toward agroecology principles. We identified 5
variables that helped describe the very different logics mobi-
lized by farmers who turn to alternative medicine and have
low work productivity versus farm operations that aim for
high productivity and implement strong biosecurity meas-
ures. We also suggest that there are other system consisten-
cies between these two extremes that exist but have been
largely under-researched. This diversity of system consisten-
cies is an important factor for advisors working with farmers
on implementing animal health plans. Our study confirms
the importance of consultants and veterinarians in build-
ing a pool of useful skills for the integrated management of
animal health.

The study foregrounds the decisive role of training on
the use of alternative medicines and the emergence of inde-
pendent nutritionists as a new kind of consultant that live-
stock farmers believe to be more in tune with their needs
and values.

Perspectives for future work include testing the validity
of the variables and exploratory patterns identified here on a
larger population, and more closely examining the organiza-
tion of work through the distribution of tasks and communi-
cation between workers around health and safety practices.
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