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Preface

Many new books on speci ¢ bovine medicine topics have beean on-farm post-mortem and to take appropriate samples; the
published since the last edition of this book, with the majorability to select appropriate antimicrobials; and to optimise pain
ity of them taking a traditional approach to their structure andmanagement.
content. is book takes a radical departure from this format e book comprises 57 chapters. Each chapter provides a set
in order to provide the additional skills and insights requiredof learning objectives so the reader is given an insight into the
for modern service delivery and practice organisation. To thisuthorss intent. It is partitioned into six sections: Modern cattle
end, the publishers and | have decided to completely restruBractice and Education, Professional Skills, Clinical Skills, Herd
ture and rewrite the book so that it re ects the shi in the skills Health, Dairy Cattle Herd Health and Beef Cattle Herd Health.
sets required for modern cattle practice. is edition does not e clinical or farm audit has been used as an applied structural
retain any chapters from the previous editions, and has a ndwamework to integrate husbandry, welfare and health at a group
multi-national team of contributors. or herd level within the herd health sections. e audit scopes

e aim of the book is to provide a selection of useful, relevantacross the management practices, and processes and identi es
and practical information for the cattle practitioner, which isrelevant key performance indicators and target values to mea-
not readily available elsewhere, and which supports modesure the strengths and weaknesses of performance. e intentis
practice and industry needs. e book could equally havenot to provide all the traditional information about a topic, as
been retitled «Cattle Practicee to re ect the change in scope atids can be found easily elsewhere, but to indicate how knowl-
emphasis in this new edition. e non-technical skills, such asedge and information can be used in risk assessment and in the
leadership, marketing, communication and business organisirmulation of recommendations that have a high impact at pop-
tion, are now represented. In addition, the book acknowledgesation level. Further reference information on cattle diseases is
the growing importance of population medicine and herdorovided in avade Mecunat the end of the book. e chapters
health management planning. e skills required to support collectively form a toolkit of skills that will support the delivery
this important shi form the backbone of the book. Key tech-of cattle practice.
nical skills are also represented, such as: the ability to perform

Xi
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Modern Cattle Practice






CHAPTER 1
Sustainability and One Health

Judith L. Capper

Learning objectives and marketing food through an e cient infrastructure with
minimal waste. e political and logistical challenges associated
€ Understand future demands for food production and the neewith food provision to currently food-insecure populations are

for sustainability. beyond the scale of this chapter, so discussion will be con ned to
€ Appreciate the global impact of bovine production. the three pillars of sustainability (i.e. economic viability, social
€ Be aware of the opportunities for mitigation. responsibility and particularly environmental stewardship), as
€ Understand the environmental impacts and publidhese relate to bovine production systems.

perception. Within any production system, a balance must exist between
€ Appreciate the role of the veterinarian/animal scientist anénvironmental stewardship, economic viability and social

future developments. responsibility; if one of these factors is out of alignment, the

system cannot achieve long-tersustainability. For example,

the use of hormone implants to improve productivity within
Introduction US beef production has positive economic and environmental

e ects (Capper & Hayes, 2012), yet such technologies are not
e sustainability of global bovine production systems is registered for use within the European Union and, as such, are
currently one of the most highly debated issues relating t®0ocially unacceptable (Lusk al, 2003). No smagic bullets or
food production. Ruminant livestock provide high-qualitysuite of production practices exists to achieve global sustain-
animal-source foods in conjunction with a myriad of associability; individual production systems must be tailored to the
ated economic and social bene ts to communities worldwidggesources, climate and culture indigenous to that region and to
Nonetheless, the question is oen raised as to whether thotential export markets. However, there is no doubt that pre-
consumption of milk and meat is inherently unsustainable.  vailing global consumer and palf-maker concerns regarding

Sustainability was de ned within the Brundtland Reportthe environmental sustainability of bovine production will have
(United Nations World Commission on Environment & Devel- considerable e ects on future production systems.
opment, 1987) assmeeting the needs of the present withoute global population is predicted to plateau at over 9.5 billion
compromising the ability of future generations to meet their owaople in the year 2050 (Food & Agriculture Organisation of
needse«and this remains the most commonly used de nition,the United Nations, 2009) with disproportionate increases
implying the need to use resources at rates that do not excelédpopulation growth in the developing world. Concurrent
the earthes capacity to replenish them, while ensuring humancreases in thger capitaincome within China, India and
food security. 870 million people are currently considered to bafrica over this time period will result in considerable increases
food-insecure on a global basis (Food & Agriculture Organin animal-source food consumption within currently impov-
sation of the United Nations, 2012), so global food productiogrished nations and a projected 70% increase in global food
could be argued to be unsustainable as per the rst half ¢équirements (Food & Agriculture Organisation of the United
the de nition. Nations, 2009; Masuda & Goldsmith, 2010).
Nonetheless, a sustainable food system is not simply depene challenge facing global bovine production is to supply

dent upon producing su cient food but upon delivering the growing population with su cient economically a ordable

Bovine Medicineird Edition. Edited by Peter D. Cockcroft.
© 2015 John Wiley & Sons, Ltd. Published 2015 by John Wiley & Sons, Ltd.



4 Bovine Medicine

milk and meat products to maintain dietary choice and human Dairy production accounts for approximately 2.7% of
health while minimising environmental impact through reduc-worldwide GHG emissions, with average emissions of 2.4kg
tions in both resource use and waste output. is challengeCO,-eq/kg FPCM (fat and protein-corrected milk) at the
has myriad implications at the regional level, many of whicfarm gate (Food & Agriculture Organisation of the United
are dependent on the current state of agricultural research aihtions, 2010). Nonetheless, signi cant regional variation
technology adoption. Despite the highly developed nature ekists, with emissions ranging from 1.3 G@qg/kg FPCM in
the UK agricultural production system, Leaver (2009) noteNorth America to 7.5kg C@eq/kg FPCM in sub-Saharan
that signi cant investment in research and development, and Africa. Plotting average FPC milk yield against carbon footprint
greater collaboration between agricultural practice and scienceyeals a negative correlation - as production intensity and milk
are required in order to meet the rising demand for food in theyield decrease with a regional shi from the developed to the
UK (predicted to increase by 25% over the next 50 years) anddeveloping world, GHG emissions increase (Figure 1.1).
remain competitive on the global market. Similar e ects of productivity upon GHG emissions would be
predicted for global beef production, yet are not borne out by
comparisons among studies (Figure 1.2). ese exhibit consider-
What is the global impact of bovine able methodological variation, and show that intensive systems
production? have GHG emissions per kg beef ranging from 9.9...36.4 kg
CO,-eq, compared with extensive systems at 12.0...44.0kg
Discussion of animal agriculturess environmental impact i€0,-eq/kg beef (Capper, 2011b; Cederbet@l, 2011; Ogino
0 en restricted to greenhouse gas (GHG) emissions. Under thet al, 2004; Peterst al, 2010).
Climate Change Act of 2008, the UK government made a legallywithin both dairy and beef production, the environmental
binding commitment to reduce GHG emissions by 80% by thenitigation e ect of improved productivity is conferred by
year 2050, including a 11% reduction in GHG emissions (basétk edilution of maintenances concept, as shown in Figure 1.3
on 2008 emissions) from agriculture by 2020 (HM Governmen{Capper, 2011a; Cappet al, 2008).
2008), underlining the signi cant political concerns relating Every animal in the dairy or beef herd has a daily mainte-
to this issue. However, resource scarcity (specically waterance nutrient requirement that can be considered as a proxy
land, inorganic fertilisers and fossil fuels) may be argued for resource use and GHG emissions. As productivity (milk
have a greater immediate e ect upon food production tharyield, meat yield or growth rate) increases, the proportion of
climate change. Dairy and beef production also have a varietyddily energy allocated to maintenance decreases and the main-
direct environmental impacts (including positive and negativéenance requirement of the total animal population decreases.
e ects upon water and air quality, nutrient leaching, soil erosions is exempli ed by comparing the US dairy industries in
and biodiversity) that should be included in environmentatl944 and 2007: a four-fold increase in milk yield per cow over
assessments. Nonetheless, the majority of studies to date hidne time period reduced the national dairy herd from 25.6
concentrated on GHG as the sole arbiter of environmentahillion to 9.2 million cattle, with a concurrent 59% increase in
impact, so therefore GHG will be assumed to be a valid proxyilk production (53 billion kg in 1944 vs. 84 billion kg in 2007).
for environmental e ects in the following discussion, unlessis reduced feed use by 77%, land use by 90%, water use by
otherwise stated. 65% and conferred a 63% decrease in GHG emissions per kg of
Global GHG emissions from agriculture were estimated byilk (Capperet al, 2009). Similarly, if growth rate is increased
Bellarbyet al (2008) to account for between 17% and 32% beef cattle, the population maintenance requirement is
of all human-induced emissions, with a recent report by theeduced because cattle take fewer days to reach slaughter
FAO (Food & Agriculture Organisation of the United Nations,weight. Considerable reductions in feed (19%), land (33%),
2006), concluding that animal agriculture contributes 18% ofrater (12%) and GHG emissions (16%) were demonstrated
GHG emissions. In conjunction with estimates citing animaby productivity improvements within the US cattle industry
agriculturees contribution at up to 51% (Goodland & Anhangbetween 1977 and 2007 (Capper, 2011a). In this instance,
2009), these data have been eagerly adopted by activist groepgronmental impact was reduced by an interaction between
as evidence for the bene ts of a vegetarian or vegan lifestyjesater slaughter weights (607 kg 468 kg) and faster average
(Environmental Working Group, 2011). Due to methodologicagrowth rates (1.18 kg/d vs. 0.72kg/d) in 2007 compared with
aws, the 18% gure cited by the FAO is considered to bd977 (Figure 1.3).
an overestimate (Piteskst al, 2009). Nonetheless, ruminant It is clear that improving system productivity and e ciency
production systems make a signi cant contribution to totalhas a signi cant e ect upon environmental sustainability. e
GHG emissions and resource use, due to having relatively ledsrementioned regional comparisons could lead to the con-
e cient feed conversion than their monogastric cohorts. clusion that, for example, all regions should adopt con ned
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Figure 1.1 Relationship between average annual milk yield and greenhouse gas emissions per unit of milk on a regional and global basis.

Figure 1.2 Regional and production system (intensive vs. extensive) variation in greenhouse gas emissions per unit of beef.

feeding operations such as those commonly practised in Norttountries, means that environmental impact cannot and should

America, in order to mitigate environmental impact. Howevemot be the sole consideration.

the three-faceted nature of sustainability must be consideredHowever, making the most e cient use of available resources

GHG emissions from dairy cattle in sub-Saharan Africa may bdeas a two-fold advantage to the producer ... e cient use of

considerably higher than those in Europe. However, the nutrresources reduces environmental impact and reduces the
tional and economic value gained from animal production, ireconomic costs of production (Capper & Hayes, 2012), thus
addition to the social status of livestock ownership in developingpntributing to economic viability.
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Figure 1.3 An example of the dilution of maintenance effect ... comparing US beef production in 1977 and 2007.

What are the opportunities for mitigation? e ciency within every sub-system could potentially produce
a set quantity of milk or meat based on animal genetic merit,
Improved e ciency is inherently tied to a reduction in waste andevery productivity loss within the system will reduce the poten-
losses throughout the system. is may be achieved througtiial yield and increase the environmental impact per unit of
management practices that reduce specic environmentédod produced. e potential losses from dairy and beef systems
impacts, e.g. soil testing to assess fertiliser requirements, slutiigt will impact environmental sustainability are presented in
injection to reduce nutrient leaching or recycling water forFigure 1.5.
parlour sanitation (Figure 1.4). Productivity measures such as milk yield (dairy) and growth
However, whole-system approaches may have a greater oveiat (beef) arguably have the most signi cant e ect upon
mitigation e ect. If a dairy or beef system working at optimalenvironmental sustainability, yet other metrics must also be

Figure 1.4 Speci‘c management practices targeted to reduce the environmental impact of ruminant production.
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correlated with cheese yield) by one standard deviation con-
ferred a 14.1% decrease in the carbon footprint per unit of ECM
compared with feed e ciency, calving interval or culling rate
(6.0%, 0.40% and 0.14% decreases, respectively).

Signi cant interest exists among beef producers in selecting
cattle for improved feed e ciency, either as an improvement
in residual feed intake (RFI; i.e. reduced feed consumption
requirement to support maintenance and production compared
with the predicted or average quantity), or through cows that
have a lesser body weight, yet still produce calves that reach
target weights for weaning and nishing. e development of
estimated breeding values (EBVSs) for RFI is relatively new, yet
appears to show promise as a strategy by which producers may
improve environmental impact.

Steers selected for high e ciency (low RFI) consumed less
feed over the nishing period compared with low-e ciency
cohorts in a large-scale feedlot study by Hextdal (2009),

Figure 1.5 Losses within ruminant production systems that potentially exhibiting a greater dressing percentage and equal nishing
increase environmental impact. weight at slaughter. Furthermore, Hegaetyal (2007) reported
that Angus steers showed considerable variation in methane

considered. To date, the environmental e ects of less tangigRnNissions relative to intake, yet those selected for a lower RF
productivity losses within dairy and beef systems (e.g. fertilif)@d reduced emissions consistent with reduced dry matter

morbidity and growth of heifer replacements) have yet to bitake (DMI). o
quanti ed. If productivity may be maintained on a reduced DMI, as per

Across dairy and beef industries, mature cow body weight hike aforementioned Holstein vs. Jersey example, resource use
o en increased concurrently with productivity gains, so da”yand GHG emissions would also be predicted to decrease per unit
resource use and GHG emissions per animal have increagd@utput. For example, if mature cow body weight were reduced
(Capper, 2011a; Cappetal, 2008). is may lead to future leg- from 703 kg to 486 kg, while maintaining the nal carcass weight
islative complications if environmental assessments are bagédhe o spring, GHG emissions per unit of beef would decline
upon the number of livestock units per operation, withoutdy 13% (Figure 1.6).
consideration of productivity. A negative trade-o exists, whereby selection for increased

In an evaluation of the environmental impact of cheese prdroductivity within dairy cattle is generally considered to have
duction from Jersey and Holstein milk, Capper & Cady (20190ntributed to declining fertility rates. Garnsworthy (2004)
demonstrated that land use, water use and GHG emissiofigmonstrated that restoring fertility levels to those seen in UK
were reduced by 32%, 11% and 20% respectively by the da&y cattle c. 1995 reduced methane emissions per unit of milk
of Jersey cattle. In this instance, environmental savings wé&@mpared with current fertility levels, and achieving ideal fer-
conferred by the interaction between an increase in milk fat aridity reduced GHG emissions still further through a reduction
protein content, combined with decreases in body weight aridl the number of heifer replacements required within the herd.
milk yield for Jersey cattle. Nonetheless, when breed-speci d-ertility is arguably the major factor by which global beef
traits were examined in isolation, the di erence in body weighproducers (speci cally seed stock and cow-calf producers)
between Jersey (454 kg) and Holstein (680kg) cattle led tc@uld also mitigate the environmental impact of beef produc-
74% reduction in population body mass (and thus a reduceiébn. Within beef production, con ict may also exist between
population maintenance requirement), despite a 9% increaselection for paternal traits (e.g. growth, carcass weight or frame
in the total number of cattle required to produce an equivalergize) and maternal traits (e.g. fertility, milk yield) under the
amount of cheese. Within this study, body weight was thautritional limitations of pasture-based systems (Renceidsl,
most in uential factor a ecting environmental impact, with 2006). Within the USA, 89% of cows bear a live calf each year
milk composition and milk yield following closely behind, (USDA, 2009), and this number declines to between 50...60%
yet with little e ect of age at rst calving, culling rate or in the extensive systems characteristic of Brazil, Argentina
calving interval. and Chile. Given that the cow-calf operation contributes up

ese results were echoed by Bedlt al (2011), who reported to 80% of GHG emissions per unit of beef (Beauchestial,
that changing energy-corrected milk (ECM) vyield (highly2010), and that productivity improvements post-calving cannot
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Figure 1.6 The effect of reducing mature beef cow body weight upon greenhouse gas emissions per unit of beef.

compensate for the resource use and GHG emissions associdtgdapers evaluating the environmental impact of reducing
with maintaining a non-productive cow, management practicesieat consumption, with one such paper by researchers from
and technologies that improve pregnancy rate o er signi canCarnegie-Mellon University concluding thatSwitching less
opportunities. than one day per weekes worth of calories from red meat and dairy
products to chicken, sh, eggs or a vegetable-based diet achieves
more greenhouse gas reductions than buying all locally sourced
Environmental impact and public perception foodr (Weber & Matthews, 2008).
Regardless of the underlying motivation for the Meatless

It is tempting to try to identify so-called esilver bulletse that wilMonday campaigns, the claims for a signi cant improvement in
instantly mitigate the environmental impact of dairy or beefnvironmental impact appear to be over-exaggerated. To use the
production. Such interventions are o en targeted by marketing)SA as an example, the US Environmental Protection Agency
campaigns or media as providing a simple solution, yet they maites red meat and dairy production as contributing 2.1% of
result in signi cant negative trade-o s. One example would b@nnual GHG emissions (US EPA, 2013). If we take the simplistic
the installation of methane digesters which, although e ective aiew that a one-day per week reduction in meat consumption
reducing total GHG emissions from dairy production, are o enwould cut animal production by one-seventh, if every one of the
economically prohibitive and require signi cant skilled labourUSAss 316 million inhabitants adopted such a dietary change,
to operate correctly (Chianes¢al, 2009). e suppositionthat the projected reduction in national GHG emissions would be
transport of feed or fertilisers confers a far greater GHG burdeaqual to 0.30%. It is somewhat di cult to view a change that
upon grain-fed beef, compared with grass- nished systems, rieduces national GHG emissions by less than one-third of one
o en propounded in the media. However, recent studies showercent as having a meaningful environmental impact.
that GHG from transportation accounts for less than 1% of the e claim that the worldes nutrient requirements could be
carbon emissions associated with a unit of beef (Capper, 201degt simply using the grains currently fed to livestock is one
Capper, 2012), and that beef from cattle produced in whollgf the most commonly heard arguments for vegetarianism or
forage-fed systems is associated with considerable increasegeiganism and is o en accompanied by a claim that it takes
land (80.8%), water (303%) and GHG emissions (70.4%), du€ltd, 20 or even 30kg of grain (Palmquist, 2011) to produce a
e ciency di erences between systems. kilogram of meat. Aside from the biological implausibility of

In the USA and other developed regions, campaigns such the aforementioned numbers (corn only accounts for 7% of the
*Meatless Mondayse or eMeat Free Mondayss have emertpdl feed used to produce akilo of beef in the USA), the implicit
in recent years, as consumers increasingly perceive tlesumption is that the human population would be content
animal protein consumption is environmentally or physi-to survive on a corn-based diet. Yet, when the additional land
cally unhealthy. Scienti c credence is lent to the campaigand resources required to grow other, lower-yielding crops (e.g.



Sustainability and One Health 9

salad leaves, asparagus and Brussels sprouts) to maintain dietafgchnologies such as ionophores, steroid implants, hormones
variety is included in the calculation, whole-scale conversion #nd beta-agonists have a signi cant role to play in improving
vegetarianism appears to be a considerable challenge. the environmental impact of ruminant production. Cappeiral

In an elegant comparison of resource use for various di ere2008) demonstrated that use of recombinant bovine soma-
diets, Fairlie (2010) notes that converting from the convention&ptropin reduced the GHG emissions from dairy production by
omnivorous diet to a vegan system would reduce overall larfi8%: While removing production-enhancing technology from

use, yet the reduction is almost entirely con ned to pasture Iané‘!s beef production was predicted by Capper & Hayes (2012)

g . .. to increase resource use, to be equivalent to imposing an 8.2%
e amount of land used for annual crops is increased in Fairliess . .
. . economic tax on beef producers, and to increase global GHG

vegan scenario, due both to the lack of animal manures for fer-_. . . ) .
emissions by 3.14 billion metric tonnes over time as a conse-

tiliser and to the need to provide fats and oils for energy Withir&]uence of shis in exports from countries with less-intensive
the human diet. Considerable quantities of pastureland are CYtoduction systems.

rently used to raise livestock, leading to the suggestion that thgyespite considerable evaluation by national and global health
land could be far better employed to raise human food cropggencies, and the prevailing opinion that no human health
However, only a small proportion of grazed pasturelands is suifhreats are presented by the use of such technologies, political
able for food crop production, due to terrain, water or nutrientand social agendas o en oppose the approval or registration
restrictions ... indeed, 60% of farmed land in the UK is only suitf these product within speci c regions. Approval has recently
able for pasture production (Pullat al, 2011). been gained for the use of beta-agonists within Brazilian beef
e relatively low feed conversion e ciency of plant-based Production systems and, as Brazil is a major beef producer, it
feedstu s into animal proteins is likely to remain one of theWill be interesting to see whether this sets a precedent for use

biggest arguments against the omnivorous diet, yet is al9f other technologies. e input of researchers, veterinarians

one of livestock productionss biggest selling points. Consideq-nd animal science professionals will be crucial within future

able quantities of by-products from the human feed and bredebgtes, n or.der to ep;ure that. SC'ence is not lost amongst
. . e . . _gubhc perception or political considerations.
industries are currently used within livestock diets ... quantiti

hich looked b | S hen attempting to improve the sustainability of any system,
which are o en overlooked by governmental or orgamsaﬂona“ is crucial to note that, although productivity indices exist that

reports that cite grain-fed production as being unsustainable.. .onsistent across the spectrum, changes in management

(Environmental Working Group, 2011; Foresight, 2011). Whegactice must be implemented with due consideration for the

feed e ciency is quanti ed as a ratio of human-edible proteinsystem resources in terms of labour, labour, economics, market

input to human-edible protein output, both dairy and grass-fecaind animal characteristics. No one-size- ts-alle solution exists

beef cattle produce a greater amount of human-edible foogt, if all systems improve e ciency and productivity on a

than they consume (due to the quantities of forage used withiglobal scale, the challenge of meeting human food requirements

the diet), and lamb, swine and poultry have feed e ciencyor milk and meat products by the year 2050 becomes far
ratios between 1.1 and 2.6 kg human-edible protein input pépore achievable.

kg of human-edible protein output (Wilkinson, 2011). Given

the amino acid balance and protein quality of animal proteinBeferenceS

compared with plant-based foods, this strengthens the rationale

for maintaining omnivorous diets. Beauchemin, K.A., Janzer.l, H., Little, S.M., McAllister, T.A. and
McGinn, S.M. (2010). Life cycle assessment of greenhouse gas
emissions from beef production in western Canada: A case study.
Agricultural System&03, 371...379.

Bell, M.J., Wall, E., Russell, G., Simm, G. and Stott, A.W. (2011). e
e ect of improving cow productivity, fertility and longevity on the
global warming potential of dairy systeniurnal of Dairy Science

e veterinary and animal science communities have a signi - 94, 3662...3678.

cantrole to play in helping to mitigate the environmental impacBellarby, J., Foereid, B., Hastings, A. and Smith, P. (2008).Farming:

of ruminant production (Greeret al, 2011). Aforementioned Climate Impacts of Agriculture and Mitigation Potenti@reenpeace

productivity improvements that help to reduce resource use and International, Amsterdam, e Netherlands. o

GHG emissions can only be achieved through collaboration2PPer J-L- (2011a). e environmental impact of beef production in

bet d terinari th lied indust dthe United States: 1977 compared with 20Burnal of Animal Sci-
etween producers, veterinarians, other alliea Inaustry an ences9, 4249...4261.

academia, ir_‘ order to ensure that ?nimals are bred, f_Ed a%ppel’, J.L. (2011b). Replacing rose-tinted spectacles with a high-
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Role of the veterinarian/animal scientist
and future developments
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CHAPTER 2
Modern Cattle Practice: a Blueprint for the Future

Jos P. Noordhuizen

Learning objectives control of production costs angroduction lossesn cattle
farms. Such production losses may originate from infectious
€ Presentthe key recommendations from the Lowe, Frawley aagid non-infectious animal diseases, impaired cattle welfare and
Foresight reports on the need for change in the role of the veiest cow comfort, suboptimal husbandry methods, production-

erinarian in production animal farming. related disorders and failing farm management (smanagement
€ Provide a pro le of the characteristics of the entrepreneuriedisorderse).
dairy cattle farmer, the client. While in dairy cattle, the milk yield has increased dramat-

€ Indicate the need to understand current and future needs dgally, with productions up to 10.000 or 12.000 litres per cow
clients, and how the veterinarian can add value by promotinger year, it seems that farm management quality has fallen
and providing support in cattle health care, welfare, produdeehind and is not always (su ciently) competent to accom-
tivity, pro tability and sustainability. modate such high-yielding cows. e latter is indicated by the

€ Explain the role of the veterinarian in providing Veterinaryrelatively high incidence and prevalence of production diseases,
Advisory Services (VAS), and how this relates to the implgesulting in poor performance in production, reproduction and
mentation of population medicine concepts. health status.

€ Indicate the perceived weaknesses in the current veterinary/eterinary assistance to cattle farmers has long been reactive,
services. in response to requests from farmers such tere is an acute

€ Explain the importance of targeting our services to farmersick cow, please come and treat;hesin you vaccinate my herd
within a practice business plan. tomorrow; please deliver dry cow injectors this weplease

€ Indicate the range of VAS which veterinarians can procome do a Caesareanis type of assistance costs money,
vide, including Diagnostic Herd Farm Visits, Herd Fertilityand is commonly considered by farmers as eagonomic loss
Schemes, Herd Health and Productivity Management AdvMeterinarians in rural practice, in response to these demands,
sory Services and Quality Risk Management Advisosstfill predominantly focus onindividual iliness cases, rather than

Services, and how these can be implemented. on whole-herd medicine.
€ Indicate how the VAS can contribute to the sustainability of Veterinarians rarely market their wide range of knowledge and
the enterprise. skills, or are incapable of doing so. At the same time, farmers

€ Indicate the skills and knowledge required to implement a suére not aware of the support that veterinarians could provide
cessful VAS, as well as the need to adopt a swes attitude witle@m with; moreover, veterinary costs are too o en considered
advising or solving a farm prdem together with the dairy as losses (direct costs) and, hence, expensive (Frawley, 2003).
farmer. However, veterinarians are able to increase farm pro tability by
addressing farming domains like reproduction, nutrition, udder
health, anti-parasite strategies, claw health and genetic improve-
Introduction ment. ey appear not to invest much time and e ort in pro-
moting programs to sell their advisory services; neither do they
Cattle production has changed over the past decades, not leggtead inventory lists like the one presented in Annex 2.1: an
because the margin between production costs and farm incorieventory of satisfaction of the farmer about his herd perfor-
has become smaller. ere is an increasing need for bettemance, which can be found at the end of this chapter.
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Lowe (2009) again points to the need of changing veterinafgrm-economic drive, shows a high level of organisation, is
practice policies from solely emergencies to more planned hengll-skilled in communication and negotiation, is aware of their
health programs. Farmers in the UK, too, feel that veterinariarvn abilities and skills, and knows what other service-providers
are not focusing su ciently on solving whole-herd problems.should bring. In fact, this farmer combines the professional skills
Veterinarians should put more e orts into practice marketingwith managerial qualities and entrepreneurial abilities (Noord-
and investigating client needs and expectations. Rural practidesizenet al, 2006; Noordhuizeet al, 2008). is farmer will
should develop and evolve into multidisciplinary teams, impleot blindly accept a professionales advice; he needs to analyse
menting whole-farm advisory services (Foresight, 2009). such advice to fully understand it and to determine whether he

Changing the type of practice is not always easy for veteméll implement it. Discussions between the veterinarian and the
narians or farmers. It takes time to adapt and appreciate ttfgrmer should be held in an atmosphere of equality between
benets of the new approaches and methods. ese wouldiwo professionals. is is quite dierent from the attitude of,
include analysing weak points and strong points in the practicggy, more traditional dairy farmers, who sometimes have full
(concerning products and services o ered), identifying opporcon dence and trust in their veterinarian and just simply follow
tunities and threats to modernise the veterinary practice, ariie advice given.
turning the perception among farmers regarding veterinary € Veterinary Advisory Service (VAB3y assist the farmer to
costs as direct costs into indirect costs (i.e. investments). Oneagttter control production costs and losses, because veterinarians
the identi ed opportunities is that farmers require more thanhave, in principle, the appropriate knowledge and skills in many
emergency assistance to bring down their production costa8rming domains. Farmers are not always aware that veterinari-
and losses. is requires an extension of the services provideans could prOVide such SerViceS, while veterinarians, in turn, are
from individual animals toherd level approacheso that the Nnotalways aware of what their clients want, nor are su ciently
main herd problems of economic importance are identi edProactive to market their services; they act, as in emergency
and corrected. Prevention and problem analysis to reduce 62S€S, on & wait and see, and go- basis. ese VAS may cover
prevent losses have become much more important than befdteVide range of activities, including simple operational farm
to provide assurance and risk management. monitoring activities and subsequent action planning; advisory

Dairy farms these days can be considered as enterprises, RIS On biosecurity or a health domain (like udder health);
farmers as entrepreneurs. e economic value of such farms igolistic herd health and productivity management advice; and
calculated in millions of US dollars. eir number is increas- the more tactical integrated quality risk management advice.
ing, while the more traditional farming systems still remain.& inventory list of farmerse satisfaction about herd perfor-
Entrepreneur-like dairy farmecan be characterised by speci cance (Annex 2.1)is an easy and simple marketing tool, used to
features (Bergevoet, 2005). Some of the most important featufECUSs poor performance areas with the farmer and compose a
are presented in Table 2.1. tailor-made VAS. _ _

e success of an entrepreneurial dairy farmer is re ected © Vetérinarian who wants to provide such «population- -
in the achievement of multiple goals. is type of dairy farmer Oriénteds programs needs to acquire knowledge and skills in
has professional skills, a commercial and market focus, p&rncular domams,whlch will be a_ddressed laterin this c_hapter.

A large survey of dairy farmers in the Netherlands (Lievaart

et al, 2008) identi ed a range of weaknesses the farmers per-
Table 2.1 Some of the most important features of entrepreneurial dairy ceived in their veterinarians (Table 2.2). Being aware of such
farmers. remarks, the veterinarian may work to improve these points
(Eelkman-Rooda, 2006; Noordhuizenal, 2006).

; mesfi?x:egngzrr):fﬂ?oe\;é:iztak'ng in nature. Of course, the issues I?sted. in Table 2.2 .are.averaged. Not
3 The farmer is innovative and always prone to new challenges. all veterinarians are de cient in all of the highlighted areas.
4 The farmer “nds opportunities to make pro‘t. On the other hand, it is worthwhile to consider the ten points

5 The farmer feels responsible for the process to create new values. in Table 2.2 to nd out whether Something strategic has to be

6

The farmer will enhance changes because he does not stick to «olde
practices.
7 The farmeres decision-making is based on multiple judgments; critical

changed in the veterinary practice, and whether additional skills
or knowledge have to be acquired. A strengths-and-weaknesses

farmer. analysis of the products and services provided by the practice
8  The farmer is a planner and has ideas, and is professionally is a useful exercise (Noordhuizen al, 2008). One could, for
well-skilled. example, use the scheme presented in Figure 2.1, and put the
9 The farmer inspires people, is a team-worker and networker, and  gjj grent products and services in each quadrant to nd out the
loves action. best possible choices for the next ve or ten years.

10 Economic pro“t is not the only drive; pleasure in the work is . .
paramount. Services in the area of esleeperse could be developed further,

while those in swinnerse should be further emphasised. Products
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Table 2.2 Some major points for improvement in veterinarians, as de‘ned by cows and cow groups while standing at the feed rack, their
dairy farmers in a 2006 study in the Netherlands. environment, the management, and farm-related data, during
monthly or two-weekly planned farm visits. Table 2.3 presents a
range of important parameters that could be monitored.

1 A too dominant attitude, as if the veterinarian seems to know

everything. L . .
2 The vet talks too much and listens too little (poor professional ) € process of monItOI’II.Wg requires organlsgtlon and
communication). time-management. Not all items need to be monitored every
3 The vet does not work by structured protocols; the advice is not month (checking growth in young stock once every six months
structured. as a routine; BCS every one or two months; concentrates dis-

4 The vet has limited knowledge about cattle nutrition and associated
issues.
5 The vet has limited knowledge about economics and management on

penser once every six months). Hence, a selection has to be made
together with the farmer to determine the highest priorities and

a farm. to de ne the monitoring scheme for the next 4...6 visits to come.
6  The vet has little knowledge about entrepreneurs (features; ways to Onthe basis of the ndings, the veterinarian performs an anal-
approach). ysis and draws conclusions which s/he discusses with the farmer.

7 The image of the vet is that the vet is too expensive.

- . ) : Upon acceptance, measures to control the weaker points are dis-
8 The vet does not show the expertise in other “elds (housing, climate,

cussed and, if feasible within farm operational management, a

etc). . ; . .
9  The vet does not show what he/she might contribute to the farm plan of implementation is devised for the short term and the
performance. mid/long term. ese issues are written down in a shofarm

10 The vet shows little empathy, is too much abiding time, little proactive. visit report Figure 2.2 presents an examp]e of such a farm visit
report, with the previously described paragraphs.

rough the DHE, the veterinarian identi es risk factors and
risk areas, where the threat of potential future economic losses
exists on the farm (see Box 1 for an example).

e DHE can function as a stand-alone advisory service, and it
takes no longer than 30...45 min for herds up to 100...150 cows. It
could be considered as the eroutine technical health check of the
farme, just like the compulsory checks on cars many countries.

e DHE provides an instant pictureof the farm situation, vis-
ible to the farmer and glatform for discussionetween farmer
and veterinarian. Over the months, trends in farm performance
become explicit, especially when the most important perfor-
mance parameters are listed on a sepanatathly performance

Figure 2.1 Scheme for analysing, positioning and weighing veterinary list. e Iat.ter ISoen ajvallable in computer so ware for farmers_
products and services provided to clients (Noordhuizest al., 2008). or veterinary practices. e DHE can also be conducted in
Reproduced with permission of Context Products Ltd. combination with other advisory services, such as herd fertility

schemes, herd health and production management advisory
and services in the area of eloserse should most probably &g vices, and quality risk management advice.
stopped (unless relevant for certain reasons such as a noti able
disease). e services in sshortcomingse should be revisitedierd fertility schemes (HFSs)
evaluated, and then adjusted or stopped. rough this method HFSs were introduced in the late 1960s and 70s in many coun-
the veterinary practice may developpaactice business plantries worldwide (De Kruif, 1975; Williamson, 1980; Esslemont
for the next ve or ten years, following trends in the cattleet al, 1985). is service has two components (Branet al,
production sector and society. 1996):

In this chapter, the development phase¥eferinary Advisory 1 examination of selected cows;
Servicewill be highlighted and, where appropriate, examples & evaluation of herd performance and analysis of prevailing
implementation will be provided. problems.
Since the start of these services, many farmers have dropped
out, while others have joined the service. Drop-outs were pre-

Veterinary advisory services dominantly caused by the fact that veterinarians focused on
operational (clinical) matters alone and neglected, or simply
Diagnostic herd evaluation farm visits omitted, the second component. Hence, they were not able

Diagnostic Herd Evaluation (DHE) is the method of routinelyto propose strategic advice on reproductive performance and
monitoring current performance of the herd by observingnanagement. Moreover, reporting in writing appeared not to
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Table 2.3 Examples of parameters for routine monitoring during DHE farm visits (Alvés de Olivestaal., 2008; Noordhuizen, 2012).

Cows, calves, maiden heifers

Animal environment & management

Farm-related data

Body condition score, BCS
Rumen Fill score, RF Milking hygiene
Faecal Consistency score, FC Milking practice

Undigested Fibre in Faeces score, UFF

General hygiene on the farm

Barn climate (humidity; ventilation;

Milk recording (L; milk fat; milk protein)
Somatic cell counts
Milk quality issues (Lab parameters)

Quality of grass and corn silages

draughts; heat stress; cold stress)

Teat-End Callosity score, TEC
feed table)

Teat lesions (and mastitis)
behaviour; claw health)

Skin lesions

Cows with poor leg posture

Lame cows (and Locomotion Score, LS)
Hock lesions (depilation; abscess)

Cow hygiene score, HYG Exercise areas

(thighs/udder)

Typical behaviour

(agonistic/antagonistic)

Growth pattern in calves
colostrum

Diarrhoea in calves
Respiratory disease in calves
Results of rectal palpation

Clinical disease cases as indicator cows Floor design and maintenance in houses

(e.g. ketosis : acidosis)

Cow comfort (feed; barn climate; housing;

Manure scraping (system; frequency )
Claw trimming and foot bath
Ration composition (calculations; frequency)

Concentrate dispenser (check dose)

Roads to pasture (quality and risks)

Management, hygiene & quality of

Housing and climate for calves
Housing, stress for maiden heifers (parity 1)
Quality of feed bunk and hygiene

Housing (passageways; cubicles; feed bunkQuality of grass

Quality of pastures

Quality of soll
Quality of water (source)
Herd performance parameters
Laboratory reports

Sanitary herd book

Herd Disease-free Certi“cates

Milk urea (values and trends)

Culling rate (% and reasons)

Good Dairy Farming code of practice
Soil quality data
Surface water quality

Box 2.1 Example: Diagnostic herd evaluation ... lameness.

On a dairy farm, the vet has made an inventory of cows with poor hind leg
posture (the legs are rotated to the outside, which is a sign of claw lesions
potentially being present). The prevalence is about 60% of the cows in the
herd. At the same visit to this farm, the vet observes a slippery "oor in the
barn, a lack of manure scraping, a damp barn climate, and poor forage
quality in the feed bunk.

The vet discusses these “ndings with the farmer, pointing out some of
the affected cows and the areas of concern, and proposes management

in the future.

Action plan:

Short term

1 Improve forage quality for high yielding cows and feed the current
forage to heifers.

2 Increase the frequency of manure scraping on the day (4-6 times).

3 Functional claw trimming determines the diagnosis of the claw lesions.
Mid/long term:

4 Improve barn ventilation facilities.

measures to change the situation in order to prevent large losses occurring 5 New strategies to de“ne when claw trimming results are known

The forenamed elements are written in a dated farm visit report.
During the subsequent visits, the vet checks what has been done and
what the impact and outcomes are by conducting again a DHE.

be a strong point of the veterinarians. e rst component is and should be approached in a much more holistic manner
apparently too close to the classic clinical work of the veter{Brand et al, 1996). For example, injecting cows postpartum
narian: just do the job, treat whenever you can, and that is it. with prostaglandins F2- while these cows are in a severe
standard listing of cows due for examination is given in Table 2 gegative energy balance and anoestrus will be futile. See Box 2.2
(Brandet al, 1996). for some further details.

Over the past decades, however, it has been stated thaese limitations have been the starting point for the develop-
herd fertility cannot be considered as completely stand-alomeent of herd health programs and of herd health & production
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FARM VISIT REPORT FOR FARM XYZ ON 9 SEP 2014
LOGO
*Strong points
On entering, the farm premises are clean and well-organised; bulk tank room and milking parlour are very clean. of Veterinary clinic

Cows: Generally, a good BCS, given the milk yield level (BCS around 3); BCS at start of lactation is ok&y (ithout too much variation). Rumen Fill score
is okay in all lactation stages (2...3); good scores for Faeces Consistency and Faeces “bres (2...3). Score of hygiene and cleanness is good (sce@s [L...2). T
end scores are good (1...2). Locomotion score (static and dynamie)dsceptable; not for #678 and #955. There are some hock lesions (4 on 20 cows);
be careful : recheck next visit. ‘r

Environment: Barn has a good volume (see reference standards) and good light200 lux). Barn climate and cow comfort is good; temperature is somewha
high (ventilation). Cubicles with straw are spacious for head movements. Distribution of feed to cows is okay; concentrates dispenser dose is waieh
Farmer is to the point and ambitious.

Farm data: Level of production (L) and milk fat and protein are okay (milk recording). Bulk milk somatic cell counts were historically okay (but alarm in Margh).
Calving peak is between May and December, so today (8 Sep) most of the cows are at the end of lactation. There are about 42% of “rst lactation coys
(= many! ): check culling policy of farmer. Rather few mastitis cases (5 on 70 cows in July). Milk quality parameters do not show any deviation in the past
year.

*Points for improvement

Cows: BCS after 50 days : too many thin cows; end lactation okay; BCS in dry cows is too high. Rumen Fill score in dry cows is far from the ideal. Level of
rumination in the herd (2 tests) was not more than 50% of the cows (norm is>70%). Causes are stress? high temperatures? disease? Too many cows
(£50%) show poor leg posture; possibly claw lesions (locomotion score may be slowly shifting to the bad side). Some cows have long claws on front feet;
this hampers an appropriate feed intake. Cow #810 shows a metritis at 18 days after calvingeeds follow-up .

Environment/management:  Too few drinking places (3 times Z 30 cm)= 180 cm (norm is 45 cm width per 10 cows, so 315cm in total for 70 cows; in
heat periods twice as much).

Farm data: Some cows are suspected of rumen acidosis given the milk recording results of April,May and June,July. These cows must be checked at next
recording date. In April, several cows showed a substantial drop in milk yield. In November 2008, there has already been a drop in milk yiéelcaution :
put to the barn earlier in the season? Smoothen the transition pasture-barn period. There is a group of cows with high SCC; they are a risk for their herd
mates with respect to mastitis. How to handle them best within the herd? We need to know their bacteriological pro“le for better treatment options (so|
milk samples needed). The yearly culling rate is rather high (38% versus norm<0f30%); main reasons are fertility and lameness. Calving interval is 420
days (distribution to be checked); 30% of cows had more than 3 services (and 20% parity 1 cows, only 7% in maiden heifers).

*Synthesis and conclusions

(a) Problem offertility in the herd; needs to be explored in more detail. We may consider an analysis of heat detection after calving and at 3...6...9 weeks gfter
Al. Check the prevalence of metritis and cysts too.

(b) Subclinical claw lesions are present, but diagnosis is not suf‘ciently reliable. So we need a sample of 20% of the herd to be trimmed for diagnosis eeitl
during routine claw trimming (inventory of primary diagnoses), or during a speci“c farm visit.

(c) Problem ofhigh SCC cows, which form a risk for other cows.

(d) BCS scores need to be better controlled at thend of lactation and in the dry period, to better avoid problems in reproduction and production in next
lactation.

(e) Adapt the number of drinking places; add new ones if necessary ; note that high-yielding cows consume more than 120 L water per day.

*Advice in the short term

1 Continue routine claw trimming once or twice per year (do not neglect front claws!); cows which show poor locomotion score or have a poor leg posture
must be checked. A photo-diagnosis instruction card for the farmer may be of great help for properly diagnosing primary lesions.

2 It would be highly desirable that the farmerwrites down all diagnoses of claw lesions that he encounters. This is the only way of having a quick insight
into the development of claw lesions. Proper diagnoses are needed to tailor-make the plan of actions (risk factors are different for each diagnosisthe
same time, manure scraping must be more frequent (4...6 times per day), because the "oor must be kept dry and clean.

3 Adapt the rations at the end of lactation and in the dry period for better controlling BCS (at 3.5 instead of 4) and subsequent problems (poor feed intake;
poor transition; poor ovulation rate).

4 Add drinking places up to a total width of at least 350 cm (in summer the double width).

*Advice in the mid/long term

1 Analyse “rst in detail thefertility problems (intervals which deviate, cows with poor performance, cysts, metritis, etc); action plans will then follow.

2 Analyse the cows in the group of High SCC cows- to better know the details of this problem. A bacteriological pro“le is indispensableiilk samples must
be taken. The samples can be stored in thizeezer with labelled cow ID, date, quarter sampled. The samples can be sent to the lab in one batch. On the
basis of this pro“le, the Herd Treatment Advisory Plan can be designed. Other measures are: milk high SCC cows last; separate high SCC cows from gther
cows; consider culling of chronically high SCC cows.

Figure 2.2 An example of a DHE farm visit report: observations, synthesis and conclusions, proposed interventions and other advice for the short and mid-long
term (Noordhuizen, 2012). Reproduced with permission of Context Products Ltd.
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Box 2.2 Details on herd fertility.

Cows show a negative energy balance after calving, due to the intake of  general and feed intake after calving are paramount issues in this

energy being less than that required for the increased milk yield. This respect.
phenomenon causes a ketosis in the cow. Follicles do not reach their state If cows after calving are affected by infectious or non-infectious claw
of dominance and do not ovulate. Such cows do not show oestrus, lesions, then they may not be able to express oestrus, due to pain. These

sometimes from calving onward, sometimes after having shown just one  cows also have a reduced dry matter intake. This, combined with a
oestrus around Day 20 after calving. The phenomenon diminishes when  pre-existing negative energy balance, will reduce the prospect of getting in
the energy imbalance recedes, resulting in oestrus at Day 80 or more after calf further. Hence, a good claw health in the herd contributes to better

calving. Management of the transition period, feeding management in reproductive performance.
Table 2.4 A standard listing of cows due for examination during HFS farm e advantage of such protocols is that the veterinarian will
visits. not forget to check certain elements, especially when the proto-

R Cows i s (by ul dat30d tAorb col details become more complex or when two disorders occur
OWwWS Tor pregnanc lagnosis ultrasound al ays pos or . . .
pregnancy diad Y yep Y atthe same time. ey alsoindicate to the farmer where the farm
rectal palpation (around 40...60 days post-Al). . 4 . .
2 Cows freshly calved to be checked around 30 days post calving (check Stands inthe analysis process. e farmer will more easily under-

on endo-metritis; ovarian function and cyclicity; cysts). stand what is being done and for what reason; the veterinarian
3 Cows not observed in heat at 50 days post calving (prediction of cycle cgn explain the details.

stage). _ Such a protocol can be followed by repeated farm audits (such
4 Cows with abnormal cycles and abnormal oestrus intervals.

Repeat breeder cows (with three inseminations or more). as with the DHE) An example ofa farm audit, associated with
6 Cows with reproductive disorders (e.g. vaginal discharge) or other  the protocol in Figure 2.3, is presented in Table 2.5.
disorders (e.g. ketosis). Preventiorcomprises two components:
1 general preventive measures;
2 speci c measures.
management advisory programs (Noordhuizeh al, 2008; e former are related to attitude and mentality of people

al

Boersmeet al, 2010). working on the farm; they represent the «dose and the sdonetse
and form part of theGood Cattle Farming code of Practice

Herd Health and Production Management (OIE, 2006; Noordhuizert al, 2008; Boersemet al, 2010).

advisory Service (HHPMS) Examples can be found in the criteria to de ne a «closed farme,

Herd health programs which are limited to vaccination schemasghere high hygiene standards prevail, and no cattle are pur-
or de-worming strategies are outside the scope of this chaptetiased or visitors allowed unless under strict conditions (see for
and not further addressed. details Noordhuizen, 2012). Speci c measures are commonly
HHPMS encompass all farm domains relevant to an individuagloncerned with speci ¢ diseases, which are considered relevant
farmer. Among these are: milk production and nutrition; udderfor the farm, and their associated risk factors. Another example
health; claw health; general health status; young stock reariggncerns the de nition and implementation of biosecurity

welfare and cow comfort; and public health issues. plans for de ned infectious diseases (for details see BAMN,
ey are a combination of three components: 2000; Boersenet al, 2010). Biosecurity plans are management

1 the monthly diagnostic herd evaluation, DHE; tools to avoid infectious diseases entering the farm or to reduce

2 the analysis of prevailing or pending problems and suggestitheir impact once they have entered the farm. Key elements
of solutions; are risk identi cation and risk management. Details on the

3 the development of preventative plans (biosecurity; generdévelopment and application of biosecurity plans are presented
measures of prevention). in Noordhuizenet al (2008).

e DHE is the basis for the HHPMS; it provides access to the Herd health and production management advisory programs
farm, and facilitates the discussion between farmer and vetehave now been implemented worldwide, both on smake2%0
narian and other consultants such as the nutritionist. In its applieattle herd) and larger1000 cattle herd) farms. Results are
cation, a HHPMS is very dynamic and exible, always adaptingaried, possibly due to the variability of veterinary expertise
to the individual needs and priorities of a farmer, and to then associated domains. When implemented properly, the ben-
current farm situation. e most important features of HHPMS e ts are greater than the costs (Satl al 1984). Veterinarians
are that they are followingrotocolsor preset working proce- should learn more about domains such as business manage-
dures, and that they are focused on operational managememntent, marketing, professional communication, behavioural
An example of a general protocol is presented in Figure 2.3, tkeonomics, quality concepts and assurance, and performing a
structured analysis of general claw health problems. strengths-and-weaknesses analysis, to render this service truly
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Figure 2.3 A basic protocol for the structured analysis of problems in the area of claw health.

professional. ese skills are equally applicable to the veterinaryilk or meat is produced on the farm, with regards to animal
practice, which also should be run like a business (Cannas dalfare issues. Quality is therefore extended togfhauction

Silvaet al, 2006). proces itself.
It has been postulated that quality on a dairy farm can be read
Quality risk management programs, QRM from parameters associated with animal health, animal welfare,

e quality of cattle products (e.g. milk) has always been ofpublic health and food safety status of the herd (Noordhuizen
greatest importance, due to public health concerns associatgdal, 2008). ese four domains appear in various govern-
with milk-borne infections such as brucellosis, but also for thenental directives or regulations (e.g. EC regulation 178-2002;
processing of milk into cheese and other products. CurreriC directives 852/853/854-2004 in Noordhuizenal, 2008),
quality parameters of milk include somatic cell count, bacteriand also in quality assurance programs linked to the dairy
count, antibiotic residues and butyric acid bacteria. e generalproduction chain, where industry takes incentives to optimise
public (consumers) have become more sensitised to the way tngality in its largest sense. Consumer protection has become a
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Table 2.5 An example of a farm audit scheme of the current prevalence of
interdigital dermatitis, using the protocol in Figure 2.3.

Question

Best practice or gold standard

Finding$
Comments

Associated KPI (target values)

Potential impact on farm

pro“tability (high...medium...low)

Actual impact

What is the actual prevalence of
interdigital dermatitis?

Monthly prevalence of interdigital
dermatitis less than 15% of the adult
cow herd

The prevalence of interdigital
dermatitis is 11%

This seems okay, but it is increasing
over time

Prevalence of claw lesions :

digital dermatitis: <10%/year;
blood imbibitions in the sole:
<15%lyear;

sole ulcers<15%lyear;

panaritium: <10%l/year;

white line disorders:<15%/year.
Reproduction : Cows not observed in
heat:

<10%/month

Milk production : drop in milk yield
between two consecutive monthly
recordings<10%/cow

Medium to high

Low

aFindings as collected during observations in a DHE
bTarget values are to be de“ned for each individual farm

too vague in nature and not truly certi able, while the ISO-9000
is too laborious, too costly and not speci ¢ enough.

In Table 2.7 are named the subsequent steps in developing a
HACCP-like QRM for dairy farms.

An example of groduction process ow diagrafsteps 4 and
5in Table 2.6) is shown in Figure 2.4. Such ow diagrams facili-
tate the discussion within the Quality Team, as well as with farm
workers.

In step 6 in Table 2.7, the hazards concern diseases and dis-
orders of various nature, already prevalent on the farm or
considered important to avoid on the farm. Such diseases
usually have associated risk factors. For an individual farm, the
risk factors have to be ranked according to their importance
to that farm. Risk weightingan be done based on published
quantitative epidemiological studies yielding odds ratios or
relative risks (Noordhuizeet al, 2001), or through qualitative
assessment using the formula Probab#itynpact, and for each
factor, three classes (high; intermediate; low, or 3; 2; 1 points
respectively). When a threshold for the outcome of the formula
is chosen (e.g. six or more points), the speci c risks can be
prioritised.

e critical control points (CCPs) in step 7 are commonly
related to physical processes (e.g. milking). On a farm, biolog-
ical processes, with their biological variation, predominantly
prevail, rendering it very hard to de ne true CCPs. erefore,
one could replace certain CCPs by a target value. Note that
these target values come close to those de ned in HHPMS.
Examples are: a target value for yearly clinical mastitis rate of
<25%; or a target value for calf diarrhoea<®% per year. e

crucial issue, not least due to di erent outbreaks of diseases (exgpnitoring system in step 9 is highly comparable to the routine
E. coliO,5H; leptospirosis; tuberculosis; salmonellosis).
Di erent quality conceptisave been described (Evans & Lind-example, assembled in a mastitis control program, a claw health
say, 1996). In the dairy food chain, good manufacturing codes pfogram or a fertility scheme.
practice GMP) and hazard analysis and critical control points Various eld trials have been conducted to evaluate the
(HACCB are being implemented, but on dairy farms qualityimplementation of these HACCP-like QRM programs. Bell
assurance programs addressing the production process are veryal (2003) investigated the application of such QRM in the
rarely applied. Transportation of dairy products can be assuredea of lameness, and concluded that it is a practical tool for
through implementing 1ISO-9000 (International O ce of Stan- both farmers and veterinarians. From other eld surveys, it
dardisation). Food safety standards can hardly be met in induaras concluded that farmers like the way that the program is
try by GMP codes, and are replaced by the HACCP approachstructured, that there was a joint e ort by veterinarian and
Noordhuizen and Welpelo (1996) have presented the featurizsmer to try solve the problem, and that they feel pinpointed to
of and di erences between quality control programs such agems which are truly relevant on their farms (Boerseetal,
GMP, HACCP and ISO-9000, if they are to be applied on th2010; Beekhuis-Gibboet al, 2011). Noordhuizen and Cannas
dairy farm (Table 2.6). eir conclusion was that a quality da Silva (2009) addressed the application of such programs in
risk management program (QRM) based on the principles dhe area of udder health.
HACCP would be the best possible option to serve both theltis beyond the scope of this chapter to detail fully the devel-
tactical goal of safeguarding the consumer and the quality opment and implementation of the HACCP-like QRM. For that
the product, as well as the operational management goals of {erpose, we refer to practical handbooks where these issues

individual dairy farmer.

monitoring DHE. e corrective measures of step 10 are, for

have been elaborated for dairy farms and for dairy young stock

e farmer can recognise his/her farm and management styleespectively, together with many examples (Noordhuietal,
best with HACCP-like applications. e GMP is too general and 2008; Boersemnet al, 2010).



Table 2.7 The different steps in the development of a HACCP-like QRM

Table 2.6 Major features of different quality control concepts.
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Feature GMP code of practice HACCP 1ISO-9000
Area of interest Process Processproducts The system
Type of approach Top-down Bottom up Bottom up
Health state is demonstrable No Yes Yes
Corrective actions are speci‘ed No Yes No

Suitable for certi“cation No Yes Yes
Documentation needed Yes (as guidelines) Yes (speci“c) Yes (much)
Simplicity in application Yes Yes No

Is farm-speci“c No Yes ?

High labour input needed No No Yes
Self-management possible No Yes N.A.
Expected bene“ts : costs Low High Intermediate
Can be integrated into quality Yes, but limited Yes in full n.a.
assurance program

Functional link with industry Yes, but limited Yes Yes

of e ectiveness and implementation of the program.

is QRM

(Noordhuizenet al., 2008). Reproduced with permission of Wageningen
Academic Publishers.

Step Short description

1

10

11

12

Assemble a multidisciplinary, farm-basedyuality team, QT,including
the farmer, veterinarian, nutritionist, and another specialist when
needed.

Describe the products delivered (milk; meat; livestock) and the way
they are delivered.

Identify the way that the products delivered would be used by the
targeted purchaser.

Develop "ow diagrams of the production process on the farm
(facilitate discussions).

Verify these "ow diagrams on the farm with QT, manager and farm
workers.

Identify the hazards which are most relevant to the farm, as well as
their associated risk factors/conditions. Conduct a risk weighing and
prioritise the risks.

Identify critical control points (CCP) in the production process,
required to reduce or eliminate the hazards/risks. A true CCP should
meet several preset criteria. Identify points of particular attention
(POPA) when true CCPs cannot be identi“ed.

De“ne tolerance limits for CCPs and target values for POPAs.
Deviations should trigger the application of corrective measures.
Establish an on-farm monitoring system and its requirements
regarding CCPs and POPAs. Monitoring results are used to adjust the
QRM and retain process control.

Corrective measures should be de“ned on beforehand and be
available in writing.

Establish a sound record-keeping system on the farm so the
functioning and the effectiveness of the QRM can be proven.
Establish internal validation procedures and external auditing for
veri“cation.

is the formalisation of advisory activities, as named under DHE
and HHPMS. If cattle farms should be certi ed, this QRM is the
best possible option.

Veterinary advisory service and sustainability

Sustainability of a (dairy) farm is becoming increasingly rele-
vant. Public opinion and government directives more or less
force the farmers to take that route (Smyth & Dumanski, 1994).
e sustainability concept comprises four pillars ... ethics, eco-
nomics, society, and ecology ... which should all be in mutual
balance (Cornelissegt al, 2001; Emanuelson, 2007; Boogaard
et al, 2008; Hemme, 2010; Steinfelcal, 2010).

Sustainability in the dairy sector can be addressed at three
levels: the structural level, the technological level and the
managerial level (SAl, 2009; Oenema, 2010). structural
levelis associated with the organisation of the food chain,
including all stakeholders, and the related type and size of
farming system. is is at a high level and may re ect political
decisions. e technological levéicludes buildings, machines,
transport, land and equipment, as well as their investments.
is level provides the direct environment for the cattle. Instead
of focusing on major domains, such as environmental pollution
(air, soil, water) or the appropriate investment strategies, the
guestion must be raised of where the farmer and the veterinar-
ian would interact. is would be at the managerial levele
latter is, in fact, the proper and timely allocation of resources
to achieve the farming goals. is encompasses a broad spec-
trum: from nancial management to health care, to nutrient
and land management. Di erent suppliers play their role with
regard to products and services. In Table 2.8, the dierent

e great advantages of the HACCP-like QRM programs aredomains, where sustainability challenges exist, are listed

that all actions are protocolled, that there is structure, plannin@Noordhuizen, 2012).
and organisation in the advisory program, and that the record Given the domains named in Table 2.7, it is clear that
system serves the management of the farmer and the evaluatiba veterinarian can indeed assist and advise the farmer in
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Figure 2.4 An example of a production process "ow diagram on a dairy farm. Hazards (e.g. diseases or milk contamination) and their associated risk factors
and critical control points can be assigned to their respective location in the "ow diagram.

achieving sustainability goals. Note that the domains 1, 3, 4,(2012). A few items from Table 2.8 are further addressed
6, and 7 already play a substantial role in advisory progranisBox 3.

like HHPMS and QRM, as addressed previously. Domains e economic basis for sustainability within the dairy farm is
2, 8 and 9 need additional attention, either from the veteriformed by the combination of:

nary advisor, or from a domain-specialist, or both. A furtherl the genetic potential of the herd;

elaboration of these domains can be found in Noordhuize& a ne-tuned nutrition;
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Box 2.3 Some details regarding the domains in Table 7.

Animal selection instead of focusing on milk yield alone, mixed breeding Pasture exploitation has a direct effect on milk yield and hence
goals could better safeguard animal welfare and longevity, high health economics of the farm. Moreover, it represents an issue of public image of
status, or heat stress resistance. the farm, because the general public desires to ssee cows in the pastures.

Animal health: sick cows have reduced feed conversion and less milk  Soil quality and nutrient management refer to precision farming, where
yield, hence resulting in economic losses. Moreover, nutrient and possibly the waste and risk of environmental pollution are reduced.
antibiotic residues will dissipate into the environment.

Table 2.8 Major farming domains where sustainability challenges exist (after Skills and know|edge of veterinarians to Comp|y
SAl, 2009; Feenstrat al., 2010). W|th the VAS requirements
Di erent levels of skills and knowledge are required, depending

1 Farmeconomics 4 Animal selection ! r';g;‘i;f:'th and on the advisory service being o ered. For example, most veteri-
ﬁqanagemem narians should be capable of carrying out a routine Diagnostic
2 Relationship with 5 Animal nutrition 8 Pasture exploitation, Herd Evaluation (DHE). e process requires observational
society nutrient management, ~ SKills and a sound knowledge to interpret the observation
soil quality ndings, followed by a synthesis and conclusions. e next
3 Management 6 Animal reproduction 9 Waste management step, to formulate an action plan with priorities for the short
planning term and secondary items for the mid-long term, is relatively
straightforward.
To carry out a professional HHPMS, the veterinarian needs
3 optimal health and welfare conditions; to be well-organised and structured in approach, and have
4 good housing facilities; and a well-developed analytical ability. e DHE is still the basis
5 high management quality (Oenema, 2010). of such service, but the evaluation of herd performance and

Ifone of these ve economic factors is sub-optimal, overall susisk factors are further developed. Appropriate professional
tainability on the farm will be atrisk. e ve factors can be put communication skills are paramount (Kleeat al, 2011).
into a multiplicative formula to show that the same great e ortsShort written reports are a must in order to keep the farmer
should be done on all ve to achieve an acceptable result (Noorthformed and motivated. Discussions between the veteri-
huizen, 2012). Herd health and production management advirarian and the farmer are crucial in HHPMS. Extended
sory services have been considered as a prerequisite and a keydegrinary-zootechnical disciplines, such as: applied farm eco-
achieving sustainability (Smith, 2010). Sustainability indexes foomics (e.g. disease loss assessment, and bene ts/costs ratio
agricultural systems resemble those applied in quality assuramstimation); quantitative epidemiology (odds ratios; diagnostic
programs (SMK, 2009; Spoelstra & Elzen, 2010). test characteristics); applied cattle nutrition; farm management;

e question is not whether environmental or sustainability behavioural economics; marketing principles; business admin-
disorders could also be part of a veterinary HHPM or a QRNstration (for practice and farms); risk identi cation; and risk
program as outlined above, where hazards and risks are deatinagement, are a few new areas to address in order to achieve
with, but rather how to de ne sustainability disorders and howthe best performance in HHPMS. Further details can be found
to identify the risk factors associated with these disorders. OnireBrandet al (1996) and in Noordhuizen (2012).
these have beenidenti ed, one can move to the next phase: monVveterinarians need to acquire further skills and knowledge
itoring and correction (or rather, prevention of such disorders)once they have decided to support QRM programs. Among the
Several sustainability disorders are related to diseases at cowdisdiplines are: quality concepts and management; quality assur-
herd level, centred on nutrition and health/welfare of the cattlegnce principles; applied quantitative veterinary epidemiology
and conditioned by issues like poor housing and managemeiitjuantitative and qualitative); risk identi cation and risk
ese disorders must already be taken care of through HHPMmanagement; HACCP concept and principles; the writing
or QRM in the context of sustainability. However, other sustainef protocols; and GMP guidelines for the farm, as well as:
ability disorders may remain. operational work instructions (e.g. how to manage: foot baths,

Developmental steps should be made slowly; the farneelostrum); professional communication; marketing and busi-
ers should not get lost on the way. e best way to do so is byness management; farm economics; and behavioural economics.
addressing an important area ... say, herd health ... and improdlagy examples have been presented by Noordhuigeml
the health status. At the same time, the farmer will notice thg2008) and Boersenet al (2010).
the milk yield will increase, losses will be reduced and incomeAlthough Professional CommunicatiofiProCom) ProCom
increases. isis a process of coaching by the veterinarian.  now forms part of some veterinary curricula around the world,
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it is far from being integrated in all veterinary curricula forthe veterinarian needs to become a process-coach for the farmer,
large animals (cattle). is is a drawback, because it has beegproviding motivation and support constantly through the pro-
established that, with a proper ProCom, the veterinarian cagess of (management) change.

improve his/her performance with clients, while at the same

time the client feels better understood and respected (Kleen

etal, 2011) Concluding remarks
ProCom comprises three kinds of communication:
1 basal interpersonal communication; Society is changing and so is the dairy production sector. Instead
2 the problem-solving type of communication; and of considering those changes as threats, they should be seen as
3 solutions-oriented communication. opportunities. Farmers are in need of veterinary advisory pro-

e rst of these deals with day-to-day (private) commu- grams (VAS) (Lievaarét al, 2008); the veterinarian should be
nication, while the second can be found in curative practicé‘.b|e arld su ciently skilled to dellvgr such a service e ect.lvely.
e third one is the rather continuous kind of communication € advisory programs should be introduced gradually, in a

applied in HHPMS and QRM. Ideally, one needs a balancd@rgeted manner, to re ect the needs and priorities of the farmer.

mixture of all three. ey should be gradually increased and developed, depending
Pro Com comprises (non-rational) elements like perception§" the farmeres wishes and capacities. e progression should be

emotions, attitude, tone of speech, and avoidance of dominan&@M routine farm monitoring DHE, to herd health and produc-

Because verbal and written communication is fundamental f(ﬂon management service, to HACCP-like QRM (Figure 2.5),

HHPMS and QRM, the veterinarian needs to pay close attenti&nen up to advisory programs for sustainable dairy production.

to these aspects. e veterinarian should be aware that roughl urative practice may run in parallel, and is likely _to .d'mm'Sh
70% of an advisory message impact is achieved by this ProCon task volume as disease risks are reduced and eliminated.
r%ustainable Land Management, which is considered to be

and only 30% by its technical contents. Written reports are n%e summation of new technologies, policies, socio-economic

only meant to show the farmer what to do, they also servetoeval-. ", . . o
Late at a later stage the e ects of advice aiven and interventio rinciples and environmental issues, addresses ve conditions
9 9 Egmyth & Dumanski, 1994; Rowarth, 2011):

carried out. Repgrts gn.d-dlscussmns are important references ft must maintain and enhance farm productivity;
farmers and their activities.

€ it should decrease production risks;

Behavioural egonor_nujsthe oﬂ;mplme Wh'Ch studies the ele-€ it should protect natural resources and prevent environmental
ments of non-rationality in decision making. In general, farmers degradation:

want to pay for (for example) intra-mammary antibiotic tubesg it must economically be viable; and

to treat a cow with mastitis. However, they are less willing t i must be socially acceptable.

pay for a proposed udder health control program. isis caused |t shoyld be noted that veterinarians can play a role in each of
by the perception that losses are to be dealt with, while it is N@tese ve areas.

clear that the money spent for a future udder health control pro- ¢ \AS addressing dairy farm sustainability is a high-level
gram will guarantee a mastitis-free period in the future and savgalenge. It demonstrates the best possible way how the vet-
the farmer money. In general, people do not like change; th¥inarian can assist farmers in achieving their goals. Moving
have become used to a certain situation (methods of feedingpadually forward, together with the farmer, represents a mutual
and live with that. e e ort to change a routine appears t00 |earning process for both and is symbiotic; farm workers should
great. Next to technical advice and professional communicatiofever be excluded from that process, and sometimes need short,

[

>
Classical clinical,
curative practice
with urgencies & The volume of these activities will diminish over time |
pharmacy
Diagnostic Herd health & Quality risk Advisory
Herd | Production management b management advisory g Programs for
Evaluation advisory programs programs, including sustainable dairy
routines (with biosecurity plans) GMP and Biosecurity production

Figure 2.5 Developing veterinary advisory programs, VAS, over time.
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on-site training courses. Once VAS is established and viable, theritical control points (HACCP) system to reduce lameness in UK
veterinary cattle practice may bene t from being split into two dairy heifersCattle Practicé 1(4), 385.

departments: Bergevoet, R.H.M. (2005Entrepreneurship of Dutch dairy farmers
1 curative services; PhD thesis, Wageningen University, Dept. of Farm Management,
2 consultative services. Wageningen, the Netherlands.

For the farmer, this would clarify the purpose, contents an§oersema, J.S.C., Cannas da Silva, J., Mee, J. and Noordhuizen,
costs of farm visits when these two departments act in parallelJ-P-T-M. (2010)Farm health and productivity management of dairy
Dehorning calves when making a HHPMS or QRM farm visit young stockWageningen Academic Publishers, Wageningen, the
would trouble the farmer, and would take the veterinarian too Netherlands, 208 Pp- : .

. - . . _Boogaard, B.K., Oosting, S.J. and Bock, B.B. (2008). De ning sustain-
far away from the advisory tasks. Itis likely that curative serwcesability as a socio-cultural concepivestock Scienta?, 24...33
\;vrlg S;I:)rzgnizljgeosvae:lgr:;?hae? F;fevgpg?;:ﬂir::::& What remamlgrand A., Noordhuizen, J.P.T.M. and Schukken, Y.H. (199é)d health

Veteri i id furth d | | and production management in dairy practitet edition. Wagenin-
eterinary practices - cou urther develop (see also gen Academic Publishers, Wageningen, the Netherlands, 543 pp.

Figur.e 2.1). Already, nqwadays., multi-species or mono's_pecegnnas da Silva, J., Noordhuizen, J.P.T.M., Vagneur, M., Bexiga,
practlt?es exist, sometimes with up to' 20.or 40 veterlnqu- R., Gelfert, C.C. and Baumgartner, W. (2006). Veterinary dairy
ans. is has the advantage that veterinarians can acquire nerq health management in Europe: constraints and perspectives.
sub-specialisations such as milk harvest and mastitis, Catt"i/eterinary Quarterl2&(1), 23...32.
nutrition and metabolic diseases and reproduction. In thigomelissen, A.M.G., vanden, Bergh, J., Koops, W., Grossman, M. and
way, they are complementarily in achieving higher practice udo, H.M.J. (2001). Assessment of the contribution of sustainability
performance quality and, moreover, they will have an individual indicators to sustainable development: a novel approach using fuzzy
professional identity. Various veterinary practices (e.g. in the set theoryAgricultural Ecosystems & Environm&g 173...185.
Netherlands) have engaged animal science professionals, sDelxruif, A. (1975)Fertility and subfertility in cattlePhD thesis Univer-
as a nutritionist, to deal with zootechnical issues on the dairy sity of Utrecht, Faculty of Veterinary Medicine, Utrecht, the Nether-
farms. Perhaps, in the future, the professional relationship lands.
between practitioners and animals science professionals vifilkman-Rooda, D.C. (2008J.ommunication: management problems
become closer, to the bene t of the farmer. within the veterinary practice is about communicatibrer-en-Arts
Overall, veterinary advisory services, when adequately carried/7 (in Dutch with English summary).
out, will increasingly bring added value to the farmers and t§manuelson, U. (2007jow can veterinary epidemiology contribute to
the veterinary practice itself. ey should be based on market- Sustainable animal productioir®: van de, Honing, Y. (ed). Book of
ing principles (knowing clientss needs and expectations) andAbstTacts of the 58th EAAP annual meeting, 26...26 August 2007,
positively building on the practice image or brand (car number PuPlinireland. 5
plates: brochures: calendars; memory sticks: overalls with nanf&§ emont: R-J., Bailie, J.H. and Cooper, M.J. (1885)lity manage-
. .. . . . . ment in dairy cattleCollins Publishers, London, UK.

and logo; radio interviews; weekly columns in a local journal .

. . vans, J.R. and Lindsay, W.M. (1996)management and control of
Properly executed, such VAS brings professional pleasure ang .
. . L . . . quality. West Publishing Company, St Paul, MN, USA.
identity to veterinarians while, at the same time, they serve so

icul o ial lidat Eéenstra, G., Ingels, Ch., Campbell, D. (2010) at www.sarep.ucdavis.edu
ety. In particular, veterinarians are crucial to validating pre- an Jconcept.htm accessed January 8th, 2011.

post-harvest production standards and quality (Rowarth, 201:Ilaoresight. (2009)e future of food and farming Final project report.

e Government O ce for Science, London 211. www.bis.gov.uk
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Annex 2.1

Inventory sheet to evaluate the degree of satisfaction of farmers
about the performance of their own dairy farm (Noordhuizen

2012).

FARMER NAME=
ADDRESS=

VET =

DATE =

(score k= not satisfactory; scores8intermediate; scores very
satisfactory)

Milk production 1 2 3 4 5 Important
remarks

Litres of milk per cow per year

(mean)

Milk fat %

Milk protein %

Milk production in rst lactation

Milk production at start of

lactation (0...50 days)

Udder health

% cows with clinical mastitis per

year

% cows with high cell counts per

year

% cows with subclinical mastitis

per year

Mastitis cases during the dry

period

Outcome of mastitis treatments

Claw health

% lame cows per year
Outcome of routine herd claw
trimming

% cows with foot rot per year

% cows with laminitis per year
% cows with Mortellaro disease
per year

% cows with hock lesions per
year

Overall animal health

% cows with rumen acidosis

% cows with ketosis

% cows with infectious diseases
% cows with skin lesions
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Milk production 1 2 3 4 5 Important

remarks

‘Health of calves and maiden

heifers

% diarrhoea in neonate calves
% diarrhoea in older calves

% respiratory disease in
calves/heifers

Reproduction and fertility
Calving interval

Age of heifers at rst calving
Interval between calving ... rst
insemination

Interval between

calving ... conception
Detection of heat among cows
Detection of heat among
maiden heifers

% cows with cystic ovarian
disease per year

% cows with retained a erbirth
per year

% cows with endometritis per
year

Number of inseminations per
pregnant cow

Quality of milk (bulk tank)
Mean cell count ¥ 1000/ml)
Mean bacteria count

(x 1000/ml)

Milk fat %

Milk protein %

Butyric acid spores
Antibiotic residues

¢ Other observations worth mentioning(e.g. nutrition;
hygiene; other)

Questions to the dairy farmer:

1 Do you think it is worthwhile to address certain non-satisfac-

tory areas together with your vet?
2 If yes, what would be your priorities to address?

3 Ifno, is there another specialist you want to consult? Why this

person?



CHAPTER 3

Education and Cattle Practice: *What Do We Do?
What Should We Do?e

Peter D. Cockcroft

Learning objectives components: drugs/supplies; medical/surgical procedures; and
) o . _management assistance services. e categories are essentially
€ Appreciate the clinical competencies and day one Sk"!;%lf-explanatory. Drugs/supplies would include any prod-

expected of entry level veterinarians. _ uct dispensing or sales. Medical/surgical procedures would
€ Appreciate the range of pro ciencies that are highly valued bincude almost all technicalesvices performed on animals.
bovine 'practltloners'. . . Management assistance would include any informational ser-
€ Appreciate the relative frequency with which a range of progices that assist the herd manager in analysis, controls, and
cedures are performed in clinical practice. decision-makinge.
€ Be aware of the expanded skills sets required for the 21st céNgeterinarians have an important role in the provision of ser-
tury cattle practitioner. . _ _ vices in the dairy and beef industries. ey are a trusted source
€ Be aware of a practitioner derived curriculum for dairy, Covf advice and information for farmers. e role of the veterinar-
and calf and feedlot practice. ian has expanded from the treatment of individual animals to a
more cost-e ective holistic role in whole-farm consultancy and
Introduction herd health management. e need to retain the skills to sup-

port our traditional role, while at the same time introducing new

ere has been a long-standing interest within the veterinaryskills to service the future needs of the cattle industries, makes
profession in farm animal veterinarians moving away fronveterinary education challenging.
providing re brigadee services to sick and injured animals € needs of the industry, individual farmers, veterinary
and towards a role as a trusted advisor to the farmer, providirgractices as employers and government all need to be met.
preventative animal health consultancy services (Adam, 20130 addition, an important, but o en overlooked, role of cat-

Nordlund (1998) summarised the challenges in delivetle veterinarians is their leadership role in promoting change
ing cattle practice services in the 21st century. «Veterinarials optimise health, sustainability, welfare, productivity and
sometimes argue as to whether a herd reproductive programfeo tability. However, the profession is o en accused of being
sproduction medicines or straditional medicines. | would contendgeactive rather than proactive. Recent reports on the role of
that it could be either. If a group of cows are examined, pregnaidral and livestock veterinarians have highlighted the need to
cies recorded, abnormalities treated, heats predicted, and l@ake farmers more aware of the wide range of cost-e ective
at that point, the reproductive program is traditional medicineservices we can o er (Frawley, 2003; Lowe, 2009). Itis o en the
directed at correcting problems of many individual cowscase that we actively promote only a fraction of the potential
On the other hand, if herd performance is summarised antange of services that we could deliver and contribute.
charted, allowing management to make herd-based decisionsjs chapter presents some practitioner-de ned entry level
the reproductive program is sproduction medicinee. graduate competencies that are considered to be important.

Because of the subtle nuances of these terms, it is more pefrequency with which practitioners use a range of cattle
cise to characterise dairy veterinary services as having thractice-related skills and procedures is presented.

Bovine Medicineird Edition. Edited by Peter D. Cockcroft.
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Table 3.1 AVMA statement on clinical competencies outcomes. design. Morinet al (2002a; 2002b) reported the outcomes of a
survey of veterinarians involved in cattle practice working in

X , e - the United States in two papers. ere were 1030 respondents.
values to practise veterinary medicine, independently, at the time of A mmar f the r Its 1 rted for 95 individual ani
graduation. At a minimum, graduates must be competent in providing su ay 0 e ?SU S repo e o ual ani-
entry-level health care for a variety of animal species. mal medicine and animal production procedures performed
The school/college must provide evidence that students/graduates have had most frequently in bovine practice and the skills expected of
adequate access to primary care cases and hands-on experiences with live  entry-level veterinarians are presented in Tables 3.3 and 3.4
animals, and it must address clinical competencies in the following areas: respectively (Morinet al 20023.) e authors concluded

1 Comprehensive patient diagnosis and demonstration of problem solving that a bal bet individual . | dici d . |
skills (e.g. appropriate use of clinical laboratory testing, and record ata balance between individual animal medicine and anima

Veterinary graduates must have the basic scienti“c knowledge, skills and

management). production training must be sought because, without good diag-
2 Comprehensive treatment planning, including patient referral when nostic and technical skills at ¢hindividual animal level, new
indicated. graduates will be unable to make accurate herd-level diagnoses
3 Anaesthesia and pain management, patient welfare. and institute appropriate cost-e ective control measures.
4 Basic surgery skills, experience and case management. .
5 Basic medicine skills, experience and case management. A ngmary of the results of 53 surgery, ar_]aeSth_eSIa’ and
6 Emergency and intensive care case management. restraint procedures performed most frequently in bovine prac-
7 Health promotion, disease prevention, zoonosis and food safety. tice and the entry-level skills expected of new veterinary grad-
8 Client communications and ethical conduct. uates are presented in Tables 3.5 and 3.6 (Metial, 2002b).
9 Strong appreciation for the role of research in furthering the practice of

e results of this survey indicated that private veterinary
practitioners who work with cattle perform a variety of surgery,
anaesthesia, and restraint procedures on a frequent basis (11
procedures, performed at least once a month), and expect

e Royal College of Veterinary Surgeons (RCVS) andentry-level veterinarians to be skilled and to require little
the American Veterinary Medical Association (AVMA) havesupervision in those procedures. e highest rated proce-
de ned clinical competencies for day one graduates. e RCV&ures involved the processing of cattle (castration, dehorning,
Day One Competencies are under review and can be accesg@fboing, and ear implant placement), anaesthesia (epidural
at the RCVS website. e AVMA clinical competencies areanaesthesia, local anaesthesia of the horn, eye, and orbit, local
presented in Table 3.1. or regional anaesthesia of the ank, and IV or IM sedation),

e British Cattle Veterinary Association (BCVA) has devel- wound management, hoof examination and treatment, repair of
oped a list of essential and desirable day one skills. is isiterine or vaginal prolapse, caesarean section, and removal of
designed to enable students who wish to develop a careersiipernumerary teats. Generabgmspeci ed) surgical skills and
cattle practice to have guidance when seeing practice durigéneral (non-speci ed) restraint skills, as well as several more
their extra mural studies (EMS). e aim in devising this list speci ¢ skills (castration, dehorning, gastrointestinal surgical
was to help undergraduates identify and then attain the skilkills, caesarean section, and uterine prolapse repair), were listed
expected by employers while on EMS. is list is reproduced inamong the ve most important skills for entry-level veterinari-
Table 3.2. ans in bovine practice by50 respondents. Unfortunately, these

In a study by Miller (2004), practitioners identi ed the same skills were also listed among the most de cient.
entry-level knowledge requirements and skills (competencies) ubyet al (2013) performed a survey of practising veterinari-
needed by new veterinary graduates as they enter food aniraak involved in dairy practice to identify the skills they used most
practice. e study used focus groups and a validated methodrequently and their opinions of the skills required of entry level
of curriculum development. is study included competency veterinarians for this sector of the profession. e survey was in
lists for dairy, cow and calf and feedlot cattle. e number of western Canada. e ten skills performed at least once a month
practitioners contributing to each of these sections was eigltfy the 24 respondents who spent 75% or more of their time in
nine and 13 respectively. e outcomes of this study are reprodairy practice are presented in Table 3.7.
duced at the end of this Chapter. Further details regarding the e survey asked these practitioners to |dent|fy what they
methodology used to create the lists can be found at the websiigught were the three mostimportant skills new graduates need
CVM.Missouri.edu/FADACUM. to have and what three skills new graduates were lacking the

Information about the skills most frequently used by bovingnost. e ve most important skills in ranked order were preg-
practitioners and the pro ciency that practitioners expect ohancy diagnosis, physical examination, general surgery, herd
entry-level veterinarians is useful in shaping core curriculuriealth management and communication. e skills in which

veterinary medicine.
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Table 3.2 British Cattle Veterinary Association ... day one skills.

Essential Requirements of a Farm Animal Practitioner:

1

N

W

~N o

©

10

11
12
13
14

15

16

17

18
19

Be able to handle and restrain or to direct adequate restraint of the animal to be examined safely and effectively and understand the responsibility
for other persons in attendance. This includes:

o the ability to cast and roll a cow

o restrain a foot for examination and treatment

o restrain a cow for stomach tubing

Be able to perform a thorough clinical examination with appropriate history taking. This includes:

o thoracic and abdominal auscultation

o rectal and reproductive tract examination

Assess the nutritional status of an animal and be able to body condition score and advise appropriately on feeding and husbandry procedures.
Be able to assess an obstetrical problem for example a calving or prolapse and perform a thorough examination. Be able to know personal
limitations and when to request assistance.

Appreciate and advise on animal welfare improvements in conjunction with management, economics and the welfare ethics. Also appreciate the
law and codes of recommendations with regards to welfare and welfare ethics.

Understand and demonstrate adequate bio-security and be able to advise on bio-security procedures.

Be able to advise and administer appropriate treatment for disease in both individuals and groups of animals, with an appreciation of economic and
practical challenges.

Be able to advise on preventative medicine.

Following assessment, be able to safely perform:

o sedation

o general anaesthesia

o analgesia of the bovine animal

Be competent in the performance of local anaesthesia including ring blocks and epidurals. Be able to administer for the procedures of:

o castration

o disbudding/dehorning

o uterine replacement

o caesarean section

o abdominal surgery

o teat surgery

Be able to sterilise equipment and apply the principles of aseptic surgical techniques in order to carry out basic surgical procedures.

Be able to humanely euthanize an animal while ensuring personal safety and safety of assistants. Also advise on carcass disposal.

Be able to perform a basic post mortem with sample collection and transportation and be able to interpret and advise on results.

Be able to demonstrate an understanding of public health and food production and advise on procedures following the discovery of a noti“able
disease and zoonotic diseases.

Be able to administer treatment to an animal via all routes of administration. This includes:

o intravenous injection

o uterine irrigation

o stomach intubation

o intramammary infusion

Be able to rectally examine an animal and pregnancy diagnose manually from 60 days. Be able to “nd the cervix and manually palpate ovaries and
ovarian structures. Appreciate the importance of practice and to have the con“dence to know personal limitations and to recheck at a later date if
required.

Be able to routinely trim a foot and identify obvious lesions. Also be familiar with types of foot blocks available and be able to apply a preferred type
of foot block adequately.

Be familiar with animal health statutory requirements and procedures for investigations, i.e. abortion.

Be familiar with certi“cation for emergency slaughter on farm and legislation regarding transport of casualty animals.

Desirable Day One Skills for a Farm Practitioner:

1

2

3

Be able to perform local anaesthesia in the form of paravertebral nerve blocks and Intravenous Regional Anaesthesia for the performance of
abdominal surgery and digital amputation respectively.

Have a knowledge and understanding of animal production data and performance indicators and be able to advise on improving welfare and
economic performance.

Be able to rectally examine an animal and consistently pregnancy diagnose manually from 60 days and with ultrasound from 40 days.
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Table 3.3 Frequency with which bovine veterinarians performed procedures and skills pertaining to individual animal medicine or animal production (adapted

from Morin et al., 2002a).

At least twice each week

€ Administration of injections

€ Oral administration of medication

€ Pregnancy detection by palpation per
rectum

€ Venipuncture

€ Treatment of pneumonia

At least once a week

€ Manual extraction of a calf

€ Treatment of diarrhoea

€ Auscultation of lungs

€ IV "uid therapy

€ Cardiac auscultation

€ Auscultation of the Gl tract

€ Development of vaccination programs

€ Control of a respiratory problem in a herd
€ Development of an anthelmintic program
€ Breeding soundness examination (cow)
€ Faecal "otation

At least once a month

€ Necropsy

€ Treatment of metritis

€ Treatment of bloat

€ Control of an off feed problem in a herd
€ Development of parasiticide programs
€ Oestrus synchronisation

€ Control of a diarrhoea problem in a herd
€ Treatment of clinical mastitis

€ Subconjunctival injection

€ IV catheterisation

€ Percussion of the thorax

€ Residue avoidance program

€ Preconditioning/metaphylaxis program
€ Body condition scoring

€ Sanitation/hygiene program

€ Control of an infertility problem in a herd
€ Client education

€ Colostrum management program

€ Control of an abortion problem in a herd
€ Breeding soundness examination (bull)

Less than once a month

€ Control of a lameness problem in a herd
€ Neurologic examination

€ Tuberculosis testing

€ Control of a nutrition problem

€ Milk culturing

€ Aseptic milk sampling

€ Fetotomy

€ Skin scraping or biopsy

€ Control of a mastitis problem in a herd
€ Uterine detorsion

€ Advising about feed additives

€ Bacteriologic culturing (not milk)

€ Advising about milk replacers

€ Urinalysis

€ Use of California Mastitis Test

€ Quantitative faecal examination

€ Somatic cell count analysis

€ Tissue aspirate or biopsy

€ Assessment of heifer growth

€ Assessment of intervention ef‘cacy
€ Gram staining

€ Cytological examination

€ Assessment of housing or ventilation
€ Advising about genetics or breeding
€ CBC

€ Radiography

€ Use of computer records

€ Forage sampling

€ Advising about grazing program

€ Ration analysis

€ Use of spreadsheets

€ Assessment of DHIA records

€ Abdominocentesis

€ Rumenocentesis

€ Retinal examination

€ Bulk tank milk analysis

€ Blood transfusion

€ Assessment of feed particle size

€ Assessment of milking procedures
€ Feed dry matter determination

€ Ration formulation

€ Assessment of ration cation-anion balance
€ Economic analysis

€ Arti“cial insemination

€ Advising about waste management

€ Financial advising

€ Nasal swabbing

€ Transtracheal aspiration

Never performed the procedure or
technique

€ Pelvimetry

€ Transfaunation

€ Milking machine performance evaluation
€ Ultrasonography

€ Ultrasonographic pregnancy diagnosis
€ Cerebrospinal "uid collection

€ Endoscopy

€ Electrocardiography

€ Embryo transfer

€ Pulmonary artery pressure determination
€ Echocardiography

Gl = Gastrointestinal. DHIA= Dairy Herd
Improvement Association.
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Table 3.4 Pro“ciency expected of entry-level bovine veterinarians for procedures and skills pertaining to individual animal medicine or animal production

(adapted from Morin et al., 2002a).

Complete knowledge and excellent skills
€ Administration of injections

€ Oral administration of medication

€ Venipuncture

€ IV "uid therapy

€ Faecal "otation

Working knowledge and good skills

€ Treatment of pneumonia

€ Auscultation of lungs

€ Cardiac auscultation

€ Necropsy

€ Treatment of bloat

€ Treatment of diarrhoea

€ Auscultation of the Gl tract

€ Manual extraction of a calf
Subconjunctival injection

IV catheterisation

Treatment of clinical mastitis
Pregnancy detection by palpation per
rectum

Control of a diarrhoea problem in a herd
Control of a respiratory problem in a herd
Development of vaccination programs
Development of an anthelmintic program
Treatment of metritis

Aseptic milk sampling

Control of an off feed problem in a herd
Percussion of the thorax

Skin scraping or biopsy

Development of an insecticide program
Tuberculosis testing

Oestrus synchronisation

Residue avoidance program

Use of California Mastitis Test
Urinalysis

Colostrum management program
Breeding soundness examination (cow)
Preconditioning/metaphylaxis program
Body condition scoring

€ Tissue aspirate or biopsy

€
€
€
€

ah dh dh dh dh dh dh dh dh dh dh dh dh dh dh dh dh dh

€ Gram staining

€ Bacteriologic culturing (not milk)

€ Milk culturing

€ Quantitative faecal examination Control of
an abortion problem in a herd

€ Control of an infertility problem in a herd

€ Sanitation/hygiene program

€ Client education

€ Neurologic examination

€ Cytological examination

€ Radiography

€ Control of a lameness problem in a herd

€ Advising about milk replacers

€ Control of a mastitis problem in a herd

€ CBC

€ Somatic cell count analysis

€ Breeding soundness examination (bull)

Some knowledge and basic skills
Fetotomy

Uterine detorsion

Assessment of heifer growth
Blood transfusion

Bulk tank milk analysis

Control of a nutrition problem
Abdominocentesis

Forage sampling

Use of computer records

Retinal examination

Advising about feed additives

Use of spreadsheets
Rumenocentesis

Assessment of milking procedures
Assessment of intervention ef‘cacy
Ration analysis

Nasal swabbing

€ Feed dry matter determination

€ Assessment of housing or ventilation
€ Transtracheal aspiration

€ Assessment of DHIA records

€ Assessment of feed particle size

da dh dh dh dh dh dh dh dh dh dd dh dh dh dh dh b

€ Advising about grazing program

€ Ration formulation

€ Assessment of ration cation-anion balance
€ Economic analysis

€ Arti“cial insemination

€ Advising about genetics or breeding

€ Transfaunation

€ Ultrasonography

€ Pelvimetry

€ Advising about waste management

€ Endoscopy

€ Financial advising

€ Cerebrospinal "uid collection

€ Ultrasonographic pregnancy diagnosis

Ability to research and refer

€ Milking machine performance evaluation
€ Electrocardiography

€ Echocardiography

€ Pulmonary artery pressure determination
€ Embryo transfer




Education and Cattle Practice: *What Do We Do? What Should We Do?e 31

Table 3.5 Frequency with which bovine veterinarians performed surgery, anaesthesia, and restraint procedures (adapted from Metial., 2002b).

At least once a week

€ Castration

€ Epidural anaesthesia

€ Dehorning

€ IV or IM sedation

€ Tattooing

At least once a month

€ Wound management

€ Hoof examination and treatment

€ Ear implant administration

€ Local or regional anaesthesia of the "ank
€ Uterine prolapse repair

€ Vaginal prolapse repair

€ Casting (for restraint)

€ Supernumerary teat removal

€ Roping (for animal capture)

€ Corrective or cosmetic hoof trimming
€ Caesarean section

Less than once a month

€ Omentopexy or surgical abomasopexy

Episiotomy

Repair of teat obstruction

Local anaesthesia of the horn
Nictitating membrane "ap

Umbilical herniorrhaphy

Local anaesthesia of the eye and orbit
Excision of interdigital “broma
Enucleation or exenteration
Orthopaedic splinting

Exploratory laparotomy

Fracture repair by casting

Excision of nictitating membrane

Tail docking

Digit amputation

Urethrostomy

€ Branding

€ Abomasopexy by blind suture or toggle
€ Temporary rumenostomy

€ IV regional anaesthesia

€ Rumenotomy

a dh dh dh dh dh b dh dh dh dh d dh dh b

€ Joint lavage or arthrocentesis

€ Repair of recto-vaginal laceration or “stula
€ Umbilical resection

€ Procedures to create teaser bulls

Never

€ Hyperthermia treatment for neoplasia

€ Cryosurgery

€ Ovariectomy

€ Corrective penile or preputial surgery

€ Tracheostomy

€ Intestinal resection and anastomosis

€ Urethroplasty

€ Liver biopsy

€ Fracture repair by means other than casting
€ Tracheal intubation

€ Inhalation anaesthesia

€ Pelvic symphysiotomy

Table 3.6 Pro“ciency expected of entry-level bovine veterinarians for surgery, anaesthesia, and restraint procedures by practitioners (adapted from Mdmh,

2002b).

Working knowledge and good skills
€ Castration

€ Epidural anaesthesia

€ Dehorning

€ Wound management

€ IV or IM sedation

€ Hoof examination and treatment

€ Local or regional anaesthesia of the "ank
€ Ear implant administration

€ Tattooing

€ Uterine prolapse repair

€ Vaginal prolapse repair

€ Supernumerary teat removal

€ Caesarean section

€ Casting (for restraint)

€ Local anaesthesia of the horn

€ Local anaesthesia of the eye and orbit

€ Nictitating membrane "ap

€ Repair of teat obstruction

€ Episiotomy

€ Corrective or cosmetic hoof trimming
€ Fracture repair by casting

€ Umbilical herniorrhaphy

€ Orthopaedic splinting

€ Omentopexy or surgical abomasopexy
€ Tail docking

€ Excision of interdigital “broma

€ Excision of nictitating membrane

€ Enucleation

Some knowledge and basic skills

€ Exploratory laparotomy

€ Digit amputation

€ Roping (for animal capture)

€ IV regional anaesthesia

€ Urethrostomy

€ Branding

€ Temporary rumenostomy

€ Rumenotomy

€ Hyperthermia treatment for neoplasia

€ Tracheostomy

€ Repair of recto-vaginal laceration or “stula
€ Abomasopexy by blind suture or toggle

€ Umbilical resection

€ Joint lavage or arthrocentesis

€ Cryosurgery

€ Tracheal intubation

€ Inhalation anaesthesia

€ Intestinal resection and anastomosis

€ Liver biopsy

€ Urethroplasty

€ Procedures to create teaser bulls

€ Fracture repair by means other than casting
Ability to research and refer

€ Corrective penile or preputial surgery

€ Ovariectomy

€ Pelvic symphysiotomy
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Table 3.7 Skills performed at least once a month by respondents spending
75% or more of their time in dairy practice f = 24) (adapted from Luby
et al, 2013).

Table 3.8 Attributes that were identi“ed as important or very important by
the majority of the non-small animal veterinarians (adapted from Mellenby
et al,, 2011).

Skill

Abdomen examination
Injection

Body condition scoring

Attribute

€ Knowledge about veterinary medicine and surgery
€ Good with animals

Thorax examination

Sedation

Dystocia management

Oral medication

Displaced abomasum surgery

€ Compassion for patients

€ Cleanliness

€ Good practical skills

€ Honesty

€ Con“dence

€ Friendliness

€ Compassion for owners

€ Good communication skills

level entry veterinarians seem least prepared, in ranked ordglRizzglgts:;:ng'iilgitaﬁons and knows when to seek advice
were pregnancy diagnosis, herd health management, gen%réood atexplginmg technical terms
surgery, communication and nutrition. e authors concluded ¢ pecisiveness
that the design of veterinary curricula should continue to focus Patience
on ensuring su cient training in individual animal skills, but € Clear about cost of treatment
also should ensure that veterinarians possess the skills to adapf'eness
. . . . . € Ability to work in a team

to a changing industry. e changing industry includes some , icapie personality
task based skills being performed by non-veterinarians and tReofessional appearance
increasing recognition by larger dairies of the importance of
herd health programs.

Adam (2013) reported on the outcomes of a survey of UK
veterinarians involved with farm animal work. ere were herd health planning and advisory services are provided by
375 respondents. One of the aims of the study was to identififany farm animal vets.
the main services provided by UK farm animal veterinarians. e perception of veterinarians and non-small animal (SA)
Respondents were invited to describe the three main serviegents which included farm animal veterinarians on what
that they provide to their farming clients, e categories of attributes constitute *a good veterinariane were examined by a
veterinary services described by the respondents were: hgigkstionnaire survey (Mellenbst al, 2011). e majority of
health/advisory; statutory testing (mainly TB testing); fertilitythese veterinarians rated the attributes in Table 3.8 as important
obstetrics; disease investigation; emergency treatment; visitigvery important.
sick animals; dispensing medication; and technical services (e.ge cattle practitioner-de ned competencies (Boxes 3.1 to
castration, dehorning and foot trimming). 3.3) need to be tempered with the broader educational needs of

Fertility services were the most commonly mentioned, witlthe veterinary graduate and the requirements of the statutory
57% of respondents stating that they provide fertility servicegecreditation boards. However, the implications of the studies
including pregnancy diagnosis, ultrasound scanning, reprodugresented on curriculum design and time allocation are obvious.
tive therapeutics and bull fertility examinations. e second New graduates need to be pro cient in common and important
most common class of services was the examination, diagnasifils and procedures to support individual, as well as herd level,
and treatment of sick animals, which was mentioned by 51¥ractice. Non-technical skills such as communication, report
of respondents. 32% of respondents mentioned herd healffyiting and business management are now being recognised
planning and other advisory services. e author concludedas crucial to the promotion and leadership in bringing about
that while traditional reactive services are clearly still an impokranslational change, so that veterinarians can maximise their

tant part of farm animal practice, the ndings indicate thatcontribution to herd welfare, health, production, sustainability
preventative or advisory services such as routine fertility visitgnd pro tability in the cattle industries.
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Box 3.1 Dairy Competency List (Source: Reproduced with permission from AAVMC).

A. Demonstrate knowledge of general animal f. abortion and infertility

husbandry/production

1 Demonstrate an understanding of dairy farm operation from the 1 Perform a complete physical examination
dairymanes perspective 2 Demonstrate ability to take history and examine the environment
2 Demonstrate an understanding of dairy farm operations 3 Demonstrate ability to determine appropriate lab tests for different
a. waste management situations
b. feeding management 4 Interpret laboratory result:
c. employee management a. faecal
d. herd management b. bacteriology
3 Demonstrate a knowledge of dairy cow anatomy and physiology c. serology
4 Describe physiology and endocrinology of: d. virology
a. lactation e. serum chemistries
b. reproduction f. cytology
c. ruminant digestion g. antibiotic sensitivity tests
5 Identify good husbandry practices to maximise performance 5 Discuss hormonal therapy
6 Perform animal handling and restraint techniques 6 Describe the importance of follow-up communications for
7 Describe animal behaviour treatment success
a. normal behaviour 7 Explain how and why to teach clients diagnostic procedures (e.g.
b. abnormal behaviour auscultation, taking temperature, California Mastitis Test, etc)
8 Identify production parameters for: 8 Perform faecal examination
a. milk production 9 Perform a post-mortem examination and collect appropriate

b. reproduction
c. udder health
d. replacement heifers
9 Explain the importance of public perception of animal welfare (i.e.
humane treatment of animals).
10 Describe the life cycle of a dairy animal:

a. adult tranquilisers appropriately
b. heifer 3 Perform local and regional nerve blocks:
c. calf a. epidural
11 Identify methods to reduce the risk of injury: b. line
a. personal c. inverted L
b. to farm workers d. cornual
12 Demonstrate problem-solving ability e. retrobulbular

. Demonstrate knowledge of population medicine/epidemiology
1 Describe the interrelationships between disease, production, and
economics (use individual cow problems to identify herd problems)

2 Identify the principles of cow comfort a. caesarean section
3 Describe the components of milking systems b. teat surgery
4 Demonstrate an understanding of milking machine function c. claw amputation
5 Describe a colostrum management program d. eye enucleation
6 Differentiate between a perceived and actual problem e. torsions
7 Demonstrate an understanding of oestrus synchronisation f. laparotomy
8 Design and build treatment protocols for common diseases g. different approaches for displaced abomasal surgery
9 Interpret the accuracy of scienti“c information h. umbilical hernia repair
a. demonstrate an ability to apply statistics to dairy-related i. castration
problems j. uterine torsion
b. demonstrate an understanding of epidemiology k. tail docking
10 Demonstrate an ability to evaluate herd production records I. removal of supernumary teats
11 Develop a diagnostic plan for problems associated with the m. rumenotomy
following: n. draining abscesses tumour removal
a. nutrition 0. third eyelid "ap
b. mastitis: p. cryotherapy
(1) environmental g. Caslickes procedure
(2) contagious r. uterine amputation
c. calf and heifer development s. uterine prolapse
d. lameness t. vaginal prolapse

e. metabolic diseases:
(1) milk fever
(2) ketosis
(3) indigestion

C. Demonstrate an understanding of individual animal medicine

10
11

D. Demonstrate an understanding of anaesthesia/euthanasia

1
2

E. Demonstrate an understanding of surgical treatments
1 Perform and demonstrate an understanding for:

u. wound management
2 Demonstrate an understanding of sterile techniques
3 Identify common surgical instruments
4 Demonstrate the proper use of surgical instruments

samples
Perform bacteriology as related to milk quality
Perform bull breeding soundness exam

Discuss the acceptable methods and proper use of euthanasia
Demonstrate an ability to understand and use sedative agents and

f. paravertebral
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5 Describe sterilisation techniques i. insurance
6 Differentiate between abscesses, seromas and hematomas j. inventory control
F. Demonstrate an understanding of medical treatment 2 Discuss different types of practice structure
techniques 3 Demonstrate an understanding for and apply time management
1 Perform medical techniques: techniques
a. bandaging techniques 4 Discuss professional record keeping responsibilities:
b. casting procedures a. legal
c. arti“cial insemination b. professional
d. transtracheal wash 5 Explain the importance of prioritising tasks in a practice environment
e. rumenocentesis 6 Develop strategies to work with other professionals and/or allied
f. liver biopsy industries
g. placement of stomach tube 7 Discuss the importance of follow-up for public relations
h. hoof trimming 8 Discuss the legal responsibilities for client/staff safety
i. hoof care J. Demonstrate people skills ability
j. tattooing 1 Demonstrate writing and oral communication skills:
k. rectal palpation a. with clients
2 Demonstrate competencies in obstetrical procedures, including b. with staff
fetotomy c. with colleagues
3 Demonstrate proper use of obstetrical instruments 2 Identify positive stress management techniques
4 Demonstrate drug administration techniques: 3 Demonstrate ability to use active listening skills
a. intramuscular injection 4 Identify techniques to effectively resolve con”icts
b. subcutaneous injection 5 Demonstrate skills in delegation of tasks
c. intravenous injection 6 Discuss the bene'ts and responsibilities associated with delegation
d. oral of tasks
e. topical 7 Discuss the management structure of dairy farm operation and
5 Collect a sterile milk sample how to work within the structure to implement changes
6 Collect blood samples: 8 Discuss the importance of speaking in laymanes terminology with
a. jugular clients
b. tail 9 Describe the importance of recognising teachable moments
7 Demonstrate collection of urine samples 10 Discuss the importance of team memberse individual roles and thei
8 Perform faecal sample collection contribution to the team
9 Perform IV catheter placement for cows and calves 11 Discuss the importance of recognising cultural and personality traits
10 Administer "uid therapy 12 Identify learning styles
11 Administer intramammary products 13 Discuss the necessity of a family/work balance
12 Demonstrate an understanding of how and why to teach basic . Demonstrate an understanding of informatics
treatment techniques to clients 1 Describe how to identify and access valid sources of information
G. Demonstrate knowledge of clinical pharmacology and 2 Identify resources:
regulatory responsibility a. people
1 Discuss the rational use of antibiotics b. periodicals
2 Demonstrate knowledge of cost/bene“t analysis of treatment c. cyberspace
3 Demonstrate proper storage and handling of pharmaceuticals and . Demonstrate an understanding of quality assurance
biologicals 1 Discuss veterinary responsibilities in maintaining a safe food supply
4 Demonstrate an understanding of potential human abuse of 2 Interpret bulk tank samples and other surveillance methods
veterinary pharmaceuticals 3 Demonstrate microbiological skills as they relate to milk quality
5 Demonstrate an understanding of the clinical pharmacology of 4 Demonstrate ability to develop an on-farm HACCP, including
common antibiotics ten-point plan for dairy beef quality assurance and dairy quality
6 Demonstrate an understanding of the criteria for a assurance
veterinary-client-patient relationship 5 Discuss the interactions associated with milk quality (i.e. public
7 Demonstrate an understanding of managing adverse drug reactions health, farm “nances, and regulations)
H. Recognise, treat, and/or control common diseases of dairy cows . Demonstrate an understanding of ethics and professionalism
I. Demonstrate knowledge of business skills and practice 1 Describe the importance of maintaining a professional image
management 2 Discuss veterinarian/client con“dentiality
1 Demonstrate an understanding of: 3 Demonstrate an understanding of work ethics and expectations of
a. accounts receivable veterinary practice
b. tax liabilities 4 Demonstrate self-discipline:
c. overhead a. dependability
d. cash "ow b. positive attitude
e. lifestyle management c. appropriate attire
f. client complaints 5 Demonstrate an understanding of the Animal Medicinal Drug Use
g. employee management Clari“cation Act
h. bene“t packages
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6 Discuss the expectation of the community, the regulatory agencies
and the general public for the veterinarian

7 Discuss the importance of continuing education

8 Discuss how to build credibility and rapport with clients

9 Discuss how to separate personal and client business objectives

. Demonstrate an understanding of public health

1 Discuss principles of meat hygiene
2 Demonstrate an understanding of zoonotic diseases:
a. Salmonellosis
. E. coliH0157
. Johness disease: Crohnss disease
. Bovine spongiform encephalopathy (BSE)
. Cryptosporidosis
. Tuberculosis (TB)
. Brucellosis
. Listeria
i. Leptospirosis
j. Rabies
3 Discuss disaster relief awareness

SQ «+® Q0 T

O. Explain the bene“ts and structure of organised veterinary

medicine

1 American Veterinary Medical Association

2 State veterinary association

3 Breed speci“c organisations

4 State and national organisations

5 ldentify strategies to develop a peer network
Demonstrate an understanding of nutrition

1 Discuss principles of nutrition

2 Evaluate:

. rations

. feedbunk management

. storage of feedstuffs

. ration preparation and delivery

. dry cow rations

f. manure

Identify health-related problems due to improper nutritional
management

Describe importance of water

O Q20 T
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Box 3.2 Cow-Calf Competency List (Source: Reproduced with permission from AAVMC).

A. Demonstrate knowledge of general animal

h
1

1
1

1

2

3

. Demonstrate knowledge of individual animal medicine

usbandry/production
Discuss the function and economics of each segment of the cow-calf D.
industry
a. hobby herds
b. gleaner (crop residue) herds
c. commercial herds
d. seedstock herds
Describe the beef cow-calf production cycle and its interactions with
the farm community
Demonstrate an understanding of veterinary mediciness role in the
total cow-calf industry system
Demonstrate an understanding of beef cattle terminology (basic
vocabulary), e.g. breeds, body types, equipment, nutrition, feeding,
etc.
Discuss animal breeding systems, line breeding, crossbreeding and
terminal crosses
Summarise expected progeny differences
Demonstrate an understanding of bovine behaviour during handling
and transport
Demonstrate an understanding of cattle marketing structures
Describe components that affect animal welfare, e.g. environment,
facilities, etc.

. Demonstrate a knowledge of population medicine/epidemiology

1 Discuss disease dynamics

List risk factors for various types of diseases

Apply statistical principles to different practice situations

Explain the principles of biosecurity

Discuss the pros and cons of metaphylaxis

Describe and discuss prophylaxis, prevention, and immunisation
strategies

Discuss biometrics, statistics, and scienti“c method

Explain the steps and process of record analysis

Demonstrate ability to perform a pregnancy examination
Conduct a clinical examination

Given several situations establish a herd diagnosis for each situation

[o2 &2 N GV V]

7
8
9
0
1
G.
Demonstrate an understanding of cattle restraint

a. physical restraints

b. chemical restraints

Perform a physical examination utilising the “ve senses:
subjective/objective/assessment/plan

Recognise and discuss the cost effectiveness of laboratory tests

4 Evaluate the cost effectiveness of treatments

5 Recognise the attributes of a normal bovine

Administer anaesthesia/euthanasia

1 Explain indications for the use of available local, regional and general
anaesthesia agents and demonstrate proper technique of
administration

2 Describe the indications for combinations of physical and/or chemical
restraint

. Perform surgical treatments

1 Perform routine emergency surgeries without assistance by
professionals

. Caesarean section

. Obstetrical procedures

. Prolapse of vagina, uterus and rectum

. Urinary calculi and complications

. Laceration repair

. Bloat management

Demonstrate an understanding of principals of surgery ... aseptic
technique, suture material, suture patterns, etc.

Discuss contamination factors

Explain and illustrate the anatomical relationship of various surgical
approaches

Demonstrate “eld surgical techniques

Diagnose and treat feet problems

o T o

- 0 o

5
6

. Demonstrate knowledge of medical treatment and diagnostic

techniques

1 Demonstrate ability to perform intravenous (IV), intramuscular (IM),

subcutaneous (SQ), intraperitoneal (IP), intradermal (ID), oral (PO),

intrauterine (IU) and ear implantation procedures

Demonstrate physical restraint techniques

Demonstrate breeding soundness examination (BSE), pregnancy

determination, palpation, auscultation and ballottement

Demonstrate ability to use radiology and ultrasound equipment and

interpret produced images

Demonstrate ability to use laboratory equipment and interpret

“ndings

Demonstrate a knowledge of clinical pharmacology and

regulatory responsibility

1 Demonstrate knowledge of resources available today (e.g.
Compendium of Veterinary Productstextbooks, Food Animal Residue
Avoidance Databank, etc.)

2 Describe the mechanisms of action for different antibiotics

w N
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Discuss factors in"uencing proper drug choice and treatment
protocols

Explain cost effectiveness of treatments

Describe "exible labelling

Explain the factors affecting drug withdrawal times
Summarise AMDUCA, i.e. records, labelling, valid
veterinarian-client-patient relationship (VCPR)

Demonstrate the proper use of prescription writing

. Recognise, treat, and/or control (RTC) common and exotic
diseases of cattle

. Demonstrate knowledge of business skills and practice
management

Demonstrate knowledge of basic record-keeping and accounting
procedures

a. Medical

b. Financial

Explain the importance of clean environment as related to clinic,
equipment and vehicles

Calculate and discuss your “nancial worth to both practice and client
De‘“ne a good work ethic and list its components

Demonstrate how to teach leadership and team member skills to
clinic staff

Explain partial budget cost/bene“t

Discuss and list the costs associated with operating a business
Explain the necessity of billing for all services rendered

Discuss the principle of total quality management

. Demonstrate people skills ability

Discuss all aspects of communicating with clients

Demonstrate how to teach leadership and team member skills to
clinic staff

Practise listening skills

List the basic personality types and explain their signi“cance
Demonstrate willingness and ability to work with clients
empathetically.

Demonstrate an ability to deal with people at their level

Explain the process for resolving con”icts

. Demonstrate an understanding of informatics
1 Demonstrate an understanding of critical review of scienti“c literature R.

Demonstrate ability to access the internet

Demonstrate ability to access and use online databases

Explain the importance of continuing education and lifetime learning
Demonstrate ability to use appropriate software programs

Explain the importance of knowing resources available at colleges of
veterinary medicine

. Demonstrate an understanding of quality assurance

Describe beef quality assurance

2 Discuss the veterinarianes role in the delivery of beef quality assurance

programs

M. Demonstrate an understanding of ethics and professionalism

Explain how the delivery of professional services can convey the
correct professional images

Explain the importance of state practice acts and discuss the
practitionerss role in enforcement

Discuss the importance of personal appearance and professionalism
Explain the importance of having a sense of community service
Explain the bene“ts of organised veterinary medicine

Recognise the importance of personal hygiene

Discuss proper disposal of trash and medical waste

O.

P.

Q.

8 Explain the bene“ts of camaraderie rather than competition among
9 Discuss reasons to maintain written records for each case
10 Discuss the importance of appreciating the publices perception of

. Demonstrate an understanding of public health

1
2

3
4

Demonstrate an understanding of state and federal regulations

1

o g~ wWwN

7
8

Demonstrate an understanding of nutrition

1
2

w

Demonstrate ability in problem solving

Crystal ball

1

7

9

10

practitioners
(examination, treatment, recommendation, etc.)
animal welfare

List and discuss the zoonotic diseases of cattle

Discuss manure management problems associated with cow-calf
operations

Explain the structure of the public health system

Discuss the role of veterinarians in the public health system

Demonstrate an understanding of OSHA regulations that pertain to
practice

Describe biosecurity environmental concerns

Discuss environmental regulations associated with cow/calf industry
Explain the responsibility associated with federal accreditation

List reportable cattle diseases

Demonstrate an understanding of proper procedures for controlled
substances

Recognise sources of information for State and Federal regulations
Discuss carcass disposal regulations

Discuss body condition management within the production cycle
Discuss the role of minerals in cow-calf nutrition and macro-micro
mineral interactions

Describe general knowledge of feed sources ... commercial product
availability

Explain role of supplements (energy, protein, mineral)
Demonstrate an understanding of:

a. forages

b. implants

c. feed stuffs

d. feed additives

List the “ve steps of problem-solving

Relate an understanding of the changing role of practitioners and
clinicians, from medical to commodity economics, based on sound
medical principle

Discuss the role for consortiums among universities

Discuss the local veterinarian as a contractor within a larger structure|
Describe diagnostics, not treatment, as the income

generator ... treatment to lowest bidder

Recognise the huge pressure in industry to license technicians to
practise alone

Discuss the trends towards fewer food animal veterinarians doing
more of what they are trained for

Discuss the expanded use of licensed veterinary assistants to
perform pregnancy checks, ultrasound, castrations, etc.

Discuss pros and cons of internships ... one year pre/post-graduate
experience

Recognise the trend towards less protectionism for the veterinariane|
role

Recognise the trend towards enforcement of practice acts only by
complaints
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A. Demonstrate an understanding of general animal
husbandry/production

1
2
3

9

Demonstrate an understanding of feedlot terminology

Demonstrate an understanding of a feedlot production cycle
Discuss the in"uencers of performance: (e.g. genetics, nutrition,
environment, animal health, cattle handling, facility design, etc.)
Demonstrate an understanding of the management of a feedlot
operation (e.g. health, maintenance, marketing services and cattle,
feed mill, and environmental issues)

Demonstrate an understanding of feedlot economics (e.qg. individual
animal, pen, pro“t centres, marketing, etc.)

Demonstrate an understanding of the desired end product for each
of the customers that a calf needs to satisfy during its lifetime (e.g.
producer, feedlot, packer, processor, retailer, restaurant, and
consumer)

Demonstrate an understanding of cattle grading and inspection.
Discuss dark cutters; carcass cuts; grading (quality grade and /yield
grade); maturity; cutability; and meat tenderness, juiciness and
"avour.

Demonstrate an understanding of the basics of equipment operation
(e.g. feed truck, front-end loader, etc.)

10 Design a risk avoidance management program for a feedlot
11 Demonstrate an understanding of animal behaviour

12 Demonstrate an understanding of cattle and beef marketing
13 Recognise the different kinds of forages

14 Discuss the nutrient value of the different forages

15

Recognise the different kinds of feedstuffs

16 Discuss the nutrient value of the different feedstuffs
17 Evaluate a feedlot ration

B. Demonstrate an understanding of population
medicine/epidemiology

1

~

Discuss disease prevention (e.g. good management practices (GMP),

cattle source, immunisation, mass medication by feed or parentally,
and biosecurity)

Demonstrate ability to perform problem solving (e.g. identify
problem, gather information, organise results, apply decision tree
analysis, rank outcome on decision tree analysis)

Apply methods and techniques of production problem investigation
Demonstrate knowledge of data collection, keeping records, and
acquisition systems

Demonstrate ability to transfer individual animal information to herd
or population database

Discuss the methods used to analyse different types of data
Demonstrate pro“ciency in the application of epidemiology
Demonstrate understanding of economic modelling, analysis, and
relevant outcomes as it relates to good management practices and
source of cattle

C. Demonstrate an understanding of individual animal medicine

1 Perform clinical examination pertinent to a given situation and
record results to apply to population data
a. Take history from client
(1) Develop listening skills
(2) Develop interviewing skills
b. Examine environment
(1) Examine herd, pasture, housing, water, feed, etc.
(2) Examine clientss and premisess environmental history
c. Perform physical exam for diagnostic purposes
(1) Determine temperature, pulse rate, and respiratory rate
(2) Check eyes, ears, nose, and throat
(3) Perform oral exam

(4) Determine age of cattle

(5) Perform rectal exam

(6) Percuss and auscultate thorax
(7) Percuss and auscultate abdomen

(a) Diagnose normality, right displaced abomasum (RDA),

ulcers, cecal torsion, rumenatony, hardware, left
displaced abomasum (LDA)
(b) Evaluate rumen function
(8) Examine musculo-skeletal system
(9) Interpret thermometer readings (normal and abnormal,
values)
(10) Collect appropriate samples
(11) Examine skin
(12) Examine urinary/genital systems
(13) Examine nervous system
d. Perform lab tests/special exams
(1) Perform vena puncture
(2) Collect and maintain samples
(3) Determine appropriate tests(s)
(4) Determine sample(s) needed to support diagnosis
(5) Determine appropriate laboratory for testing sample(s)
(6) Interpret lab results and data
(7) Discuss cost effectiveness of lab tests
(8) Discuss lab variability vs. individual animal variability
(9) Describe the sensitivity and speci“city of different tests
e. Demonstrate knowledge of clinical pathology
(1) Perform faecal exam
(2) Perform complete blood cell count
(3) Determine total plasma and packed cell volume
(4) Use various kinds of lab equipment
(5) Demonstrate knowledge of gross and microscopic
parasitology
(6) Demonstrate knowledge of clinical bacteriology
(7) Demonstrate knowledge of cytology
(8) Demonstrate knowledge of antibiotic residue tests
2 Demonstrate knowledge of post mortem examination
a. Perform a necropsy
b. Recognise normal tissue
c. Perform sample collection and submission
d. Recognise lesions
e. Discuss the importance of obtaining a complete history
3 Demonstrate knowledge of nursing care and hospital pen
management
4 Recognise good hospital management
5 Demonstrate knowledge of necropsy examination appropriate to
feedlot standards

D. Demonstrate an understanding of anaesthesia and euthanasia

procedures

1 Demonstrate an understanding of animal welfare and well-being (e.g.

castration, dehorn, eyes, claws, prolapses, abscesses, etc)
2 Discuss the importance of understanding the publices perception of
how animals are handled (including when dead)

3 Discuss the importance of establishing a long-term anaesthesia and

euthanasia policy for a feedlot

E. Demonstrate an understanding of surgical treatments
F. Demonstrate an understanding of medical treatment techniques

1 Demonstrate an understanding of the methods of administration,
equipment maintenance, and sanitation

2 Demonstrate an understanding of mass treatment techniques (e.g.
injectables, feed or water, topical, and implants)
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11

12
13

14

3 Demonstrate an understanding of individual treatment techniques
(e.g. subcutaneous, intravenous, oral (balling gun, stomach tubes)
and topical)

4 Demonstrate an understanding of injection site selection, tissue
damage and beef quality assurance

5 Demonstrate knowledge in the selection of appropriate treatment
methods (e.g. beef quality assurance, regulatory, withdrawal time)

G. Demonstrate knowledge of clinical pharmacology, drug
selection, and regulatory responsibility

Demonstrate knowledge of AMDUCA and how it impacts feedlots
Demonstrate knowledge of The Animal Drug Availability Act of
1996 (ADAA)

Demonstrate an understanding of the proper storage and handling
of pharmaceuticals and biologicals

Discuss the importance of a correct diagnosis on drug selection
Demonstrate knowledge of treatment protocols, dosing schedules,
prescriptions, other order, withdrawal times, etc.

Demonstrate an understanding of ef‘cacious drug selection (e.g.
pharmacokinetics, pharmacodynamics, and ef‘cacy data)
Demonstrate knowledge of proper selection of medication as to
ef‘cacy, route of delivery, withdrawal time, and cost

Demonstrate an understanding of proper treatment interval and
dosing (amount, route, and site selection)

Explain the proper use of withdrawal times

Demonstrate knowledge of cost and bene“t analysis (performance,

management, and safety)

Demonstrate an understanding of proper adverse product complaint

investigation and reporting

Demonstrate knowledge of production enhancement products
Demonstrate an understanding of recording and maintaining
treatment records

Demonstrate knowledge of prescription writing, other orders, and
veterinary feed directives

H. Recognise, treat and/or control diseases of feedlot cattle
1 Demonstrate knowledge of microorganisms commonly associated
with Bovine Respiratory Disease Syndrome (BRD)
a. Bovine herpes virus 1 (BHV-1) and 3/Malignant Catarrhal Fever

(MCF)
. Bovine Para in"uenza 3 virus (PI3)
. Bovine viral diarrhoea virus (BVDV)
. Bovine respiratory syncytial virus (BRSV)
. Bovine adenovirus
. Bovine rhinovirus
. Bovine corona virus
. Mannheimia haemolytica
. Pasteurella multocida
. Hemophilus somnus
. Mycoplasmaspp.

4 Demonstrate knowledge of musculo-skeletal ailments
a. Toe abscesses
b. Foot rot
c. Arthritis
d. The <Bullers syndrome
e. Laminitis
5 Demonstrate knowledge of central nervous conditions
a. Rabies
. Polioencephalomalacia
. Thromboembolic meningoencephalitis
. Nervous coccidiosis
. Acute severe acidosis associated with grain overload
. Listeriosis
Demonstrate knowledge of urogenital conditions
. Urolithiasis
. Pylonephritis
. Leptospirosis
. Dystocia
. Infections of the reproductive tract
. Castration complication
Demonstrate knowledge of ocular conditions
a. Infectious bovine keratoconjunctivitis
b. Infectious bovine rhinotracheitis
c. Foreign bodies and injury
d. Ocular squamous-cell carcinoma
Demonstrate knowledge of parasitic diseases
a. Anaplasmosis
b. Coccidiosis
c. Intestinal nematodes and cestodes
d. Flukes
e. External parasites
9 Demonstrate knowledge of miscellaneous feedlot conditions
. Heat stress
. Cold stress
. lonophore toxicity
. Organophosphate toxicity
. Urea toxicity
. Anaphylaxes
. Pericarditis and endocarditis

. Traumatic pericarditis

10 Demonstrate knowledge of disease monitoring in feedlots via
slaughter checks

11 De“ne and discuss the pathogenesis of the conditions represented
by the terms used by USDA-FSIS as reasons for condemnation at
slaughter

. Emaciation and miscellaneous degeneration

. Eosinophilic myositis

. Nepbhritis and pyelitis

. Pyemia
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. Chlamydiaspp.
Demonstrate knowledge of miscellaneous respiratory conditions
a. Atypical interstitial pneumonia
b. Laryngeal abscesses
c. Tracheal oedema
d. Late feeding period BRD
Demonstrate knowledge of digestive conditions
. Rumen tympany (primary and secondary bloat)
. Acidosis (clinical and sub-clinical)
. Sudden death syndrome
. Clostridial diseases
. Peritonitis
. Salmonellosis
. Trichobezoars

Q «-0® Q0 T O

. Pyrexia

. Residue

. Septicemia
. Toxaemia
i. Uraemia
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I. Demonstrate knowledge of business skills and practice

management

1 Demonstrate knowledge of the different kinds of insurance (e.g.

malpractice, property, etc.),

2 Demonstrate ability to sell professional skills
3 Demonstrate an understanding of how to handle client complaints
4 Demonstrate an understanding of overhead (e.g. solo vs. groups vs.

partnerships)
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Demonstrate an understanding of the principles of inventory control
Discuss different methods of collecting overdue accounts and how
to prevent overdue accounts

Demonstrate an understanding of cash "ow in a practice

Discuss the different taxes that affect the practice, the individual,
and clients

Demonstrate an understanding of practice record keeping, required
licences, client accounts, sales tax, social security tax, interest, and
depreciation

Develop a plan for repaying student debt

Demonstrate an understanding of basis for setting fees
Demonstrate an understanding of the principles of time
management

Demonstrate an understanding of the value of life style
management

Demonstrate an understanding of the different types of business
structure, (e.g. partnership, corporation)

Demonstrate an understanding of records required for controlled
substances

Demonstrate an understanding of feedlot accounting

Demonstrate knowledge of client con“dentiality, competitive
advantage, and proprietary issues

Demonstrate an understanding of separating your personal and
clientss business objectives

Demonstrate an understanding of the importance of how an
organisational tree power structure of a feedlot will in"uence your
role as a consultant

Demonstrate an understanding of the delicacy of dealing with
customers and suppliers of feedlots

Demonstrate an understanding of recognising con”ict of interests

. Demonstrate people skills ability

1

2
3
4

~

©

10
11
12

13

Discuss types of client education

Identify and understand personality types

Speak with con“dence to individuals and groups

Communicate with people at their level by telephone, in person,
and by writing

Demonstrate an understanding of how to inspire teamwork in
colleagues, employees, and clientss employees

Write brief, complete accurate reports

Demonstrate an understanding of the principles of con”ict
management

Demonstrate an understanding proper hiring and “ring practices.
Report case progress to client promptly

Demonstrate proper telephone skills and client communications
Recognise proper communication practices

Demonstrate an understanding of the potential con”icts between
family and practice

Demonstrate an understanding of the principals of managing people

. Demonstrate an understanding of informatics

1

Demonstrate ability to perform critical evaluation of scienti“c
literature

Explain the need for continuing education

Demonstrate computer literacy (e.g. spread sheets, word processing,
data bases, literature retrieval)

Demonstrate knowledge of computer hardware and operating system
Demonstrate knowledge of internet skills (e.g. veterinary medicine,
USDA, FDA, commodity market sites, etc)

M.

6 Demonstrate an awareness of appropriate software for feedlot
practice
7 Explain the importance of life long learning

. Demonstrate an understanding of beef quality assurance

1 Apply current concepts of animal welfare to feedlot practice

2 Demonstrate an understanding of methods of residue avoidance and
withdrawal times.

3 Demonstrate an understanding of the concept of total quality
management including Hazard analysis and critical control points,
genetics, nutrition, processing, handling, etc.

4 Explain how to prevent carcass blemishes

Demonstrate an understanding of ethics and professionalism

1 De“ne ethics and professionalism

2 Apply ethics to various situations involving con”icts between
veterinary practitioners
3 Apply ethics to various situations involving con”icts between
veterinary practitioners and clients)
4 Demonstrate an understanding basic public relations and how to
present the profession well in all situations
5 Describe bene“ts derived from using ethical practices
6 De“ne professionalism
7 Describe the bene“ts to be derived from professionalism
8 Demonstrate an understanding of the meaning of client/patient
relationship
9 Demonstrate an understanding of the importance of maintaining a
professional image
10 Discuss doctor/client con“dentiality
11 Demonstrate appropriate situational attire
12 Explain the importance of personal responsibility and reliability

N. Demonstrate an understanding of the feedlot veterinarianes role

0.

P.
. Demonstrate an understanding of State and Federal regulations

in public health

1 Discuss drug withdrawal and residue avoidance

2 List the zoonotic pathogens associated with the feedlot environment

3 Discuss the veterinarianss role in improving feedlot worker safety

4 Explain the veterinarianss role in preventing environmental
contamination by feedlots

Explain the bene“ts of organised veterinary medicine

1 Describe the bene“ts derived from belonging to and participating
organised veterinary groups

2 Develop a plan to become involved in veterinary organisations (local,
state, national, specialty, and support groups)

Demonstrate an understanding of nutrition

pertaining to feedlots

1 Explain the veterinarianes role and obligation to the feedlot, public,
government, and self in regards to laws, regulations, and ethics.
(FDA, USDA, EPA, DNR-DEQ, OSHA, and zoning)

2 Demonstrate an understanding of the regulatory aspects of
interstate, intrastate, and international cattle movements

3 List quarantinable and reportable cattle diseases

. Demonstrate an understanding of the livestock marketing

structure

1 Evaluate different generic sources of feedlot cattle

2 Understand "ow of cattle in through the livestock structure

3 Understand intrastate/interstate/international transport regulations

4 Understand responsibility and consequence of marketing
low-performing and out-cattle
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CHAPTER 4

Evidence-Based Veterinary Medicine and Clinical
Audits in Cattle Practice

Peter D. Cockcroft

Learning objectives e application of EBVM can:
€ improve and optimise: diagnosis, prognosis, control, treat-

€ Understand what evidence-based veterinary medicinement of animals;

(EBVM) is. € provide informed choices for farmers;
€ Understand the process of EBVM: ask, access, appraise, agplgnable veterinarians to: defend their decisions scienti-
audit. cally; provide the user with a methodology for appropriate,
€ Appreciate the skills and resources required to successfullypatient-orientated life-long, self-directed learning; identify
practise EBVM. information de cits in the literature; and direct clinical
€ Understand what a clinical audit is. research.
€ Appreciate why they are important. How do you make your decisions in a science-based profession
€ Understand the processes involved in performing a clinicéhat is rapidly advancing?
audit.
€ Dogmatism is is the best way to do it.
Introduction € Policy. i§ is the way we do it around.here.
€ Experience is way worked the last few times.
i%_: Whim is way might work.

Bovine clinicians are constantly faced with a range of clin

. . . . . . Nihilism It doesnet really matter what we do.
cal tasks associated with disease in a particular animal, sych .
o . . . o . . Rule of least worst Do what you will regret the least.
as: interpreting diagnostic tes optimising the diagnostic ;
rocess; judging the e cacy of preventative or therapeuti Defer to experts How would you do it?
P » Judging y P P Defer to patient How would you like to proceed?

interventions; trying to predict the harm associated with spe-

ci ¢ therapies; predicting the course and prognosis of a dlseaseA simple way of assessing your own performance as an EBVM

and estimating the costs of intervention. Veterinary C”niCianBractitioner is to answer the following questions:
need to know whether their procedures and judgments are valig ’

. . £'Do | identify and prioritise the problems to be solved (infor-
Society expects that safe and e ective treatments and adwchn ation needs)?

are provided by veterinary surgeons. A veterinary surgeon h@%o | search for the missing information?

a morgl and ethical oblige_ttion o provide treatmen; and advicg Do I understand what is meant by the terms Type | error, Type
for which there is good evidence (Ramey and Rollin, 2001). Prl-II error, power, sensitivity speci city and number needed to

mary research papers are the source of science-based evidentfpe. at?
e link or bridge between clinical research and clinical practice . | appraise new information in terms of scienti ¢ validity?

is evidence-based veterinary medicine. is bridge is vital if WE: bo | have the resources to access the internet?

sLer :)Oa?i:t?e output of research to best advantage in the Car%%m 1 aware of the veterinary information databases?
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€ Is my application of new information scienti cally justied € Common sense and classical medical training are the only
and intuitively sensible for this situation? qualities needed to evaluate medical literature.
€ Do | explain the pros and cons of di erent opinions, taking e EBVM approach suggests:
into account the di erent utilities to the owner? € personal experience may be misleading;
€ Have | got the all the tools to perform EBVM in my profes-€ randomised studies are required to validate results, because
sional toolkit, and do | know what they are? predictions based upon physiology may be wrong;
In human medicine, the application of evidence-based reading literature requires more than common sense to eval-
medicine (EBM) has been responsible for a major step up inuate the evidence.
patient care and appropriate life-long learning.
Developments that have allowed this situation to change ar%
€ e development of search strategies for e ciently tracking
down appraising evidence (for its validity and relevance).
€ e creation of systematic reviews and concise summaries.
€ e creation of evidence-based journals of secondar
publication.
€ e creation of information systems to allow fast access.
€ e identi cation and application of e ective strategies for
life-long learning for improving clinical performance.

hat is evidence?

Evidence is something that serves as proof to support (or refute)
ya fact, and it may range from weak to strong. Research studies
that do not conform to accepted scienti c methodologies will
produce evidence that is invalid. e best evidence is derived
from well-designed clinically relevant research, especially from
patient-centred clinical research.
e value of evidence derived from clinical trials is directly
related to the statistical power of the study. e power of the
What is evidence-based veterinary medicine study represents the probability that a speci ed di erence will
(EBVM)? be detected. is allows the construction of a hierarchy of evi-
dence based upon the strengths of the di erent study designs to
Evidence-based medicine (EBM) has been de ned as e« enswer speci c questions.
integration of best research evidence with clinical expertise andA typical representation of this hierarchy is the so-called pyra-
patient valuese (Sackedt al, 2000). In veterinary medicine, amid of evidence illustrated in Figure 4.1. e second pyramid,
suitable de nition of EBVM might be, ¢ e use of current best which is harder to de ne, is reliant upon evidence from other
evidence in making clinical decisionse (Cockcro and Holmessources. e use of the second pyramid is not unusual in veteri-
2003). Other descriptive terms that have been used includery medicine.
*Research into practices, «Just in time learninge, “A process a process of EBVM is as follows:
life-long self-directed, problem-based learninge. € Information needs are identi ed.

Rapid advances in knowledge constantly challenge our abil{nformation needs are transformed into a series of questions.
ity to provide the best and most current clinical information for€ A search is performed for the best available evidence with
cattle health care. When faced by uncertainty as to the best andvhich to answer the question with maximum e ciency.
most current approach to a clinical problem, we can choose from e evidence obtained is critically appraised for its validity
several options. ese include: (closeness to the truth) and usefulness (clinical applicability).
€ Relying on our knowledge of pathophysiology, remembek e results of this appraisal are used in clinical judgments and

ing unsystematic clinical observations of a previous caseactions.

tossing a coin to decide between two competing options, e outcome of the resulting decisions and actions are

intelligent guess work, doing nothing to avoid harm, asking evaluated.

colleagues, referring to text books, browsing journals and is process can be remembered by using the 5 *Ass:

doing a database search with an unstructured appraisal. 1 Askan answerablelinical question
€ Proceeding on the basis of our personal experiences or clinical Accesgsystematically seajchND rank the evidence to help
intuition. answer clinical question,
€ Seeking the advice of an expert in the eld. 3 Appraisesvidence
€ Relying on scienti ¢ evidence-based veterinary medicine. 4 Applythe best evidence:
e traditional approach suggests that: a. Amalgamatethe valid evidence with other relevant
€ Clinical experience is a valid way of gaining an understanding information to make a good decision; and
about diagnosis, prognosis and treatment. b. Act on your (or ownerss) decision

€ Pathophysiological rationale is a valid way of guiding 5 Audityour practice (i.e. check your actual practice ... «actionse
treatments. ... against sbeste evidence-based practice)
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Stronger Evidence
Syste-
matic
reviews

Meta-analyses Diploma

holder

Blinded RCTs opinion

Cohort studies CPD Personal

course notes experience

Certi cate 7 Textbook
holder information
opinion .

Colleague Non-veterinary

opinion Internet expertise
derived

information

Weaker Evidence
Case control studies

Case series
Single case reports

Ideas, editorials, opinions, consensus reports

Comparative animal research

In vitro stest tube researche

Figure 4.1 An illustration of the hierarchy of evidence. The pyramid on the right shows the dif‘culty in ranking much of the evidence used in clinical
veterinary work.

What skills do | need to practise EBVM? Example using PICO

Is there an advantage to using ketoprofen when surgically
e starting point is to identify that further information is castrating calves?:
required. Information needed to solve a problem fall into thre€ Patient or problem

categories: How would a group of patients similar to mine be described?
€ information that is needed and is known; A group of 3 month old Simmental x Holstein-Friesian bull
€ information that is needed but not known; calves which are to be surgically castrated

€ information needs that are not recognised. € Intervention (a cause, prognostic factor, treatment)

Which main intervention am | considering?

Ketoprofen (Ketofen) 10% 3mg/kg i/m at the time of castration
€ Comparison intervention (if appropriate)
What is the main alternative | am considering?
No analgesia

Turning information needs into scienti“c

guestions

e de nition and structure of an appropriate question is cru-
cial if the search for appropriate evidence is to be successful. e
question should de ne the clinical problem using scienti c ter-
minology that will identify the evidence required and lead us tg Outcome

. . i i ?
the most e cient search strategy to locate that evidence. Whr?tlfre thefmaln bene tsc;)r downS|desd. imals. is there:
A clinical question may have the form: With ketoprofen, compared to untreated animals, is there: a

Is this a good treatment for a disease? greater growth rate in the month a er castration? Is there better

. . . i i 2 2
An answerable question would be: What is the probability of a fozd cznversmn Z leency ‘f Is?there a cost benet? Is there
cure with the treatment, compared with an alternative standard reduced stress and discomfort:

therapy in a patient that has the disease in a population like ming?/© @sSist in identifying information needs and translating
them into scienti ¢ questions, it is useful to categorise the type

Four main elements of a well-formed clinical question of question you are asking into one or more of the following
(PICO or PECOT) categories:
e four main elements of a good clinical question can be € Epidemiological
remembered from the mnemonielCQ Patient, | ntervention, € Diagnostic tests
Comparison, andutcome. € Treatment
Another acronym gaining popularity iBECOT Population, € Harm/aetiology
Exposure Comparison,Outcome andTime. Exposure includes € Prognosis
treatments as well as risk factors for disease. € Control and prevention
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Prioritising the questions to treat is the number of animals needed to be treated before

When you have more questions than time, consider an additional animal bene ts from the treatment. e ability

€ Which question is the most important to the animalss welfaret® analyse studies about tests, therapy, diagnosis, aetiology and

€ Which question is the most feasible to answer in the timprognosis will require you to learn new skills if the evidence is
available? to be identi ed as clinically relevant.

€ Which question is most interesting to you?

€ Which question are you most likely to encounter repeated|uture needs

during the course of your work? Resources for the practice of EVBM
€ Which question has the lowest time cost but the greate§tutlined below are some of the developments that have enabled
cost/clinical bene t? EBM to become a reality in everyday medical practice.

Critically appraised topics (CATS)
Sources of evidence ere are Nnow numerous internet sites that contain a database of
CATs. A CAT is a short summary of the evidence to a focused
e most reliable evidence is that derived from scientic clinical question. e preparation of CATs enables this informa-
research using valid methodologies which is published i#on to be shared or used at a later date.

primary research papers. Standard protocols have been produced regarding the format
of CATS. Any quali ed practitioners may submit CATS to these
Appraising the evidence dedicated websites. Some EBM centres use the acronym POEM

e greatest statistical certainty comes from well conducted(Patient Orientated Evidence thatMatters) as an alternative
meta-analyses that incorporate a number of randomised cote CAT. e Centre for Evidence-based Veterinary Medicine
trolled experimental studies. Similarly, systematic reviews alabthe Nottingham University School of Veterinary Medicine
provide strong evidence (see Figure 4.1). has a BETS (Best Evidence Topic) database, which is a CAT by
e randomised control trial (RCT) will always have the another name.
greatest power when compared to other data collection designs,
but it may not be appropriate to answer questions about causkHgh-quality systematic reviews
tion where cohorts or case control studies are more appropriat8ystematic reviews of the literature designed to answer a spe-
Randomised control trials are the design of choice for eveic clinical question represent a form of secondary scienti ¢
dence regarding treatments. Trial designs further down thigerature with a very high evidence value. ey enable evidence
pyramid produce results that are less transferable to othto be located quickly, in a summarised form, with an objective
populations, but may be more applicable to certain types stience-based opinion that addresses the quality of the evidence
patient. e object of the evidence hierarchy is to concentratepresented. In human medicine, dedicated resources exist to ful |
the e ort on those sources most likely to yield the greateshis need. e Cochrane Library is a good example of a database
rewards. of systemic reviews.
When few higher-quality sources of evidence are available
representing the apex of the pyramid, we can work dowBecondary journals
the hierarchy until su cient information is obtained. In the Secondary journals to support the practice of EBM have devel-
absence of any other information, individual case reports magped in human medicine. Secondary journals publish structured
be extremely helpful. Alternatively, when searches yield astracts summarising the best quality evidence and the most
excessive numbers of articles, we can concentrate on the begi#nically useful recent research from the literature.
evidence by ltering out the results of studies lower in the

hierarchy. What resources do we need for the practice of EBVM?
Itis clear that, if EBVM is to succeed, we need (Valori, 2001):
Appraising the studies you have selected € Systematic reviews.

Appraisal establishes the validity of the evidence and enabi#&S§econdary journals.

the results to be critically assessed and transformed ineA central database of CATs.

useful information. An understanding of randomisation,€ More clinical trials.

double-blinding and statistics such as probabilities and oddsEducation at all levels in EBVM skills.

is required. Speci c parameters such as the number needed&dAn audit of commonly asked questions for which there is poor
treat in therapy studies requires a knowledge that will need to beevidence, to identify priority area for clinical research and sys-
acquired if the results are to be meaningful. e number needed tematic review.
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€ Fewer or more uniform databases. € Setting standards (evidence-based).

€ Better indexing and tagging of controlled trials. € Measurement of performance.

€ Tagging of discredited evidence. € Analysis and review of the results.

€ Links to full text papers and reviews. € Repeat of the cycle to measure impact.

€ Uniformity in the format and criteria used to present sum- Starting with a perceived important and common problem
mary and primary evidence within the practice is useful to stimulate interest and motivate

€ Locally adapted guidelines (practice) from centrally tested eiarticipants. Examples in cattle practice are mastitis therapeu-
dence (universities, institutes and referral practices). tics, obstetrical interventions, on-farm surgery and therapeutic

protocols for improving fertility, protocols for castration, dis-
Conclusion budding and de-horning. e treatments and the outcomes

ere will not be time to nd answers to every question gen- derived from practice records should be compared with those
erated by our information needs, and there is a need to priorgyailable from the best evidence, according to the published
tise our information needs to those that have a major impadferature. Analysis may present trends or just provide informa-

on our patient care. However, every e ort should be made tfon for comparison. Statistical analysis may be appropriate but
use the current best evidence in our decision-making if we a¢ not essential. e process should be constructive, blame-free

to maintain our professional standing. e practice of EBVM ang support self-directed learning. Drawbacks include: lack
should form part of life-long, problem-orientated, self-directecht ime: cost: lack of expertise in audit design and analysis:

learning, to ensure our knowledge and skills are optimised {§sagreements between practice members; and the high level of
match the needs of our clients and patients. National and '”tef)'articipation required.

national co-operation will be required to provide the necessary

resources. _ . . Why is it important?

e Centre for Evidence-based Veterinary Medicine at the ¢ is"imnortant to be able to assure clients and peers that the
Npttmgham School of Veterlnary Medicine now has a.Webéxpertise and service o ered is safe, e ective and e cient. A
S't_e which provides u;eful tut0r|_a!s to support Fhe practice 0élinical audit is a process to assess, evaluate and improve patient
evidence-based veterinary medicine. A recent issue of the VS xre and client services. e process identi es de ciencies and
erinary Clinics of North America was entitled *Evidence-Bas onitors the outcome of any changes made to address those
Veterinary Medicine for the Bovine Veterinarians (Buczinski an e ciencies. It enables the identi cation and implementation of

Vandeweerd, 2012). ese developments, in addition to other . . . - .
?urrent best practice. It can improve practice e ciency, admin-

interest groups, re ect the growing interest and recognition o . . . -
. . istration, communication and e ectiveness and reduce clinical
the importance of the paradigm. . - .
errors (lower the risk of liability) and foster practice change.
Clinical audits

What is a clinical audit?
A clinical audit has been de ned as follows:

Clinical audits and EBVM

Clinical audit must always be evidence-based to ensure that clin-

ical practice and decisions to change it are based upon the best
«Clinical auditis a quality improvement process that seeks to improv®0ssible evidence of e ectiveness. Clinical audits can be used to
patient care and outcomes through systematic review of care againg@mpare current practice with the best available evidence. ey

explicit criteria and the implementation of change. Aspects of thgprovide a methodology to assess whether the best evidence is
structure, processes, and outcomes are selected and systematiqgéyng applied within the practice.

evaluate against explicit criteria. Where indicated, changes are

implemented at the individual, team or service level and further

monitoring is used to con rm improvement in health care delivery Process and outcome C“_mcal audits .
(NICE, 2002). ere are two types of audit: a process audit and an outcome

audit. Both may be addressed in the same investigation. Pro-
e audit is a performance review, and it measures practicecesses are what you do ... for example, a treatment you use for
performance. From this, the need for change can be identi e@ condition (e.g. antibiotic selection for mastitis), or a surgical
Although o en overlooked, it provides a mechanism for identi-procedure that you use (e.g. caesarean section). Outcomes are
fying learning needs and implementing best (evidence-basatipat happens to the patient following the process ... for example,
practice. Clinical audits have been shown to be an e ectivaortality or recovery. With outcome audits, there can be many

method to change practice behaviour. confounding factors in addition to the process. For example,
e process involves: a poor outcome may result, even aer exemplary patient
€ Preparation (what to audit and the team to do it). care, because of the patientes underlying health conditions or

€ Criteria selection (processes or outcomes). poor owner compliance with medication. When evaluating
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outcomes, it is important to remember that the iliness itsel€ What will we audit?

the diagnostics tests, the potential treatments, and patient 6rwho should we involve?

farmer compliance all play a role in the clinical outcome. A How should we involve them?

meaningful outcome audit requires a large number of cases afidVhere and how do we establish the evidence for best practice?
consideration of all the possible confounding factors. Howeve&, What criteria will we use?

it can provide an early warning system that the treatment ma§ How will we establish the appropriate standards?

be sub-optimal. Mortality rates and poor manual pregnanc§ Can those standards be compared externally?

accuracy are good examples. € What to measure?
€ How will we measure the variable (criteria)?
Statistics and clinical audits € Who will measure the variable (criteria)?

e big debate is whether statistical analysis should be applied t& How and where do we get out data from?
clinical audits or whether we are just seyeballinge trends? Whé&rHow will we report our results?
we are measuring a process audit, formal statistical analysi€islow should the data be analysed?
unnecessary as we are measuring the number of times soridsow do we decide if the results are signi cant?
thing is performed. When we are measuring outcomes, statisticaHow do we judge the success of the audit?
analysis give us an indication as to whether our results could b&€adow can we modify behaviour/clinical practices?
random event, or whether the results do di er signi cantly from€ How o en should the audit cycle be repeated?
an accepted or target standard. € Should the results be made public?
One ofthe problems s if we accept the rigorous standard of sci-
enti ¢ research of 95% con dence intervals (a one in 20 chanastep 1: Deciding what to audit (Modi ed from Cain &
that the result may be incorrect), we will have to collect a lot gbay|a, 2005)
information to make our study powerful enough to demonstrate
a statistical di erence if one exists. A compromise is to acceptigentifying problems and choosing a topic
lower standard such as 75% or 60% to indicate if our result migfhoose a subject that you consider to be important or
be di erent than an accepted standard. Most of our results fogjgn cant.
outcomes will be in the form of a fraction (o en termed a pro-
portion). Table 4.1 below illustrates the impact of changing the ) ] ]
con dence interval when we have a proportion as a result. Bold/V/ays of spotting audit topics - Examples
text indicates a signi cant di erence (i.e. the con dence inter-

; Important clinical events Dystocia
vals do not overlap) when the standard is compared to the result.Signi cant eventss Deaths following caesarean
. . . - . section
A Slm_ple guide tq performing clinical audits Farmers complaints e vetis always late
Questions to consider (SPVS workshop 2005) Observation No system to avoid stocking
R of out of date drugs
€ Who are the stakeholders® Observations of sta Client phone calls not
€ How can we get the stakeholders on board? recorded
€ What resources will be needed? Use of resources Would another ultrasound

€ How will they be met? machine be useful

Table 4.1 Con“dence intervals and population size. i L.
Step 2: Setting criteria and standards

Standard Proportion Con“dence intervals Criteria
An audit criterion is the variable that is being measured ... for

0, 0, 0, 0, . . . . .

% 95% 5% 60% example, expiry date of drugs in our veterinarianss vehicles.
100/1000 10 8...13 9..12 9..11
Result
2/10 20 3...55 6...43 8..38 Setting standards
10/50 20 13..28 13...28 15..26  Anaudit standard is a minimum level of acceptable performance
20/100 20 13...29 15...26 16...24 . ;

for that criterion ... for example, 100% of dr he dr in our

50/1000 20 18, 23 1o, 2 1o 1 1O that criterio or example, 100% of drugs the drugs in ou

veterinarians vehicles should be in date.
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Step 3: Collecting data and making measurements

General comments

e collection of accurate data and qualitative information is Audits may be seen as athreat, as an unpleasant, time-consuming
crucial to ensure that any conclusions are valid. Information magistraction from day-to-day practice. ey can antagonise sta if

be available from computer databases, medical records, quiesroduced in an insensitive way, and may give the impression of
tionnaires of farmers, sta and veterinarians. Data collectioimplied criticism. Audits must assist sta and must be e ective

sheets may have to be devised.

Step 4: Compare results with evidence-based standards

For example:

Criteria
standards

Evidence-based Results

All practice phone calls should Minimum 70%  45%
be answered within 30 seconds
Veterinarians should be less
than one hour late

All dairy farms to receive a
monthly fertility report

Minimum 95%  90%

Minimum 100% 80%

at improving animal care and services to farmers. ey should
not be perceived as a menace or a means of discipline. ey
must have a clear purpose and must be completed. ey should
respect the individual skills of sta and create an atmosphere in
which mistakes can be admitted without blame.
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CHAPTER 5
Practice-Based Clinical Research

Mark A. Holmes

Learning objectives Practitioners have produced some of the best veterinary clinical
research, and these individuals have found clinical research

€ Be able to identify the qualities of a good research questionto be a rewarding and ful lling extension of their clinical

€ Understand how the number of subjects needed for a studyork. Although practice-based clinical research can involve a

can be calculated. tremendous amount of additional work, and may be frustrating
€ Understand the importance of good case de nition in clinicalWhen events outside onees control make it di cult to complete a

research. study, it generates the best evidence for subsequent application
€ Understand the characteristics of a good outcome measureticattle practice.

clinical research. e key to successful clinical research is meticulous prepara-
€ Understand the study design features that reduce the potenttidn and detailed planning. e biggest mistake we can make is

for bias and confounders. to rush into recruiting subjects and collecting data without hav-
€ Appreciate the reason for statistical analysis. ing addressed fully the design of the study.
€ Understand the structure of a scienti ¢ publication and the e phases of clinical research are summarised in Figure 5.1.

publishing process. We start with an initial idea, design the study, implement the
€ Be aware of the REFLECT statement and other publishirggudy and then communicate the results.

guidelines.

€ Be aware of the GCP guidelines
The research question and study hypothesis

Introduction While the success of a study is largely dependent on hard work
and attention to detail in the design phase, starting with a good

e development of evidence-based veterinary medicine andesearch question is the essential rst step. e translation of an
its widespread adoption has highlighted the value and impoidea, or an interest about a clinical phenomenon, into a research
tance of good clinical research. Much of the published researghestion or a testable hypothesis may present a challenge. Good
is based on cattle populations that are readily accessibler@search asks simple, focused questions. It is better to obtain
researchers working in universities or research institutes. eséhe answer to a single question concerning a clinical problem,
animals may not represent the animals that we see in generather than to try to investigate every aspect of a disease in a
cattle practice, and husbandry practices may vary considerabingle study. e research question should also be clinically rel-
from country to country. Clearly, we need the results fronevant. e relevance can be assessed by asking, swould knowing
clinical research to improve veterinary practice; all veterinaripe answer to the question a ect our clinical decision making
graduates have most of the skills and knowledge neededifosimilar cases?s A checklist covering the characteristics of a
undertake clinical research; and the best populations to stu@pod research question can be considered using the mnemonic
are those seen in general practice. FINER (see Table 5.1).

e conclusion is obvious: practice-based clinical research A er deciding on a research question, we need to turn this
is potentially a colossal resource for the veterinary professidnto the study hypothesis. is is the rst critical design step. If

Bovine Medicineird Edition. Edited by Peter D. Cockcroft.
© 2015 John Wiley & Sons, Ltd. Published 2015 by John Wiley & Sons, Ltd.
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Initial research idea

Considerable iteration may be required to reach
a suitable hypothesis for the study.

Early study design phase

The nal step in this phase is to establish that the
proposed study is feasible. This may require
modi cations to the study design, or may need a
rethink of the study question.

It may be worth considering a pilot phase to the
study to obtain data for the sample size calcula-
tion and to establish the feasibility.

i yes

Formal study design phase

Practice-based clinical research may often be
performed with little extra nancial cost and
may not require external funding. It is still a
useful exercise to create a document describing
the study protocols and the justi cation of the
proposed research.

Study implementation phase

During the implementation phase it may be
necessary to modify the study protocol. Any
changes to the protocol should be recorded
together with the reasons for doing so.

Communication phase

There is little value in performing research but
then failing to publish the results. Remember-
negative ndings can be of great value and
should not be a bar to publication.

Figure 5.1 A schematic representation of the tasks involved in clinical research studies.
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Table 5.1 The FINER checklist for evaluating a potential research question.

Feasibility Can enough cases be recruited within the planned duration of the study?
Is it technically feasible?
What are the costs (time or money)?

Interest There may be a balance between a more feasible narrowly focused question, which may be of less interest to the wider community, and a
broader more substantial question that may be more dif‘cult to answer.

Novelty It is important to remember that any clinical study will have at least one novel feature: it will be studying a different population. One of the
weaknesses of veterinary clinical research is the lack of replication of clinical studies, particularly using populations of cattle relevant tegn
practice. No single study can be expected to “nd a generally applicable result. Never be afraid to repeat a previously published study. It is both
interesting and valuable to attempt to con“rm the results of prior published work, and it is an excellent way for inexperienced researchers to
start, as much of the design can be obtained from published studies.

Ethics It is essential to consider ethical and legal issues. Practice-based researchers may have limited access to institutional ethical comrhittae
is worth approaching a local university for help. It is also important to give serious consideration about how to ensure that clients are giving
informed consent. Simply signing a consent form is not good enough. Investigators need to ensure that owners/stockmen understand the
issues and have suf‘cient opportunity to discuss matters of concern.

Relevance One way to consider the relevance of a clinical study is to consider how the results of the study can be used. Will knowing the answer make a
difference? You may be trying to provide evidence that one particular treatment or diagnostic option is better than another ... the results will
clearly be relevant. However, even when the study is more narrowly focused, or esoteric, the results may well inform future research by
providing data that improves a case de“nition, determines variation in clinical signs, or provides data from which sample-size calculations can
be performed for future studies.

the question was eIs the use of a teat sealant better than dry cavhether we do it ourselves or ask the statistician), we need three
therapy?e then, in order to formulate the hypothesis, we needpgeces of information:

start thinking about the outcome measure that we might usé. e hypothesis.

Should we look at somatic cell counts or incidence of mastiti®? An estimate of the variability of the outcome measure (e.g.
Should we look for e ects over the whole lactation, or just in the expected standard deviation or variance of temperatures
the immediate post-partum period? We need a single outcomein healthy cows if temperature was being used as the outcome
measure to form the main study hypothesis. is should be fea- measure).

sible to measure and relevant to the clinical scenario that we stee smallest di erence that if it existed we would want to be

in practice. able to detect (sometimes called the e ect size).

If our study was focusing on a particular type of mastitis diag- e last of these pieces of information depends on your judg-
nosed by the detection of a pathogen, we might look for thahent of clinical usefulness. If we were looking at the e cacy of
pathogen before and a er treatment. In this case, our hypothesieo treatments using pathogen isolation, we would be expecting
might be: ¢ at the rate of detection of the pathogen is di erent a di erence in the proportion between the two groups. | might
in cows receiving teat sealant than those receiving dry cow thérave personal experience of recurrence of infection in about 10%
apye. As we progress with the design, we will tightly specify eaghcases that | treat, and may arbitrarily decide that a treatment
element in the hypothesis (i.e. the patients, the treatments, ttieat reduced this rate to 8% or less would be worth using. e
timings and the outcome measures). Once we have a main stugiyaller the di erence between the two groups that | want to
hypothesis, we can move on to the design phase. be able to detect, then the greater the number of subjects | am

going to need. Similarly, if the amount of natural variation in the
outcome measure is large, then this will increase the number of
Study design subjects needed.

e following paragraphs describe some key design issues.  What is the case de“nition?

is is an early design consideration, and is a major considera-
How many patients will be needed? tion on the feasibility of the study. Are we sure that animals we
An important question that needs to be answered is, sHow marjagnose as having the disease really do have the disease and,
subjects do we need?e e easiest way to answer this questiongsnilarly, are we sure that any animals in the study described as
to consult someone with the appropriate statistical knowledgéee of the disease are not falsely negative? What we are trying
In order to be able to estimate the number of subjects needédlachieve is objectivity and reproducibility (i.e. if someone else
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tried to repeat our study, would their «casess be a good represémplementing the study
tation of our scasese?)

Try to think about the «greye areas. Most studies rely on & should be the most straightforward part of the study, and
number of inclusion and exclusion criteria to ensure accuratg o en the happiest phase. At rst we are carried along by our
diagnosis and to avoid potential confounders (e.g. concurrefiitial enthusiasm, but this momentum will be rapidly lost if we
diseases). In veterinary practice-based research, the case gigtounter too many problems that were not anticipated in the
inition will oen be a compromise between the con dencedesign phase. For inexperienced clinical researchers, it may well
one has is in the diagnosis and the ereal world situation. Fey worth using the rst few cases in a pilot study. is enables
practitioners have the luxury of always being able to diagnoggocedures to be practised and processes to be tested and re ned,
de nitively the cause of respiratory disease in calves, S0 a C3gg) this data may also be of value for a nal sample size calcula-
de nition based on clinical signs may be relevant to clinicajigp (as mentioned above).
practice, even if itintroduces a level of subjectivity. A frequent observation by clinical researchers is that, once
recruitment starts, the number of cases of the disease is less
than expected. When considering the feasibility of a study,

decisi h . dinth = case recruitment is an important issue. From the outset, it may
ence our decisions when we are interested in the outcome; et worth considering the possibility of recruiting cases from

consciously or unconsciously, we introduce bias. We can On&Slleagues. You should also base your study duration on a low

avoid this by making it as di cult as possible for us (or Oth'gstimate ofthe case frequency ... there will always be withdrawals

ers) to a ect the Qutgome belng mgasured_ IS can be achieve or exclusions that a ect the number of subjects that can be used
through randomisation and blinding. When patients are ran- . . .

. . : in the study. Once again, thorough preparation will reduce the
domly assigned to treatment groups, we will avoid the tem

ikelihood of major problems in the implementation phase.

tation of assigning mild disease or early disease to a particu a5 00d record-keepina and svstematic storage of data areatl
treatment. If we do not know which treatment was given to a. ping Y g g y

patient, then it will not in uence our assessments during th simpli es the analysis of results and the writing up of the study.

post-treatment examination. Ideally, the blinding should con(?-\/Iake sure thatbackup copies of computer les are made and that

tinue throughout the study, with the identi cation of the groups i(;r:]glnzl F;alf:teif dolc umvinrttsharremler(:],bsorit:att:]htztcianf bre retrilervfd
only being revealed a er the statistical analysis has been per- eeded. 1 1S also wo emembering that LIS Tar easier o
formed. collect data from farmers or stockmen while we are on the farm

than to try and obtain it weeks or months later. Have any forms

What analysis is going to be performed? or questionnaires ready and, if necessary, provide any guidance

One area where practitioners are unlikely to be con dentin theiP" Nelp that may be needed to Il them in.

knowledge is the statistical analysis of research results. Obtain-

ing statistical advice at an early stage, in order to make some

initial decisions about what statistical model or tests are going foUPlishing the results of the study

be used, is highly advisable. isis closely related to the snumber

of subjects neededs calculation. It may save considerable e (ﬂ,inical research is of little value if its results fail to reach those
and avoid potential problems, to consider these things at tHadividuals who can best apply those results in their own work.
design stage rather than discover that the study cannot be pufyrésearch project is not complete until the study is written up
lished when reviewers point out some obvious statistical failurdnd published as a paper in a peer-reviewed scienti ¢ journal.

If the study hypothesis is that there is a di erence between twoAlthough publication of a journal paper is our aim, there may
groups, and the nature of that di erence is that of proportionbe value in presenting results at a conference (as a short talk or
(e.g. proportion of patients with a clinical sign) or of magnituddn poster form) in order to share the knowledge that has been
(e.g. average weight gain of the groups), then there is unlik&gined. Feedback from conference participants can provide
to be much diculty. Complications arise when collecting Useful guidance about potential aws in the study that can be
many di erent measurements and performing multiple testsaddressed in the full publication. Writing up the paper that
While it is 0 en appropriate to collect additional data to answerdescribes the study can be a daunting task for the inexperienced
secondary questions, good research concentrates on a simpligical researcher, but following the style and formats of exist-
focused primary question. To make best use of a statisticianjrig papers describing the results from similar studies is strongly
helps to have a well-formed study hypothesis and to be ablergcommended. e conventional paper format is summarised
provide some sample data. Sample data may be available frionTable 5.2.
existing clinical records, or it may be worthwhile undertaking a Writing should start with the materials and methods section.
pilot study to generate some. Su cient detail should be included to enable a suitably quali ed

Avoiding bias?
Itis impossible to avoid letting our own thoughts or beliefs in u-
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Table 5.2 Components of a paper. submission, the journal editor will assign the paper to two
(or more) suitably quali ed or experienced experts for their
comments. e peer-review process can be a disheartening
experience both for the newcomer and the experienced author
alike. While most of us will happily acknowledge the need for
Introduction Relevant knowledge that preceded the expert scrutiny of scienti ¢ papers, it is nonetheless frustrating
current study. Should normally explainwhy yhey one reviewer seems quite happy with your paper while
the question is worth answering. K X
Vaterials and method R ete descrintion of wh § the other seems to nd o ence in every sentence. e editor
t t t t t . .
atenals and methods compiete description ofwhal was Gone g\ 1q function as a moderator and act upon important aws
and how it was done. This must contain . . . X
sufcient detail to enable the study to be I Methodology, analysis and interpretation. Such aws may

Title and authors Should include the af“liations of the
authors (normally their place of work)

Abstract Summary of the paper (may be structured)

reproduced. well lead to rejection. Less important problems, such as failing
Results The raw results of the study without any  tO include consideration of other important work in the area, or

interpretation. even just di erences in opinion, can o en be dealt with by some
Discussion Interpreting the results of the study and ~ F€-WIiting.

placing them in the context of our current
understanding.

References Citations are required for any material fact The REFLECT Statement and other reporting
or statement used in the paper for which guide”nes
evidence is not provided by the results of

the study. REFLECT stands fdReporting guicElinesFor randomised con-

ndicate sources of “nancial interest. or troLled trials for livEstoCk and food saf@y and is an extension
other motivation that might not otherwise Qf the CONSORT guidelines ysed in human ghmcal trial report-
be evident. ing (OsConnoret al, 2010). It is a checkilist of items that should
be included in the reporting of clinical trials involving animal
production, health, and food safety outcomes. e aim of the

colleague to repeat the study almost identically to your studfEFLECT statement is to help authors improve the reporting
using this section for guidance. If you have used diagnostic te§fslivestock trials. Copies of the statement were published in a
or drugs, you will need to indicate their source (product nam@umber of veterinary journals in 2010, and it can be found at
and manufacturer). If you have used a method described WWW.re ect-statement.org. Although these guidelines are pri-
another paper, you must provide a citation to that paper. marily intended to improve the quality of the reporting of clin-
e next section to write is the results section. As far as posdcal trials, they also provide excellent guidance on the best way
sible, a simple description of all the data generated by the stutfydesign studies and the data that should be collected.
should be included. When numbers of subjects are small, this€re are a number of other reporting guidelines of relevance
may include all the data from each subject. When numbers af@ di erent types of clinical studies. An updated list of these can
larger, we may need to summarise the results as averages, Wtfound at www.equator-network.org.
ranges and indications of the variance. It may help to illustrate
typical manifestations of individual results, using pictures (e.g.
examples of the three types of foot lesion that are included WICH Good clinical practice (GCP)
the data). It is important that the results section should include
only the results, and not any interpretation of their meaning of500d clinical practice is the framework upon which stan-
signi cance. dards in clinical research used in drug registration of human
e discussion section provides the opportunity to put the pharmaceuticals is based. An equivalent veterinary framework
results into context. What do these results mean, and hoAas been incorporated into European and North American
should they be applied? It is also important to re ect on theveterinary pharmaceutical regulations, called the International
studyes strengths and weaknesses. It is important help readéoperation on Harmonisation of Technical Requirements for
work out how applicable the results are to their own practice. Registration of Veterinary Medicinal Productse (VICH). VICH
is generally a good idea to anticipate how a sceptical reviewg@an international program of co-operation between regulatory
may comment, and try to address any potential criticisms frorauthorities and the animal health industries of the European
the outset. Union, Japan and the United States of America that aims to
Before submitting the paper to a journal, check the sulldarmonise technical requirements for veterinary medicinal
mission instructions carefully and adhere to them. Followingroducts registration. Australia and New Zealand participate

Declaration of interests This is required by most clinical journals to
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as active observers. An awareness of these guidelines may lgeidelines for randomised controlled trials for livestock and food
of importance if the clinical research being undertaken forms safety.Journal of Swine Health and Productib8(1), 18...26. (this
part of the registration of veterinary pharmaceutical products. Paper is open access and can be found at http://www.aasv.org/shap/
Relevant documents may be obtained from the VICH website iSSues/v18n1/v18n1p18.htmi)

(www.vichsec.org).

Further reading
Conclusion Holmes, M.A. and Cockro , P.D. (2008Handbook of Veterinary Clini-

cal ResearclBlackwells Scienti ¢, Oxford.

Increasing the quantity and quality of practice-based clinicgletrie, A. and Watson, P. (2006yatistics for Veterinary and Animal Sci-
research has enormous potential to improve veterinary practice ence (2nd Edition) Blackwell Publishi@xford.

It expands the horizons of those who undertake such resear%hwWW vichsec.org
and it provides evidence for what may be the best intervention equator.-network org

for the users of the research. € www.re ect-statemen.org
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CHAPTER 6
Expert Witness

Paul Roger
Learning objectives a er experts have reviewed the evidence and produced reports,
face-to-face meetings may help to resolve issues prior to trial,
€ To appreciate the role of the expert witness which can simplify and expedite the trial process by focusing
€ To understand the di erent types of evidence only on those areas of continuing disagreement. In civil pro-
€ To understand what is expected of the expert witness cedures, a single joint expert may be used, although each side
€ To understand how to structure a report may retain expert advisors separately. e role of the single
€ To appreciate the importance of the statements of truth joint expert is to produce a report and to answer all questions
€ To understand what Independence means posed by the court. Experts in both of these situations may nd
€ To understand the importance of establishing and referencirijemselves open to examination in court. Where the role is that
evidence of adversarial con ict, then examination and cross-examination
€ To appreciate the importance of changes in the law may be a testing experience.
Introduction Types of evidence offered

e invitation to act as an expert witness is not one to be taken €'® &€ three types of witness which one can be asked to give

lightly. No training course creates this status because, althou'§'|1court in criminal cases:
one may be singularly well quali ed and recognised as a special/AS @ member of the public such as a witness to a car crash.
ist backed by years of clinical experience, the only arbiter ableAs a professional witness who has attended the scene where
to grant expert status is the court before which one appears. e the alleged o ence has been made or occurred and where the
further quali cations held may help to establish expertise, but Primary role is to gather evidence and report factually on the
may not be viewed in the same manner to which peer review ndings of that evidence.
would lead us to expect. 3 As an expert where a review of the evidence is allowed to
is role may be lled by people from a variety of back-  explain technical evidence in understandable terms and to
grounds, depending on the exact task with which the lawyers 0 er opinion.
perceive they need help. e expert witness is heeded to help to ese areas may sometimes ovexp, and veterinary surgeons
explain technical di culties to the court. e role is to explain, are frequently called as professional witnesses and then asked to
impartially, the facts as they are presented to the court, and t@nvert their evidence into that of an expert by o ering opinion.
aid the court in understanding technicalities which necessitats is dangerous territory, as itis unlikely that the opinion of the
expert knowledge. e provision of this witness is complicated professional will seek to undermine his/her own interpretation
further by the complex rules governing evidence, and by the typé his/her ndings, and it introduces an unnecessary bias into
of case (civil or criminal) in which the involvement is needed. the evidence before the court. is creates potential problems
In the UK, criminal cases are adversarial, so it is of criticdbr the court, as the evidence may be given undue weight by this
importance that the expert is not seen to be partisan. O ergorroborative construct.
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What is expected of the expert witness? e pertinent points to consider are:
1 Who is the report for?

Firstof all, a familiarity and knowledge of the area(s) of technical Who has issued instruction for the creation and delivery of
di culty involved. is can be evidenced by employment, CPD,  the report?
further quali cations and recognition, and through publication3 Can the case be summarised?
and delivery of education or information to peer groups (sucd Can the opinion be simply and concisely stated?
as specialist species societies or special interest groups). It is a@provision ofa Curriculum Vitaeis useful, as well as a sum-
absolute prerequisite and, if this level of expertise does not fallipary statement indicating why one is a suitable person to be
your remit, then the invitation should be politely declined. Secconsidered by the court and to be granted expert status.
ondly, the expert should have an ability to analyse complex datdmmunity from prosecution for misleading clients, or for poor
and also have time to concentrate on the preparation and deliperformance, is not part of the present protection o ered by
ery of a report for those instructing in the case to consider. e the courts to those o ering expert witness, so further insurance
lay-out and format of the report needs to be closely structure@hay be necessary speci cally for professional indemnity in
and additional information may be added as addenda, rath#his area.
than kept in the body of the report. Both the Royal College of Veterinary Surgeons and the British

irdly, time and patience to deal with other experts Veterinary Association publish guidelines for those acting as
instructed, where meetings of experts are deemed advantagewifsesses in legal cases, and these can be accessed through
to reducing the time and concentration of the case toward&eir respective websites. ese sites provide convenient and
those areas where agreement is not possible. e provision of awell-summarised advice for those unfamiliar with court pro-
evidence base is critical to the production of a balanced repdredures and requirements. ese guidelines are useful, as
but, frustratingly, this can sometimes be ignored by the judiciapstructions may be received from a variety of sources, and
(particularly in welfare o ences, where the o ences are appaithe veterinary surgeon supplying an expert witness report
ently seen as minor and the strict application of the law may nanust understand the duty of impartiality to the court, despite
seem to be the driving force in the continuation of a case).  being retained by one of the two (or more) sides in the case.

Where statistical analysis is used, if the expertis not completei§ can be particularly di cult where witnesses stray beyond
at home with the application and understanding of the limitathe boundaries of their instruction, and where witnesses of
tions of particular systems, then this should be stated, so that fct are asked to provide opinion. It is di cult to see how a
misleading or slanted evidence is put before the court. e sim-witness of fact can o er unbiased opinion in any case, as they
ple basis for any technical terms or methods used needs to Weuld not wish to undermine their evidence which may have
explained clearly and without obfuscation in order to demonbeen the driving force behind lodging the allegations faced
strate how the court can use the information to come to a cledn court.
decision by applying the law to the evidence.

Structuring a report Statements of truth

e report should be clearly titled and should be set out under Pepending on the system, a statement of truth is an integral

particular headings germane to the case; an example is giverP@{t Of @ reportand a rms that, although the content may have
Figure 6.1. been discussed with those instructing the expert, the report

Report format

€ Title page explaining which case, by who instructed and the authores details

€ Index page giving all sections titles and page numbers

€ A statement of quali“cation explaining why the court may consider you as an expert in the area concerned

€ Detailed breakdown of the case and evidence and analysis of this under suitable headings

€ Itis always useful to create a full chronology for the evidence and the particular facts of each case

€ Itis useful to provide an executive summary at the front of the report

€ Following the conclusion, a statement of truth should be included

€ Other considerations should include double spacing of lines to allow notes to be made

€ Consignment of a full print of the “nal report signed on each page by the author

€ Ensure all documents and evidence on which you have relied to produce the report have been disclosed and are available at court if necessary

€ Fully reference any assertions you make where possible and have those references available for the court should there be any wish by the court to
them

ew

Figure 6.1 Format of the report.
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Statements of truth

All reports prepared for the courts should conclude with a statement of truth. There is a wealth of guidance on the wording of these and the individual sna|

craft their own or use a standard approach.

Carefully read the statement you are signing.

Examples of the type of wording used are shown below:

1 I understand that my primary duty in producing this report is to the Court and to explain technical evidence in a comprehensible manner, to enable the
court to decide this case on the evidence and apply the law.
This statement is true to the very best of my knowledge information and belief. | make it knowing that, if it is tendered in evidence, | shall be liable to
prosecution if | have wilfully stated in it anything which, I know to be false or do not believe to be true.

Or
2 1) lunderstand that my overriding duty is to the Court, both in preparation of reports and the giving of oral evidence.

2) | have provided in my report what | understand from the instructions to be the questions in respect of which my opinion is required.

3) | have done my best to ensure that my report is as complete as | can make it from the information with which | have been presented.

4) | have drawn the attention of the Court to all matters of which | am aware that might adversely affect my opinion of where the information ig
inadequate.

5) | have neither included nor excluded from the report anything which has been suggested to me by anyone, including those who have instructed nj
without forming my own opinion of the matter.

6) Where there is a range of opinion, | have indicated the extent of the range within my report.

7) At the time of writing this report, | consider it to be as complete and accurate as | can make it on the information made available to me. | will notif
the Court if, for any reason, | subsequently consider that the report needs correction or quali“cation.

8) | understand that this report will be evidence that | will give under oath, subject to any correction or quanti“cation, which | may make before sweagi
to its veracity.

9) | believe that the facts which | state in this report are true, and that the opinions | have expressed are correct.
The “nal arbiter of the type of statement of truth may be found under guidance from those instructing you or from links through one of the specialist]
societies. Membership of these would be advised. Rules for civil court procedure include practice directions for expert withesses and should beitteds
before completing any report in this jurisdiction.

o

Figure 6.2 Statements of truth.

bears the expertes analysis and opinion as the expertes own amdependence

has been written by the expert in the expertss own words. It

would be an abuse of process if the expert were simply to agreeexpert witness needs to be able to establish his/her inde-

with a statement prepared for them by others and to sign gsendence and to establish his/her credentials to the court. In

representing their own opinion. Examples of statements of trutbccasional cases, there may be a challenge to the claimed qual-

are given in Figure 6.2. i cations presented to the court and documentary evidence of
quali cations may be necessary. It is usual that there is notice
given if this type of challenge is to be mounted but, occasionally,

Clarity of instruction it is necessary where claims of expertise cannot be matched to
particular claims for quali cations or recognition of those qual-

It is useful to ensure that clear, simple, written instructions argcations.

supplied and included in the referenced material upon which |ndependence may be demonstrated by the expert through the

the report is based. It can help to clarify issues if instructionsngagement by both prosecution and defence teams over a port-

include speci ¢ questions that de ne key arguments in the cagglio of di erent cases and, equally, by the demonstration of pro-

and which may help to simplify the issues before the court.  fessional expertise in a particular species or area or discipline

Meetings of experts can save court time and cost, as Wgihere this re ects a majority interest in the life of the expert. e

as lessening the undoubtedly stressful experience that a cagi¢hertss continuing and current involvement in the clinical con-

appearance can bring, by e ectively reducing the issues for teerns before the court is also a part of the process for establishing

court to consider. the level of credibility a orded to the witness.

Meetings of experts should include a clear note of the agenda

for the meeting so that both sides are clear concerning the items

that will be discussed. Any summary or joint statement shoulBstablishing and referencing evidence

be issued and signed before the meeting adjourns. ese meet-

ings are not privileged, so may be referred to in court or durin§Vhen preparing areport, itis a useful discipline to reference fac-

the trial. tual statements, where possible, and to support opinion, where



58 Bovine Medicine

possible, by reference to the literature. e full reference should When called to give evidence, the witness will be asked to
be supplied in an appendix to the report so that the court can, & rm or give an oath regarding the truthfulness of the evidence
it chooses, inspect and read the relevant sections. is will helgo be given, and the usher will ask for an indication of which
to avoid accusations of misinterpretation or bias. It can be frughe expert would rather take. e witness should realise that the
trating where the tribunal instructs the witness to state his/hetourt sits in order for the bench to adjudicate on the substance
own opinion if the referenced material is ignored, and the expertf the case, and he/she should not make any comment on the
has a duty to explain to the court that, without this level of corapplication of the law, although it may be permissible to explain
roboration, the value of any opinion must be questioned. ere how the veterinary science base a ects the wording involved on
are times when the evidential base may be limited and, whelee case description (in a criminal case, this would refer to the
this occurs, the expert should acknowledge the limitations patticle(s) under which allegations have been made or charges
on his/her opinion. erefore, keep the text as simple as pos-lodged; in civil cases, it depends on the case alleged).
sible, but make sure that it is properly referenced and that the & questions are put by the advocates to the witness on behalf
appendices are thoroughly indexed. of the court, and the side instructing you will introduce your evi-
dence and establish your report, which may not be dealt with
fully if it has been lodged in the bundle for the court to con-
Responding to a disclosed report sider. e other parties have a chace to cross-examine, and the
bench can then ask for clari cation of any further points a er
When responding to a report, it is sensible to avoid enteringourinstructingteam has had a chance to redirect your evidence
a slanging match with professional colleagues who may B& any points raised in the cross-examination.
appearing for other parties involved in the case. It is expected® tribunal may then thank you for your evidence and grant
that clinicians o ering their services in this area will have &ou release from the court. is means you may leave, buto en
good knowledge of the areas that the case covers. is can H&e legal team will ask you to remain.
explored by the court when the witness is called. Questioning € trial nishes when all the evidence has been heard and
the expertise or integrity of the other experts appearing befote€ members of the tribunal retire to consider the evidence
the court is unlikely to gain any favour or weight with the courtand formulate a verdict. is may be given at a later date if the
e evidential statements can be compared and di erencestrial has been di cult, or it may take place within a reasonable
highlighted. e court may, on occasion, appoint a single joint Period (bear in mind that this verdict needs to be given with
expert, or ask that a combined expert report is submittegonsideration of the evidence and to be written, so that it
Where this happens, all parties need to have a clear vision'§Mains on record). Sentencing then follows the verdict, with
their evidence and must be prepared to defend their positioyfhatever mitigation is pleaded being taken into consideration
to demonstrate the areas of disagreement to the court. Jofift Criminal cases where probation reports are requested, this
statements are usually formulated at meetings of experts, s§'aY also delay sentencing).
full agenda and timescale for the production of the statement
is needed (and preferably will have been agreed and set by the

court). Review

Cases in which veterinary surgeons are likely to be asked to
Appearance in court give expert evidence range widely and may stretch your appre-

ciation of areas within which veterinary competence can be
e role of the expert in the trial process usually culminates in demonstrated.
an appearance at court for the duration of the trial. It may be One important aspect of appearing as an expert is to re ect
that the expert is required only to attend to give their evidencen cases in which the expert has been actively involved. Ethical
but o en the expert is needed by the legal representatives to hgderception of the behaviour of the expert requires that re ec-
them work through the technicalities of the case. Trial work cation and justi cation of the case presented is viewed in terms
be irksome, as it is subject to the vagaries of the system, whigihthe accepted values and mores of society (Mason & McCall
has a high pressure to deal rapidly and e ectively with cases. 8mith, 2006).
the magistratese court, delays o en occur, butthey seemto be thén legal cases, it could be argued that critical review forms
norm in the higher courts, as cases are listed for part hearingsani integral part of the ethical discourse necessary to justify the
reports or sentencing, and are prioritised in front of other caseexpertss action and to guide the expert in the ethical resolution
is can lead to large amounts of «dead times for expert witnessesf particular challenges they may face.
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It is useful to consider these actions by using the asset ®fe expert should not serve on cases in which they do not
an ethical framework, such as that widely adopted in medical believe.
ethics ... that is, the four principles (Beauchamp & Childres, e expert should be able to summarise succinctly.
2001). € e expert should act, speak and dress like an expert.
ese are: Rollin (1993) suggests that most people are too busy to
1 e principle of respect for individual autonomy (individuals consider the moral issues facing their eld, and that most
are independent moral agents with a right to choose how tscientists fail to recognise that they take moral positions in

live their own lives). their day-to-day decisions. In the UK, the RCVS Guide to
2 e principle of bene cence (strive to do good where possi- Professional Conduct shows both morally and explicitly that
ble). the highest ethical obligations are laid upon all those working
3 e principle of non-male cence (avoid doing harm). as veterinary surgeons.
4 e principle of justice (treat all fairly ... not necessarily Veterinarians, like members of any profession, need to think
equally). deeply about the speci c role of their profession and what is

is type of framework can be used to put the actions of the required of it. In this task, they will need not only to consult
expert into an ethical context and can help to resolve potentiamongst themselves, but to be aware of what others are expect-
dilemmas that will be met in this eld of work. ing of them and what others are thinking (Legood, 2000, Benson
and Rollin, 2004).

us, the commitment to prepare and give expert witness
requires thought and re ection on ethical as well as scienti c

. __and clinical issues, and is a step which should only be taken with
Our laws change slowly in response to statute, but can be qwc@x

. . s level of due consideration.
in uenced by changes in case law (Brooman and Legge (1996)6 expert witness may nd that the ethical and emotional

Radford (2001)). For this reason, it is important to belong t% ssures placed on him/her by the circumstances of a case

. L . r
agencies or associations that can help to keep you |nformedr8§uire an approach unlike any experienced in the clinical

changes as they occur. Although the expert is not expectedstgmng' and that these pressures can be isolating and disturbing

be applying or analysing the law, the expertss own testlmony 8hd challenge professional skills and knowledge to limits outside
method of delivery may be challenged by case law (which ¢ ir own comfort zones

change rapidly), even in areas such as the immunity or liability It is, however, important that, if there are arguments to be

of the witness when giving evidence. Ignorance of the law is nﬂéard, the scienti ¢ and clinical basis of these arguments is

a defence that can be mounted. fully understood by the courts. For that end to be attained, the

A number O].c soc_;leu_es and associations publish regul eterinary expert must continue to be a necessary part of our
newsletters which highlight those areas of change that may Siicial process

of interest to their members.

Changes in the law
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CHAPTER 7

Practice Management ... Developing a Progressive
Veterinary Practice

Peter Orpin

Learning objectives Practices that can seek to identify opportunities amongst these
changes will thrive.
€ Understand the essential requirements to develop a successful

practice.
€ Appreciate the rate limiting factors. Essential requirements to develop a
€ Be able to develop a plan for your practice. successful practice

€ Be able to develop a the business plan.

€ Understand the importance of developing the veterinaryere are three key steps to developing a progressive farm
team. practice:

€ Appreciate ways of improving e ciency by organising the vet€ De ne the direction of the business. What is possible? What is
erinary team and pharmacy. practical? Does the direction meet the needs of the prospective

€ Be aware of the advantages and disadvantages of di erent pricelient base?

ing models and health contracts. € Create a business plawith SMART targets (Speci ¢, Mea-

surable, Achievable, Realistic and Time-related). Where does
the practice see itself in ve yearse time?

Introduction € Implement practical changedo make it happen. is reg-
uires an e ective team approach.

e purpose of this chapter is to provide guidance to those

wishing to develop a progressive veterinary practice, focusiRate-limiting factors ... practice size and structure

on improving health outcomes while still retaining a pro tableand livestock density

business. e ability for the practice to develop may be de ned by a

Farm practice management has particular challenges. @umber of rate-limiting factors. ese will vary according to
individual nature of farm veterinarians, combined with loneyour own circumstances, but would typically include prac-
working, make it particularly dicult to employ the com- tice size, stock density, client demands and local competition.
mon business principles applied within typical o ce type e attitude of the partners can also limit progress. e ethos of
environment. the business must match the current needs of the farmers and

e need, however, toimprove the quality of management pro-the progressive veterinarian they seek to employ. ere has to
cesses within an increasingly complex and competitive markia¢ a willingness to change the business to meet the demands of
place, is increasing year on year. a changing environment.

In the last ten years, there have been substantive changes iim order for a practice to be successful in delivering an e ec-
agriculture and the veterinary profession (deregulation, consdive preventive medicine-focused practice, the critical mass of
idation, competition, specialisation, increased consumer awammitted veterinarians must exceed three veterinarians. In
ness, etc.) which have created threats and opportunities to faorder to provide more specialist services demanded by clients,
practitioners worldwide. there must be a su cient number of veterinarians to provide
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both emergency and pre-planned work. Once the rst opinior
practice size falls below this level, it is problematic to provide|asirengths Weaknesses
decent out-of-hours rota, attend CPD and provide an e ective
service during periods of holiday and absence (Orpin, 2000¢ Experienced farm veterinarians € No new farm partners
2003). is factor alone may determine the next steps for the € Good reputation € Integrating new veterinarians
practice. Unless the critical mass of veterinarians is su cient, € Well established € Lack of expertise with new
the ability to attract and retain veterinary sta will be limited,| € Commitied clients . ;if&f;g;gr;’g;ms
and the long-term ylab|I|ty of _the practice may depend omn € Retention of farm
merger or collaboration for survival. veterinarians

Llyestock denS|t.y is a key driver for_pro tability of a pract|ce_ Opportunities Threats
As livestock density decreases, the risk of non-chargeable time

increases due to driving distances. e ability to provide emer- € Improve marketing . € Declining ?I'em numbers

X K . € Expand health planning/ € Reduced livestock farmers
gency treatment over larger geographic areas is problematic. e preventive programs € Fewer larger clients
delivery model for practices in these regions depends on longet join a buying or marketing £ Maintaining at least 3 farm
pre-planned visits and contract arrangements with the practice group veterinarians
based on production gains, rather than relying on income frorp € Consultancy advice € Increased competiion
visits to the farm. € Devellop ||nk§ wnhlconsultant € Deregulation e.g: TB testing

practices/universities € Changes to medicine
. . € Better training and CPD to regulation

Developing a plan for your practice help retain staff € Internet pharmacy
Failing to plan is planning to failf the only benet of not | € Gain new clients due to good € Farm economics
planning is avoiding the period of worry before your félinston reputation and service € Global competition
Churchill. € More services to larger clients € Specialist consultancy farm

Merge with neighbouring practices

With any change process, establishing where you are now dné practice

where the future opportunities may lie is crucial for a busineg
to identify.
e rst steps to developing your farm practice are to under- Figure 7.1 A SWOT analysis for a typical mixed practice in the UK.
take a SWOT analysis of the farm practice. is teases out the
Srengths andVeaknesses ddpportunities for, andr hreats to,
the business. is can be performed on a ipchart within the services. However, given the sustained downward pressures on

practice. An example SWOT analysis for a typical mixed practif@edicine margins, and consumer pressure to reduce the overall

in the UK is illustrated in Figure 7.1. usage of medicines, this particular model is not sustainable.
is e ective business technique can help formulate the prior- €re is a compelling need to widen the role of the practice

ities for the practice and initiate a business planning process, afifacilitate a more comprehensive service to the farmer client

can at least provide a framework for strategic decision-makingase.
If there is a repeated requirement for a given procedure (e.g.

Developing the business plan embryo transfer), then developing in-house expertise and pro-
e SWOT analysis is likely to identify a number of opportuni- Viding this service directly may be the most e cientand e ective
ties and challenges that will need to be resolved for progressrasite. However, if the demands are episodic, outsourcing this
be achieved (see Figure 7.2). work may be more cost-e ective

e opportunities must be ssanitys checked, to ensure that Collaborative working with specialist practices and universi-
exploiting the opportunity will be valued by the clients, and béies can usefully expand the services o ered to the client base.
cost-e ective for the practice to provide. Alternatively, expanding paraprofessional and support services

Market testing any new idea and seeking opinions from key faio farmers is an e ective way to increase the delivery of health-
mers on future developments is always advisable. e key area@re to the farmer and also to improve e ciency of operation
to develop further will be explored further within this chapter. of the practice. In many instances, the service provided to

the farmer is based on the limitations of the in-house skills and

Creating the expertise pyramid the knowledge/aspirations of the owners. is approach exposes
e services o ered by the practice will depend on the level of the business to risk, as the farmers will seek to satisfy their needs
expertise within the practice and the demands of the client bawséth other providers, and retaining clinicians becomes challeng-
(see Figure 7.3). ing within such a limited structure. e focus on developing

e simplest model is to provide basic clinical services andnew services to expand the business is an essential part of
local pharmacy supply, which typically cross-subsidises tipeactice development.

N
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( De ne target clients for develop ment Opportunity vs Market Potential )

Gain knowledge Develop specialist areas )
(" Organic growth vs New clients Target Areas... Improve effeciency ]

Expand business links )

In house training

( Health contract development

Identify blocks to progress )

Figure 7.2 Mind map of the target opportunities for an example farm practice.

; Support team - Paraprofessional -
of‘ce based farm based
Staff rotas Body condition scoring
house Medicine ordering and supply Mobility scoring
Stock control ( manual or automatic) Foot trimming
. . Booking visits, managing the day Blood testing
Preventive services Marketing support - newsletters, Veterinary support - surgical
organising meetings Data gathering
Data management - recording Paraprofessional tasks
Clinical services services, report generation delegated from the veterinary
Lab work and lab report team
management Project and practice research
Invoicing work
Project and practice research work  Farmer training

Figure 7.3 The expertise pyramid, illustrating what can be provided by the

practice. Figure 7.4 Potential roles that of‘ce-based support team and farm-based
paraprofessionals could provide for a veterinary practice.

Developing the veterinary team ... veterinarians,
support staff and paraprofessionals work to the farm has a junior sfollowers vet, who is responsible for
e successful farm practice will have a well-organised team t@he farm during times of absence or holiday, is a useful method of
ensure an e ective delivery of farm services and medicine supitegrating the younger veterinarians into the higher level work.
plies to the farmer clients. Practices that embrace the development of a strong support
Veterinarians are encouraged to focus on providing expertisgam are best placed to expand their businesses, as they are more
to the clients. Any simple task or procedure should be delgikely to implement any opportunities identi ed.
gated to the support or paraprofessional team. e potential
roles which can be provided by the support team are shown improving ef‘ciency ... organising the veterinary
Figure 7.4. team
In areas of high stock density within larger practices, the devek primary objective is to ensure that the fee generators are
opment of a paraprofessional team is possible. Farmers commnkiept fully occupied, with minimal wasted time during the day.
ting to higher levels of health monitoring and care will value a veterinary team comprise the largest xed cost within the
more comprehensive practice service, which would include tfiarm practice, and optimising their utilisation will drive the
services delivered by a paraprofessional employed by the prhasiness forward.
tice. In smaller practices, part-time support sta may be used or, e objective should be to achieve over four hours of charge-
as an alternative, closer relations could be developed betweenabé work per vet per day for a dedicated farm vet. is will only
practice and independently employed paraprofessionals. be achieved with planning and organisation. Increasingly, the
Lack of time is 0 en cited as the reason why busy clinicians fadow contact time will reduce with the advent of technological
to explore opportunities. Closer analysis reveals that reluctanaed knowledge improvements. e overall fee charged for
to delegate and train support sta is the root cause of the probseterinary services must, therefore, include time spent by the
lem. Developing a cohesive practice team, with clearly de negkterinarian providing analysis, training and consultancy for
roles and responsibilities, is the key to success. the farmer.
Integrating younger veterinarians within the practice team is Achieving this goal requires:
a crucial step which many practices nd problematic. A <buddy@ Trained dedicated support sta which have the responsibility
system, where the senior ¢leade vet providing the pre-plannedf organising the veterinary diaries.
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€ An e ective practice management system which clearl§ An e ective system to ensure that stock supplied on farm is
illustrates and organises the work allocation. Many computer- correctly billed at the time, using dockets or point of sale com-
based systems will e ectively manage repeat appointmentsputers/tablets.
automatically. € Monitoring of stock levels and invoices from veterinarians

€ Afee systemwhich encourages farmersto pre-book veterinaryehicles to ensure stock is not habitually supplied without an
work (discounted visits/contract arrangements) and chargesinvoice.
realistically for emergency work. € Correct labelling and instructions (verbal and written) for all

€ Mobile communication systems which link the team together medicines supplied.
... Smartphones allowing work to be allocated by voice, texte responsibilities are real, rather than nominal, with a sig-
and email. ni cant cost attributable to the management of medicines.

€ Gaining acceptance from the veterinary team that they will Alternative mechanisms of medicine supply involve pre-
be managed by the support sta and accept centraliseatdering of medicines via prescription and centralised dis-
management! pensing and delivery from an internet or local pharmacy. is

removes the burden of responsibility from the practice.

Improving ef‘ciency ... the pharmacy

Medicine supply is a key function within a farm animal practice/eterinary pricing - traditional pricing models

in most regions of the world, and is o en the largest variable costersus health contracts

for a farm veterinary practice. In some regions, the legal processpricing of any service is both an art and a science. If the pric-

has diverted medicine supply from the practice, and medicind3g is correct, your services will deliver perceived value to the

are supplied from independent pharmacies. client and will not be a barrier for engagement with the practice.
In the last ten years, the medicine to fee ratio for typical dairfPricing, however, must generate advantages for both the practice

farm practices in the United Kingdom has changed from oveand the client, for it to be a success. e use of creative pricing

2:1tonearerl:1. is has been driven by the advent of interneimodels to encourage the type of work which is more pro table

pharmacies, larger practices with greater purchasing power, a@igd e cient for both farmer and practice, such as pre-planned

anincrease in fees to compensate for reduced medicine margivisits, routine fertility work or visits booked in by 9.30 am, can
e key requirements for delivering an e cient practice phar- substantively help the practice. Equally, ensuring that the fee and

macy are: medicine margins are appropriate for the target client base is

€ A computerised system for accurate pricing, providing fulessential. If the mission is to attract or retain larger dairy clients,
traceability and recording of medicines from practice to farmthen the pricing system must be competitive and attractive to

€ A system for accurately de ning the net purchase and satbese clients.
price for each medicine. is can be challenging when there Strategic discounts may be o ered based on prompt or direct
may be a multiplicity of discounts o ered by the wholesaledebit payment, or on greater commitment to purchasing services
and supplier. A pricing system based on net margins (rath@r products from the practice. Similarly, providing clear systems
than mark-up) for all products is essential. for penalising late payment is good business practice.

€ A charging system which ensures prompt payment, using € pricing of veterinary work has undergone signi cant
direct debit charging, cash payments, discounts for earpangesinthelasttenyears. ere hasbeenasigni cantincrease
payment and penalties for late payment, is crucial to ensuie fees, in return for lower margins on medicines, in response
that cash ow targets are met. to increased competition for medicine supply.

€ A storage area which meets the regulatory requirements ande shi towards a fee-based model, following a more trans-
also facilitates usage of medicines in date order (i.e. the oldgstrent system, has been welcomed by the sectors which used
product is used rst to avoid out-of-date stock). the largest amounts of medicines (dairy, intensive beef). e

€ An e cient stock tracking system to ensure the correct stockchallenge with increased fees, however, is that they make some
levels at all times and stock nearing out of date is identi ed ifprocedures traditionally performed by veterinarians, less

the pharmacy and vehicles. cost-e ective and, also, make slower, less experienced veterinar-
€ Appropriate refrigeration and temperature management of aléns less attractive to the farmer.
areas within the pharmacy. e pricing of veterinary work is largely based on the eactivity

€ Appropriately trained and quali ed sta to ensure all legalbased ambulatory models, whereupon an action is priced (e.g.
requirements are met with dispensing and supply. visit, examination, time or supply of medicine). e more
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Alternative models for pricing, based on contractual arrange-
Traditional Traditional Health ments between veterinarian and farmer, have developed. ese
model based  model plus Contract 20% | are inclusive arrangements, based on an agreed level of inputs
on 40% monthly fee  margin on for an agreed price or services and medicine margin. e model
margin on for advice/ medicines can be developed further to include a payment which is linked
medicines data and pence L. . .
management  per litre to productivity, such as the pence per litre charging system
charging (Dobbs, 2001). If the total litres of milk sold increases, due
— : to improvements in the health and productivity of the herd,
Fees (Visits and Time) ~ £3,000 £3,000 0-4ppl the veterinary bill increases in line with this increase. e
Medicines £7,000 £6,000 £5,600 . . . .
Advice Inclusive £500 0.05pp! 9pp95lte equally applies. e dierent models are illustrated
Meetings Inclusive £250 inclusive in Figure 7.5.
Training Inclusive £250 inclusive e traditional pricing model does not accurately re ect the
Data management/  Not provided ~ £500 0.05ppl services provided. Increasingly, more practices are becoming
monitoring involved in more comprehensive advice and data management,
:::}Egess'onal 0-05ppl and these cannot simply be included as epart of the services.
Total income £10,000 £10,500 £11,100 Greater transparency is required, with an ability to charge for
Estimated pro‘t the ehealthe or advisory component of veterinary practice.
contribution is can be further developed with the pence per litre pricing
A } ) i model. Linking fees to the litres of milk sold allows the veteri-
medicine supply may fall due to advice or improved disease control R .
b overall use of preventive medicines may increase due to lower overall nary practice to share in the success of the farm, as well as to
cost to farmer reduce the overall margin on medicines. e advantages and dis-

advantages of traditional, traditional plus advice contract, and

Figure 7.5 Potential pricing model for a 130 cow herd supplying 1 million full pence per litre contract, are shown in Figure 7.6.

litres of milk per annum, based on traditional, traditional plus advice contract,
and full pence per litre health contract.

Summary
activities the farmer purchases, the busier the veterinary practice
becomes. e traditional model favours disease treatments ore practice organisation and structure is central to provid-
activity, but not necessarily health prevention and control.  ing a progressive veterinary service within an increasingly

Traditional
plus advice

Traditional ... high margin
medicines/ lower fees

Health contract Pence per
litre model

€ familiar

€ popular with smaller or average farmers
dependent on emergency services

€ penalises the larger medicine using
farmers

€ lower fees facilitating more work

€ Similar advantages to traditional fee
structure with additional ability to
add on a monthly payment for
advice

€ useful model for beef breeding
herds and smaller farmers not
wishing to adopt a full contract

€ “xed monthly payment from farmer

€ practice shares in reward for improved
health

€ lower medicine margins possible

€ simpli“es budgeting for farmer

Advantages

€ relies on cross subsidies between and
within farmers

€ higher margins on medicines

€ risk of losing larger key clients

€ no ability to reduce medicine
margins unless fees and monthly
fees are increased to compensate
for reduction

€ vet practice carries the risk that farme
may not follow advice and become
exposed to increased workload for sal
pay

Disadvantages

ne

€ improving health through advice
reduces income for the practice

€ traditional farmers may fear change and
refuse to contract to the practice

Figure 7.6 The advantages and disadvantages of traditional, traditional plus advice contract and full pence per litre contract.
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competitive environment. Developing a clear plan for thé&keferences
practice, combined with e ective leadership and vision, will
allow the practice to develop and expand. An e ective eteabobbs. M. (2001)Role of the specialist vet in production advice, moni-
approache is required, with everyone playing to their strengths.toring performance and welfaféu eld Scholarship.
is will only be achieved with a culture of development Orpin, P.G.(2000). e future of cattle practice: Possible solutioGst-
and de]egation_ tle Practices, 2.

Orpin, P.G. (2003). Farm practice in areas of low stock density: a

blueprint for survivalln Practice?5, 161...165.
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CHAPTER 8
Veterinary Leadership and Communication Skills

Michelle McArthur and Adele Feakes

Learning objectives reasoning ability (Kristensen & Enevoldsen 2008; Lleyal
2005; Lloyd & Walsh 2002).
€ Appreciate the leadership roles of the bovine practitioner. ~ Veterinarians in bovine medicine undertake leadership roles
€ Appreciate why e ective communication is important. in a variety of settings, such as:
€ Understand the process of e ective communication. 1 Curative and/or advisory practitioners.
€ Appreciate the three components of gathering information? Facilitators of regional farm focus groups.
obtain background information; determine the presentingd Teachers (of farmers or students).

problem; and discern the client perspective. 4 Industry or aid organisations.
€ Appreciate the value of written and supplementary communid Government or regulatory positions.
cation tools. In summary, bovine veterinarians assume positions of leader-

ship in all forums of their professional lives.

Leadership and individualised Bovine veterinarian leadership skills
communication strategies Bovine veterinarians routinely exemplify leadership skills: they
manage, e ect, take control, guide, support, strategise and
is chapter will highlight the leadership skills required of the motivate others. Taken together, such leadership skills can be
bovine veterinarian. It will also outline an approach to enhanceombined as the «ability to in uence processe (Wustenberg, 2006)
communication with farmers using the Calgary-Cambridgend, more broadly, the ability to motivate and in uence strategy.
Guides (Kurtzet al, 2003) as a tool. e central tenet of this e ability to in uence process depends on the veterinarians
chapter is the importance of discerning the farming client&killin gaining the decision-makerss trust and then communicat-
perspective and to achieve an individualised approach whettigg the technical and scienti ¢ contentto the client (Wustenberg,
the consultation is curative, advisory or at industry level. R006). erefore, in order to in uence process, the ability to
focuses on one technique that will help elicit farmerse perspdedild relationships with decision-makers (farming clients), and
tives and provide readers with a skill which can be implementegivelop an e ective communication skill set, are vital to success.
immediately. Such a focus does not imply that it is the onlyg ability to in uence process in more formal communication
or the most important, clinical communication technique, butenvironments, such as corporate or regulatory activities, is also
that this particular skill should form part of the practitioneresfundamental to the professiones ability to remain relevant.

necessary communication skill set. Lloyd et al (2005) outlined key leadership skills for veterinar-
ians, including the ability to:
All bovine veterinarians are leaders € Develop a clear vision of the future;

As professionals, veterinarians are seen by the public as exp€rSommunicate that vision in a meaningful way;

in their area ... skilled, trained, quali ed and leaders. e core€ Establish trust; and

expertise of bovine veterinarians is technical pro ciency ané Commitoneselfto lifelong personal and professional learning.
diagnostic/clinical reasoning ability. However, leadership andAccordingly, developing leadership skills, based on good com-
management skills are required afiancts to diagistic/clinical munication and interpersonal skills, is vital to the success of the

Bovine Medicineird Edition. Edited by Peter D. Cockcroft.
© 2015 John Wiley & Sons, Ltd. Published 2015 by John Wiley & Sons, Ltd.
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bovine practitioner. Being e ective at the farm level or industry
level is essentially the ability to combine clinical reasoning/
diagnostic skills with a suite of leadership skills underpinned by
skilled communication ability.

Process
skills

Effective communication and bovine
veterinarians
e ability to demonstrate e ective communication skills is
recognised as a core skill for veterinary practitioners. is
recognition ranges from the pivotal studies espousing the need
for a greater focus on the development of veterinarianss com-
munication skills (Pritchard 1989; Croat al, 2000), both in Figure 8.1 Interdependence of the skills of effective communication.
practitioners (Mellanbyet al, 2011) and veterinary students
(Shaw & Ihle, 20086), clearly reporting the importance of suckvolves content, process and perceptual skills (Silveretah,
skills in clinical practice. E ective communication is important2005; see Figure 8.1.)
across all realms of veterinary medicine and while the setting, © rst ... content skills ... relates to the actual content of
content and emphasis may change, the required skills and th¢he information gathered and provided, or the ewhat is
potential positive sequelae do not. saide of communication. is entails the medical, preven-
e studies examining clinical communication and its tative or technical information as well as any relevant, the
e ects in veterinary medicine are few, but revealing. Similar lifestyle-social information.
to the expansive literature in wider healthcare communicatiof € second ... process skills ... are the shows of communica-
research, e ective communication skills are related to adherencetion, in terms of how the veterinarian communicates with the
(Kanji et al, 2012), veterinarian satisfaction (Sheial, 2012)  farmer, speci cally the manner of data gathering and provi-
and client satisfaction (Coet al, 2008). ese are preliminary ~ sion of information, relationship building and structuring an
studies and involve companion animal patients and their owners € cient consultation. Process skills are constant across set-
but, nevertheless, they do shed light on important clinical and tings, while the content and focus changes.
service indicators associated with e ective communication ifé ird, perceptual skills are associated with thoughts and feel-
veterinary medicine. ings related to self- and other-awareness. is alsoincludes the
ere is scant literature speci cally examining the veterinar-  individuales thought processes around clinical reasoning.
ianes communication skills in large animal medicine. However, € three skills outlined above are interdependent, lie at the
studies have examined farmerss attitudes and have found tfgart of the veterinarian-client-patient relationship and are key
they value good communication skills in their veterinariargttributes of e ective leadership.
(Chapmanet al, 1991). Other studies have appraised farmerssProcess skills are o en packaged in consultation models in
mindsets, categorised farmers accordingly, then tailored specpeder to provide a framework for e ective interactions. ere
communication strategies for each identi ed group (Janse@re many such published and widely used models, but of par-
etal, 2010). ticular focus in this chapter are the Calgary-Cambridge Guides
e communication strategies outlined by (Jansest al, 2010) (Kurtz et al, 2003). ese guides are used extensively in health-
provide a useful starting point when considering how to adopt @are communication training, and each of its process skills are
more individualised approach. However, it is important to noteevidence-based in increasing the e ectiveness, accuracy and
that these suggested communication strategies are not intendtpportiveness during the consultation (see Figure 8.2).
for individuals, but for members of that speci c group. Each Importantly, in any consultation, in any setting, many of these
member of the group has a unique mindset or perspective thakills will be evident, but an e ective consultation does not mean
needs to be appreciated and then addressed by the veterinarialhlisted Calgary-Cambridge Guides skills are used, nor does it
in order to establish a true partnership approach. erefore, themean that each step of the process is followed. It has been sug-
ideal approach implements fully individualised communicatiorgested that the Calgary-Cambridge Guides model is only use-
strategies and skills targeted at the particular needs, issuedwifor curative consultations, not an advisory role (Kletral,

Perceptual
skills Veterinarian-Farming
Client-Patient

Relationship

goal of the farming client. 2011). Such a stance predominantly focuses on the content skills
of the consultation, but not the generic process skills inherent to
Effective individualised communication process all interactions, nor the perceptual skills.

Individualising communication approaches requires an under- e Calgary-Cambridge Guides are used widely in training
standing of the components of e cient and accurate communiveterinary medicine students (Adams & Kurtz, 2006), and the
cation. E ective communication means more than just talking; iuthors believe they demonstrate applicability across various
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Figure 8.2 The expanded Calgary-Cambridge Guides. Reproduced with permission of Lippincott Williams & Wilkins.

settings and consultation types ... a view shared by Adamsi@erpinning e ective communication in veterinary medicine.
Coe (2011). e guides are a tool which has been approved anBor the purposes of this chapter, an important concept empha-
adapted for use in veterinary medicine (Radf@tal, 2006), sised in the Calgary-Cambridge Guides will be reviewed with
with the addition of continued observation of the patient/sy focus on obtaining the farmerss perspective when gath-
However, other consultation models emphasising process Sk@ﬁng information to achieve an individualised approach to

would be equally applicable.. . . explanation and planning with the farmer.
e Calgary-Cambridge Guides consist of simple steps that

can act as a guide for any consultation type. While it is not

within the scope of this chapter to discuss each of these skilisathering information: three components

nor each step, it is suggested that readers consult Radford

et al (2006) for a review of the adapted Calgary-Cambridgehe two traditional components: obtaining

Guides for veterinary medicine. Additionally, for a compre-ackground information and the presenting

hensive review of the literature underpinning the skills liste@roblem

in these guides, see Silvermanal, (2005). Also, see ShawTraditionally, gathering information in a consultation has focus-
(2006) for an in-depth discussion and review of the micro-skilled on two predominant areas: the animalss/herdss presenting
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e remainder of this chapter will focus on the skill of using
"Tell me about the scours?" open-ended questions to achieve an individualised approach in
any consultation format.

The third component: the client perspective ... an
individualised approach
ere is a third component of the information gathering pro-

"When did it start?"

"Have you noticed cess; understanding the clientss perspective (Silverabaa,
any blood?" 2005; see Figure 8.2). Gaining an understanding of the clientss
"s it perspective is a central feature of relationship-centred care
watery?" (Beach & Inui, 2006). Relationship-centred care in veteri-

nary medicine could be viewed as a collaborative partnership
between veterinarian and farmer to meet the healthcare needs of
Figure 8.3 A funnel approach to gathering information. the animal(s) (Shawt al, 2004a). It is a style of communication
that has been associated with increased adherence in veterinary
medicine (Kanjeet al, 2012). e farmer has expectations, opin-
problem and past history/husbandry (See Figure 8.2). Veteidns, thoughts and an appreciation of their own capacities and
narians are well trained to take such a history. Skills used linitations related to the management and prospects of their
elicit such information have also traditionally centred aroundwnimal(s). Furthermore, farmers have their own personal and
employing closed-ended questions (Stedwl, 2004b; McCann professional expertise of farming practice and relationship with
& Fitzgerald, 2013). While these types of questions are e ectitlege animals on the farm. Additionally, there is a culture within
for the clinician gathering information that ts with clinical which farmers work and, on an individual level, each farmer has
decision-making models, they can also result in failure of pe& self-identity or an appraisal of how they see themselves and
tinent information coming to light. Overuse of closed-endedheir values.
guestions may also limit client participation in the consultation ese are all elements of the farmerss (clientss) perspective.
and can impact rapport (Boylet al, 2005). Instead, the ask- e farmerss perspective is the third piece of the information-
ing of open-ended questions at the outset and at each line @#thering process which may be overlooked or gathered inci-
enquiry is 0 en more e cient while, at the same time, builds dentally rather than intentionally. Anecdotally, veterinarians
the relationship with the farmer as they begin to discuss thdiscover the value of eliciting this information through expe-
issues/needs from their perspective. rience. A more e ective consultation style could be attained
A «funnel approache is recommended (Kugtzal 2003; see through intentional use of this third and integral component of
Figure 8.3). Simple broad open-ended questions begin the gathe information-gathering phase and, ultimately, a relationship-
ering information phase, followed up with targeted open-endedentred approach.
questions. At this point, speci ¢ closed-ended questions shouldInterestingly, there seems to be a misalignment between
be used to ensure the veterinarian has all the information theseterinarianse and farmerse beliefs. A Danish study found that
require. Utilising such an approach helps to meet the needs éterinarians perceived that farmers place primary impor-
both veterinarian and farmer. tance on productivity and nancial performance, in contrast
Interestingly, Shawet al (2004b) found that open-endedto farmerse reported desires to enhance teamwork and animal
questions are an under-utilised skill, suggested by their abseneglfare (Kristensen & Enevoldsen, 2008). Farmers preferred
in 25% of consultations in a companion animal sample. Te team-based approach, working towards common goals
demonstrate one bene t of the use of open-ended solicitationd ambitions ... these are both elements of the farmeres
of client concerns at the outset in companion animal consultgperspective. Accordingly, a focus on productivity and prof-
tions, clients were noted to express signi cantly more concerntbility alone may not meet the expectations of the farmer,
(Dysartet al, 2011). Expressing concerns at the outset limits tigd thus may potentially limit the farmer-veterinarian rela-
likelihood of late-arising issues which can derail the consultdionship and uptake of best-practice recommendations. It
tion and reduce e ciency. It also permits detailed informationis therefore essential that, in all consultations, the farmerss
gathering and inclusion of the client. Parallel positive outcomeggerspective is elicited to ensure alignment (Jansen & Lam,
are likely when such purposeful questioning is applied in boving012), and this should occur during the early phase of the
consultations. consultation.
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