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This article aims to help understanding dairy farmers’ behavior and mindset regarding
udder health management and to describe the efficacy of various communication
strategies. Our findings are based on experience gained during the execution of a
national udder health improvement program in the Netherlands. These experiences
involve the relation between the farmer and the veterinary practitioner but also imply
changes in the way national or regional udder health programs should be executed.

The article starts with describing farmers’ mindset toward mastitis and the way it
relates to farm management and mastitis incidence. Subsequently, the role of commu-
nication as an intervention instrument is evaluated, including the role of veterinary
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KEY POINTS
• To be effective, a mastitis control program should do more than distributing technical

information about best management practices to dairy farmers. Prevention of complex
diseases such as mastitis requires customized communication strategies as well as an
integrated approach.

• Two factors of farmer mindset are the most important behavioral determinants for mastitis
management: believing there is a mastitis problem in the herd and belief in the effective-
ness of mastitis management to solve that problem.

• Veterinary practitioners can be important intermediaries in communication about udder
health, provided that they are aware of their role as advisor and apply the accompanying
communication skills.

• It is important to segment communication strategies. Most farmers are interested in
improving udder health if you approach them in the right way and offer the services they
want.

• The most important step in creating demand for veterinary services is to offer them.
0749-0720/12/$ – see front matter © 2012 Elsevier Inc. All rights reserved.
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364 Jansen & Lam
practitioners (eg, veterinarians). The article concludes by summarizing the main findings
in our national program and the implications for future mastitis control programs.

FARMERS’ MINDSET TOWARD MASTITIS

From a historical perspective, agricultural extension specialists, researchers, and
veterinarians assumed that agriculture was an activity executed by an individual
farmer, based primarily on rational, technical, and economic considerations.1,2

Although such rational choices play an important role in farm management, we have
learned that farmers’ decision making about mastitis management is not always clear
and understandable.3 Why some farmers, even though it would benefit their results,

o not implement effective mastitis management practices is not always known,4 but
it is often assumed that, besides these deliberate rational considerations, other farmer
mindset factors play a role.1,3–14

The farmer mindset comprises a variety of social psychology constructs such as
the farmer’s personality, attitudes, beliefs, values, intentions, skills, knowledge,
perceived norms, and perceived self efficacy (see, eg, the Theory of Planned
Behavior15–17 and the Health Belief Model,18 –20 which are both frequently used to
explain people’s health behavior21–23). All of these factors, and probably more,

omprise the “human factor,” which, for the sake of convenience, is summarized
s “mindset.”
In an extensive study on self-reported attitudes, behavior, and mastitis incidence

onducted on 336 Dutch dairy farms, it was found that mastitis can be explained to
certain extent by farmer mindset and behavior.24 In this study, elements of farmer
indset explain 17% of the variance in clinical mastitis incidence and 47% of the

ariance in bulk milk somatic cell count (BMSCC), while farmers’ self-reported
ehavior explains, respectively, 12% and 14% of the variance of these parameters.
ur findings are supported by studies by Bigras-Poulin and colleagues25 and Tarabla

and Dodd10 that also showed the effect of farmer mindset on farm performance.
For a mastitis control program, it is important to influence elements of farmer

mindset in order to change farmers’ management practices to improve udder health.
Fig. 1 is a visual representation of our advancing insight into the relationship between
a mastitis control program and the udder health status on a farm, and it explains why
only a part of the variance in udder health can be explained by surveys and models.24

The figure shows that a mastitis control program can affect elements of farmer mindset
and therefore behavior and udder health. It also shows that institutional factors, such as

Farmer mindset 
(e.g. attitudes, 

knowledge, norms, 
self efficacy)

Farmers’ 
behavior

Behavior that can be 
measured

Institutional factors
(eg, milk price, 

quota regulations)

External factors 
(eg, weather 

conditions, other 
infectious diseases)

Mindset that can be 
measured

Efforts of 
mastitis control 

program
Udder health

Fig. 1. Advancing insight into the potential efficacy of mastitis control programs to improve

udder health and the limitations of evaluative surveys.
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quota regulations, influence farmers’ decision making. Additionally, external factors, such
as hot and humid weather, have a direct effect on udder health. This makes it difficult to
explain 100% of the variance in udder health between herds. Although feedback loops
are not shown in this figure, it should be taken into account that the past udder health
status and external factors also affect farmer mindset and behavior.

Based on the results of our studies,24,26–29 2 factors of farmer mindset seem to be
the most important behavioral determinants for mastitis management: belief in a
personal health threat (influenced by perceived susceptibility to, and perceived
severity of, mastitis problems) and belief in the effectiveness of mastitis management
(influenced by perceived benefits from, and perceived barriers to, execution of
mastitis management). Interestingly, these factors are also known to be indispensable
in motivating people to work on their own health and are included in the so-called
Health Belief Model, as presented in Fig. 2.18–20,30,31

The mechanisms behind the Health Belief Model correspond to important behav-
ioral determinants such as attitudes, norms, and perceived self-efficacy from the
Theory of Planned Behavior15–17,19,20 and seem to apply to mastitis management as
well. For example, farmers who think that their herd will not have big problems (their
herd is “not susceptible”) or who think that mastitis is not a severe animal health or
economic problem do not think of mastitis as a “personal threat” and probably are
less motivated to change their mastitis management. In addition, if required mastitis
management measures are perceived as difficult or as hardly resulting in animal
health or economic benefit, farmers may not be motivated to change their mastitis
management either.32–34

Perceived threat and perceived effectiveness were found to be important parts of
farmer mindset regarding mastitis management. Regarding the perceived threat of
mastitis problems, the normative frame of reference (ie, When is mastitis a problem?)
varies among farmers, is associated with farmers’ interest in working on mastitis, and
explains a substantial part of the variance in mastitis incidence.24 Farmers’ percep-
tion on the effectiveness of management measures is strongly associated with
mastitis incidence.24 Additionally, it was shown that farmers’ interest in mastitis
prevention is associated with the expected efficacy of recommended manage-
ment tools in improving udder health.26 Jansen and colleagues27 showed that

onmotivated farmers either believe that the mastitis problem is not serious
nough or are not convinced of the efficacy of the proposed management

Perceived susceptibility

Perceived severity

Perceived benefits

Perceived barriers

Belief in a personal  threat

Belief in the effectiveness of a 
preventive behavior

Preventive behaviorCue to action

Fig. 2. The Health Belief Model.
easures on their farms.
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366 Jansen & Lam
In 32 extended semistructured interviews, the relevance of the constructs of the
Health Belief Model in relation to farmer mindset regarding mastitis management was
further explored.28 During the interview, farmers were asked open questions about
their perceptions on mastitis and their reasons for working or not working on mastitis
management, in order to explore farmers’ reasons for improving udder health. The
interviews were transcribed in full and were analyzed following the Health Belief
Model.18 The results are presented in Fig. 3 and show that farmers’ perceived threat
and perceived efficacy of recommended measures indeed are the main arguments for
working or not working on mastitis management. This corresponds with findings on
farmers’ entrepreneurial behavior change in general35 and with findings on farmers’
response to information on economic losses associated with BMSCC levels.36 It is
mportant to note that farmers perceive clinical mastitis and subclinical mastitis as 2
ifferent problems associated with different management measures.24

The results of the 32 interviews presented in Fig. 3 suggest that farmers have
ambivalent perceptions toward their intention to work on udder health and their actual
behavior. It seems that some farmers are in a state of cognitive dissonance37,38 and
se several social-psychological coping strategies to reduce the dissonance between
heir perceptions and their actual behavior.39 For example, the interviewed farmers

proposed many internal barriers (eg, lack of time or disruption of established routines)
and external barriers (eg, limitations of the current housing, lack of support) to defend
why they are not doing what they ought to do. These proposed barriers match with
barriers to the implementation of zoonotic control programs.40 Interestingly, when a
armer perceives serious mastitis problems, general measures to improve udder
ealth will be implemented and thus, at the herd level, are used mostly curatively
ather than preventively. This implies that when the problem is perceived as important
nough, the benefits outweigh the barriers.

Although the interviewed farmers in this study voice a strong demand for simple,
hort-term, effective solutions, they know that mastitis is a multifactorial and complex
isease and that a simple panacea does not exist.41 This seems to reinforce farmers’

beliefs that preventive measures are neither effective nor practical. This perception is one
of the main reasons why recommended measures are not always adopted.34,42–44

Message for the veterinary practitioner:

● When farmers do not believe in the solution offered, the problem itself is less
relevant.

● When farmers don’t think they have a problem, the solution offered is not relevant.

Stop telling farmers they have a problem when they do not believe in the offered
solutions or are not able to execute them. Try to focus perceived benefits and remove
or reduce barriers. To be able to do that, you need to know what benefits and barriers
a farmer perceives. Thus, ask questions like ‘What is your goal, when will you be
satisfied?’, ‘What do you like about this measure?’, ‘What stops you from implement-
ing this?’

COMMUNICATION STRATEGIES AS INTERVENTION INSTRUMENT

The Dutch Udder Health Centre (Uier Gezondheids Centrum Nederland [UGCN]) was
established to improve udder health in the Netherlands. In the national mastitis control
program, several communication strategies were used to change farmers’ behavior.
In a study in which we evaluated the effect of the program on farmer mindset,29 we

found that elements of farmer mindset did change during the course of the program.



 Perceived susceptibility, eg:
• All cows can get mastitis, despite measures to prevent it
• Too low BMSCC increases susceptibility to clinical 

mastitis
• Mastitis is not an isolated problem. If there are other 

health problems, cows are more susceptible

Perceived severity, eg:
• Mastitis is nothing but trouble: extra labor, costs, worries
• Clinical mastitis is worse than a high cell count
• Severity of high cell count depends on risk of penalty
• Variation in perceived problem and satisfaction level 

among farmers, no clear standards
• Mastitis is part and parcel to dairy farming, it will 

always exist

Perceived benefits of applying proposed measures, eg:
• Healthier cows
• Prevention of problems
• Long-term economic benefits, eg,milk yield, treatment 

costs
• Long-term pleasurable labor

Perceived barriers to applying proposed measures, eg:
Internal barriers:
• Requires extra labor and time
• Requires economic investment, no financial benefits in 

the short term
• Requires a change of routine 
• Uncertainty about causes of mastitis
• No guaranteed efficacy of proposed measures
• Mastitis will always exist no matter what measures are 

applied
External barriers:
• Drastic rebuilding or renovation is impossible
• Inconsistent information
• Lack of support from social environment
• The effect of external uncontrollable factors eg, hot and 

humid weather

Belief in a personal threat:
• Mastitis is annoying
• Clinical mastitis and subclinical mastitis 

are two different issues associated with 
different problem perceptions

• If mastitis is perceived as controllable, it is 
not perceived as a threat 

Belief in the effectiveness of preventive 
measures:
• Farmers doubt the efficacy of proposed 

measures, “silver bullet” does not exist
• If a serious mastitis problem is perceived, 

the benefits outweigh the barriers

Preventive behavior:
• Most preventive measures are linked to 

general animal health and ‘good 
practice’

• Most proposed preventive measures 
are implemented curatively: only if 
serious problems are perceived.

Cues to action, eg:
• Information from various sources
• Milk quality and milk quota regulations
• Milk price
• Life changing events
• Coincidence

Fig. 3. Dairy farmers’ perceptions toward management measures to improve udder health, based on analyses of 32 in-depth interviews by applying
constructs of the Health Belief Model.
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368 Jansen & Lam
In particular, it seems that important factors such as perceived threat and perceived
efficacy of management measures changed favorably. This is important because, as
stated earlier, normative values and self-efficacy are strongly associated with the
actual BMSCC24 and influence farms’ udder health status in the long term.

In relation to the efficacy of the various communication strategies, our findings
suggest that, in order to reach as much farmers as possible, various strategies need
to be deployed.26,27,45,46 We evaluated 2 strategies26 that are potentially effective in
eaching dairy farmers and changing their behavior using the Elaboration Likelihood
odel.47,48 The effect of the traditional central route, which uses comprehensive,

rational, science-based educational tools in, for example, study group settings, is
highly dependent on farmers’ internal motivation to decrease mastitis.47,48 Our
findings show that farmers’ familiarity with the tools and their interest in using the
tools are associated with aspects of farmer mindset, such as the perceived impor-
tance of improving udder health and the perceived economic benefits of udder health
improvement.26 This suggests that for farmers who are less internally motivated, such
ommunication strategies are less effective and other ways to reach these farmers
eed to be explored.
Peripheral communication strategies, as used in the milking glove campaign,

ithout using science-based argumentation, were found to be useful.26 For this
trategy to be successful, farmers’ internal motivation is a less important prerequi-
ite.47,48 It was shown that a relatively short peripheral campaign on a single

management practice can be quite effective in changing farmers’ behavior. The
results show that not only the use of milking gloves changed from 21% to 42%, but
also the opinion of farmers about the usefulness of wearing milking gloves changed,
even though no such arguments were employed in the campaign.26 In contrast to the
central route, communication using peripheral change is generally considered to be
temporary, susceptible to counter persuasion, and unable to predict future behav-
ior.48 Surprisingly, this was not the case for the milking glove campaign. Even though
here was a stronger effect on attitudes right after the campaign, the use of milking
loves increased further after the end of the initial campaign. A substantial and

ncreasing number of farmers continued to buy milking gloves, even when extrinsic
ues such as free samples were no longer present.26 These findings suggest

nternalization of new behavior is possible as a profound and sustainable effect of a
eripheral communication strategy.
Using peripheral communication strategies,47,48 multifaceted goals of decreasing a

complex disease like mastitis will not be met in the short term.49 However, single
anagement practices (eg, wearing milking gloves during milking) and short-term
ehavior change can be communicated using a peripheral route, because they are
ore easily adopted than a combination of multiple actions to achieve a certain

oal.49 Thus, a step-by-step approach to changing farm management using periph-
eral communication strategies can be effective. It should be taken into account that
ongoing efforts of our national mastitis control program, including central route
communication strategies such as the development of educational tools and the
implementation of study groups, created a basic awareness among farmers. This may
have resulted in an increased efficacy of the peripheral campaigns and suggests that
a combination of both peripheral and central communication strategies is most
beneficial.

Obviously, not all farmers are reached in udder health programs. We described the
results of in-depth interviews with farmers who were considered by their veterinarian
to be hard-to-reach.27 Those findings show that although most of them do consider
astitis as a problem and perceive udder health as important, they vary in the way
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they use information sources and approach mastitis on their farms. These farmers do
not perceive a lack of information on mastitis and they do not have more mastitis
problems than other Dutch dairy farmers, which contrasts with veterinarians’ percep-
tions.27 It appears that one specific characterization of a hard-to-reach farmer cannot
be made; it was found to be a heterogeneous group. These farmers differ in the way
they trust external information and the way they are open toward information from the
outside world. Like every farmer, they are part of a social network and receive
information from different sources. Thus, it should be possible to reach them through
these channels via, for example, local events, coaching by trusted persons, or articles
published in farm journals. However, whether they will apply the available information
depends on their mindset and the way that their mindset is affected by these
strategies.27

The provided information has to be considered as relevant by farmers in order for
them to process and apply it.50 If farmers have aspirations other than improving udder
ealth, they may not be interested in reading the message in the first place. One
hould also take into account that changes in farm management entail a long-term
rocess and are much influenced by contextual and institutional factors1 such as milk

price, quota regulations, or other infectious disease outbreaks. Fluctuating milk prices
and uncertainty about quota regulations probably influence farmer mindset (see Fig. 1)
and act as cues for action (see Fig. 3). Milk quota utilization, for example, has been
described in several countries as an important factor in farmers’ decision making
regarding the treatment of mastitis.3 If, instead of mastitis, other issues are the focus
of an advice, farmers may be more motivated to adopt a certain desired management
practice, because the information may relate better to their needs, goals, and
demands.51 Thus, there are several reasons mastitis does not necessarily need to be
the point of departure for communication strategies to improve udder health.

Message for the veterinary practitioner:

Can veterinarians develop communication strategies within their own practice?
Yes, they can!
First find a common mission and vision as a practice. The goals of the individual
vets have to be taken into account, find the common denominator. For a
communication strategy to be successful, you all have to send the same message.
Do you actually want this?
If so: subsequently: set a goal for the practice and make a plan to reach that goal.
There is much information on how to make a communication and a marketing plan.
The most important questions to be answered are: why? what? who? when?
where? how? Some other issues to consider:

● Consider stakeholders to cooperate with
● Involve some of your best clients in the plan, if they think your plan is good,

they can become your ambassadors
● Segment communication strategies
● Make sure the timing fits with other issues

CREATING DEMAND AND SUPPLY FOR ADVICE

If communication strategies are implemented to change mastitis management,
farmers’ demand for advice and the supply of that advice need to be taken into
account. Working with the right intermediaries is important,52–54 because dealing with

he complexities of cause and effect in farming systems, and learning to apply
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370 Jansen & Lam
practices to a whole farming system, requires strong interaction between advisor and
farmer.55,56 Regular veterinarian–farmer contacts are a potentially powerful way to
chieve this because of (1) the high frequency of service contacts, (2) familiarity with
ach others’ context, personal characteristics, preferences, beliefs, aspirations, and
ompetencies that builds up over the years, and (3) the relationship of trust that
evelops.1,57 This interaction can be shaped in several ways, depending on the

positions farmer and veterinarian take in the process of knowledge construction.58 In
ur studies, farmers perceive the veterinarian as an appreciated, important, and
requently contacted information source concerning mastitis.24,59,60 In addition, study

groups on udder health for farmers organized by their veterinarian have been
successful in decreasing mastitis.45,46,61 Although veterinarians’ regular advisory
contacts play an important role in optimizing farm management, there are also several
constraints.54,56,58,62 These constraints relate to advisory competencies and to the
oom for addressing mastitis management in a commercial, demand-driven, farmer–
eterinarian relationship.54,56,58,62

In view of these constraints, a number of measures can be proposed to improve the
interaction between the demand and supply side of the market for advisory ser-
vices.51,54,63 Important measures are to (1) improve social skills; best practice
exchange about how to convey mastitis management messages in an interactive
facilitative way; and (2) raise farmer awareness about the importance of mastitis
management in order to stimulate demand for services that address the issue.

On a larger scale, improving linkages between research and practice, and in
general a more coordinated research and extension system in support of mastitis
management advice, is advisable.54,56,62 These local and regional measures can be
pplied to strategies to be used in mastitis programs. As a guideline, Table 1 displays
he different components of the measures adopted in the Netherlands to promote the
rovision of mastitis management advice.64 With respect to the first measure to
upport advisors, the Dutch mastitis program developed free-of-charge educational
aterials for veterinarians to use during study group meetings and when giving

ndividual advice, and veterinarians had the opportunity to attend study group
acilitation workshops. Despite the intention to empower veterinarians in individual
dvisory encounters, most of the educational materials were mainly used in contacts
ith internally motivated farmers.26 Veterinarians seem to be less successful in

eaching farmers that they presume to be nonmotivated to work on mastitis.
eterinarians were found to have difficulties in being proactive advisors and
pplying essential communication skills.65 Our findings suggest that veterinarians
eem to be persistent in their curatively oriented, prescriptive, and reactive expert
ole that prevails in veterinarian–farmer contacts. Instead of being mere technical
xperts, veterinarians should take on the role of coach, sparring partner, and
acilitator from a reflexive and adaptive position.1,62,66 – 68 This indicates that

opportunities exist to improve the professional education of veterinarians on
communication skills.62,67,69

With respect to the second measure, to increase farmer awareness to stimulate
demand for advice, our results24,29 show that farmers’ awareness about mastitis
hardly changed during the course of the Dutch program; most farmers disliked
mastitis in 2009 as they did in 2004. The longitudinal study, however, did show an
increase in farmers’ feeling of control, suggesting that awareness of the efficacy of
preventive measures had improved. Thus, in order to stimulate application of mastitis
management measures, one should focus on the awareness of the effectiveness and
feasibility of practical measures rather than addressing the importance of the

problem.
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The third measure to create demand for advice is to use financial incentives. In our
mastitis control program, as is the case for veterinary practitioners, direct financial
incentives could not be applied as a policy measure. Therefore we tried to use indirect
incentives. The most important indirect financial incentive for farmers was the
decrease in mastitis incidence, as clinical mastitis costs on average $276 per case.70

The baseline survey in 2004 showed that 95% of farmers perceived mastitis as a
costly disease and that 69% of farmers worried about the cost of mastitis.59 However,
when farmers were asked about the most annoying aspects of mastitis, the economic
cost was mentioned in third place (20%), after the additional required labor to treat the
animal (24%) and the uncertainty about a cow’s recovery after treatment (31%).59

Thus, although economic cost of mastitis is important, there are also other factors
that are important for the adoption of mastitis management measures.36

Another important financial measure is the penalty level for BMSCC. We found that, if
the existing level would hypothetically be decreased from 400,000 cells/mL to 350,000
cells/mL, 65% of farmers said they would try to improve udder health, and 67% said they
would treat cows with mastitis sooner. The perception on the importance of penalties was
found to be associated with the herds’ udder health status. Our findings are supported by
other research, showing that penalties in relation to milk quality seem to have more
impact on behavior than bonuses.33 Further lowering the penalty level in the Netherlands
s difficult due to the lack of support within the dairy sector and the perceived need for

Table 1
A selection of measures applied by UGCN to promote the provision of udder health advice

Factors to Support Demand and Supply of Advice

Supporting advisors in
providing udder health
advice

● Lectures for veterinarians and other advisors
● Providing supporting materials for successful organization

of study groups
● Free-of-charge distribution of educational materials to

veterinary practices and other advisors
● Regular contact with veterinarians and farmers on UGCN

advisory panels

Raising farmer awareness of
the importance of mastitis

● Study groups facilitated by veterinarians
● UGCN as information source with database on udder health

management and prevention of mastitis
● Articles in farming magazines, newsletters, calendars,

posters
● Mass media campaigns on, eg, the use of milking gloves and

the use of a standardized treatment plan
● Udder health workshops, open farm days, symposia

Financial incentive to create
demand

● Indirect incentive: decrease mastitis and therefore fewer
costs and higher milk production

● Indirect incentive: helping to comply with somatic cell count
norms, thus preventing fines

Optimizing knowledge system
linkages between extension
and research

● (Coordinated) exchange between research projects,
associated veterinary practices, and professional education
for veterinarians and farmers

● Central advisory service, including technical information and
practical tools on website

● Research results are used to optimize communication
strategies
ompatibility with European threshold levels.
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The fourth measure includes the optimization of the connection between research
and extension activities. The findings in research projects were implemented as much
as possible in communication strategies in order to optimize the program. Further-
more, national campaigns to influence farmers’ behavior in relation to mastitis
management measures (eg, wearing milking gloves and developing mastitis treatment
protocols) were developed in cooperation with important stakeholders such as
suppliers of, for example, pharmaceuticals, feed, and farm management systems. The
network of stakeholders coordinated by the UGCN supported the distribution of
knowledge from science to practice. Our findings show that although several
measures were included in our mastitis control program, mastitis is such a complex
disease that it is difficult to optimize the intervention by using only one communication
strategy. A mastitis control program needs to be supported by a full mix of policy
instruments including regulations, subsidies, and penalties to optimize the efficacy of
changing farmer mindset and behavior,63,71 provided that such policy measures are
lear, integrated, and stable.1,72

Message for the veterinary practitioner:

The most important step in creating demand for veterinary services is to offer
them! Offering these services should be part of the communication strategy.
Again: it is important segment communication strategies. Most farmers are
interested in improving udder health if you approach them in the right way and offer
the services they want. To be able to reach that, it is crucial to ask questions. Ask
what they want, what their goals are and how you can help them achieve it. Do not
think for them, if they think your proposal is too expensive, they are very well able
to tell that. Some farmers will not be interested, but be sure of that before you
delete an opportunity to sell your services.

IMPLICATIONS FOR MASTITIS CONTROL PROGRAMS

In the design of effective mastitis control programs, essential communication princi-
ples to change people’s behavior, as described in Table 2, need to be imple-
mented.50,73–76 First, it should be taken into account that a farmer is not a passive
bsorber of knowledge. Originally, agricultural extension had a strong supply-driven
haracter employing a downstream transfer-of-technology (TOT) approach, in which
armers were seen as passive recipients of information that they should uniformly
dopt and apply.1 As the presented material shows, communication strategies need
o take into account the complexity of farmer mindset and decision making in order
o understand underlying motivations for behavior and to find opportunities for
ommunication strategies. To motivate farmers to improve udder health, one should
cknowledge that farmers are part of a wide social context. Attention should be given
o cues for action, such as life-changing events,77 and perceived barriers should be
aken into account. Arguments on the efficacy of measures, using economic argu-
ents and arguments on practical feasibility, should be used consistently by all

takeholders to stress the profitability and benefits of preventive measures.
A second important principle is the segmentation of target audiences, which is

eeded to customize communication strategies to farmer mindset.43,50,76,78,79 Our
findings show that different types of farmers, such as information seekers, do-it-
yourselfers, wait-and-see-ers, and reclusive traditionalists, have different ways of
using information sources.27 Thus, they should be approached differently and with

different strategies; for example, the central and peripheral routes of the Elaboration
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Likelihood Model47,48 should be used to reach farmers with different levels of internal
motivation.

A third important principle of effective large-scale strategies is to include formative
research as a fundamental theme within the program design. As the Dutch program
shows, cooperation between scientists from different disciplines can lead to new
insights. This can lead to a new normative frame of reference on mastitis and to the
development of mastitis management measures that are perceived as effective in
improving udder health. Additionally, it is important to monitor and evaluate the
progress being made.50

The fourth principle of effective mastitis control programs is the use of theories
such as models from social psychology. These theories provide insight into important
behavioral determinants21–23; see, for example, the Theory of Planned Behavior,15–17

the Health Belief Model,18–20 and the Elaboration Likelihood Model.47,48 Our findings
show that such theories can have added value in understanding farmer mindset and
can therefore contribute to the development of effective communication strategies.

The fifth and sixth principles of effective mastitis control programs are the

Table 2
Seven principles for designing an effective mastitis control program

1 The receiver is an active processor of information
A message will be received differently by different people; the individual mindset
affects the way a person attends to, interprets, and accepts a message. Campaigns
should include not only a downstream transfer-of-technology approach, but also
an upstream approach, taking into account social determinants of people’s
mindset and behavior.

2 Different target audiences may respond to different messages differently
Target audiences must be segmented into meaningful subgroups based on
important characteristics such as demographic and mindset variables, before the
development of targeted messages.

3 Formative research, including message pretesting and process evaluation is essential
Research (focus groups/interviews) is needed to understand the target audience.
The target audience needs to pretest the messages to ensure that they are both
appropriate and effective. Continuous monitoring and evaluation of outcomes is
necessary to study the efficacy of the chosen strategies.

4 A theoretical framework increases likelihood of success
Campaigns using theoretical frameworks such as the Health Belief Model, the
Theory of Planned Behavior, or the Elaboration Likelihood Model are more likely
to be successful than those that do not. Theories suggest important determinants
around which to develop messages and help ensure that the chosen strategy
supports the processes of behavioral change.

5 Comprehensive, coordinated interventions are most successful
Successful campaigns are comprehensive and coordinated together with other
stakeholders, including a variety of strategies and policy measures to support the
communication campaign.

6 Multiple delivery channels and multiple sources increase likelihood of success
Communication campaigns involving a number of message delivery channels and
more than one source appear to be more successful than those that do not.

7 Campaigns must be sustained over time
Communication campaigns need time to achieve and maintain sustainable success.
The end of the campaign needs to be flexible depending on monitoring and
evaluation of outcomes and should not have a predetermined deadline.
development of comprehensive interventions, preferably with multiple channels and
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multiple approaches. Currently, most animal health programs still focus on influencing
farmers’ behavior according to the traditional TOT approach. This approach, how-
ever, has become increasingly criticized because it ignores the highly interactive and
locally specific nature of knowledge construction. Nowadays, it is recognized that to
achieve more sustainable agricultural practice, advisors and farmers, as well as other
stakeholders, need to engage in a process of joint experiential learning to which all
parties equally contribute knowledge.1,80,81 Our findings show that when a complex
disease such as mastitis is being addressed, an approach integrating different
disciplines as well as provisions and policy instruments is needed. This also has
consequences for the way a mastitis control program is designed. By addressing
different stakeholders as equal partners instead of informative consultants, commu-
nication strategies can be designed that are more effective in changing farmers’
behavior than traditional TOT strategies that reach only the internally motivated
farmers. This implicates that veterinarians should not be the only intermediary in
disease control programs. Cooperation with other advisors may be the cue to make
steps forward. Efforts should be made to build networks among stakeholders to tailor
and to customize communication strategies to farmer mindset.43,50,76,78,79

A last principle for designing effective mastitis control programs is the need for
sustainment over time. Sustainable behavioral change needs a long-term approach
and therefore complex interventions should not aim to finish within a certain limited
time frame. Consistent rehearsal of the same message and follow-up on previous
activities is needed over longer periods, sometimes even generations, including
continuous monitoring and evaluation of the progress being made.50 A sudden end of
disease control programs would suggest that the disease is no longer considered to
be an important issue. It can also result in a lack of trust among stakeholders about
cooperating with new initiatives in the future, because of uncertainty about the
longevity of these initiatives and supporting policies.1,72 This implicates that mastitis
ontrol programs need to be institutionalized to be most effective in improving udder
ealth in the long run.

Message for the veterinary practitioner:

For veterinary practices to develop and implement a mastitis control program it is
important to:

● Have a plan on practice level
● Take communication serious
● Make sure everyone communicates the same message
● Cooperate with other stakeholders
● Use and harmonize all communication channels to reach the farmer

SUMMARY

Our findings provide insight into Dutch dairy farmers’ behavior and mindset toward
mastitis management, and into the way these can be affected by communication
strategies. They may differ from those of North American dairy farmers, but probably
many findings are comparable. Elements of farmer mindset are important determining
factors in mastitis control, including the perceived threat (ie, “Do I have a problem?”)
and the perceived efficacy of mastitis management measures (ie, “Can I solve the
problem easily?”). These issues need to be addressed in communication strategies.

Veterinarians can be important intermediaries in communication about udder health,
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provided that they are aware of their role as proactive advisor and apply the
accompanying communication skills.

To be effective, a mastitis control program should do more than distributing
technical information about best management practices to dairy farmers. Prevention
of complex diseases such as mastitis requires customized communication strategies
as well as an integrated approach between various stakeholders and different
scientific disciplines. Because farmers are part of, and are influenced by a wide
institutional context, such programs need to be supported by a combination of
several policy measures to change farm management in the long run.
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