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Abstract

Mastitis is a disease of the cowOs mammlarydsystem which is of great concern to
dairy producersAntibiotics arethe most common treatment measure for mastitis however
treatment is ineffective in eighty perdesi cases. Laboratory milk diagnostic analysis has been
developed to better manage mastitis treatment. Delayed availability of results fifanmoiabs
haveprovidedunsatisfactory outcomes for produserhis dissatisfaction has lead to an
opportunityfor Maritime Quality Milk to market the Mastitis Treatment Decision Systdnth
they have developedhissystem isused on the farm and provides timely and accurate analytical
information which assists in treatment decisions. A gualitative researchhstsdgtermine
dairy producerQeerception otowardsmastitis and its treatment. Maritime Quality Milk must
act quickly and take decisive action to protect the potential of the current Mastitim@néat

Decision System as well as future offerings.
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Mastitis Treatment Decision System:A Path for the Future

Introduction

Mastitis is a concern for dairy producers throughout the world. Mastitis is broadly
defined as amflammationof the mammarglandtissue (Smith, Hillerton & Harmon, 2001).
The highest concern is given to clinical mastitis which is characterized by recurringoimsecti
accompanied by abnormal looking milk with or without other local or systemic symptoms. This
disease is caused by several different strains of bacteria s8ch@scocci uberigndE. Coli
as well as other organisms including Mycoplasmas and Prototheca (Ingalls, 1998). An unique
treatment approach is required for each of these infectious agents. This paper will focus on
bacterial mastitis anitls identification The best treatment outcome is realized when mastitis is
diagnosed early and appropriate steps are undertaken to cure the underling cause. Mastitis has a
high selfcure rate in dairy cattle and interventionsiaedfectivein eighty percent of cases due
to the type or severity of infection. The remaining twenty percent of mastitis cases regjuire fa
and effective treatment to avoid economic |lassfortunately the standard treatmepitotocol
for one hundred percent ofinical mastitiscaseson most farra is the use of antibiotics
regardless of cause. This drug therapy is often unnecessary. This is due to a lack of proper
diagnostic information available to the farmer in a timely manner and the high financial aost of

case requiring antibiotics beingteitreated (McCarron, Keefe, McKenna, Dohoo & Poole,
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20009).

Media attention has pointed to the ineffective use of agricultural antibiotics aseaofaus
their overall reduced effectiveness. AgricultureOs continued reliance on antibioters &s it
reason for the rise of hard to treat bacterial agents such as methesiBtantStaphylococcus
aureusin the environment. Mellon, Benbrook and Benbrook (2001) reported that antibiotics
which are essential in the treatment of humans are employedcanlage without the preses
of disease. The authors concluded thatth@mapeutic use of products such as penicillin and
tetracycline ha contributed to the developmentasftibiotic resistancan bacteria and other
microorganisms thereby renderitigeseproducts less effective. Antibiotic use dairy farmsis
animportant issue and the opiniofi CanadianOs will shape this countryOs public policy on this
subject in the future.

Dairy producers take steps to make certain that withdrawal periods fran98gburs
after antibiotic treatmerare respected and milk with residual drug levels is not allowed to enter
the food system. However contamination does occur through human error and the producer is
accountable for the lost revenue. Depending on thewihen the contamination is discovered,
several days of farm production can be lost at a cost upwards of $2000. If discovered after the
milk has been pooled in the bulk trailer, the contamination will lead to the destruction of the

entire load at a cost uands of $10,000.
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Mastitis Treatment Protocol

The first step in treatment of any disease is identification of the underlying cause of the
problem. In the case ofairy cowmastitis there are several methods available with tha gol
standard being human observation by a trained and experienced milker. A milker must use their
eyes, hands, ears, taste, smell and memory to identify changes in the cow as well asdhe milk t
effectively identify a case of mastitis. In research, eightggre of mastitis cases have been
detected through observations of cows and milk. However this process can be time consuming
and a milkerOs skill as well as their interest level can vary. Several automatis dedsttion
processelave been developeddthey rely on testing milk for temperature, electrical
conductivity or overall production. Thedfectiveness of these testdimited by natural
variations, complexity of results and pooling afknbefore testing (Hillerton2000).

Regardless of thdetection method, very low degrees of mastitis infection are often
ignored and chronic cases must be treated quickly. In some instéaclcemicinfection can be
deadlydue to the animal inability to fight the illne€3airy producers generally have fawrde
treatment protocols for mastitis. These steps have been developed with the experience of the
farmer andhelocal veterinarian in an effort to keep the disease in cimettie overall
population

The cost of a chronic case of mastitis has been a&stthio be between $108 and $295
per cow (Ott, 1999). The costs include treatment expenses, labour, discarded milk @adthong

loss of production due to damage within the mamméagdsystem. For these reasons the most
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important practices will firstly gpvent mastitis, secondly identify the cases that require
intervention and finally give effective treatment to stop the infection as well asHmspread

within the herd.

Milk Diagnostic Plating and Mastitis

Milk diagnostic analysis, which is ofteeferred to as milk culturing, has been used in
several diffeent forms in the development wfastitis control strategies. In the past centralized
institutions, such as Governments and Universities, provided laboratories designed for culturing
milk bacteria Scaled dowtaboratoriedhave also been establishedfarm. Sterner (2007)
points out the most common cause of frustration froflaom efforts is challenges with training,
equipment and motivation of hired staff. These challenges lead to inadegate teoutcome
and in turnto discontinuation of testing. The response fromfaffn testing in centralized labs is
often unsatisfactory due the delayed availability of results which arrive after a ineptarehas
been implementeds fast interventiorsineeded to prevent further spread of the infection

Bacteria are often cited as the most common cause of mastitis and due to their prevalence
in the cowOs environment, the organisms frequently invade the magiamatsystem. The
types of bacteria thabase mastitis can be divided into two categories accordiBgaio stain.

Gram positive bacteria lack the cell wall structure that is pres&raim-negative bacteria.
Gramnegative bacteria are protected from the effects of antibiotic treatmémgibgell wall.
Examples of Granpositive bacteria includ8taphylococcuandStreptococcuand common

Gram-negative bacteria atdebsiellaandE. Coli (Sterner, 2007). All types of mastitis causing

8
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agents display visible signs of infection in milk ensurirgy tiffected produatill be discarded.
Generally today, all milk is pasteurizemeliminate harmful bacteria as a furtipeotection to
human health

Hess, Neuder and Sears (2003) detail a treatment regimen based on theategarh st
bacteria that cause mastitis. The overall goal of this research was to find the caas#tisf
infection and apply a treatment protocol that is particular to that infection. The study showed that
this approach resulted in a reduction of intramanyraatibiotic usage and a reduction in milk
loss due to drug residues. Under this plan all cows with mastitis symptoms have their gdlk test
using MacConkeyQOs agar plafesch section, or quarter, within the udder is tested individually.
When culture radts were known, the decision to treat the infection was based on the Gram
positive, Grarnegative or no growth status of the sample. Gpasitive mammarygland
quarters were treated with intramammary antibiotic twice daily for three days. All milk
contaning drug residue was discarded. Mamn@andquarters that teste@dram-negative and
no growth were not treated with antibiotics. Rather the cows were monitored and milk was
considerednastitis freevhen abnormalities cleared.

This research demonstratdtht when a treatment protocol that included milk diagnostic
analysis and targeted treatment of Giamsitive cases was applied there was a reduction of
intramammary antibiotic use by eighty percent. Mastitis caused by-Gegative bacteria
accounted fotwenty five percent of infections and no growth cultures amounted to fifty five
percent. The remaining twenty percent of mastitis cases benefitted from antibaitieetne
which reduced harm to the cow over the long term. Theremo negative effectdtabuted to

withholding treatment for twenty four hours while culture results were obtained. By
9
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implementing this plan the researchers discovered that through an increase in mastitisngionitori
there was an increase in salable milk as well as a decreasghiotics usage while cow health
improved (Hess et al, 2003).

From the HessO research, we know that milk plating is beneficial to disease control
however training and infrastructure must be in place for the testing described to be effective. A
compéent individual with extensive training must be in charge of testing and adequate
equipment and facilities must be made available. The respective individual will atsunacy
and consistency of tests and the recording of results. Success of the Hasd pras connected
to the commitment of staff and the perceived benefit they felt was received from using the
system. The process is cumbersome and redainesstaff to spend time away from other
duties. hereforg long term usage is challenging (Stetr#007). These limitatiorshould
present an oppertunifpr a product such as the Mastitis Decision Making System frontiMa

Quality Milk to enter the market.

The Mastitis Treatment Decision System

Maritime Quality Milk is anassociatedf the Atlantic Veterinary College. The company
is attempting to become a freestandingfiootprofit company which will be headquartered in
Charlottetown, Prince Edward Island. Maritime Quality Milk (MQM) is in the business of
producing an otfarm test system for éhassessment of clinical mastitis in dairy cattle. MQM is

lead by Dr. Greg Keefe, DVMaculty of the Atlantic Veterinary CollegandArt Gennis from
10
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MQM. The company has strong alliances with this institution as well as other educational centre
and praticing veterinarians in the Maritimes and throughout Canada. Dr. Keefdmartgkennis
have management experienveigth MQM andhave agroundingin businesG. Keefe, personal
communication, June 18, 2010)

Maritime Quality Milk has developed the Mastiliseatment Decision System (MTDS)
to be used by dairy producers to quiciBtermine the @m status of infectiorsndanswer
guestions necessary for the treatment of maddtease refer tdppendix A pagedl, for the
Mastitis Treatment Decision Systenstructions Please refer to Appendix B, page ##,a
farmer mastitisreatmenfprotocol with the Mastitis Treatment Decision Systdime company
has marketed this product in the local area and intends to increase sales by moving into new
regions. As Bw markets are entered varying levels of competitiom centralized laboratories
will be experienced. Developed areas will be well serviced by established centrahi@de s
developed regions will lack these highly subsidized services. This syslidmwe the potential
to find a market in both areas due to the speedy availability of results which can not be
reproduced within a centralized facility. The researchers involved are continuing to develop
improved products and are preparing to introdusecmnd generation of the Mastitis Treatment
Decision System. These efforts will give MQM products for the future and allow the company to

stay ahead of the competition.

11
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The Market

Milk production is a large and mature industriNorth America with a million dairy
cows in Canada and twenty million in the United States of America. A stu@deyRIde
Reikerirk, Barkema, Kelton, and Sch@008) found the average rate of clinical mastitis on
Canadian farms to be 23.0 cases p@& ddwyears. Using this percentage of infection rate
throughout North America would suggest 4.8 million cases of clinical mastitis per year. As noted
earlier, the average cost of this infection is between $108 and $295enaceutical
expenditures anlbss of revenue is considered.

The current Mastitis Decision Making System has found a local market though the efforts
of the founders. These efforts have included promotion though veterinary conferences in North
America, personal recommendations to thents of AVC as well as veterinarian contacts

internationally.

Qualitative Research

Long form interviews were conducted with dairy producers within the province of Prince
Edward Island between March and June of 2010. A random sample was not atailadle
researcher due the reluctance of organizatiathin the dairy industry to release a list of

provincial producersAs an alternative, presentations were made at industry meetings and a call

12
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for voluntaries for this study was released toatiendes Twentythree individuals were
interviewed and their attitudes toward mastiggection and treatment approacihvese gauged.
Due to theapproachecessary to locate test subjettis significanceof these finding can be
called into question. Howevéhe personal opinion of theesearcher ithat the results arefair
representation of the dairy industry in Prince Edward Island, the Maritime Provinces as well as
the rest of Canadand North AmericaPlease refer tAppendixC, paged3, for a completdist
of interview questions.

Data was collected from farms of varying size, which was represented by the number of
cattle they were currently milking. The mean number of cows milkecb&and median was 55.
The cow populationper farmranged from 15 t@26. Within thefarm subject group there was
also a range of experience which reflected by the numbers of years as a dairy producer. The
mean number of years was 21 with the median lying at 20. The range was between 1.5 and 47

years.

Trends in Mastitis

There are many options for farmers to receive mastitis treatment information and the two
leading sources are Veterinarians and industry publicatibirsh were raté 57% and 43%
respectively The remainingnformationsourcesnentionedy the intervieweescluded other
farmersconferences and the interragtdall had a response rabvelow 13% Less experienced

producers and those milking less than 55 cows noted receiving information from Veterinarians
13
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regulatory body which over sees the production of milk in this area.
¥ NMC is an international organization which was formally known as National Mastitis
Council. This groups focused on the control of mastitis asahducts research,
published articls and undertakes knowledge trandfaough biannual conferences held
throughout North America.
¥ AVC is the Atlantic Veterinarian College with is part of the University of Prince Edward
Island. The facility trains veterinarians, conducts reseanchofferson-farm servicego
local farmers.
¥ Udder Health Technicians are industry professionals who specialize in the health of the
bovine mammaryglandsystemsas well as the production of quality milkheirexpertise
includesmilking system analysigjairy barn design and troubleshootfog milk quality
issues. Udder health technicians can work within an industry organization or be self
employed.
¥ Internet includes various publications and information availablinen
Participants were polled oroWw a mastitis product recommendation from various groups would
affect their purchase decision. The groajpedincluded Dairy Farmers of Canada, Veterinarians
and local dairy producer$he Dairy Farmers of Canada is an industry regulatory body that
overses the productioof milk in this country Recommendations bye¥erinarians were rated
the highesas a source of informatiaon a scale of 1 to,4 being not reliable at all and 5 being
very reliable with an average of 4.4 for all farms, 4.6 amonglélsser experienced producers
and 4.8 by smaller herd farmers. A recommendation by Dairy Farmers of Canada on average was

rated 3.7 and recommendatiohy a local dairy producer waated as3.6. A majority of farmers
18
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¥ Swelled Quarter is the observation of the cowOs udder for visual outward signs of
infection that are manifested by an enlarged section of the mangtaad system. The
deformity is typically associated with hardness of the udder and increased local
temperature.

¥ Valacta is a private company that offered a milk information collection program to dairy
farmers throughout Eastern Canada.

¥ Signs of llinessnclude general symptoms of-hlealth observed by producers during
regular observations of the animal.

¥ Filter is the common dairy farmer practice of observing the matter collected in the paper
filter which is typically inserted in the milk pipeline. A e mastitis infection can lead
to the collection of hardened infection material on the filter.

¥ MQM Test is the Mastitis Treatment Decision System (MTDS) produced by Maritime

Quality Milk.

Figure 8: Techniques Applied to Screen for Mastitidoy Farm Size
23
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STRENGHTS

¥ Real and perceived connections with AVC lends creditability to the product

¥ The sole option fooff the shelf oAfarm mastitis Gam status testing available to
producers

¥ The scientific research behind the MTDS has been published in a recognized academic
journal

¥ MTDS has achieved sales in a challenging marketplace where others have failed

¥ Dr. Keefe andVir. Gennis aswell as the staff of MQMshowenthusiasm for the product

at trade showand industry eventshich peeks producer interest

WEAKNESS

¥ MQM is a very small regional player in the global mastitis treatment industry which
includes well financed multinational @atmaceutical companies

¥ The inventorsO primary interests are scientific research, publishing and teaching.
Therefore their focus has not been placethe marketing and salaspecbf the MTDS

¥ The current kit is cumbersome and time consuming tcoisgaed with a protocol
which directs producers to treat all mastitis case with antibiotics at first sgn of
infection

¥ The required incubation time of twenty four hours delays treatment decision making by

an unacceptable time for most producers

27



A Path to the Future

OPPORTUNITY

¥ The mastitis industry iavery large and lucrative market

¥ The inventors are well respected in tteterinarian industrandoffer creditability to the
product

¥ Reduced usage of antibiotics in agriculture is seen a podéweaopmenby the general

public

THREATS

¥ The publishing of the scientific research behind the MTDS has allowed competitors to
recreateahe product without the uncertainty and cost associated with the initial
development
¥ A large pharmaceutical company could destroygidies realizedby MQM though a
negative marketing campaigapplying pressure on industry stakeholders or by
introducing a similar product
¥ The global dairy angharmaceuticahdustries are consolidating which will lealveth
less consumers as well as &wotential @rtners for MQM
This SWOT analysis outlines tlopportunitiesandchallenges faced by MQM as well as details
areas for future advancements and refinements. The repughtiom principals is the most
valuable resource to the compaiire product needs imgvemens to increase sale and gain
new clientsMQM small size and fast decisions k&g ability, when compared to a

multinational corporation, can allow the company to make the required upgrade quickly and

28
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reenter the market with a product that fits thstomersO needs.

MQM has been able to produce the MTDS with little interference from external
competing forces. This isolation has allowed the company to test the waters and findisuccess
their home rarket. With the move to expartigde reach of the prodtinterest will grow and
MQM will have to be prepared for this reality. As noted in the SWOT analysis, the mastitis
industry is a lucrative business that is populatethlye multinationals. The ability of MTDS to
be a disruptive technology in the inthyshas the potentiab cause a reaction from the
competition This reaction could come in the form of a partnership offer, technology purchase
agreementintroduction ofa similar offering or a move to discredite productThe managersf
MQM need to lp aware of these possibilities and position to company to profit from positive

opportunities and survive negative pressures.

Recommendations for the Future of the MTDS

As a first generation product and knowledge building tool the Mastitis Treatment
Decisbn System has been a sucdeswever it appears that conting on this path will be
challenging As Maritime Quality Milk (MQM) moves forward with continued improvements
and additional versions of the test kit, great care must be taken to protect paogréssvoid
squandering the advances to date. MQM as an entity is in a very uncertain place between being
an academic research arm of a well respegtéerinary teaching hospital and beingtandalone
for-profit organization which can generate income&aver expenses and gave a return to
shareholders. These two worlds require different mindsets and fdaousesuccessful. In the

meantime, MQM has taken tir@ermediate step of becoming a+ot-profit entity housed

29
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within AVC.

The promotionakffort undertaken by MQM in the past has focused on Veterinarians and
the traditionabnimal health industry (G. Keefe, personal conversaiiome 182010). This
approach was understandable considering the company is |leddidoyor of Veterinarian
Medicine.The research undertaken for this study demonstrated the high value farmers place on a
mastitis product recommendation by a Veterinarfdre industry demanfbr MTDS has not
developed as anticipated and MQM has not been able to rely on Veterinarianas@anac
independensales personal artdchnical supporfThere are many probable reasons for this
failure includingtheacademic trainingf Veterinarianthe unfamiliarity with MTDS and
adhering to theoutine use of antibiotics for treatmeoftall masitis regardless of @&m statuslf
MQM wishes to continue pursuing Veterinariansaasnrhired promotionatales force,
considerable effort will have tioe undertaken to educate these professional about the products of
MQM. This effort will require the cmpanyOs leadership speaking at industry conferamce
publishing articles in technical journals. The realiabdity of the scientigtto include this
obligation on their current busy schedules is doubtful and future research, which is their main
focusand area of interest, would be delayedrthermore, tis marketing effort is not
recommended at this time.

To achieve the industry penetration desired, the company will have to redesign the
product to a) limit the technical knowledge requirda), simplify the components though
improved labelingc) increase the usability by enhancing the durability of the storagewnds®)
by providing faster availability of result¥he target market of dairy producers are not concerned

with technical aspects of scidit experimentation and wish to have simple to follow
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instructions which lead to a quick definite answer. These attributes are found with the @aliforni
Mastitis Test (CMT) which has been successful for many years.

The CMT has found a ready market amaiairy producers since being developed in
1957 by Schalm and Noorlander (Barnum and Newbould, 1961). With this system a small
amount of milk is expressed from each mamnwgayndquarter on to a specially designed paddle
with four reservoirs. The reservsiare calibrated to retain the required 2 cc of milk when the
paddle is tilted near vertical. An equalfpaf CMT solution is added to the sample and mixed
for ten seconds. The mastitis level is then determined by visually observing the thickness of the
sample and comparing the results to stansldasgcribed in th&esting procedure (Mellenberger
andRoth, 2000). CMT gives general information about the mastitis status of a dairy amimal
secondsand this knowledge can be used to make treatment decisivesdr the data is limited
in scope. The CMT does not determine @ram status of an infection or inform the farmer on
the effectiveness of a proposed treatment (Mardadihondson, and Steeverd$93).
Additional testing is required to determine thiformation. CMT has continued to be utilized on
dairy farm for thepast half century due to it easkuse and the instant feedback that is offered
which outweighs the lack of treatment detail th\fiedesign and simplificatiohé Mastitis
Treament Decisia System can achiewgjual longevity.

During the retooling of the product, thelatively low investment in infrastructute-date
by MQM can be used to the companyOs advantage bécalises productionto be outsourced
to a low cost manufacture thegeteducing costs and freeing the scientists from day to day
oversight of assemblyrecent investmesin thebiotechnologyindustryin this province willbe

anadvantageo MQM by bring expertise and equipment to the regidms influx will benefit
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the canpany through improved facilities as well as crosspollination of ideas and techniques.
Dairy producers will realize advantages of having a local biotech industry wheutilie
future offering fom MQM.

Producef3 averageeliability rating of Dairy Famers of CanadéDFC) suggestthe
availability of partnerships betweémeindustry organizations and MQM partnership of this
nature would allow the company to use the infrastructure of their partners and spread information
about MTDS directly to prodiers. The partnering organization would gain a new revenue
stream and MQM would boost sales while reducing the workload of its principles. During the
interviews undertaken questions were raised if fedld be willing to endorse a product and
theauthorbdievesthere is potential fgpartnering with other organizations.

An opportunity for partnershigxistsbetween MQM and Valactés discussed earlier
48% of producers interviewed screen for mastitis using herd management records provided by
this interpraincial service (See Figure S)alacta has a dedicated staff which collects data on
milk production, compiles management records and processes milk sample for quality analysis.
Valacta isa Quebec based compaagdrecently began operation in tAéantic region
following their takeover of ADLIGAtlantic Dairy Livestock Improvement Corporatiomhich
provided a similar service for many years.

Valacta offers many services to their clients includhegpublication of industry
material, participating in &ld-days and conferences, group training courses offered throughout
the region along with a one on one advisory service by trained professih@h can take
place oafarm and through distance learniplacta serves 61% ofiRce Edward IslandOs

dairy herds,73% in New Bunswick, 65% in Nova Scotia add % in Newfoundland.
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During the regular course of business, ValactaOs Dairy Production Technicians visit
contractedarms and collect milk samples from every animal eight to twatves per yeaiThe
techniciandocuments animal production information such as calving, breeding and dry off dates.
The data iscompared uth past production information to produce management recorigs wh
are used by the produder businesglecisiors.

In 2009, Valacta sthin the Atlantic region collected 307,000 milk samples which were
tesed for fat and protein conteas well as somatic cell count at fRence Edward Island
Department of Agricultu®srovincial dairy labFarmers thaturrently rely on Valacta repert
for information on mastitis cases within their herd are interested in an animalOs selinatic
count (SCC)The SCCtest displays the total level of mastitis within the cow mamrgéagd
tissuebut does not indicatihe possible effectiveness of treatmenth antibiotics(M. Rose,
Personal communication June 25, 2010

MQMOs directors work extensively with the Prince Edward Island Department of
AgricultureOs provincial dairy lab on mastitis research projects and alsmc®everal jgces of
laboratoryequipment which is used familk testing A partnership between MQM and Valacta
would constitutea natural extension of the current relationstiMQM would continue to
produce the MTDS kitde it inrhouse or through a swdontractoras well as offer qaport and
training to Valacta staffivhich would sell and promote the kitthroughout Bstern Canada
during farm visits anéh industry publications along with advisiagpoutthe use of the MTD$n
cows displaying elevated SCC

This distribution model isnuch more economical for MQM when compared to the

current use of Veterinarian practices whieljuire a high level of overhead payment. The
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business of Valacta is to maximize production thromgheased knowledge and simplification
of business decisionshite the Veterinarian industryOs primary focus is the treatment of disease,
often with antibiotics, and normally aftarproblem arises. For this reason, ValactaOs business

modelmakes sens@®r Maritime Quality Milk.

ConcernsMoving Forward

A majorconcern for the future viability of The Mastitis Treatment Decision System is the
timing of treatment following the diagnose$ @ case of mastiti©f all farms interviewed, 57%
treatwith intramammanantibioticsat the time oWisualdetectionof mastits and further 22%
treat animals who display signs of illnegghe firstvisualsign of infectionThis fast reaction to
a case of mastitis related to the farmers overall perception of mastitis as a disease which has
cost them greatly in the past aiey wish to avoid at all costheacademic research that has
proven that antibiotic treatment of Gramgative mastitis infection is ineffective has not altered
producerwillingness to treat all mastitis with antibiotics
The figures below describe thiening used by farmers for mastitis treatment. The terms
are defined as:
¥ All cows right away describes treating all mastitis with antibiotics at thesfga of
infection
¥ Sick cow right away is the treatment with antibiotics at the first sign of tisashen the

cow displays general signs of illness
34















A Path to the Future

For the current Mastitis Treatment Decision System, as well as future versions which
require delaying treatment, to be successful, Maritime Quality Milk will have to address t
requirement for &urried response hyroducers to a mastitis incideffio change farmerOs
mindsetMQM can unitize LewinOs three step model which lays out the necessary steps in a
process to ensure thethange such as delaying mastitis treatmentGram status testings
accepted and thaterations undertaken are perman&he steps are, as defined by Kurt Lewin,
to unfreeze the current situation then to move to a new reality and finally refreeze the @ew stat
of affairs to make it long lasting. This model relies on altering forceseapaiindividuals in an
effort to promote the desired changBRsbbinsandLangton, 2001)The desired change for
MQM is the widespread adoption of the Mastitis Treatment Decision System. Rastfantes
which apply pressure to encourage the preseravMi@hmust be identified and strategies to
lessen their effect must be developed. Driving forces which adwemodividual®s conduct to
the desired position need be outlined and promoted (Roabdisangton, 2001). The current
behavior of dairy producetowards mastitis as well as restraining and driving forces which
affect that behavior must be ascertaifd@M along withValacta must undertake this process.

An additional area of concern for Maritime Quality Milk is the name of Mastitis
Treatment Decisn System or MTDS. This product name is descriptive and explains the use of
the lit however this title lacks appeal and eafenemory. A connection with a known brand,
such as AVCValactaor Maritime Quality Milk wouldease concerns arourgtollectionand
serve as a marketing tool for the product. With the development of a strategy tthehow
importance of knowing the t@m status o& mastitiscasebefore treatment is undertaken, MQM

has an opportunity to link their test kitsth Gramknowledge A name similar to Mastitis Gram
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Test would quickly display this connectiand be easily associated with the disease as well as

the treatment.

Conclusion

Mastitis is an important amal health and financial isstier dairy producers. The
Mastitis TreatmenDecision System from MQM offers valuable and current information for the
treatment of disease however the products position in the marketplace has yet to be determined.
There is a tremendous opportunity for Maritime Quality Milk to capamrentapped maek with
greatpotential. However the company will be faced with the challenge of chapgidgcersO
mindset around the treatment of mastitis. This change will require a focused effort on many
levels be successful.

For the reasons discussed in this pab¥pM should address the limitations with the
current MTDS. The product will have to be revised and reintroduced into the marketplace. This
process will allow MQM to forge a partnership with Valaatal develop a comprehensive
marketing plan moving forward o implement the recommendations presented in this research,
MQM must develop a strategy to offer the product required by dairy farmers. The Mastitis
Treatment Decision System of the future will be easy to use and offer meaningful inbormati

quickly.
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Appendix B
Farmer Mastitis Treatment Protocol with the Mastitis Treatment

Decision System

1) Prestrip cow befoe each milking looking for signs of abnormal milk (Watery or Clumpy)

2) Place sample of abnormal milk in bottle provided.

3) Follow steps in the kit and receive result@4nHours

4) Treat cows with Gram + infections and do not treat cows with Grafactions

5) Use approved mastitis intermammary treatments and identify the treated cow withradleg ba
6) Milk the treated cow and separate milk from the untreated production of the rest of the herds.
7) Follow the treatment label withdrawal periods whiehied from 48 hours to 96 hours

depending on product used

8) After withdrawal period, reintroduce the milk to the general farm production

9) Continuing to observe for signs of infection within the herd

(Clow, D. Personal conversation, May 16, 2009)
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Appendix C

Interview Questions

1. How long have you been a dairy producer?
2. How many cows do you currently milk?
2. How many cases of mastitis were diagnosed in your herd in 2009?

Is this a typical frequency for your herd?

3. What methods do you apply to screen for mastitis in your herd?
4. When and how do you treat for mastitis in your cows?

5. Where do you receive mastitis treatment information?

6. Do you use milk diagnostic analysis?

If so, how you use milk diagistic analysis results?
7. Which recommendation sources would you trust for a mastitis product purchase?

On a scale of 1 to 3, being not reliable at all and 5 being very reliabtay
would you rate the reliability this recommendation?

Very Reliabé

Somewhat Reliable

Indifferent

Unreliable

Not Reliable at All

8. On a scale of 1 to 3, being not reliable at all and 5 being very reliabtay would a
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mastitis product recommendation by Dairy Farmers of Canada affect your purchase decisions?
Positively
Somewhat Positively
Indifferent
Somewhat Negatively
Negatively
0. On a scale of 1 to 3, being not reliable at all and 5 being very reliabtay would a
mastitis product recommendation by your local veterinariantafftea purchase decisions?
Positively
Somewhat Positively
Indifferent
Somewhat Negatively
Negatively
10. On a scale of 1 to 3, being not reliable at all and 5 being very reliabt®ay would a
mastitis product recommendation by a local dpnmgducer affect your purchase decisions?
Positively
Somewhat Positively
Indifferent
Somewhat Negatively
Negatively
11. Have you received services from the Atlantic Veterinary College?

Yes
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No

If so, describe the nature of these sewfce

12. Have you used the Mastitis Treatment Decision System produced by Maritime Quality
Milk?

Yes

No

If so, how have you used this system?
13.  Could the Mastitis Treatment Decision System be improved?

Yes

No

If so, what improvements wouldy suggest?
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