ABSTRACT
DUTTA, MADHUMEETA. Food Safety Basics for Artisan Cheesemakers: An Online Food
Safety Training Intervention for Artisan Cheesemakers across US (Under the direction of Dr.
Clinton Stevenson).

The artisan cheese industry is growing, and artisaesehieas been popular among
consumers in recent years. With growing demands and new economic opportunities, there are
concerns about food safety awareness and food safety practices of artisan cheesemakers in the
U.S. Food safety training playsa crucidlre i n safeguarding the food
health. Hence, the current research was done to assess the food safety needs of artisan
cheesemakers to develop, deliver, and evaluate a food safety training intervention that will
improve artisan cheesenek s 6 knowl edge and food safety skil
manufacturing practices and other food safety protocols.

A thorough frontend analysis (needs, learners, context and content) was done by
conducting an online needs assessment surve\thdtmembers of an artisan cheese food safety
forum, interviewing three subject matter experts and five North Carolina artisan cheesemakers in
their cheesenaking facilities, and reviewing the articles published in literature to determine the
current statef food safety and sanitation of artisan cheese facilities. The analysis also provided
information about the demographics of artisan cheesemakers and their food safety requirements.
According to the results of the freahd analysis, artisan cheesemakeay lack competencies
in multiple basic food safety practices, and small and very small operations are unlikely to have
food safety plans. Some of respondents reported that no food safety training opportunities are
offered to cheesemakers in their regiorise frontend analysis revealed that a customized
training program on food safety is required to educate artisan cheesemakers, especially those

who are new to this business. Direct interviews with the cheesemakers also suggest that they



would like to havean online training that would be sglfced and easy to access. Based on the
above frontend analysis, a training course on the basics of food safety for artisan cheesemaker
was designed, developed, and implemented.

This food safety trainingwasthenevadt ed t o det ermine the | ear
the training, kowledge gained, attitude, seifficacy, intention to follow food safety protocols
and practice, and changes made {b@shing. Ninety nine percent (n=132) learners liked the
training andwere satisfied with it. A retrospective pand postest knowledge assessment
determined that the training program resulted
experiential attitude, instrumental attitude, sffcacy, and intention scores alhdood safety
were high. It was also determined that the training program could not produce significant
changes in practices and behavior. The learners were satisfied with and enthusiastieabout
learning program buhere was no significant knowledgain for all five lessong0.001).
Self-efficacy, experiential attitude, instrumental attitude, and knowledge gain predicted food
safety intention with R= 0.55. Instrumental attitude was found to be the strongest predictor of
intention in the regressn model in which a 50% variance in the intended food safety behavior
can be explained by instrument attitude. This suggests that the participants who took this survey
had a strong belief in the importance of food safety for cheesemakers. In additiofm=28)oof
participants had changed or updated food safety practices and/or programs related to GMPs in

their facility, 58% did not intend to change anything, and 20% intended to change in future.
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CHAPTER 1
Food SafetyNeeds Assessment fahe U.S. Artisan Cheesemakers
ABSTRACT
There has been tremendous growth (~2000%) in the number of artisan cheese facilities in the
U.S. over the past four decades. Increased consumption of artisan cheese and the new
requrements of Food Safety Modernization Act (FSMA) rules have necessitated the need to look
into the food safety hazards associated with artisan ehgedugust 2015, members artisan
dairy forum achieved consensus that, due to time and money congifdivdsartisan
cheesemakers, an online sgifced training intervention would be a good way to educate artisans
cheesemakers on basics of food safdtyis study was conducted to determine the food safety
training needs of small artisan cheesemakersanS and to develop an intervention. This was
based on the frorgnd analysis for the instructional design to help them produce safe and
wholesome cheese for their consumekssurvey was sent to 85 individuals identified by the
national artisan dairy faom with a response rate of 28% (n¥2Qualitative data weralso
collected througliaceto-face interviewsf five artisan cheesemakers of North Caralina
It was found that overall artisan cheesemakers lack competencies in multiple basic food
safety pratices. According to the respondents of the suritey very likely to have food
safety plan for large and medium sized operations is high (n=14 and n=10, respectively),
whereas, small and very small operations are very unlikely (n=12) to have fepdmans. The
survey also suggested that the artisan cheesemakers have access to the internet (n=21) and use
computer (n=21) and smartphone (n=20) for-ttagay use. It was found that 11.76% (n=2) of
the respondents reported that no food safety tramppgrtunities are offered to cheesemakers in

their regions.
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These results suggest that the artisan cheesemaking community may lack basic food
safety knowledge such as GMPs, pertinent laws and regulation, and hence an online training

course on food safetyasics can help them improve their knowledge and skills.



INTRODUCTION
Artisan Cheese Industry in the United States

Farmstead and artisan cheese has become a popular commodity in the American
household. Artisan cheeses are cheese®drhft hand with minimal or no mechanization
Artisan cheese ian important part of the rapidly growing dairy industry and is sold locally or
nationally through various channels including
2017; Machado, 2(07). These specialty cheeses are popular among consumers because of their
unique taste and flavor (Boumaei al., 2014; Pason, 2019 To give a unique touch to hand
crafted cheeses, cheesemakers name their cheese something that reflects and accémtahtes its
provenance and characteristics (Robert, 2007).

The journey of American artisan cheese is not as old as its European counterpart, but in a
short span of time, American made artisan cheese has become very popular in the U.S. The
American artisan cheesnovement began in the early 1980s when the cheese market was
dominated by large processed cheese industries. Some dairy farmers with excess milk started
making cheese and shared with friends and family, and these cheeses gained pleadzity
to thegrowth of artisan cheese industry in U.S. (Paxson, 20H8 growth and popularity
resulted in a steep increase in the number of U.S. artisan cheese operations in the last 35 years.
Also, the size of the individual artisan operations has increasednaevgedrs due to an increase
in profit and the expanding markets for artisan cheese. In 1980, there were3ast 30
cheesemakers in the U.S., and now, there are more thgA®@0dican cheese societgport
2016). Some of these famibpwned businesses ekfsr multiple generationsvhile some are

justafew months oldNew artisan cheese businesses are continuously entering and exiting the
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cheese market. Small and new artisan cheesemakers often face financial burden and do not make
any profit in the initihyears of seup (Axtell et al., 2008).
Cheese Related Foodborne Outbreaks

In recent years, cheese related outbreaks and recalls have been reported. In a study
conducted by Gould et al. (2014), 90 cheese related outbreaks were detected from 1998 to 2011
The affected cheeses were made from pasteurized and unpasteurized milk. In these 90 outbreaks,
1,882 ilinesses, 230 hospitalizations, and 6 deaths were reported (FiQueld et al, 2014)
Food safety risk assessment of cheese suggests that sone keasft cheese 05 0 % o f
moisture content)s high risk (Choigt al, 2016) and with the increase in the number of the
artisan cheesemakers, the risk of producing unsafe and contaminated cheese may have increased
if those cheesemakers lacked food sakmowledge and proper sanitary conditions. However,

researchers could not find any direct data to support this theory.

[ee]
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Figure 1.Cheese related outbreaks in the Unifdtes (1992011), byyear and pasteurization status
(Gould et al,2014)
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Foodbane outbreaks lead to recalls and food related illness which pose serious financial
loss to the artisan business well asonsumehealth concernsr even loss of lifeFoodborne
illness is a significant burden on the U.S. economy, costing $77.7 nelleny year $charff
2012). Immunecompromised individuals like infants and children, pregnant women, the elderly,
and those on chemotherapy, are more susceptible to foodborne illness. Foodborne iliness not
only includes symptoms such as vomiting, nausesastomach ache, it can also causeldifey
chronic diseases, such as arthritis, kidney failure, or multiple organ failure, and in severe cases,
death. Despite all the foodborne illness prevention efforts like inaeaseeillance system
with whole ggnome sequencing, stringent laasd regulations, foodborne outbreaks continue to
occur and claim lives in the United States. The number of foodlooitheeaks in recent years
may have surfacetiecause oimproved surveillance systems (Martin Wiedmanri,20the
growing complexities of global tradtéhe emergence of new diseasausing organisms,
changing consumption habits of consumers, and changes in methods of food prdéigetion
2006).

The Food Safety Modernization Act (FSMA) of 2011 required afieFDA-regulated
products be manufactured with a food safety plan and preventive controls (FDA, 2013; Grover et
al, 2016). These regulations require artisan cheesemakers to understand and follow changing
food safety requirements or be forcedtogomfit b usi nes s (Stamhedmelations, 2017
havebetween artisan cheesemakers and regulatory agérsiedeen reporteas the
cheesemakers fear inspectors and auditors (Machado, 2017). Sometimes, these strained relations
signal an unfriendly relatreship and lack of proper communication and collaboration between
the two. Part of the problem is that cheesemakers may not know where to look for current

resources and research related to the cheese industmpdywith required regulations
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(personal iterview with cheesemakers). Therefore, more transparent communication between
cheesemakers and regulatory agencies is required. To help artisan cheesemakers flourish, there is
a need to understand the cheesemakustonszédfanre ed s
small artisan cheesemakers will help them gain the required food safety knowledge, skills, and
practice modifications toperate their businesses with confidence and comply with new FSMA
regulations.
Instructional Design and Food Safety Traning

To create new instructional training modules, it is important to follow a systematic
sciencebased approach that includes these generic steps: analysis, design, development
implementand evaluation (ADDIE) (Larson & Lockee 2014). Analysis and evialuare two
important phases in the process of instructional design (Horton, 2003; Mavroudi, Rd.3).
analysisincludesthe following steps(1) a needs analysis identifies the problem and the possible
solution to the pr obgstkmowdn@yndetstana thertaergeblearneasn al y s
and their learning requirements; (3) context analysis helps to understaeatftirenance
environment where the learners would learn and the environment where they would apply their
new learning; (4) contennalysis helps select the most relevant content for the training (Larson
& Lockee, 2014)Yet, the analysis phasea$ien neglected in the development of training
interventions, especially inlearning projectsMlavroudi, 2013. This study revealed thahky
17% of instructional designers conduct a full frend analysis, which includes needs, learners,
context and content, while the rest eitderoanalysis or perform a limited analysis.

Effective instructional design processes have been used sutlgassfi@velop learning

instructions in various disciplines like education science, nursing, medicine, information
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technology and so on. However, this sciehased approach has not been extensively explored
in the development of food safety trainings.

According to the World Health Organization (2000), employees of food industries or the
food handlers were responsible for foodborne illnesses in the past by not following GMPs or
food safety protocols. Food safety training informs the employees about febdasa its
importance (WHO, 2000). Food safety education could help prevent foodborne illnesses;
therefore, food safety education is important. The effectiveness of food safety education can be
improved if trainings are based on framd analysisluring whicha developer is informed about
the needs and challenges of the learner, the target audience, and the context and content analysis
(Kendall&Manson 2001; Neitengo, 2006). These trainings should be based on appropriate adult
education theory like ingictivism, constructivism, or behaviorism (Rhodes,1988; Nieto
Montenergo, 2007) with the application of various methods and activities to support easy
learning, development of relevant skills, aodjive hands on practice to the learners (Sergio
Nieto-Montenergo, 2007). The training programs should be customized based on the needs and
requirements of the target audience.

Most of the studies related to food safety training found in literature show how the
training impacted the knowledge gains and behashanges of the learners and were based on
certain theoretical models like the Health Behavior Model (HBM), Theory of Planned Behavior
(TPB), Integrated Behavior Model (IBM) etc. (Husain et2016; Lillquist et al.2005 Nieto-
Montenegro et al2008; on & Baines2012; York et al.2009, but none of the studies
focusedon how these training courses should be developed and designed based on a systematic
sciencebased approach. Analysis and evaluation are the two major steps that can inform the

designand development of effective instruction. Frend analysis should lmempletedbefore
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training design and development, dadnative evaluation should hesed to determine if the

learning objectives of the training intervention were met. A summativeaiah should besed

to determindraining effectiveness and impact on learnexaalysis should be based on

thorough frortend analysis (needs, learners, content and context); whereas, evaluation should be
based on certain theoretical models like HBN?BT IBM, etc.

Currently, several food safety training opportunities are available to U.S. artisan
cheesemakers at various locations in the form oftadace workshops; however, these training
classes are scattered in various states and do not folt@ndasd curriculum framewkywhich
makes them wanified, unaffordable and difficult for artisan cheesemakers atlie$sS. to
access (D6 Amico, 2017).

PURPOSE

The purpose of this study was to perform a needs assessment on food safety issues of
artisan beesemakers to develop and design an effective training intervention that would
coordinate, unify, and harmonize food safety training needs for artisan cheesemakers across the
u.s.

METHODS

To develop a food safety training program for artisan cheesemadess the U.S., a
sciencebased instructional method based on the ADDIE model (Analyze, Design, Develop,
Implement, Evaluate) was followed. A thorough frend analysis was conducted to identify
training needs and how training can address the probleomeesemakers. These analyses were
conducted through a mixed methods appro&ohknow about the artisan cheesemakers and their

businessthreesubject matter expertgere contactedndvisited five artisan cheesemaking
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facilities inNorth CarolinaAn onine survey was conductedth the members of artisan cheese
food safety forum membeesd scientific researdh the literaturevasreviewed.
Online Survey

An online survey was conducted to identify and assess the requirements of a food safety
training pograms for artisan cheesemakers. Survey questions (AppentiteA)l to asseshe
cheesemakersd competency | evel tothgrer f orm var
availability of technology (internetilevices (computer, smartphone, or tablet), the¢hances
of having a food safety plan in placualtrics Qualtrics,Utah) was used to develop and
manage the survey. Participantsd responses we
secure encrypted connection. The survey received IRB apgRnaibcol Number 662Hefore
being sent to the participants. This online survey was sent to 85 members of an artisan cheese
food safetyforum (August 2015, Providence, RTheforum consisted athe following
representativescheese producemvners (n44), food safety experts from land grant colleges
associated with dairy trainin@=20), distributor/retailer (n = 10) tsdent (n = 1Q)consultant (n
= 8), manager/quality assurance (QA) employee (n g@yernment representativgs=2) and
other (n=14)Not all the participants of the online survey were cheesemakers, but the other
members have close association with the artisan cheesemakers through their occupation. Hence
their perception about the artisan cheesemakers and their business can benhelpfuing the
target audience bettérhe survey link was distributed by email to the participants. Data was
collected and analyzed in IBMBPSS St at i stics Version 24.0 (2016
used to determine reliability of the questions undeh edt¢he constructs. Nineteen learning
objectives were selected and given to the survey participants to rate in two differgaifive

Likert scales (very importarib) tonot at all importan{l), and very competel®) tonot at all
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competen(l)) to gauge the importance of thesarning objectivefor artisan cheesemakers and
how skilled they are in carrying out these competencies respectively. Face alitigysurvey
instrumentwas determined by giving the survey to five food science graduakenssat NC
State.
Communication with SMEs

Communication witlthreesubject matter experts (SMES) via email was conducted, and
experts were asked about the demographics of cheesemakers and food safety challenges to
operate an artisan cheese busiri@gpendix B). The criteria to choose the SMEs were those
university experts who had worked extensively with the artisan cheesemakers and who are also
food safety experts.
Visiting Artisan CheeseFacilities in NC

Five artisan cheesemakdgisppendix C)in North Carolina were intervieweldetween
March 2016 to August 2016 by visiting their facilities to learn more abdute e s e ma k er s 6 d .
activities and their food safety training requirements and challeNgéss were taken while
talking to the cheesemakers amdummary table was created based on common themes
(Appendix C). Since these cheesemakers were from North Carolina so the observations and data
may not be applicable across the industry and may not be a representative sample for all the
cheesemakers in U.S
Studying Peer-reviewedArticles on Artisan Cheesemakers andFood Safety

Data on the artisan cheese community were collected by reviewing the articles published
in literature to determine the current state of food safety and sanitation of artisan ahiiéiss f
and to learn more about the demographics of artisan cheesemakers and their food safety

requirements Peefreviewed studies were found by searching databases like ScienceDirect,
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Wiley Online Library, Emerald Insight, PubMed Central, ProQuestiednational Association

of Food Protection in the North Carolina State University electronic library website for the
terms, fiartisan cheeseo0o, fdartisan cheesemaker
Statistical Analysis

Statistical analysis was demn the data of the online survéyl the importance scores
and competency scores were averaged and analyzed separately. Since the data was not normally
distributed so a neparametric test Steel Dwass test was conducted to do a multiple comparison
testto investigate if there was any significant difference between any of the importance scores by
the nineteen learning objectives. It was also done with competency scoregh& heportance
scoresvere comparetb the competency scores within a leaningeotive to identify any
competency scores that are significantly lower than the importance scores within a latarning
p<0.05.

RESULTS

Needs Assessmengurvey

Theresponse rattor this online needassessment survey which congisté six
guestionnairesvas 28% and selieported occupation of the participants show that out of 28%
respondents there were four artisan cheesemakers, four university professors, four retailers and
rest participants didndédt choose Faguep).The of essi o
coefficient of reliability (Cronbach's alpha) was greater than 0.78 for each question in the survey.
Responsefor eachparticipant question are described in subsequent paragraphs.
Performance Gap

The learning objectives mentioned inthevsery wer e rated o6very i mp:¢

artisan cheese makers by theveyparticipants withan average score of 4.71 for all the
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nineteeAfood safety related learning objectiv€®m the contrary, when participants were asked

to rate the same list of leang objectiven a 5-point Likert scale (very qapetent tanot at all

competent) to evaluate.S. artisalt hees emaker sd6 competethecy t o per
average competency score was 2.BBere was no significant difference in the important score

of the 19learning objective when compared with each other except for learning objective
fiProcesgelated preventive controls (e.g. curd cooking, water activity, acidificatiometcg n d

Al mpl ementing a f ood r e cPadcdsgelptédpmeventizercantrolse ar ni n
(e.g. curd cooking, water activity, acidificationeehd Ai dent i fying infor ma
resources (e.g. regulation, bad bug books etc
was found between the compatg scores except for the following five pairs of learning

0 b j e c t Supply chailpreveifitive controls a @Gotdudiing a hazard analygis 2 .

Al mpl ementi ng a fCaondudtingadazard dnalypid @Bocesgidlatedl

preventive controlge.g. curd cooking, water activity, acidification étc. a &ugply thain

preventive controts ; Pdocessiglated preventive controls (e.g. curd cooking, water activity,
acidification etcd a Implem@énting a food safety plart  IrBplemdnting a foodafety plan

a n conducting a hazard analysi@able 2) The performance gap scores webtained by

subtracting competencya@es from the importance scores hanhe of the gaps wesggnificant

at p<0.05 Tablel). Although it was not statistically smficant, acording to thesurvey

respondents, certain food safety topics (sudmatementing a food safety plan, conducting a

hazard analysis, identifying and interpreting food safety regulations, developing a food safety

plan, implementing a food retg@lan) revealed a larger performance gap; therefore, more

emphasis should be given to such topics when designing the training course for artisan

cheesemakers.
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Likelihood to Have aFood Safety Plan for Artisan CheeseOperations

Most participants (90%) ported thatarge sized artisan cheese operatidgieater than
50 workershad a food safety plan in their facility, 80% reported that mediized operations
(16-50 workers)lso had the likelihood of having a food safety plan, but 10% of respondents
reported that it was very likely for sma-15 workers)and very small industriggess than 5
workers)to have a food safety plan for their business (Figur8ifize not all these respondents
of the online survey were the artisan cheesemakers hencedbhekgs can be treated as the
opinion of the participants about the artisan cheese community. According to the data collected
through this surveyrsall and very small artisan cheese operations need guidance to develop and
implement food safety plans. Othesearchers have also reported that food handlers in small
food businesses lack a proper food safety control plan due to poor basic food hygiene and
sanitation knowledge and limited resourddéachado, 207; Walker, 2003).
Accessibility tolnternet and Availability of Internet Devices

The survey report showed that 57 %redpondents considered it extremigtgly and
33% thought it wasnoderatelylikely that internet was available to artisan cheesemakeysS,
Ninety percent of participants also catesed that computers and tablets were availablesto th
artisan cheesemakers (Tab)eAs discussed in the method section, not all respondents were
artisan cheesemakers but were closely connected to the artisan community through their
profession. Hence ithis study it is the perception of the survey participants that the artisan
cheesemakers have access to internet and technological devices like computers, smart phones

and tablets.
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Availability of Food Safety Training Opportunities in the U.S.

Forty-one percent of respondents said two to three food safety training opportunities for
artisan cheesemakers were available in their region in a year (Table 4). Twelve percent of
respondents also said that there was no training opportunity available iretfieirand they
were from California (San Diego county) and Washington (King counhgy also selfeported
their profession as consultants and retailer respectively. Demographic data shows that two of the
respondents were from Vermont, three from Newkythree from Pennsylvania and rest were
from Texas, Georgia, Massachusetts, Rhode IsI&aine food safety training opportunities for
the artisan cheesemakers were available but were limited to certain places in the U.S., and they
were localized. Therefe, it could be concluded that there is a need for unified training on food
safety for artisan cheesemakers that focuses on food safety, risks associated with artisan cheese
production, and how to minimize them across U.S.

Communication with the SMEs

According toDr. Martin Weidmann majority of cheesemakers are white and more than
fifty percent of them are females. Most of the owners of the cheesemaking facility have
bachel ordés degree but majority of them have |
According to Dr. Robson Machado the artisan cheese population in U.S. is very diverse and they
have unique requirements e.g. in Pennsylvania most of the cheesemaker are Amish. Dr. Dennis
D6AmMi co suggested that not muoashyisavatllableaaad ur e ab
that these businesses would fall under the FDA definition of very small business as having less
than 500 employees. He also suggested that based on the number of employees working on the

facility artisan cheese operations can belilpdivided into four categories very small (less than
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five workers), small (fiveifteen workers), medium (260 workers) and large (greater than 50
workers).
Interview with the Cheesemakers

Threeout of five cheesemaking facilities were three yearslasd than three years old
and the fifth one was in business since 1995 (Appendix C). Eighty percent of these
cheesemaking facilities have less than 5 employees working on their facilities and they use vat
pasteurizer to pasteurize their milk. Five of theilities use pasteurized milk instead of raw milk
for cheesemaking considering raw milk cheese to be riskier. Three of these cheesemakers took
food safety training from NC State while rest two owners said that they never took any food
safety training cotse but were dependent on fellow cheesemakers and the inspector who visited
their facility for the food safety knowledge and requirements. Fifty percent of those who took
food safety training in workshop said that they were not satisfied with the trainitngy did not
find it relevant to cheesemakers requirements. All the cheesemakers said they value food safety
but struggle to keep them selfirrent with the changing regulations and how to comply with
FSMA laws in coming years. They also requested t@ld@ an online training on food safety
specific to the cheesemakers that they can access at their convenient time. Listeria and
environmental monitoring were the two most important topics for the cheesemakers and were
interested to learn more about thdfour out of six cheesemakers reported to have a very slim

profit margins and lot of resources are involved in setting up new business.



Table 1

Difference in Importance and Competency Scores

Average Average Difference in

Learning Objectives Importance score competency score  importance and
(SD) (SD) competency scores

Implementing a food safety plan 4.75(.52) 3.57(.82) 1.18
Conducting a hazard analysis 4.75(.52) 2.50(.71) 2.25
Identifying and interpreting food safety 4.46(.71) 3.29(.79) 1.17
regulations
Developing a food safety plan 4.63(.70) 3.08(.76) 154
Implementing a food recall plan 4.96(.20) 3.33(.69) 1.63
Developing a food recall plan 4.88(.44) 2.63(.99) 2.25
Environmental monitoring 4.88(.33) 3.13(.73) 1.75
Food safety training prografor 4.42(.81) 2.96(.62) 1.46
employees
Identifying informational food safety 4.96(.20) 3.21(.96) 1.75
resources (e.g. regulations, Bad Bug boc
etc.)
Assessing examples of Good 4.58(.49) 2.83(.85) 1.75
Manufacturing Practice
Supply chain preventive otrols 4.50(.76) 3.46(.82) 1.04
Sanitation preventive controls 4.75(.52) 2.67(1.07) 2.08
Identifying the various biological hazards 4.63(.56) 2.96(.89) 1.67
Outlining the basic components of a fooc 4.75(.43) 2.67(.94) 2.08
safety plan
Identifying variais chemical hazards 4.83(.37) 2.63(.99) 221
Allergen preventive controls 4.75(.60) 2.71(.98) 2.04
Explaining the importance of food safety 4.79(.50) 2.67(.94) 2.13
Table 1 (continued)
Identifying various physical hazards 4.88(.33) 2.79(1.08) 2.08
Procesgelated preventive controls 4.33(.69) 2.42(.95) 1.92

(e.g. curd cooking, water activity,
acidification etc.)

Note.(n=24).Importance score was measured with a-freint scale ranging from Very important (5) to No
at all important. Competenayas measures with a fiy@oint scale ranging from Very competent (5) to Not
all competent (1)Difference in importance and competerscpres denotes the performance gap.
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Table 2

Comparison of learning objectives by importance scores, competency scores and gap scores
Learning objective scores (>/<) Learning Score Mean  Std Err  Z p-value
objective scores Difference Dif
Imp 19 (Process related preventive controls) - -12.08 3.2 -3.7 .0218

Imp5 (Implementing food recall plan)

Comp11 (Supply preventive controls) > Comg 14.0 3.8 3.6 .0322
(Conducting hazard analysis)

Comp5 (Implementindood recall plan) > 13.4 3.7 3.5 .0436
Comp2 (Conducting hazard analysis)

Comp19 (Process related preventive controls -13.8 3.8 -3.5  .0405

Comp11 (Supply preventive controls)

Comp19 (Process related preventive controls -14.7 3.8 -3.8 .0187
Compl (Implementing food sdfeplan)

Comp2 (Conducting hazard analysis) < Comf -14.9 3.8 -3.8 .0130
(Implementing food safety plan)
Note:* these constructs are significantly different at alpha=.05

Table 3

Likelihood ofHaving aFood SafetyPlan in Artisan Cheesd-acility
Artisan Cheese Operations Food safety plan
Very small (<=5employees) Very unlikely (n=16)
Small (515 employees) Unlikely (n=12)
Medium (16i 50 employees) Very likely (n=19)
Large(> 50 employees) Very likely (n=22)

Note.Total number of response n=24
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Table 4

Availability of Food Safety Training in DifferentRegions otheU.S.

Number of Food Safety Training Response Percentalpeation wise

More than 6 times a year 5.88% [New York]
29.41%[Michigan, New York,
Pennsylvania, Wisconsin]
41.18%[Vermont, Pennsylvania,
Oregon, New York, Rhode Island]

4-6 times a year

2-3 times a year

Once a year 11.76%[Texas, Washington]

Never 11.76%[California, Rhode Island]
Note n=17

Table 5

TechnologyAvailable forTraining

Devices Percentage response

Computer 96%

Tablet 68%

Smart phone 92%

Note.Total number of response?4

Profession of the survey participants
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Figure 2 Self-reported profession of the online survey participants (n=24)
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DISCUSSION

Needs Analysis

Risk factors associated with artisan chees®airy products accounted for more
foodborneillness hospitalizations over an elewggar period than 16 other commodity foods
(Painteret al, 2013). Cheese is one of the most popular deagugts, and in recent years,
several cheeseelated foodborne diseases have emer§etdrff 2012). Certain factors can
make dairy products like cheese riskier in terms of food safety hazards. Some of thesk high
factors are: (1) composition and insic factors of certain cheese, (2) use of raw milk, (3)
limited resources in terms of time, money, and labor, (4) lack of a food safety plan in small
facilities,and(5) higher chances of pepasteurization contamination. Each of these risk factors
is described below in detalil.

High water activity and relatively high pH in some che@esg soft cheese like Feta,

Brie, Camembert, Blue veined cheese, Queso Blaicg favors growth of microorganisms,
some of which may be pathogenic (Schmidt, 20$6jt cheese when produced in an improper
sanitary condition &s ahigher chance of being contaminated with pathogens (Gould et al.,
2014). Some artisan cheese facilities lack proper cleaning and sanitation procedures in their
facil ity ( DO6 &R0m4 Machado22D17Y Strictlsanigation practices can extend the
shelf life of cheese and prevent contamination by minimizing spoilage that causes mold and
pathogenic microorganisms prior to packaging. The primary reasons for not following proper
sanitation and food safety practices were lack of food safety training and education, lack of
capital, and t i me?20t7gparsomnalirderview gith chéefemakers). Suney
results show that it is very unlikely for small (n=16) and very small (naft®Ban cheesemaking

operations to have a food safety plan in place (Table 5). It is important to have an effective food
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safety control program for every food manufacturing operation to prevent food contamination
and safeguard consumer healfhfood saféy control program mainly consists aHazard
Analysis and Critical Control Points (HACCP) pl&anitation Standard Operating Procedures
(SSOPs)and Current Good Manufacturing Practices (CGMPSs).

Approximately 38% of artisan cheese products in the WUeSmade from raw milk, and
raw milk is a carrier of potential pathogens (Donnelly, 199¢ard et al., 2006; Machado
2017 Van Kessel et al., 2004). According to the CDC, about 79% of outbreaks in the U.S. occur
because of the consumption of raw milkcheese made from unpasteurized milk. The rate of
outbreaks caused by unpasteurized milk and products madefmasteurized milkvas 150
times greater than outbreaks linked to pasteurized milk, according to a study by the Centers for
Disease Control and®&ention CDC, 2012). In the U.S, it is legal to sell raw milk cheese if it
has aged for more than 60 days and at a temperature greater than 35 degrees Fahrenheit
(Machado2017). However, studies have shown that this 60 days of aging is not always
sufficc ent to el i minate all pa2dogenic microorgan

There is some risk associated with artisan cheese even if the milk is pasteurized.
Improper pasteurization or pgsasteurization contamination in the dairy industry are a major
contributor tofood safety hazards which may include contamination through personal hygiene,
cross contact surfaces, or through biofilms (O12004; Painter2013).A primary reason for
higher crossontamination of artisan cheese is that 70% of artisan cheesedaeiti adjacent
to farmswhere there is no or very limited control over the movement of farm animals and
workers (Kersting et.al, 2010odd, et al2007) Artisan operations also involve human
elements in its processes that increase the risk of posupaation contamination. The air

quality, equipment design, and sanitation practices of a facility play a major role in the risk or
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likelihood of postprocess contamation. Snallerand newepperations may lack the capital
needed to take full advantagewhat is most current or deemed best pradfi@ylor, 2001;
interview with the cheesemakers)

Cause of outbreaksPathogenic bacteria can cause foodborne outbreaks and can cause
diarrhea, vomiting hepatitis A/B, and listeriosis. Four primary patholgavs been identified for
most cheese related outbredkisteria monocytogeneSalmonella entericaerovar
Typhimurium Escherichiacoli andStaphylococcus aure(&riffiths, 2000; Langer et al.,

012). Contamination of Readyo-Eat foods like cheese wifpathogenic organisms like
SalmonellaandListeriais mainly due to crossontamination in the processing facility, and it is
one of the reasons for foodborne iliness outbreaks (Ferreira et.al., 2014). Studies have shown that
SalmonellaandListeria outbreaks, which are common in small cheese processing facilities, are
mainly due to the use of raw milk, but environmental sourc&alwhonellaand Listeria
monocytogenesight also pose food safety risks through cromstamination (Beno, 2016).

Some of thenajor cheeseelated outbreaks reported by the CDC in recent years in the U.S.
include: (1) a multistate outbreak of listeriosis linked to Crave Brothers farmstead cheeses in
2013 in which 6 people were hospitalized, one died, and one had a misca®jageiu(tistate
Listeriaoutbreak in Vulto cheese, NY in 2016 where 6 people were hospitalized and 2 people
died; (3) a multistate outbreak of listeriosis in imported Frescolina Marte brand ricotta salata
cheese in 2012 where 22 people were hospitalizéd atlied; (4) a multistate outbreak of
listeriosis among pregnant women (October 208ch 2009) by the intake of Mexicatyle
cheese made from pasteurized milagkson et al., 2011 addition, there was another
Mexicanstyle cheeseelated outbreakf listeriosis in North Carolina in the U.S. between

October 2000 and January 20@DC, 200). Recently, theCDC (2014b)nnounced a


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4811779/#b4-ajas-29-3-307
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multistate listeriosis outbreak caused by cheese products in California and Maryland. This
outbreak affected eight individuals: seven were hospitalized, and one died. A detailed list of all
major recalls of artisanheese are provided in Appendix ID these incidences, the cheese was
contaminated during the cheasaking process. Some of these pathogens can survive for years
in the dairy processing facilities, thereby increasing the chanaemtémination (Meittinen
et.al., 1999; Unnerstad et.al., 1996).

All risk factors analyzed in the above paragraphs show that the microbiological food
safety implications are high in dairy products like artisan cheese. Needs analysis indicates that
there isa performance gap, which can be closed by effective and affordable instruction. A food
safety training that focuses on food safety hazards related to cheese, microorganisms associated
with milk and milk products, prevention of growth of pathogenic orgasisnd cross
contamination in the cheese are required. The goal is to develop and design a customized
instruction that would change the focus of artisan cheesemakers from just making cheese to
making safe quality cheese for consumers.
Target Audience

The artisan cheesemakersé population in the
and includes both males and females from various backgrounds such as science, art, and business
(Paxson2010; Roberts2007 emailcommunication with DrMartin Weidmam). The majority
of artisan cheese facilities are small and faroiyned (Machado, 2016; Rober2907). Some
cheesemaking establishments have been in business for generations, and some are relatively new.
The artisan cheese society survey report from 28@@&s that two of these cheese companies
were in business prior to 1900, but across the U.S., the median length of time in operation is 9

years.Younger businesses are regularly entewhge some businesses are exiting the market
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(ACS report;2016. Variations exist in the size of these artisan cheesemakingitgiititerms
of number of employees and productiaiume There is no standard way to categorize artisan
cheesemakers, but they can be broadly divided into four categories: very smalessateaf
five workers), small scale (five to 15 workers), medium scale (16 to 50 workers), and large scale
(more than 50 workers) (email conversatwithDr. D6 Ami co) . Simil arly, art
production volume is far smaller than commodity piceis. Seventjour percent of
cheesemakers indicate annual production volume of 50,000 Ibs. or less, and only 5% indicate
production over on&,000,00dbs. per year. Needs assessment s@iveljcate that small and
very small sized artisan cheese operatimight lack a food safety plan for their facility when
compared to medium or large sized operations. Therefore, the requirements and specifications of
training material might differ among cheesemakers as the larger and rradadfacilities
mightbeca r ent and compliant with the f201G.dorsafety
example, large and mediusized companies can afford to train their employees on FSMA and
can hire fulttime PCQI personnel for their facility; whereas, limited resourcderita
challenge for small companies to be compliant with the changing regulations.

After talking to various cheesemakers and subject matter experts, it was found that artisan
cheese owners, employees, and-paré workers have different levels of educatfrom high
school degrees to PhDs, and they lead busy lives by completing multiple tasks like milking the
animals, making cheese, going to farndenarkets to do their business, and managing sales and
c ust ome r(redona intengew svithréisan hieesemakers). Most artisan cheesemakers are
somewhat aware of food safety issues but may not be confident about the implementation
process of a food safety management plan in their facility (ie@rwith cheesemakers). In

Tablel, needs assessment survesults show that the competency scores for various food
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safety topics for artisan cheesemakers are low; whereas, the knowledge about these food safety
topics are high. The difference in the score can give an idea of the gap in competency level.
Most cheesemakers have learned the art of cheese making from family or friends or have
learned through othe-job training; therefore, they may lack a scientific approach to food safety.
Interviews with cheesemakers revealed that they enjoy making cheese hutrajsthat,
despite their hard work and love for their profession, they should not make their consumers sick.
These findings support the demographic profiles of the cheesemakers mentioned in the other
studies (Machado, 2016). Cheesemakers know how to ahelese but may lack the knowledge
of food safety antherisk associated with it. These findings reveal a growing need for employee
food safety training; however, companies may have little time or money to invest in training.
Therefore, an online trainirghould be developed to provide an overview of food safety
knowledge related to cheesemaking. Cheesemakers have different educational backgrounds;
therefore, the material should be easy to understamihe training should be interactive gt
the traning is interesting and effective for everyone. In addition, the training should be relevant
to the needs of cheesemakers. Finally, training should be online, asynchronous;packskld
meet cheesemakersé needs for efficiency and
Context Analysis
The performance environment of the target audience is their cheesemaking facility.
Performance environment refers to the environment where new knowledge and skills are to be
used (Larson & Lockee, 2015). The main challenges of the targetn@edn implementing food
safety practices is lack of resources and lack of proper information about food safety and
sanitat i q2017(MadhadleRi0lc).dnterviews with cheesemakers showed that a proper

and effective food safety training can narrtbwg gap. However, limited resources in terms of
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time and money may create barriers for travel to training centers/workshops. Therefore, a web
based, selpaced training intervention on food safety would be an effective medium to learn
food safety basic$-aceto-face training or workshops allow for harals practice, while online
classes allow the freedom to complete the training from any location and at any pace. Studies
show that online training for food safasyconsidered effective for increasing fosafety
knowledge among food handlers when compared wifenson training (Wallner et al., 2007;
Wantland et al., 2004)Online modes of instruction or distance education can significantly
increase knowledge gain as well as behavior changes amongppatiovhen compared to
faceto-face or inperson teaching modes (McCarthy et al., 2007; Wantland et al., 2004.)

The online survey results also showed that 96% (n=23) of respondents thought that
artisan cheesemakers across the U.S. had access to thet iatericould complete wdiased
training courses on computers, smart phone, and tablets. The results are summarized in Table 5.
However, these findings are not in accordance with the study done in Pennsylvania where
cheesemakers wanted faoeface onlocaion training compared to an online course (Machado,
2017).

Voiceover, video, images, and whiks can be used to make the wedsed training
more relevant and interesting to cheesemaki@etailed and irdepth lessons on some important
topics like biolgical food safety hazards, GMPs, preventive controls, and environmental
monitoring will help small artisan cheesemakers increase their knowledge awareness about food
safety matters. Knowledggheck questions in between lessons can create engaging learning

experiences.
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Content Analysis

The content or the subject matter for this training intervention is based on the needs
assessment study, as well as a food safety slide deck developed by the Innovation Center
( D6 A minovation Cemter slide deck). The laarg objectives of the training were identified
by asking respondents of the online survey to rate the importance obfaftied safety topics
(Table 1. Then, the participants were again asked to rate the competence level of the artisan
cheesemakers performing food safety skills in their facility fomeh of the food safety topics.
The analysis of the data shows that knowledge of thiesteerlearning objective related to
food safetyis important to cheesemakers, and their average score was arodenh.On the
contrary, competency scor@s/erage score=2.9%)ere low compared to the importance score.
A difference was calculated by subtracting both the knowledge stal competence score
(Table 1. Based on the survey response and the needsassesnt ( D6 Ami co, 2017)
cheesemakers, especially the smaller and the newer cheesemakers, require a three phase
comprehensive food safety training with three main objectives: (1) to provide the trainees with
basic principles, specifications, and oxew of Food Safety Hazards and Prerequisite Programs;
(2) to train the cheesemakers in developing a Food Safety Management System for their own
facility and; (3) to give them hangs training in product sampling aredivironment monitoring
(Figure 3. Theproposed Food Safety program for artisan cheesemakers will be divided into
three parts (phases) that take them from learning the fundamentals of food safety to developing

customized food safety plans for each facility that receives training.
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Phase 1: Food safety Hazards and Prerequisite Programs

~
J

Phase 2: Food safety Management System for their facility

Phase 3: Hands-on training in product sampling and
environment monitoring.

Figure 3. Proposed three phases of the food safety training for the artisan cheesemakers.

Phase 1

The first phase of the training will foces the importance of food safety to artisan
cheesemakers, important regulations and where to find them, comnibsefiety hazards
associated with artisan cheese, and knowledge about good manufacturing practices and
environmental monitoring. At the end of level 1 training, the artisan cheesemaker will exhibit
knowledge of foundational food safety concepts necessaigvielop and implement a food
safety plan. The first phase will be a gadfced online training course because this is a relative
easy and affordable way to reach a wide and varied audience across the United States. The
program will be hostedat NC Staten i ver si t yés Wol fware site (Moo
on-demand sefpaced dearning module will be based on survey results as well as a PowerPoint
slide deck provided by the U.S. Dairy Innovation Center. THiaiaing module includes topics
like foundational knowledge of food safety concepts and skills and will include five lesson plans:
(1) Identify why food safety is important; (2) Locate pertinent laws and regulations; (3) Classify
and recognize food safety hazards; (4) Identify GMPs in thelitya¢s) Environmental

monitoring andsampling introduction (Figure)4
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Each module will be interactive and easy to understand with professional voiceover,

videos, pictures, interactivenowledge checks, additional links to resources fatapth

knowledge on certain topics, and quiz questions at the end of each lesson. A prototype of the

design

document

of |

esson 3

AClIl assi fy

all the lessas are shared in Appendix H and Appendigdpectively.

Phase 2

In phase two, cheesemakers will learn to produce and maintain food safety plans for their

and

own facilities in compliance with the Food Safety Modernization Act. At the end of legel tw

training, the artisan cheesemaker will be able to draft a specific (customized) Food Safety Plan
for their cheese facility and should be able to develop HACCP (Hazards Analysis and Critical

Control Point) or HARPC (Hazard Analysis and Ri&&sed Prevente Controls) plan. This

training will be presented to the target audience across the U.S. througb-face workshops

and will include interactive handm assistance to cheese producers.

Phase 3

In Phase 3, artisan cheesemakers will learn to impleamehvalidate the Food Safety

Plan. This process includes ongoing sampling, product testing, and environmental monitoring.

This training would be in the form of workshops to give hamlgractice for product sampling,

r

ec
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testing, and environmental monitoringith the proposed thrgghased training interventions,
the cheesemakers can improve food safety knowledge and competency skills, which will, in turn,
help cheesemakers bring planned behavior change to create a safe and sanitary environment for
cheese pruction.

CONCLUSION

There is a need to provide new and small artisan cheesemakers with food safety training
on GMPS, preventive controls, and environmental monitoring, which will help them produce
wholesome cheese by decreasing the number of recalls @iflubfme outbreaks linked to
artisan, specialty, and farmstead cheese. This can be done by designing and developing a
customized, selpaced, interactive, and affordable wedsed food safety training course for
artisan cheesemakers.

The frontend analysi$ needs as s es s me rcantext dnalysigsndoontesitdé an al
analysis) revealed that a customized training program on food safety is needed and that dividing
the training into parts with Abaselinedd knowl
food safety plans would be a logical and successful approach. The artisan cheesemakers come
from varied backgrounds, with some having been in the artisan cheese business for generations
and some with little experience. The majority of artisan cheesedsses are smadkcale and
family owned. Approximately 38% of artisan cheesemakers use raw milk for ene&sey, and
many cheesenaking facilities lack basic cleanliness and sanitation. These facts coupled with the
sweeping changes of the new Food Saktdernization Act (FSMA) of 2011, which requires
FDA-r egul ated products (including artisan chees
controlso and a written food s atioaghtgut pl an i n p

approach to training. Furthmore, the fronend analysis revealed a lack of trust in food safety
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legislation and enforcement officers, so a straightforward, streamlinedtitess, easily
accessible and relevant training is required to help artisan cheesemakers stay in business and

keep consumers safe.
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CHAPTER 2

Evaluation of an Online Food SafetyTraining Program (Food Safety Basics for Artisan
Cheesemakers)

ABSTRACT
An online training course for artisaheesemakers acrobge U.S. onthebasics of food safety
was developed by following the principles of instructional design. The researchers then
evaluated the effectivenesstbfs online food safety training program by measuring self
perceived knowledge gains of the participants, their atsttmieard food safety, intentions and
self-efficacy related teheesesafety and quality, pictice changes related to GMPs, preventive
controls, and environmental monitoringarticipants of the training course took three different
surveys. Firstthe participants were askamreport their setperceived knowledge gain after
completion of each of the five lessofecord, they wereasked houttheir attitude, intention,
andself-efficacy toward food safety and their reaction to the training course, and theuthiey
asked thm to selfreport any practice changes related to GMPs and preventive controls after
taking the training in theirhreese making facility. The results demonstrétat the participants
were satisfiedvith the trainingand enthusiastiaboutthe elearning programand therevas
knowledge gain for all the five lessobst they were not statistically significam<Q.05) Self-
efficacy,experientiakttitude instrumental attitudand knowledge gain were correlated with
food safety intentiomwith R?>= 0.55. However, instrumental attitudes found to be the
strongest predictor of intention the regression model in whidifty onepercent variance in the
intended food safety behavior can be explained by instrumental attifinesuggests that the
participants who took this survey had a strong belief in the importance of food safety for

cheesemakers. However, resultshaf practice change survey showed 2% ofparticipants
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hadchanged or updatdtieir food safety practicemnd/or programeelated to GMP# their
facility, 58% did not intendo change anythingand20% interdedto change in near futuréhe
resultsfrom this study may serve as a reference for future evaluations of food sty
training programs that will be taking place in phase 2 and phase 3 as proposechedudigterr
one or any new study.

Keywords: Cheese, Cheesemakers, Training andcktion, Food Safety, Sanitation
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INTRODUCTION

Foodborne illness outbreaks and recalls are a concern for the food industry today.
Frequent incidents of foodborne illnesses and recalls have posed a heavy burden on the
economy. The total economic burderthie U.S. due to foodbornknesses and recalls is more
than$77.7 billionper yearScharff, 2012). Several initiatives worldwide are being used to
prevent foodborne outbreaks and recalls. These include increased surveillance and monitoring,
appropriate employee training for preventive control, and the adoptionatafety
management systems and risk models (Husain, 2016). An effective food safety management
system in a food processing industry addresses Good Hygienic Practices (GHP), Good
Manufacturing practices (GMPand Hazard Analysis Critical Control Po{iHACCP) to
encouragdood safety (Jacxsens, 2009). Large and medium sized food companies have robust
and effective food safety management systeampared to small scale industries like the artisan
community (Machado, 2017).

It is paramount to any footcbmpany to ensure that all employees are aware of the food
safety risk associated with processes and products. Through a proper and effective training, food
handl ersd knowledge and skills can be increas
hazardsand risk and thereby protect public health. A proper food safety training for the food
handlers and the employees help them to make informed decisions regarding the best ways to
implement knowledge and skills to comply with the legal requirements apd adfollow best
practices Cohen et al., 2001; McElroy & @er, 2004; York et al., 2009

Many food safety training programs are developed each year to meet reglegiidn
requirements and educate food handlers and processors. However, not all training programs are

being evaluated to analyze their effeetiessSeveralktudies have been done to evaluate the
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effectiveness of food safety training programs in recent y&gan et al., 200Gomes etl.

2014 Nieto-Montenegro et al. 2008lik Husain et al. 2016; Roberts et al., 2088on & Baines

2012; York et al. 2009 Food safety training interventions are mainly developed to increase the
food safety knowledge, skilland attitudes of the foodahdlers toward food safety. In the long

run, this increase in knowledge, skills, and attitude might help to change the behavior of the food
handlers which will reinforce food safety. According to the Knowledge, Attitudes, and Practices
(KAP) model, trainig leads to behavior changes (Thompson et al., 2005). Lately, however,
many studies have shown that there are shortcomings to this model and that increase in
knowledge gain does not always lead to behavior changes (Clayton et al., 2002; &dzarean

2006. Several studies have been conducted to explore the effectiveness of training on changing
behavior, but these studies have conflicting results. Some studies support that training brings
change irfood safety practices (Adesokan et al., 2006tter et & 2004; Robertgt al, 2008),

while otherstudies suggest that training does not influence beh&gamians Eves, 2006.

Several conceptual theories like The Theory of Planned Behavior (Ajzen, 1991), Tones Health
Action Model (Tones, 1979), and The HbaBelief Model (Jan& Becker, 1984) are used to
understandhumanbehaviorin various domainsThese theories differ in their construct, but
fundamentally they al/l suggest that the behav
attitude, norms, anihtention.

Every year, training programs and interventions are developed to provide training and
education in various fields, but only a few are properly evaluated to measure the effectiveness of
these programs. Measurement and objective analysis argamipiar the effectiveness of the
training. This process helps to improve the training and makes it more impactful for the learners

(Kirkpatrick & Kirkpatrick, 1996). There are many ways to evaluate a food safety training
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program based on program outconte (humber of program participants, number of programs
delivered, and number of edational materials distributdnd program impacts (changes in
knowledge or food safety behavior). Effective program evaluations identify if the target audience
achieved irended learning outcomes such as those associated with knowledge, skills, and
behavior.

Limitations to carry out these evaluations exist. Some of the major reasorag laek of
understanding and knowledge about how to measure program effectivenask,df)resources
like finances, staff, and time to conduct an evaluation, and c) difficulty collecting reliable data. It
is important to gather actual data on food handler practices or processes to conclude if the
training intervention is successful in clggng the behavior of the learneMi{chell, Fraser, &
Bearon, 2007)
Research Objective

This study explorethe effect of the online training o u rTee®asids ofFood Safety
for ArtisanCh e e s e ma krtssansclieesenmakers in terms of tfead safety knowledge,
food safety attitude, intentionand selff f i cacy, | evel of | earnerds s
training, andmprovement of fod safety practices.

METHODS

Kirkpatrickés model was used as a framewor
artisan cheesemaketsvels one through three of tmsodel were analyzed to measure the
learner's reaction toward the training, knowledgeeghfrom the training with the help of
retrospective pretest and posttest scores, attitudesfielicy and intention toward food safety,
and what practice changes related to safegheésemplemented in their facility after the

training. This studyadopted a qualitative and quantitative approa&hprocedures used in this
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study were reviewed and approved by the Institutional Review Boards for Human Studies at The
NC State University (Protocol #12055).

The constructs of the theory of planned hebtrawere partially adopted to write the
survey questions in this study. Before circulating the survey among the leadnguestibns
were face and content validated by thessikject matter experts from NC State and Connecticut
State University. Baseah the feedback, the structure and wording of the questions were revised.
The reliability and validity of the different sections of the research instrument were determined
t hrough Cr on PEAffactosloadingg(Tables &, i)d

Before launchingr implementing the training course, a beta test was conducted with the
help of 25 participants who consisted mainly of stakeholders and the target audience. Feedback
was collected in the form of a survey that had both Likert scale questions areinalabn
guestions related to the quality and accuracy of the content, the expectation of the learners from
the course, the relevance of the content matter to the cheesemakers, and technical difficulties
while accessing the course. Based on the feedback, astvasaken and errors were fixed
before launching the training program nationwide.

Participants were asked to report their-pelfceived knowledge change after each lesson.
Retrospective preand posttest questionnaires were used as the principal meaksedf
perceived knowledge gaiA. traditional pretest and posttest method was not used to measure the
participants knowledge gain because it was feared that pretest questions at the beginning of the
training might deter the cheesemakers from takingahiise training course. Hence

retrospectiveuestions wergiven to the participanis 5-point Likert scale ranging from very

low-very high, asking the participants question
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the following food safety topibefore taking the course and what is your level of knowledge
after taking the course?bo0

For the retrospective knowledge gains, the participant reported anghgostresponse,
and mean score and the standard deviations vedcalated to determine the ert of
knowledge on food safety topics before and after the program. The amount of knowledge level
change reported was det er mi n-aabre froy theiupbstcorea ct i n g
and then calculating the mean of the individual scores.X&mgle, if an individual reported
that the knowledge about whole genome sequencing before taking the training was medium and
after the training it was high, then the change in knowledge was calculated as a one ghigh [4]
medium [3] = 1).The mean of therptestscoresvere comparetietweernthe food safety topics
to identifywhich food safety topics wemggnificantly more or lesknown to the
learnersSimilarly, comparison of the mean posttestres betweeinod safety topics were
done Then, comparisonf the pretest scores to the postsestreswithin afood safety topic to
identify any posttestcores that are significanthygher orlower than theretestsmres within a
food safety topic. The Steel Dwass test was used to do the multiple comparisons

Next, participants were asked f-reported hei r | e
attitude, intention, and sefffficacy related to food safety once they completed all the lessons.
There were six questi ons hdooutofthh sx, tWd geegtionser s 6 r
were operended questions where participants were asked about the strength and weakness of the
training course. These opended questions were then codified based on the frequency of
response andre summarized in Tablesad 3Af t er t he | earners6 satisf
completa, participants were asked if they were willing to reply to a few more questions related

to attitude, selefficacy, and intention.
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This study used two different constructs to measure @étiis experiential attitude
(phrased as Al earning about food safety is ex
instrumental attitude (phrased as Al earning m
producto in thekeaslcyapd et @f i é e txBoth expdagntialatiitiide be | y 0 ) .
guestions) and instrumental attitude (5 questions) were measured using the questions described
in Table 6 after the participants completddedsons.Self-efficacy questions were asked to
est mate | earnersd ability to perf orefficasypeci fic
survey had five questions and asked questions
ri sk or not. o TFphoeisnet qsuceaslte ofersot na siaedxl tarcednuel Idy n o
Aextremely certain | coul do.

Il ntention questions in this survey measur e
out certain actions to achieve a gddie survey questiomeeasure@r t i ci panfbrsd i nter
example,onegje st i on asked, ATo what extent do you i
sanitation protocols to preventcraso nt ami na-poonf®? osc&l & ranging fr
ANever 0 was pr oV i The cbnstusts ralates to attitude gnd intamtsash.
had five different questions, and the construct forsii€acy had six questions.

Demographic questions ascertained the resp
facility, education, number of years in the cheese business, annual prodamtidype of milk
used in cheese production.

The third set of questionnaires was given to the participants after one month of training
completion to evaluate any short term g®dfceived behavior changes. This survey was also
voluntary. This survey conged of 12 multiple choice questions. Each question was followed by

an operended questionThe first two questions asked the participants to state their role in the
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artisan cheese industry and their annual cheese production volume per year. In thee next te
guestions, the participants were asked if they had changed any procedures/ practices in their
facility (related to pest control, exterior grounds, construction or design of their facility,
personnel health and hygiene, sanitary policies, equipment,iahat@nagement, cleaning and
sanitation, inprocess testing, and environmental monitoring) and they had to choose from the
foll owing options: Ayes, o0 Ano, and | do not i
then asked to explain their ares based on what they chose. For example, if they choose
Ayes, 0 then they were asked to explain the c¢ch
completing the course and whgdividual responses were collected, codified, categorized, and
summarizedTable 11).Through seHlreport, the study measured what the learner thought about
his or her own perspectives on certain issues or problBesides measuring accomplishments,
problems and needs could also be measured feresdization, which is impoaint to sek
improvement.
Statistical Analysis

The data collected were statistically analyzed using SPSS software version 24.
Descriptive statistics were used to summarize the variables of interest, while and regression
modek wereused to determine the atlon between selected variables. Statistical significance
was i dentified at a 9 5téel Dwass test wiae useddo compares | (P O
various means.

RESULTS AND DISCUSSION

Respondents &47) who participated in the online survey consiste@68b and 34%

female and male cheesemakers respectively. Cheesemakers could be categorized into one of the

five age ranges: under 25 years (6%), 25 to 34 (17%), 35 to 44 (19%), 45 to 54 (28%), 55 to 64
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(17%), or & years and above (13%) (Table Educatiorlevel also varied with eight percent

reported to hava PhD, 15% hadaas er 6 s d egpartedeaying dathétl a bachelor's
degree, 7% had associate degree, 20% refmut having a high school diplomahirty-four
percent of respondents reported les1 1 year in the cheesemaking business; whe2é%shad
been in business between one to three y&aranty three percent dfie respondents reported
they had been in the artisan cheese business for more than fiveFifdassevenpercent of the
cheesemakers used pasteurized milk for cheesemasixitgen percent reported to use raw milk
for cheesemakingnd the remainintyventy seven percepfrticipants used a combination of
pasteurized milk and raw milk for cheesemaking. This shows that mostleathers in this
course are females between@byears of age, and most of them have an educational
background with a bachel orés degree. This

but data shows that experienced cheesemakers also compéetedrtimg.

Table 1

Sociedemographi®f theParticipants

Category Sub-category Frequency

Gender Female 31(67%)
Male 16(33%)
Under 25 years 3 (6%)
251 34 years 8 (17%)

Age 3544 years 9 (19%)
45/ 54 years 13 (28%)
55/ 64 8 (17%)
Over 64years 6 (13%)
High school or less 9 (20%)
Associatebs de 3(7T%)

Level of education Bachelor 23 (49%)
Masterds degr e 7(15%)
PhD 4 (8%)

How long have you 0-1 year 16 (34%)

been working as a 1-3 years 12 (26%)

cheesemaker? 3-5 years 8 (17%)

ou



47
Table 1 (continued)

More than 5 years 11 (23%)

5000 Ibs. or less 30 (65%)
What is your annual 5,00%10,000 Ibs. 4 (9%)
cheese production 10,00% 20,000 Ibs. 3 (6.5%)
volume per year? 20,00% 50,000 Ibs. 2 (4.5%)

Over 50,001 Ibs. 7 (15%)
What kind of milk do Pasteurized milk for all cheese: 25 (57%)
you use for cheese  Raw milk for all cheeses 7 (16%)
making? Combination 12 (27%)

Note:n= 47

Some of these demographic like gender, education level, experience etaftamild
food safety knowledge gain, attitude fsefficacy and intention toward food safety. However
since the sample size was sm#liese demographic data could significantlypredict effect of
food safety knowledge gain thihigher education level genderOther studies conductesthow
that factors such as age, education or work experience maitaffdevel of food safety
knowledge gain post training interventiohngelillo, Viggiani, Rizzo, & Bianco, 2000; Pichler,
Ziegler, Aldrian, & Alerberger, 201} Since the sample size was snaaitl the data were
skewed towardhe higher scores, these effects were not established in this study.
Learner dslLeReGne)t i on (

Ninety-seven percent (n=128) of participants responded to the surtdidiraining
coursemet their expectations in terms of relevance of content and overall training quality. When
asked if they would recommend this training to the other cheesemakers, 98% (n=130) responded
Ayes. 0 The str engt hs ngpmgtamhighlightadedyg theearticipants t hi s
were coded based on common themes anduanenaized in Tables and3. Thirty-five percent
reported that the training was interactive and engaging with the knowledge checks and quizzes,

and 29% stated the addmial links to various resources in the training modules were helpful.
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Collectively, most othe participants responded that content of the training was educational,
informative, detailed, easy to understand, modular, organized, and relevant to the dairy.ind
Participants also liked that the course was gatfed, which gave them the flexibility to take it at
their own conveniencalongwith the links to important resources for more information and
reference. Participants said that the vaiger, videosand knowledge checks made the learning

experience interactive and engaging.

Table 2

Themes identified for the strengths of the program

Strength of the program Total Frequency
Educational, and informative content 9

Relevant, and comprehensive comtiendairy industry 10

Easy to understarfdrmat 12

Modular and well presented 13

Effective voice over, videos and images 24

Self-paced and online 24

Additional links to important resources 38

Interactive and engaging knowledge checks and quiz. 46
Note: This frequency table was generated with the
responses df32 participants.

Table 3.
Themes Identified for the Weakness of the Program
Weakness of the program Total Frequency
Lacks hands on experience 5
Lengthy training course 6
Lacks abilityto download/print out course material 9
Lacks ability to ask questions or interact with instructc 9
Need to deep dive on specific topics 10
More practice problems and quizzes required 10
Audio-Video issues on browser 22

Note: This frequency table vgagenerated with the
responses df32 participants.
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When asked to describe the weakness of this program, participants said that they
experienced some technical issues with some web browsers, and that they wanteetlefatte in
knowledge on certain topdike pathogens of concern, GMPs, and environmental monitoring.
Several participast(n=22) of the online survengportedaudicvideo issies on the browser.
Some(n=5) also said that the progrdatked hand®n practiceand that they also wanted the
lessms in printed format so that they could review it |ater provide a better learning
experience (based on the feedback given by course participants) future trainings will include
morereatworld context, authentic scenarios related to cheesemaking, Sepetitions, and
practice questions with feedback. Cheesemakers wanted moredmapdsctice, which can be
provided by including more case studies or scenarios relevant to artisan cheesemaking and then
asking participants to make decisions or takeas based on their learninghis will provide
handson practice of the knowledge that is gained from the trainfagticipantslso reported
thatsome lessonwere lengthy and suggested to split thegtly training into smaller chius for
better retentin. Micro-learning can be incorporated by splitting the lengthy lessons into smaller
|l essons, which will further i mprove | earnersbod
also help improve knowledge and skill retention. By adopting the metikedsplitting the
lengthy lessons into small lessons and putting activities in between the sections in a lesson, web
based training can be made more effective and interactive for learners (Thalheimer, 2017).
Another, drawback of this training couns@aslack of an online portal where the cheesemakers
can interact with the instructors and ask questions for clarification. However, due to a limited
budgett hi s r e s o beprovea.dlere is dandfor future improvements in the training
by establishin@ discussion forum section where the participants can ask any question or query

related to cheese safety/training.
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Lear ner sprovidedieect feedbank from the participantat positivelearner
feedbackdoes not ensure learning and practice geaHowever negative feedback from the
participants suggests lack of interest or atterftiom learners towarthe training intervention
(Baldwin, 1988;Phillips, 1997;Rouse D2011). In this study a regression model could be
established betweenthetlea er 6 s s at i s fige gainjinstrumental dttithde o wl e
experiential attitude, se#fficacy and intention scorbutin this studythe sample size was too
small b analyze any effect of learngatisfaction on knowledge gains, attitudes, inteistion
behaviorsandpractice changes.

Self-reported Knowledge Gain (Level Two)

The average retrospective seported pretest score for each lesson was
3.83(SD=0.70), 3.05(SD=1.18), 3.14(SD=1.40), 2.98(SD=1.36), and 2.69(SD¢digi&k 1).
Pretestscores of the food safety topics wen statistically significant (p<.05). Although,
higher pretest scores of 4 and above suggest that the participants were knowledgeable about
these topics Importance of food safety for artisan cheesemakearsdiiWhy cheese is a high
r i sk p Orotliecantray,ahe following food safety topics with a score between 2 and 3
where 2 means low knowledge and 3 mesmaverage level of knowledge: Frequency of
environmental pathogen sampling amyironmental pathogenonitoring. Artisan
cheesemakers were aware of the changing regulations and the necessity of makimegsafe
for their consumer; thereforthe selfperceived pretest scores were high. Environmental
pathogen maitoring is important for altheesemakei@s FDA expects makers of RTE foods
exposed to the environment to implement environmental monitdrirge( 2011). The low

average scores for the knowledge about environmental monitoring shows that cheesemakers do
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not feel confilent about their knowledgé environmental monitoring and how to conduct them
in their facility.

The average posest scores were 4.19(SD=.63), 3.59(SD=1.18), 3.54(SD=1.47),
3.54(SD=.17), and 3.24(SD=1.6) (Figure The mean scores of thegitest scores of the

followingfoodsafe y t opi cs were higher such as Al mport

cheesemakers, 0, AWhy cheese is high risk prod
i mpacts your businesso and ARet ail consortium
Table 4
Average Pretest and Posttest Scores and Knowledge Gain with SD for each Food &aifety T
Pretest Post test Knowledge
Food Safety Topics for pretest and posttest scores scores gain’
Importance of food safety for artisan cheraakers. 4.02(0.75) 4.36(0.67) 0.34
Why cheese is high risk product. 4.11(0.77) 4.33(0.71) 0.22
Whole genome sequencing and how it impacts your busine
3.38(0.99) 3.88(0.81) 0.50
Relevant information in the Code of Federal Regulations foi
cheesemakers in terms of food safety. 3.02(1.23) 3.58(1.20) 0.56
Standards such as the (PMO) Pasteurized Milk Ordinance ¢
the Food Code. 2.9(1.38)  3.5(1.19) 0.60
Retail consortium and where to look for other resources. 3.15(1.24) 3.7(1.23) 0.55
Categories of food safety hazards and categanyegiven
hazard into one of them. 3.09(1.5) 3.48(1.52) 0.39
Chemical food safety hazards in a cheesemaking facility
3.06(1.42) 3.53(1.47) 0.47
Physical hazards in a cheese making facility. 3.18(1.47) 3.55(1.49) 0.37
Factors that affect bacterial growth 3.29(1.43) 3.59(1.51) 0.30
Four high risk biological pathogens typical in a cheese facili
3.11(1.45) 3.58(1.50) 0.47
Areas in a cheesemaking facility that are high risk for
pathogenic cross contamination. 3.11(1.44) 3.52(1.50) 0.41
Construction ad design of a cheesemaking facility. 2.92(1.82) 3.26(1.54) 0.34
Personnel health and hygiene. 2.68(1.42) 3.47(1.62) 0.79
Sanitary facility and control (plumbing, water usage, sewagt
etc.). 2.94(1.46) 3.29(1.60) 0.35
Equipment and design. 2.83(1.43) 3.44(1.61) 0.61
Pest control 3.09(1.40) 3.45(1.61) 0.36

Cleaning and sanitation. 3.17(1.41) 3.33(1.59) 0.16



Table 4 (continued)

Materials management (warehousing). 3.06(1.42) 3.39(1.59) 0.33
Food safety through Process Controls (cooking, acaditio,
aging, etc. 3.12(1.53) 3.55(1.58) 0.43
Environmental | pathogen monitoring. 2.62(1.58) 3.17(1.65) 0.55
The importance of environmental pathogen monitoring. 2.89(1.47) 3.301(1.66) 041
Environmental pathogen sampling zones in your facility. 2.64(149) 3.26(1.59) 0.62
Frequency of environmental pathogen sampling. 2.62(1.52) 3.20(1.61) 0.58
Corrective actions for an environmental pathogen monitorin
program. 2.68 3.27 0.59
Note:n=66; * no significant knowledge gain
Self percieved knowledge scores
m Pretest = Posttest
5
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Figure 1.Average seHlperceived knowledge score in each lesson for the retrospectianpgrposttest. Scale of

1(very low) to 5 (very high);

There is no significant difference between the pretest and posttest scores at (p<0.05).

n=66.
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A multiple comparison of the mean scooéshe posttest and pretest scores shibats
there was no statisticalbignificant increase in knowledge gain for each of the food safety topics
(Table 4).There wereno statistically significant gains in knowledge for each of the five lessons
at alpha<.05 but the mean scores for the posttest were higher than the pretest score for each of
the lessonBased on the sefkeported data, the cheesemakers had high scores on the importance
of food safety for artisan cheesemakamslon good personal hygienegatices in both prand
postintervention as compared to other learning objectives. This is in accordance with the result
found in other studies related to food safety training where there was significant knowledge gain
post training intervention (Gomesadt 2014; NieteMontenegro et al. 2008; Nik Husain et al.

2016; Son, 2012).

Many previous studies have reported that the learners often overestimated their self
reported knowledge of food safety procedures because of either their optimistic bias se becau
of social (peer) desirability to comply when they gselfort (Crandall, 2016; Tourangeau, 2000;
Weinstein, 1980). Therefore, in this study, the results of retrospectitegtrand postest
results might be biased. To reduce the chances of biassessaent of actual knowledge gains
should be done in the future.

Attitude, Self-efficacy, Intention

Cronbachés U for the different const-ructs
efficacy, and intention) ranged from 0.78 to 0.96; whergesPCA factor loadings were higher
than 0.31, which is within the acceptable range (Hair et al., 2010). Factor analyses suggest one
factor for each of the scales for experiential attitude, instrumental attitudeffg=lty, and
intention asshown inTable 6-8). The average scores of the participants (nfdilexperiential

attitude, instrumental attitude, selfficacy, and intention are 5.99(SD=1.08), 6.68(SD=0.50),
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6.43(SD=0.58), 6.63(SD=0.52) respectively on@oint Likert scale with 7 as a mawum score

(Figure 2).
Table 5.
Mean, Standard Deviation and Factooadingsfor the Experiential Attitude about FooadfSty.
Iltem questions Mean SD Loading
Factor
Learning about food safety is 5.63 1.13 .639
Following food safety rules is 5.71 1.29 722
Applying Good Manufacturing Practices in my facility is 6.12 1.12 .831
Applying Process Controls in my facility is 5.98 1.11 919
Implementing a program that monitors for pathogens in my 5.95 1.20 .875

cheese making facility is

Note: Each itemwas paired with a sevepoint scale ranging from Extremely displeasing (1) to
Extremely pleasing (7)

Cronbachés alpha (U= .720) and PCA results

reliability and validity, respectively.

n=41

Table6.

Mean, Standard Deviation and Factor Loadings for Instrumental Attitude about F«

Safety.
Item questions Mean SD  Loading

Factor

Learning more about food safety will help me create a safer product 6.78 0.79 .526
Food safety regulations will keep myoducts safer from contamination 6.22  1.08 746

Applying Good Manufacturing Practices in my facility minimizes food 6.76 .62 .606

safety risk
Applying Process controls minimizes food safety risk 6.73 71 .607
Implementing a program that monitors fmathogens in my cheese 6.66 .82 .606

making facility will Keep my products safer from contamination

Note: Each item was paired with a sevgoint scale ranging from Extremely unlikely (1) to
Extremely likely (7)

Cronbachds al pha ( (hkitemsio2ep04 faator thadings)Andicated acdeptabl
reliability and validity, respectively.

n=41
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Table 7
Mean, Standard Deviation and Factor Loadings for the Intentions about Food Satf
Cheesemaking.
Iltem Questions Mean SD Factor
Loadings
Follow personnel hygiene practices (frequent hand 488 051 .763
washing, no jewelry, wear hairnets and gloves while
working) in your facility
Adopt proper cleaning and sanitation protocols to preve 4.90  0.30 .763
crosscontamination
Spend time and resmes to learn more about food safety 4.44  0.78 .679
in your facility
Prevent food borne illness through proper implementati 4.85 .42 414
of GMPs and process controls.
Implement an environmental monitoring program in you 4.44  1.03 .897
facility.
Note Each item was paired withafygeoi nt scal e ranging from a
alpha (U= .78) and PCA results (all it dgyand

validity, respectively. a4l

Table 8

Item Mean, Stadard Deviation and Factor Loadings for the Sefficacy in
Demonstrating Bod Safety ills.

Item Questions Mean SD Factor
Loadings

Identify if the cheese you make is high risk or not 6.29 0.75 .691

Find laws and regulations required for manufacturing 6.22 0.76 .856

cheese in my facility

Identify the factors which will affect the growth of 6.32 0.72 .500

bacteria in cheese

Locate the areas that are high risk for pathogens 6.29 0.90 q74

Implement GMPs (good manufacturing practices) and 6.41 0.77 .769

process contls

Implement a program for monitoring for pathogensint 6.37 0.73 .950

environment

Note.Each item was paired with a sevgoint scale ranging from extremely certain | could not (.
to extremely certain |.96)andPCa regulfs)all i@&msonep @&5cfdc
loadings) indicated acceptable relialyilgnd validity, respectively. =1

There was nasignificant differenceg< 0.05) in the mean of experiential attitude and
instrumental attitude scores walsserved, althoughe mean score for the instrumental attitude

scores of the sample participants is higher compared to the experiential attitudg@ainta 7



56

scale for 41 participant8Vhen participants were askedif learning about food safety practices

would help them create a safer product, 93% said that it was extremely likely. This shows that

the participants strongly believe that the knowledge about food safety is important in producing

safe food for their customer. Learners also seemed confideapiiging good manufacturing

practices, process controls, and environmental monitoring would minimize food safety risk
hazards in their facility. Participantso6 inte
to prevent crossontamination werehe highest; wherea#l)e intention to spend time and

resources to learn more aboutdasafety was the lowest (Tablg 7

8.00
7.00 [ I
6.00 [

5.00

4.00

3.00

Average response score

2.00

1.00
Experiential attitude Instrumental attitude Self-efficacy Intention

Constructs

Figure 2.The average score of participants in each category for experiential atittdemely displeasing (1) to
Extremely pleaisg (7)), instrumental attitudéExtremely unlikely (1) to Extremely likely () seltefficacy
(Extrenely certain | could not (1) toXEremely certain | could (J)and Intentior(Always (5) to Never ().
Self-efficacy scores and intention scores weamdardized to-point scale.
n=41

A multiple regressiomodelwas conducted to predict intention of the participants to
follow food safety protocols in their cheesemaking facility from-e#fitacy scores,
instrumental attitude scores, angerientialattitude scores. Aegressiormodel explained

approximately 5% of the variance of the intended food safety behavior wRere).55. This



57
was sgnificantly different atF (3, 40)= 15.034 MSesidua= 0.172 p < 0.001 (Table).

However, only one predior (i.e. Instrumental attitudecontributed significantly to the

prediction of intention to follow food safety protocolaple9) . Participantsd int
food safety principles was not significantly predicted by experiential attitudesfiiedcy, and
knowledge gains in this study. An experin@megression model that included age, years of
experiences, and gender of the participants was usktemmindf any of these factors could

predict intended behavior, but none did. In this study, the instrumental attitude was the strongest
predictor ofthe behavioral intention to follow food safety protocols, which contradicts the results
of the previous study in which experiential attitude or affective attitude, as opposed to
instrumental attitude, was a significant predictor of intended behaviorftopephysical

activities (Rhodes, Fial& Conner, 2009)Other studies done on food safety domain where

there were significant changes in attitude of the food handlers post training intervention were
assessedrfimoteo da Cunha, et 22014 Dudejaet d., 2017 Though there is selferceived
knowledge gain from the training intervention, this knowledge gain could not predict intentions
toward food safety in the regression model. This result is similar to other studies (Ajzen, 2011)
that show knowledgeain is a weak predictor of behavioral intentions to bring desired changes
and that knowledge is an essential but not as sufficient condition. Increased knowledge from
food safety training may not translate into improved attitudes and practices of fayd safe

(Roberts, 2008).


http://www.sciencedirect.com.prox.lib.ncsu.edu/science/article/pii/S0956713511003203?_rdoc=1&_fmt=high&_origin=gateway&_docanchor=&md5=b8429449ccfc9c30159a5f9aeaa92ffb&ccp=y#fig5
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Table 9.
Linear Regression Predicting Intentions to Perform Food Saft
Behaviors
Variable B SEB b t p
Selfefficacy -.010 119 -.010 -.085 .933
Exp. Attitude .128 .082 .202 1.56 127
Inst. Attitude  .593 131 .619 4.53 .001
R?=.549
F=15.034,
p<.001
Note:n=41

In this study, only the post training attitude was measured as compared to the other
previous studies done on food safety wharessessment of change in attitafl®ood handlers
after intervention wre reportedL(illquist et al.,2005 Fenton et a).2006 Thimoteo da Cunha, et
al.,2014 Dudeja et al., 20)7According toDudejaetal. (20l ar t i ci pant sé attit
food safety changesignificantly post trainingThe baseline attitude of foodrdlers was
neutral to aspects like their role in food safety, receiving any training and its impact on food
safety, wearing of protective clothingthework place, etc.
Practice Change
Twenty-one participants took this survey, but only 16 responses weluded who were
either a cheesemaker and/or the owner of a cheesemaking facility. Patrtiegmonses are
shown in Table 141 Thirty-eight percent of respondents said that they have updated their pest
control program after taking the couraadsome participants reported bave sealed the cracks
and holes in their facility to prevent pests from entering. However, 62% of respondents said that
they do not intend to make changes bec#usg are already compliant. Similarly, for exterior
grounds, 1% of participants reported that they ACut

measures t o c o nseveropercent sagdaheschangeswere madg either because
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they were compliant or because they cannot make any changes to the exterior begéessethe
their facility. For the construction and design of the facility, 87% said they did not change
anything after the training course because either they are already compliant, or they intend to
bring some changes like flow of material and air insi@ef#itility and plan to do zoning. In
personal health and hygiene, 33% of participants said that they had brought changes to their
facility, while 67% said they had not. Most of the participants (73%) did not change their
sanitation program because they sider themselves fully compliant with the rules and best
practices. Ninetfhree percent reported that their equipment design and maintenance are good
and do not require any changes. For cleaning and sanitizing, in process testing, and
environmental monitang, participants reported that they wanted to update their programs based
on the trainingOn thecontrary, more than 65 % of participastid that they do not intend to

change anything currently as they feel theyfallewing the regulations and reqeaments.

Table 10

Percentage of Behavior Change

GMP practices Yes No No but intent to
Pest Control 37.50%(6/16) 50.00%(8/16) 12.50%(2/16)
Exterior grounds 12.50%(2/16) 75.00%(10/16) 12.50%(2/16)
Construction or design of 13.30%(2/15) 66.70(1@15) 20.00%(3/15)
facility

Personnel health and hygiene 33.00%(5/15) 47.00%(7/15 20.00%(3/15)
Sanitary facilities and controls 26.67%(4/15) 66.67%(10/15) 6.67%(1/15)

Equipment design, installation 6.67%(1/15) 86.67%(13/15) 6.67%(1/15)
and maintenance

Material ranagement 33.30%(5/15) 33.30%(5/15) 33.30%(5/15)
Cleaning and sanitizing 33.30%(5/15) 46.67%(7/15) 20.00%(3/15)
Testing 26.67%(4/15) 40.00%(6/15) 33.33%(5/15)

Environmental monitoring 0.00%(0/15) 66.67%(10/15) 33.33%(5/15)
Note:n=16
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Data obtained &'m the selreported practice change survey provided a positive
representation of participantsd food safety
most participants reported that they do not intend to change food safety related practicas becau
they are alreadin compliancen their facility. However, due to lack of observational data,
participant compliance with the requirements could not be confirmed. Other studies done on food
safety suggest that a clear discrepancy exists between ohm®land selfeported data

regarding food safety practices (Clayton et al.,2@&Donder et al., 2009)

Table 11

Participant s6 RRratgeoGhanges After th8 Training Inten&ntion
Practice change Yes/No(frequency) Reason®f changes brought in or changes not brought ir
category

Sealing of cracks in floor, ceiling, walls and front door (1
Training the employees about pest control (3)
. Maintaining a documented log of pest control (1)
Yesi 6 (38%) Hired a pestantrol h it t
pestantrol company who can monitor pests
Pest Control monthly (2)
Written a pest control program (1)
Already compliant (6)
Small home producer so no changes necessary (3)
Cut down weeds next to the barn (1)
Yes2 (13%) Exterior ofthe building trimmed and treated to control
weeds (1)
Already compliant (11)
No control over exterior of the building as it is a leased
No- 14(87%) facility
Have plans to review maintenance program to prevent
cross contamination
Fitted new air condition to aid ventilation (2)
Cleared clutters (1)

Noi 10 (62%)

Exterior grounds

Yes 2 (12.5%) Changed the zones arrangement to keep raw materials
Construction and away from finished products (2)
design of the Changed the drain brushes as suggested in the course
facility Already compliant (12)

Plan to review air flow and material flow in the facility (1
Building a new facility and keeping the suggestions give
in the training (1)

Follow more rigorous hygine (3)

Personnel health Yes 5(33%) More aware of personal health and hygiene practices (2
and hygiene Started giving employee training and issuing appropriat
clothing, protective equipment and footwear (1)

No- 14(86.5%)



Table 11 (continued)

Sanitary facilities

and control

Equipment
Design,

installation and

maintenance

Material
Management

Cleaning and
sanitizing

In-process testing

Environmental
monitoring

No- 10(67%)

Yes 4(27%)

No 12(73%)

Yes 1(7%)

No- 15(93%)

Yes5 (33%)
No- 10(67%)

Yes5(33%)

No-10(67%)

Yes4 (27%)

No-11(73%)

YesO

No- 15(100%)

Already compliantemployees maintain log of their
personal dajl health (6)

Plan to install a foot washing station

Plan to update employee training based on the course ¢
document (3)

Implemented food safety zone awareness and improvec
sanitation suggested in theuwrse. (1)

Updated sanitary log of the facility (2)

Trash is removed everyday (1)

Already compliant (11)

Plans to put water purification system in the facility (1)

Already complaint in terms of having proper design,
stainless steel and food grade plastic (14)

Candt afford to have new
size of the business (1)

Raw material program updated (1)

Increased monitoring of raw material (2)

Increased awareness Communicating the new knowled
about cleaning and sanitizing products in the facility (2)
Seeking out suitable cleaner for drainage system (
Already compliant (5)

Plan to use environmental friendly compounds

Panning to change sanitizers

Planning to rewrite sanitation program based on the cot

Testing and monitoring pH (2)
More thoraugh testing for listeria (1)
Tested milk samples in state lab for verification and
microbial count (1)
Already compliant (11)
More training is required to establishing own labs for
testing
Plan to do index organism testing.
N/A

Already compliant (10)

Plans to do in near future (2)

ATP meter is too expensive for small cheesemakers (1)
Plans to update current environmental monitoring progr.

(2)

Note.n=16
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Though this onhe food safety training was effective in positively influencing artisan
cheesemakers across the U.S. to increase their knowledge about cheese sdfaty, birichg
practice changes fanost of the learnergifty-eight percent of participants reportiet they do
not intend to change their food safety practices because they are atreathpliance This
result is similar to another stu@owell et al, 2013)in which increase in knowledge had little
impact on practice changes of food handlers.

This online training should be integrated with fetoeface training or workshops from
phase 2 and phase 3 (as proposed in chapter 1) to give the cheesemakers morefrantise
and confidence to carry out food safety behavior in their facility such asnmeptation of
GMPs and environmental monitoring. Apart from this, regular refresher trahmgd be
encouraged amorgheesemakers (Cohen, et al., 20@Dhen et alalso suggestetthat practice
change or behavior change can be encouraged if, alongff@thive training, there are adequate
resources and appropriate encouragement from management.

LIMITATIONS

One limitation of this study was that the relatively small sample size of 41 participants
who responded to survey dtRtke popalaionofappetimatelg | v s m
1,000 artisan cheesemakers across the U.S., and, therefore, the interpretation of these findings
should be treated as a pilot stuBlyture research needs to include a larger sample size and use a
randomized sampling pcess to generaliZendings. Also, the participants of this training chose
to voluntarily complete this course unless if someone told them to do it which is not known.
Therefore, the findings of this study may be skewed towards those cheesemakersmdre are

educated and, or have good networking etc.
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Additional potential bias was that both analysis and the program evaluation were being
conductedyy the same persoifhis bias could have been overcome by having a third party do
the program evaluation (Fitafrick, et al., 2011)

Finally, the study results were based on-sgpiorted data collected through an online
survey. A collection of observation research data may be considered for future research work,
which can validate the compliance of sedported 6od safety practices.

CONCLUSION

This study analyzed the effectiveness of an online food safety training program for
artisan cheesemakers in terms of | efficaay,er sé6 s a
and intended behavior towardofh safety Results show that 97% of participants were satisfied
with the training and felt the content was very relevant to their needs. Participants also said that
the training was interactive and engaging and that they could complete it awvthegiace.

There s knowledge gain for all five lessons with higieanscores for attitude, se#ffficacy, and
intention to implement food safety in cheesemaking facilitiesigh not statistically significant

The mean score for the instrumental attitude scores of thdespanicipants ishigher compared

to the experiential attitud®espite having high scores in attitude, sdffcacy, and intention,

the regression model showed that intended food safety behavior of the cheesenaoakers is
predicted by instrumental dtide and is responsible for&lvariancePost training, self

reported data shows average of 22% of participants have changed or updated their food safety
practices and/or programs related to GMPs in their facility, 58% do not intend to change

anything,and 20% intend to change soon
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Finally, future studies are required where a training program on food safety and sanitation
can be evaluated more effectively if there are observed data on practice changes along with self

reported data by the participants.
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Appendix A: Needs Assessment Survey

Artisan cheese food safety training program

« Default Question Block

e

Survey to determine the learning objectives of a food safety training program for artisan/farmstead
cheese-makers.

Informed Consent Form
Purpose of Study-The goal of this study is to conduct a needs assessment and determine the
competencies for an online basic food safety training program for artisan cheese-makers.

Procedures- You will be asked a set of questions about your knowledge of artisan cheese-makers
in your area. This survey consists of 7 questions and will take approximately 15 minutes. The
questions are intended to determine the course design for artisan cheese-makers for safe handling
of food. This questionnaire will be conducted using an online Qualtrics-created survey. The results
of this survey will be used to develop an online course material on food safety for artisan cheese
makers.

Risks/Discomforts- Risks are minimal for involvement in this study. All questions are
straightforward. You may decline to answer any question without stating a reason and without

penalty.

Benefits-There are no direct benefits for participants. However, it is hoped that through your
participation, researchers will be able to educate and equipped artisan cheese makers to sustain in
this competitive food market by promoting food safety.

Confidentiality- All data obtained from participants will be kept confidential and will only be
reported in an aggregate format (by reporting only combined results and never reporting individual
ones). All questionnaires will be concealed, and no one other than the primary investigator and
assistant researchers listed below will have access to them. The data collected will be stored in the
HIPPA-compliant, Qualtrics-secure database until it has been deleted by the primary investigators.

Participation- Participation in this research study is completely voluntary. You have the right to
withdraw at anytime or refuse to participate or answer any question entirely without penalty.

Questions about the Research- If you have questions regarding this study, you may contact
principal investigator, Dr. Clint Stevenson (919-513-2065, clint_stevenson@ncsu.edu) or research
assistant, Madhu Dutta (mdutta2@ncsu.edu).

Questions about your Rights as Research Participant- If you have questions you do not feel
comfortable asking the researcher, you may contact the director of NC State University's
Institutional Review Board, Debra Paxton, at 919-515-4514 or debra_paxton@ncsu.edu.

Thank you for your time!
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| have read and understood the above informed consent form, and | consent to participate in this
study.

O Yes

() No

How IMPORTANT are the following competencies for
artisan-cheese makers?

Notatall Slightly Moderately  Very

tral
Important Important et Important Important

Explaining the importance of
food safety i o i e i
Identifying and interpreting
food safety regulations i i e e e
Identifying various physical
hazards @ hd @ hd @
Identifying various chemical
hazards @ @ @ @ @
Identifying the various
biological hazards et i i i i
Conducting a hazard analysis @ @ @ @ @
Assessing examples of Good
Manufacturing Practice o e o e o
Allergen preventive controls
Sanitation preventive controls @ @ @ @ @
Supply chain preventive )

o o o o o

controls



Process-related preventive
controls (e.g. curd cooking, water
activity, acidification, etc.)

Environmental monitoring

Outlining the basic components of
a food safety plan

Developing a food safety plan
Implementing a food safety plan
Developing a food recall plan
Implementing a food recall plan

Food safety training program for
employees

Identifying informational food
safety resources (e.g. regulations,
Bad Bug Book, guidelines, etc.)

How IMPORTANT are the following competencies for
artisan-cheese makers?

Not at all

Important Important

© @6 06 ¢ o

QO

Slightly

© ©¢ ©6 ©¢ o

O

eutral

@ @ ©6 @ 0

O

Moderately
Important

@ @ ©6 @ 0

O

Very
Important

@ @@ ©6 @ 0

)
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How COMPETENT are artisan cheese-makers with the
following?

Notatall  Slightly Ave Moderately Very

competent competent competent Competent

Explaining the importance of ) . ) . )
food safety © © © © ©
Identifying and interpreting food ) . .

safety regulations © © © © o
Identifying various physical _

hazards © © © © ©
Identifying various chemical )

hazards © © © © ©
Identifying various biological ) . ) . )
hazards © © © © ©
Conducting a hazard analysis @ @ @) @ @
Assessing examples of Good _

Manufacturing Practice © © © © ©
Allergen preventive controls @ @ @ @ @
Sanitation preventive controls @ @ @ @ @

Supply chain preventive controls Q Q © @ ©



How COMPETENT are artisan cheese-makers with the
following?

Notatall  Slightly A Moderately Very
competent competent competent Competent

Process-related preventive
controls (e.g. curd cooking, water @) Q Q Q ®)
activity, acidification, etc.)

Environmental monitoring @) (@) Q O Q

QOutlining the basic components

of a food safety plan © © © © ©
Developing a food safety plan @ @) @ @) @)
Implementing a food safety plan @ @ @ @ @)
Developing a food recall plan S @ 9] @ D)
Implementing a food recall plan @) @ D) @ D)
Food safety training program for )
employees © © © © ©
Identifying informational food
safety resources (e.g. )

© @) o o QO

regulations, Bad Bug Book,
guidelines, etc.)



How likely are the following artisan cheese-making operations to have a food safety plan in place?

Neither
Extremely Moderately Slightly  likelynor  Slightly Moderately Extremely
likely likely likely unlikely unlikely unlikely unlikely

Very small sized operation __ ~
(less than 5 workers) hd v b v b b ¢
Small sized operation (5-15 .
workers) - - - - - - -
Medium sized operation
(16-50 workers) b . . . b b ¢
Large sized operation :

Qo o Q@ o Qo Qo o

(greater than 50 workers)

On average, how likely are artisan cheese-makers to have access to the following -
technolodies? v
Neither
Extremely Moderately Slightly  likelynor  Slightly Moderately Extremely
likely likely likely unlikely unlikely unlikely unlikely

Smart phone @] (@) @) (@) @] @] @)
Computer @ @] @ 0] @ @ O]
Tablet @ @] @ @ @ @ C]
Internet @ [®) @ 5] @ @ ®

Please select the state and county in which you currently reside.

State: E
County: E

How often are food safety training opportunities offered to artisan cheese-makers in your region?

More than 6 times a year
4-6 times a year
2-3 times a year

Once a year

@ © © © ©

Never
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Appendix B: Names of SMEs Contacted Via Email

Names of SMEs contacted

1. Dr . Deni s DO6AmMi co
2. Dr. Martin Weidman
3. Dr. Rob Machado

Some enails conversation with SMESs:

Martin Wiedmann <martin.wiedmann@cornell.edu> 2/21116 LN
tome |~

See below in red

From: Madhumeeta Dutta [mailto:mdutta2 @ncsu.edu]

Sent: Wednesday, February 17, 2016 8:27 AM

To: Martin Wiedmann <martin.wiedmann@cornell.edu>
Subject: Re: Artisan cheese needs assessment survey-feedback

Hello Dr. Wiedmann,

Hope this email finds you well. It was nice talking to you when you visited NC State.

For my artisan cheese project I 'm doing learners analysis. Since you have worked very closely with the target audiences I will be lucky if you could
share some of your experiences with me. [ would like to know few thing about these artisan cheese maker:

1. Demographics- Ethnic and racial diversity of artisan cheese makers, where are they located, who are they mostly.

Vast majority white; >50% female

2. Intelligent and mental capabilities of the target audience- level of intelligence and cognitive ability, level of structured instructional environment.
Most will have a BS degree

3. Prior knowledge of food safety

Typically non or very limited; on-job knowledge or knowledge equivalent to a serve safe course

4. Motivation, attitudes and goals of artisan cheese makers in general.

Most of them want to either (i) make better, non-industrial food or (ii) hate the low price they get for selling milk and hence get into cheese making

Nice talking to you, and thanks for the interest in my project.
Attached I got pretty much everything that I used to callect data and a low resolution version of the training we developed.

1 medified a handwashing evaluation tool I found in the literature, you'll see that it creates a score. All my participants accepted me recording with my smartphone they washing their hands. It made it a lot
easier to analyse and give an score later. But, if your student train it, it is doable on the fly.

The "Tests.zip" has all my tests for the educational portion. The only difference between pre and post-test was that I did not include the demographics part in the past-testing.

The Cheesemaker and Inspector surveys are what I used for the needs assessment. The "Smart check list" have things that I observed during my visits for the needs assessment as well. I also took mental
notes of "weird" stuff [ saw and will add it in a less structured way in my dissertation.

The training is a low-res PDF, so please don't use it for professional printings. If you plan on really using it, I have the original editable files, and after using it, there are some little errors that passed our
reviews and some minor things I would change. We can discuss that further if needed.

Please give my contact info to your student. This is my LinkedIn profile {linkedin.com/in/rammachado) and my phone number is 814 321-1683.
1 look forward to see this project idea "spread” around. Please keep me on the loop.

Best,

Rob

Robson A. M. Machado

PhD Candidate

Department of Faod Science

The Pennsylvania State University

202 Rodney A. Erickson Food Science Building
University Park, PA 16802

Email: ram471@psu.edu

la PennState
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Dutta eduz 2/316 - b
toDennis [+

Hi Dr. D'Amico,

Thank you for your feedback. Your feedback is valuable and | am working on it | will be sanding out the survey very soon.

In regard to your first feedback about the scale of the cheese industry, do you have specifications of a small, medium and large artisan cheese industry in US on whose basic we can define them? | tried to do some research on this but could not find
a proper specification for them.

Thank you,

D'Amlco, Dennls <ddamico@uconn.edu> 2M19/16 - i
tome [+

HI Madhu,

I'wish | could help more but this is a very diverse population. Since our survey of the population is not complete (it is in the development stage) we do not have any quality data on demographics, educational experience, etc. The only insight | can
provide is based on general observations of a few so it is not applicable across the industry and may not be accurate

Let me know if there is another way | can help.

Have a nice weekend,
Dennis

Madhu,

Here is a link to my dissertation https://drive.google.com/open?id=0B527c-vIHItoUIhKdWxVWGRHMOO

I doan't know of a source that have information about distribution in the entire US. You could check the Atlas of American Artisan Cheese, but I know that it is not comprehensive (https://www.amazon.com/American-
Artisan-Cheese-Jeffrey-Roberts-ebook/dp/B0063126K0/ref=dp kinw strp 1#nav-subnav).

Please use this email for future communications.
Best,
Rob

Dr. Robson Machado

Assistant Extension Professor and Food Safety Specialist
University of Maine Cooperative Extension
robson.machado@maine.edu

Mailing address
5735 Hitchner Hall

University of Maine
Orono, Maine 04469

Madhu,

Here is a link to my dissertation https://drive.google.com/open?id=0B527c-vIHItoU|hKdWxVWGpHMOO

I don't know of a source that have information about distribution in the entire US. You could check the Atlas of American Artisan Cheese, but I know that it is not comprehensive (https://www.amazon.com/American-
Artisan-Cheese-Jeffrey-Roberts-ebook/dp/B0063126K0/ref=dp_kinw strp 1#nav-subnav).

Please use this email for future communications.

Best,
Rob

Dr. Robson Machado

Assistant Extension Professor and Food Safety Specialist
University of Maine Cooperative Extension
robson.machado@maine.edu

Mailing address
5735 Hitchner Hall
University of Maine
Orono, Maine 04469

From: Robson Machado <ram471@)
Date: December 7, 2015 at 12:41:19 PM EST

Subject: Re: Let's not reinvent the wheel! Hooray for academic collaboration!
Hi Madhu,|

I think that extrapolation the data I found here in PA to the rest of the country is very hard. Especially because of the Amish population (about half of my participants are Amish). If we see this map (
http://digitalunion.osu.edu/r2/summer07/eellis/ ) (not sure how accurate this is, it is not a scientific source, I just did a quick check on the internet), we can see that the Amish population is more
present on the East + North portion of the state. On top of that, my sample is small (16 farms) and it was a convenience sample. All this characteristics impose problems for extrapolation that would be
hard to defend. I believe you guys would have to collect data from your state (that seems not to have that many Amish) and compars to PA. If there is no difference, you could argue that at least the
East portion of the country, probably, have similar characteristics. You would also have to show that the dairy farms' "profile” of the two states (number of dairy farms, their sizes, family-oriented farms
or not, etc.,) are similar. Again, if you look at this map ( http://www.factoryfarmmap.org/#animal:dairy;location :US;year: 2012 ) you'll see that for dairy farms, the distribution of "factory” dairy farms
are very different across the country.

Best,

Rob

Robson A. M. Machado
PhD Candidate

Department of Food Science
The Pennsvlvania State Universitv



80

Appendi x C: Summary of Cheesemaker os
Cheese Years of Type of milk | Follow food | Challenges | Numbers
facilities in | business used for safety plan of
North cheesemaking (Y/N) employees
Carolina
Goat Lady | 15 years Pasterized Yes Difficulty in 11-15
Dairy- Steve Cow and Goatf HACCP understanding
Tate milk the
requirements
of FSMA
Boxcarr 3 years Pasteurized | Partially No profit, 4-7
Dairy- Cow and Goat Document Difficulty in
Samantha milk their process| getting right
Genke information
on lav and
regulations;
Piemonte 5 years Raw as well | Partially Trouble 3
Farm Fabian as Pasteurized finding right
and Sandra Cow, Sheep information
Sarlinga and Goat milk and resources
Elodie 1.5 years Pasteurized | NO Slim profit 4
Farms Ted Goat milk margins;
Domville trouble
finding
resources;
Wants to
learn more
about
environmenta
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pathogen
monitoring.
Prodigal 3 years Pasteurized | NO Slim profit 4
Farm Goat milk margins
Kathryn
Spann and
Dave

Semi structured questions asked to the owners of ttetisan cheese facilities:

1. How long they have been making cheese?
2. What are challenges in general artisan cheesemakers of the community are facing?

3. How equipped are the local cheese producers to deal with the food safety regulations
which are commg up?

4. How many people are working in the facility and what they do?
5. Do they follow any food safety plans in their facility?

6. What kind of milk they use for cheese making pasteurized or raw milk?



Appendix D: Artisan Cheese Recalls in Recent Years

Outbreak
Title

Year

Link

Meijer Brand
Colby and
Colby Jack
Deli Cheese

2017

http://www.fda.gov/Safety/Recalls/ucm541224.htm

Sargento
specialty
Longhorn
Colby cheese

2017

http://www.fda.gov/Safety/Recalls/lucm541527.htm

Guggisberg
Cheese, Inc.
recalls \arious
Colby Type
Cheeses

2017

http://www.fda.gov/Safety/Recalls/ucm541732.htm

Saputo- Gouda

2017

http://www.fda.gov/Safety/Recalls/ucm542225.htm

Biery Cheese
Company,
various types
of specialty
Longhorn
Colby Cheeses

2017

http://www.fda.gov/Safety/Retia/lucm542271.htm

MDS Foods,
Inc., Massillon,
OH expanding
current recall
to include
products Id'd
by Deutsch
Kase Haus,
LLC of
Middlebury,
Indiana

2017

https://www.fda.gov/Safety/Recalls/ucm542407.htn

Meijer Artisan
Made Natural
Muenster
Cheese and its
prewrapped
Ham Sub on
Artsan White
Baguette

2017

https://www.fda.gov/Safety/Recalls/ucm544915.htr]

Vulto
Creamery All
soft, washrind
raw milk
cheeses

2017

https://www.fda.gov/Safety/Recalls/ucm545289.htn

Whole Foods,
9 stores

2017

https://www.fda.gov/&fety/Recalls/lucm545716.htm

Biery Cheese
Company,
various types
of specialty

2017

https://www.fda.gov/Safety/Recalls/ucm545684.htn

82



Longhorn
Colby Cheeses

La Nica
Products,
Miami, FL

2017

https://www.fda.gov/Safety/Recalls/ucm558908.htn

Henning's
CheesgeColby
Jack

2017

https://www.fda.gov/Safety/Recalls/ucm559223.htn

Global Garlic
INc, Queso
Fresco

2017

https://www.fda.gov/Safety/Recalls/ucm559225.htn

Queso Fresco

2017

https://www.fda.go¥Safety/Recalls/ucm561927.htm

Maytag Dairy
Farms Expandg
Voluntary
Recall of Blue
Cheese Due to
Food Safety
Concern

2016

http://www.fda.gov/Safety/Recalls/ucm486976.htm

Grassfields
Cheese Recall
Affects Select
Whole Foods
Market
Locations;
Grocer Recad
Product from
Cheese
Departments

2016

http://www.fda.gov/Safety/Recalls/ucm514967.htm

Chapel Hill
Creamery
Recalls Cheese
Products
Because of
Possible Health
Risk

2016

http://www.fda.gov/Safety/Recalls/ucm513946.htm

Forever Chees:t
Recalls
Imported
Mitica Brand
Pecorino Aged
Cheese in
Walnut Leaves
for Possible
Health Risk

2016

http://www.fda.gov/Safety/Recalls/ucm486414.htm

DATCP Issues
Consumer
Advisory for
Cottage Cheest
Produced by
Westby
Cooperative
Creamery

(Wisconsin

2016

http://www.fda.gov/Safety/Recalls/ucm519371.htm
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https://www.fda.gov/Safety/Recalls/ucm561927.htm

Dept of Ag,
Trade and
Consumer
Protection,
Aug 2, 2016)

Apple Tree
Goat Dairy, PA

2016

http://www.fda.gov/Safety/Recalls/ucm521592.htm

Whole Foods
Recalls Maytag
Blue Cheese
Due to Listeria
Risk

2016

http:/www.huffingtonpost.com/entry/blueheese
recallwholefoods

maytag_us 56d6ebcle4b0bf0dab33ed09

Market of
Choice is
recalling its
Market Cheese
Shop Baked
Brie
Herb/Garlic
variety, due to
undeclared
pecans.

2015

http://www.fda.gov/Safety/Recalls/ArchiveRecalls/2
15/ucm467033.htm

Whole Foods
Market
Voluntarily
Recalls All
Cut, Wrapped
and Weighed
Papillon
Organic
Roquefort
Cheeses
Because Of
Possible Health
Risk

2015

http://www.fda.gov/Safety/Recalls/ArchiveRecalls/2
15/ucm466185.htm

Karoun Dairies
Cheese Linked
to 9 State, 24
Person and 1
Death Listeria

2015

http://www.foodpoisonjournal.com/foodborilness
outbreaks/karowdairiescheesdinked-to-9-stae-24-
personandl-deathoutbreak/#.VvxflwrinO

Outbreak
Staphylococcug 2015 | http://www.fda.gov/Safety/Recalls/ArchiveRecalls/2
in Queso 15/ucm443851.htm

Fresco Cheese

Oasis Brands
Inc. Recalling
Select lots of
Lacteos Santa
Martha
Products
Possibly
Contaminated
with Listeria

2014

http://www.foodsafetynews.com/2014/10/dairy
productsrecalledfor-possiblelisteria-
contamination/#.v6UT8VdOJ0c
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http://www.huffingtonpost.com/entry/blue-cheese-recall-whole-foods-maytag_us_56d6ebc1e4b0bf0dab33ed09
http://www.huffingtonpost.com/entry/blue-cheese-recall-whole-foods-maytag_us_56d6ebc1e4b0bf0dab33ed09
http://www.huffingtonpost.com/entry/blue-cheese-recall-whole-foods-maytag_us_56d6ebc1e4b0bf0dab33ed09

Parkers Farm
Recalls Cheese
and Salsa
Products for
Potential
Listeria

2014

http://www.foodsafetynews.com/2014/06/draft
parkes-farmrecallscheeseandsalsaproductsfor-
potentiatlisteria/#.V6UUKFdOJO0c

French Cheese
Sold in US
Recalled for
Salmonella
Contamination

2014

http://www.foodsafetynews.com/2014/05/french
cheeseaecalledfor-salmonella
contamination/#.v6UUuldOJ0c

The Cultured
Kitchen®
Voluntarily
Recalls
Caslew
Cheese Due to
Possible Risk
of
Contamination
from
Salmonella

2014

http://www.fda.gov/Safety/Recalls/lucm380115.htm

Raw Goat Milk
Cheese
Recalled in WI
for E. coli
0111

2014

https://foodpoisoningbulletin.com/2014/rayoat
milk-cheeseecalledin-wi-for-e-coli-0111/

Le Verdict
d'Alexina and
Grey Owl
cheese recalled
due to a toxin
produced by

2014

http://www.inspection.gc.ca/abothe-
cfia/newsroom/foodecallwarnings/complete
listing/201406-
27cleng/1403922586498/1403922594227

Staphylococcug

bacteria

Roos Foods 2014 | http:/lwww.foodsafetynews.com/2014/02/cheese
Recall- 8 sickens8-in-md-andcawith-listeriazone

Sickened, 1 dead/#.V6UU_FdOJOc

Dead because
of L.
monocytogeney

Jindi Cheese
Company-
Soft Cheese
Listeria
Outbreak
Spreads

2013

http://www.foodqualitynews.com/Foed
Outbreaks/Australiacheesdisteria-outbreaklinked-
to-two-deaths

Crave Brothers
Cheese Sicken

2013

http://www.foodpoisonjournal.com/fobdrneiliness
outbreaks/listerimutbreakandrecallcravebrothers

6 in 4 States cheesesickens6-in-4-statesl-dead1-
miscarriage/#.V6UN3FdOJOc

Twenty-five 2013 | http://www.health.state.mn.us/newsgssrel/2013/sal

Salmonella monella052013.html

illnesses now

linked to
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homemade
unpasteurized
fresh cheese

Finger Lakes
Farmstead
Cheese
Company LLC
Recalls Gouda
Cheeses
Because of
Possible Health
Risk

2013

http://www.fda.gov/Safety/Recalls/ucm355047.htm

Whole Foods
recalls French
Cheese
because it may
be
contaminated
with L.
monocytogenes

2013

http://www.foodsafetynews.com/2013/08/listerigk-
promptscheeserecall/#.V6UVyFdOJ0c

Staphylococcusg
Aureus in
Quesito
Colombiano,
Colombian
Style Cheese

2012

http://www.fda.gov/Safety/Recalls/ucm313578.htm’
urce=govdelivery

Morningland
Dairy -
Rawesome
Foods Raid

2012

http://www.foodsafetynews.com/2012/07/raweseme
foodsfounderarrested/#.V6UDLFdOJOc

Multistate
Outbreak of
Listeriosis
Linked to
Imported
Frescolina
Marte Brand
Ricotta Salata
Cheese

2012

http://www.cdc.gov/listda/outbreaks/cheeggd-12/

Staphylococcus
Aureusin
Queso Fresco
Cheese

2011

http://www.fda.gov/Safety/Recalls/ucm259411.htm

Estrella Family
Creamery
Banned from
interstate
commerce after
repeated
findings ofL.
monocytogeney

2010

http://www.foodsafetynes.com/2012/11/estrella
family-creamerycheesesales
restricted/#.V6UF2ldOJOc

Multistate
Outbreak of E.
coli O157:H7

Infections

2010

http://www.cdc.gov/ecoli/2010/braviarmscheese
11-24-10.html
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Associated
with Cheese

Sally Jackson
Cheese
Confirmed as
Outbreak
Source

2010

http://www.foodsafetynews.com/2010/12/sally
jacksoncheeseconfirmedasoutbreak
source/#.VwcciowrkU

Azteca Linda
Corp. Recalls
Queso Fresco
and Queso
Hebra because|
of Possible
Health Risk

2010

http://www.fda.gov/Safety/Recalls/ucm2Za7.htm

Outbreak of
Multidrug-
Resistant
Salmonella
enterica
serotype
Newport
Infections
Associated
with
Consumption
of
Unpasteurized
Mexican Style

Aged Cheese

2007

http://www.cdc.gov/immwr/preview/mmwrhtml/mm5]
16a4.htm
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Appendix E: RetrospectivePre-posttest Questionnaire

Knowledge: Lesson 1
Please circle the appropriate number to indicate your level of knowledge about the following topics before and after completing the

program. Please use the following key for rating:

1. Very Low = Don’t know anything about this topic.

2. Low = Know very little about this topic

3. Moderate = Know about this topic but there are more things to learn

4. High = Have good knowledge but there are things to learn

5. Very High = Know almost everything about this topic

BEFORE THIS ONLINE TRAINING AFTER THIS ONLINE TRAINING

How do you rate your | Very | Low | Moderat | High | Very | Very | Low | Moderat | High | Very
knowledge about? Low e High | Low e High
Importance of food 1 2 3 4 5 1 2 3 4 5
safety for artisan
cheeselnakers.
Why cheese is high risk 1 2 3 4 5 1 2 3 4 5
product.
Whole genome 1 2 3 4 5 1 2 3 4 5
sequencing and how it
impacts your business

[[j nowledge: Lesson 2

Qlease circle the appropriate number to indicate your level of knowledge about the following topics before and after completing the
program. Please use the following key for rating:

1. Very Low = Don’t know anything about this topic.

2. Low = Know very little about this topic

3. Moderate = Know about this topic but there are more things to learn
4. High = Have good knowledge but there are things to learn

5. Very High = Know almost everything about this topic

BEFORE THIS ONLINE TRAINING AFTER THIS ONLINE TRAINING
How do you rate your | Very | Low | Moderat | High | Very | Very | Low | Moderate | Hig | Very

knowledge about? Low e High | Low h | High
Relevant information in the 1 2 3 4 5 1 2 3 4 5
Code of Federal

Regulations for
cheesemakers in terms of
food safety.

Standards such as the 1 2 3 4 5 1 2 3 4 5
(PMO) Pasteurized Milk
Ordinance and the Food
Code.

Retail consortium and 1 2 3 4 5 1 2 3 4 5
where to look for other
TESOUICES.




EKnowledge: Lesson3
Please circle the appropriate number to indicate your level of knowledge about the following topics before and after completing the
program. Please use the following key for rating:

1. VeryLow =Don’t know anything about this topic.

2. Low = Know very little about this topic

3. Moderate = Know about this topic but there are more things to learn
4. High = Have good knowledge but there are things to learn

5. Very High = Know almost everything about this topic

BEFORE THIS ONLINE TERAINING AFTER THIS ONLINE TRAINING
How do you rate your | Very | Low | Moderat | High | Very | Very | Low | Moderat | High | Very
knowledge about? Low e High | Low e High
Categories of food safety 1 3 4 a2 1 3 4 5

hazards and categorize any
given hazard into one of

8]
=]

them.

Chemical food safety 1 2 3 4 5 1 2 3 4 5
hazards in a cheesemaking

facility

Physical hazards ina 1 2 3 4 5] 1 2 3 4 5
cheese making facility.

Factors that affect bacterial 1 2 3 4 5 1 2 3 4 5
growth.

Four high risk biclogical 1 2 3 4 5 1 2 3 4 5
pathogens typical in a

cheese facility.

Areas in a cheesemaking 1 2 3 4 5 1 2 3 4 5

facility that are high risk for
pathogenic cross
contamination.

Enowledge: L.essond
Please circle the appropriate number to indicate your level of knowledge about the following topics before and after completing the
program. Please use the following key for rating:

1. Very Low =Don’t know anything about this topic.

2. Low = Know very little about this topic

3. Moderate = Know about this topic but there are more things to learn
4. High =Have good knowledge but there are things to learn

5. Very High = Know almost everything about this topic

BEFORE THIS ONLINE TRAINING AFTER THIS ONLINE TRAINING
How do you rate your | Very | Low | Moderat | High | Very | Very | Low | Moderat | High | Very

knowledge about? Low e High | Low e High
Construction and design 1 2 3 4 5 1 2 3 4 5
of a cheesemaking

facilify.

Perzonnel health and 1 2 3 4 5 1 2 3 4 5
hygiene.

Sanitary facility and 1 2 3 4 5 1 2 3 4 5

control (plumbing, water
usage, sewage, efc.).

Equipment and design. 1 2 3 4 5 1 2 3 4 5
Cleaning and sanitation. 1 2 3 4 5 1 2 3 4 5
Materials management 1 2 3 4 5 1 2 3 4 5
(warehousing).

Training 1 2 3 4 5 1 2 3 4 5
Process controls (cooking, 1 2 3 4 5 1 2 3 4
acidification, aging, etc.).

5 Responsibilities of 1 2 3 4 5 1 2 3 4 5

PCQI




Knowledge: LessonS
Please circle the appropriate number to indicate your level of knowledge about the following topics before and after completing the

program. Please use the following key for rating:

1. Very Low = Don’t know anything about this topic.

2. Low = Know very little about this topic

3. Moderate = Know about this topic but there are more things to learn
4. High = Have good knowledge but there are things to learn

5. Very High = Know almost everything about this topic

BEFORE THIS ONLINE TRAINING AFTER THIS ONLINE TRAINING

How do you rate Very | Lo | Moderate | High | Very | Very | Low | Moderate | High | Very
your knowledge Low | w High | Low High
about

Environmental 1 2 3 4 5 1 2 3 4 5
pathogen monitoring.

The importance of 1 2 3 4 5 1 2 3 4 5
environmental

pathogen monitoring.

Environmental 1 2 3 4 5 1 2 3 4 5

pathogen sampling
zones in your facility.
In-process testing. 1 2 3 4 5 1 2 3 4 5

Finished product 1 2 3 4 3 1 2 3 4 5
testing.




Informed
Consent

o

Consent

o
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Appendix F: LearnersdSatisfaction Survey

Informed Consent Form
Purpose of Study- The goal of this study is to evaluate the training course and determine its impact on
the participants.

Procedures- You will be asked a set of questions on your attitude, intensions and aspiration about food
safety after the completion of the online training. This survey consists of 12 questions and will take
approximately 10 minutes. The questions are intended to evaluate the effectiveness of the course for
artisan cheesemakers. This questionnaire will be conducted using an online Qualtrics-created survey.
The results of this survey will be used to improve the online course material on food safety for artisan
cheesemakers.

Risks/Discomforts- Risks are minimal for involvement in this study. All questions are straightforward.
You may decline to answer any question without stating a reason and without penalty.

Benefits- There are no direct benefits for participants. However, it is hoped that through your
participation, researchers will be able to improve this course and equipped artisan cheesemakers to
sustain in this competitive food market by promoting food safety.

Confidentiality- All data obtained from participants will be kept confidential and will only be reported in
an aggregate format (by reporting only combined results and never reporting individual ones). All
questionnaires will be concealed, and no one other than the primary investigator and assistant
researchers listed below will have access to them. The data collected will be stored in the HIPPA-
compliant, Qualtrics-secure database until it has been deleted by the primary investigators.

Participation- Participation in this research study is completely voluntary. You have the right to
withdraw at any time or refuse to participate or answer any question entirely without penalty. Questions
about the Research- If you have questions regarding this study, you may contact principal investigator,
Dr. Clint Stevenson (919-513-2065, clint_stevenson@ncsu.edu) or research assistant, Madhu Dutta
(mdutta2@ncsu.edu).

Questions about your Rights as Research Participant- If you have questions you do not feel comfortable
asking the researcher, you may contact the director of NC State University's Institutional Review Board,
Debra Paxton, at 919-515-4514 or debra_paxton@ncsu.edu.

Thank you for your time!

| have read and understood the above informed consent form, and | consent to participate in this study.

O Yes

L

No

o



Artisan cheese evaluation survey

@ This survey is currently LOCKED to prevent invalidation of collected responses! Please unlock your survey to make changes.

~ Learners' satisfaction

Q1

Ee

Q2
Q3

Q4

Q5

Q7

o

Q8

ol
£

How satisfied are you with:

Neither
Extremely Somewhat satisfied nor
satisfied satisfied dissatisfied
The relevance of
information of the training @ Q @
to your needs
The overall quality of the - - .
aualry ° 5 o

training

What are the strengths of this program?

What are the weaknesses of this program?

Did this training course meet your expectations?
© Yes
O No

Would you recommend this online training to others?

© Yes

O No

Display This Question:

|f Would you recommend this online training to others? No Is Selected

If not, why?

How could this training be improved?

Somewhat Extremely
dissatisfied dissatisfied

@ ©

Would you be interested in giving some more feedback related to the training course?

O Yes

() No
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Please provide your name and e-mail address below.
Q25

Name

Email address
Q25

e

~ KASA questions

Click the appropriate scale against each statement

Experi_
Attitude Neither
pleasing
Q Extremely Moderately Shightly nor Slightly ~ Moderately Extremely

pleasing  pleasing  pleasing displeasing displeasing displeasing displeasing

Learning about food

safety is ® @ . * b * ®
Following food safety rules . . - . . - -
% O @ @ @ o @ O
Applying Good
Manufacturing Practices Q Q (@] (@] Q (@] @
in my facility is
Applying Process Controls .
in my facility is g d d b i b ¢
Implementing a program
that monitors for .

O @ @ @ © @ O

pathogens in my
cheesemaking facility is



nstru
Attitude

1

3elf-
=fficacy

&

Click the appropriate scale against each statement

Neither

Extremely Moderately Slightly  likelynor  Slightly
likely likely likely unlikely unlikely

Learning more about food

safety will help me create a (@] (@] (@] (@]
safer product
Food safety regulations will
keep my products safer Q Q Q Q
from contamination
Applying Good
Manufacturing Practices in .
my facility minimizes food b b b b
safety risk
Applying Process controls :
minimizes food safety risk @ @ @ i
Implementing a program
that monitors for
pathogens in my cheese -
making facility will keep my @ @ @ e
products safer from
contamination
How confident are you in your ability to
Extremely Moderately Slightly slightly
Certainl  Certainl  Certainl Idonot  Certainl
Could Could Could Know Could Not
Identify if the cheese you - : - : :
@ @ @ @ ©

make is high risk or not

Find laws and regulations
required for manufacturing Q Q o Q Q
cheese in my facility

Identify the factors which
will affect the growth of Q Q Q Q Q
bacteria in cheese

Locate the areas that are

high risk for pathogenic

Listeria.monocytogenes, E. (@] @ @ @ @
coli, Salmonella and

Staphylococcus

Implement GMPs (Good

Manufacturing Practices)

and process controls in @] (@] (@] Q Q@
order to reduce food safety

risk

Implement a program for
monitering for pathogens in (@] @ (@] Q (@]
the environment

Moderately Extremely

unlikely unlikely
@ @ @
@ @ @
@ @ @
@ @ @
@ @ @
Moderately Extremely
Certainl  Certain |
Could Not  Could Not
@ @
@ @
@ @
@ @
@ @
@ @
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Intention

Education

o

b

o

Gender

e

Age

Ownershi

p

L

To what extent do you intend to

Follow personnel hygiene
practices (frequent hand

washing, no jewelry, wear
hairnets and gloves while
working) in your facility.

Adopt proper cleaning and
sanitation protocols to
prevent cross-
contamination.

Spend time and resources
to learn more about food
safety in your facility.

Prevent food borne iliness
through proper
implementation of GMPs
and process controls.

Implement an
environmental monitoring
program in your facility.

‘What is your Highest level of Education?

Less than high school

Some college, no degres
Associate's degree
Bachelor's degree

Master's degree

e © © @ ©@ © ©

Fh.D.

What is your gender?

© Male

O Female

What is your age?
Under 18
18-24
25-34

35-44

[5)
[5]
[5]
Q
© 45-54
o 55-64
© 65-74
o 75-84
[5]

85 or older

High school graduate (includes equivalency)

Always

Most of the
time

Are you the owner / co-owner of your cheese-making facility?

© Yes

© Ne 4

About half the
time

Sometimes

Never
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Duration

28

Production

28

Region

28

Milk

How long you have worked in the cheese business?

©
©
©
©
©
©

More than 10 years
5-10 years

3-b years

2-3 years

1-2 years

0-1year

What is your annual cheese production volume per year?

5000 Ibs. or less
5,001-10,000 Ibs.
10,001- 20,000 Ibs.
20,001- 50,000 |bs.

Over 50,001 Ibs.

Which region of the country do you live in?

©
©
©
©
©
©
©

West
Midwest
South
East
North
Northeast

Others

What kind of milk do you use for cheese making?

©
©
©

Pasteurized milk for all cheeses
Raw milk for all cheeses

Combination
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Appendix G: Practice Change Survey

Behavior change survey

@ This surve

rrently LOCKED to prevent invalidation of coll d responses! Please unlock your survey to make changes.

+ Default Question Block

o

(< JRe;

Informed Consent Form
Purpose of Study-The goal of this study is to see if the learners incorporated the learned principles,
skills and knowledge into the cheese making facility after the completion of the training course and
determine its impact on the participants.

Procedures- You will be asked a set of 2 questions on the impact of the training about food safety after
the completion of the online course. This will take approximately 10 minutes. The questions are intended
to evaluate the effectiveness of the course for artisan cheesemakers. This questionnaire will be
conducted using an online Qualtrics-created survey. The results of this survey will be used to improve
the online course material on food safety for artisan cheesemakers.

Risks/Discomforts- Risks are minimal for involvement in this study. All questions are straightforward.
You may decline to answer any question without stating a reason and without penalty.

Benefits-There are no direct benefits for participants. However, it is hoped that through your
participation, researchers will be able to improve this course and equipped artisan cheese makers to
sustain in this competitive food market by promoting food safety.

Confidentiality- All data obtained from participants will be kept confidential and will only be reported in
an aggregate format (by reporting only combined results and never reporting individual ones). All
questionnaires will be concealed, and no one other than the primary investigator and assistant
researchers listed below will have access to them. The data collected will be stored in the HIPPA-
compliant, Qualtrics-secure database until it has been deleted by the primary investigators.
Participation- Participation in this research study is completely voluntary. You have the right to
withdraw at any time or refuse to participate or answer any question entirely without penalty.

Questions about the Research- If you have questions regarding this study, you may contact principal
investigator, Dr. Clint Stevenson (919-513-2065, clint_stevenson@ncsu.edu) or research assistant,
Madhu Dutta (mdutta2@ncsu.edu).

Questions about your Rights as Research Participant- If you have questions you do not feel comfortable

asking the researcher, you may contact the director of NC State University's Institutional Review Board,
Debra Paxton, at 919-515-4514 or debra_paxton@ncsu.edu.

Thank you for your time!

| have read and understood the above informed consent form, and | consent to participate in this study.



xR e]

L« e

Q45

Q46

aa o

Name
Email address

Please indicate your role in the artisan cheese industry? Check all that applies.

| am a cheesemaker

I am an owner/ manager of a cheese company

(=]
=]
() lama consultant/ trainer
0 lamaregulator

=]

I am a student

Condition: | am a cheesemaker Is Selected. Skip To: What is your annual cheese production....

Condition: | am an owner/ manager of a... Is Selected. Skip To: What is your annual cheese production....

Condition: | am a cheesemaker Is Not Selected. Skip To: End of Survey.

Condition: | am an owner/ manager of a... Is Not Selected. Skip To: End of Survey.

What 1s your annual cheese production volume per year?
() 5,000 Ibs. orless
() 5,001-10,000 lbs.
& 10,001-20,000 lbs.
() 20,001-50,000 Ibs.
) Over50,001lbs.

@

Not applicable to me
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8o -

Pest Control: Since you completed the online course, have you changed any procedures related to
controlling pests?

Yes No, and I do not intend to No, but lintend to

@ @ o

If Pest Control: Since you completed the online course, have you changed any procedures related to c... Yes Is Selected

Explain what procedures or behaviors you have changed regarding pest control since completing the
course and why.

Display This Question:

If Pest Control: Since you completed the online course, have you changed any procedures related to c... No, and | do not intend to Is Selected

Explain why you did not change any procedures or behaviors related to pest control after completing the
course.

If Pest Control: Since you completed the online course, have you changed any procedures related to c... No, but | intend to Is Selected

Explain what pest control behaviors or procedures you intend to change since you completed the
training and why.

Page Break
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Exterior grounds: Since you completed the online course, have you changed any practices related to the
design or maintenance of the exterior grounds?

Yes No, and | do not intend to No, but lintend to
Q@ Q@ Q@

y This Question:

If Exterior grounds: Since you completed the online course, have you changed any practices related t... Yes Is Selected

100

Explain what practices regarding exterior grounds you changed since completing the online course and
why.

y This Question:

If Exterior grounds: Since you completed the online course, have you changed any practices related t... No, and | do not intend to Is Selected

Explain why you did not change any design or maintenance practices regarding exterior grounds since
completing the course.

ay This Question:

| Exterior grounds: Since you completed the online course, have you changed any practices related t... No, but | intend to Is Selected

Explain what practices you intend to change of exterior design plans you intend to implement since
completing the course.
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3. Construction or design of facility: Since completing the online course, have you made any changes in
the construction or design of your cheesemaking facility (e.g. hygienic zoning, floors, floor drains,
ﬁ lighting, ventilation, etc.)?

Yes No, and | do not intend to No, but I intend to
@ @ @]

Display This Question:

If Construction or design of facility: Since completing the online course, have you made any changes... Yes Is Selected

Explain what practices regarding construction or design or maintenance of your cheesemaking facility
(e.g. hygienic zoning, floors, floor drains, lighting, ventilation, etc.) you changed since completing the
Q Artisan Cheese course and why.

Display This Question:

If Construction or design of facility: Since completing the online course, have you made any changes... No, and | do not intend to Is Selected

Explain why you did not change any design or maintenance practices regarding hygienic zoning, floors,
floor drains, lighting, ventilation, etc. since completing the course.

Display This Question:

If Construction or design of facility: Since completing the online course, have you made any changes... No, but | intend to Is Selected

Explain what you intend to change in the construction or design of your facility since completing the
course.
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4. Personnel health and hygiene : Since completing the artisan cheese course, have you made any changes
regarding the policies or practices concerning personnel health and hygiene (e.g. hand washing, not
Q showing up to work while ill, footwear, jewelry, hair net, etc.)?

Yes No, and | do not intend to No, but lintend to
@ @ @

ay This Question:

If Personnel health and hygiene : Since completing the artisan cheese course, have you made any chan... Yes Is Selected

Explain what procedures or behaviors you have changed regarding policies or practices concerning
personnel health and hygiene since completing the course and why.

ay This Question:

If Personnel health and hygiene : Since completing the artisan cheese course, have you made any chan... No, and | do not intend to Is Selected

Explain why you did not change any procedures or behaviors related to policies or practices concerning
personnel health and hygiene after completing the course.

Display This Question:

If Personnel health and hygiene : Since completing the artisan cheese course, have you made any chan... No, but | intend to Is Selected

Explain what policies or practices concerning personnel health and hygiene behaviors or procedures you
intend to change since you completed the training, and why.
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5. Sanitary facilities and controls : Since completing the artisan cheese course, have you made any
changes regarding the policies or practices concerning sanitary facilities and controls to prevent cross
0 contamination (e.g. water usage, plumbing, sewage and trash disposal, hand washing facilities etc.)?

Yes No, and | do not intend to No, but | intend to
@ @ @

This Qu n:

|f Sanitary facilities and controls : Since completing the artisan cheese course, have you made any... Yes Is Selected

Explain what procedures or behaviors you have changed regarding sanitary facilities and controls since
completing the course and why.

If Sanitary facilities and controls : Since completing the artisan cheese course, have you made any... No, and | do not intend to Is Selected

Explain why you did not change any procedures or behaviors related to policies or practices concerning
personnel sanitary facilities and controls after completing the course.

If Sanitary facilities and controls : Since completing the artisan cheese course, have you made any... No, but | intend to Is Selected

Explain what policies or practices concerning sanitary facilities and controls you intend to change since
you completed the training and why.
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6. Equipment design, installation and maintenance: Since you completed the online course, have you
changed any equipment in terms of material used, installation and maintenance, and surface finish of
Q the equipment?

Yes No, and | do not intend to No, but I intend to
@ @ @

play This Question:

If Equipment design, installation and maintenance: Since you completed the online course, have you c... Yes Is Selected

Explain what you have changed regarding equipment design, installation and maintenance since
completing the course and why.

If Equipment design, installation and maintenance: Since you completed the online course, have you c... No, and | do not intend to Is Selected

Explain why you did not change any equipment design, installation and maintenance after [oyls| Clilils|
the course.

Explain which eqipment design or installation you intend to change since you completed the training and
why.



i : Since the online course, have you made any changes regarding the
policies or g material in terms of g, storage, monitoring,
documentation, etc.

Yes No, and | do not intend to No, but lintend to

Material management : Since completing the online course, have you made any changes regarding the... Yes Is Selected

105

Explain what procedures or iors you have g g material in terms of
receiving, storage, monitoring, etc. since ing the course and why.

Material management : Since completing the online course, have you made any changes regarding the... No, and | do not intend to Is Selected

Explain why you did not change any procedures or behaviors related to material management in terms of
receiving, storage, monitoring, etc. after the course.

Material management : Since completing the online course, have you made any changes regarding the... No, but | intend to Is Selected

Explain what policies or p g material in terms of receiving, storage,
monitoring, documentation you intend to change since you completed the training and why.



Cleaning and sanitizing: Since completing the artisan cheese course, have you made any changes
concerning cleaning and sanitizing policies or practices (e.g. types of cleaning and sanitizing
compounds, documentation of sanitation program, storage of chemical compounds etc.)?

Yes No, and | do not intend to No, but | intend to
Q @ @

Display This Question:

If Cleaning and sanitizing: Since completing the artisan cheese course, have you made any changes co... Yes Is Selected

Explain what procedures or behaviors you have changed regarding cleaning and sanitizing programs
since completing the course and why.

Display This Question:

If Cleaning and sanitizing: Since completing the artisan cheese course, have you made any changes co... No, and | do not intend to Is Selected

Explain why you did not change any procedures or behaviors related to cleaning and sanitizing
programs after completing the course.

Display This Question:

If Cleaning and sanitizing: Since completing the artisan cheese course, have you made any changes co... No, but l intend to Is Selected

Explain which policies or practices cencerning cleaning and sanitizing programs you intend to change
since you completed the training and why.
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Testing: Since you completed the online course, have you changed any procedures related to in-process
testing or product testing?

Yes No, and | do not intend to No, but I intend to
@ @ @

Display This Question:

If Testing: Since you completed the online course, have you changed any procedures related to in-pro... Yes Is Selected

107

Explain what procedures or behaviors you have changed regarding in-process testing or product
testing since completing the course and why.

Display This Question:

|f Testing: Since you completed the online course, have you changed any procedures related to in-pro... No, and | do not intend to Is Selected

Explain why you did not change any procedures or behaviors related to in-process testing or product
testing programs after completing the course

Display This Question:

If Testing: Since you completed the online course, have you changed any procedures related to in-pro... No, but | intend to Is Selected

Explain what in-process testing or product testing programs you intend to change since you completed
the training, and why.



Environmental monitoring: Since you completed the artisan cheese course, have you changed any
procedures related to environmental monitoring?

Yes No, and | do not intend to No, but | intend to
@ @ Q

ay This Question:

|f Environmental monitoring: Since you completed the artisan cheese course, have you changed any pro... Yes Is Selected

Explain what procedures or behaviors you have changed regarding environmental menitoring and
testing since completing the course and why.

ay This Question:

If Environmental monitoring: Since you completed the artisan cheese course, have you changed any pro... No, and | do not intend to Is Selected

Explain why you did not change any procedures or behaviors related to environmental monitoring and
testing programs after completing the course.

This Que

If Environmental monitoring: Since you completed the artisan cheese course, have you changed any pro... No, but | intend to Is Selected

Explain what changes you intent to bring in the environmental pathogen monitoring and testing program
in your facility since you completed the training and why.
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Appendix H: Design Document for Lesson 3

Food Safety Basics for Artisan Cheesemakers: Lesson 3

1. Lesson3 I

1.1 Course Title

Food Safety Basics
for Artisan Cheesemakers

Notes:

1.2 Lesson 3: Food Safety Hazards

Notes:

Welcome to Lesson 3 of the Food Safety Basics for Artisan Cheesemakers course. In this lesson, you will leamn about
food safety hazards-with a special focus on microbial pathogens that are of particular i e to artisan ch

This will put all the other modules into context, as we study how to protect your products and facility from these hazards.



1.3 Learning Objectives

Atthe end of this lesson, you will be able to:

3 Listthree broad categories of food saf
d categori; y gi f them.

¥ Identify six factors that affect bacterial growth.

» Name and describe four high-risk biological
pathogens, and explain how they affect people.

3 Describe conditions and locate areas that are high-
risk for pathogenic Listerio, E. coll, Saimonella and
Staphylococcus. [%

Notes:

This lesson categorizes food safety hazards into broad groups much like regulatory agencies do. After completing this
lesson, you will be able to list those general groups and categorize any food hazard into one of them.

We will discuss bacteria at a very high level-not too many details, but enough for you to begin to understand what you'll
need to control in your processing facility. At the end of the lesson, you will be able to identify six factors that affect
bacterial growth.

We will discuss high-risk biological contaminants that all cheese processing fadilities must guard against. You will be able
to name four of those biological pathogens, describe their characteristics, and explain how they grow and affect people.

Finally, you will leam what conditions are favorable for those high-risk pathogens, and you will be able to describe
conditions and locate areas that are high-risk for Listeria, £. colj, Salmonella and Staphylococcus.

1.4 Hazards-You Guess

Which of the
{When

Notes:

Which of the following could be hazardous in afood processing facility? Once you have decided,
roll over the items to check your answers.
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Bleach (Slide Layer)

Which of th
(Whan y

Glass (Slide Layer)

{Whan you think that you know. roll over to check your answers.)
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Mold (Slide Layer)
I

Which of these could be hazardous in a food processing facliity?
{When you think that you know: roll over to check your answers.)

Radium-228 (Slide Layer)

Which of these could be hazardous in i food processing facllity?
{When you think that you know roll over to check your answera.)

Topical Med (Slide Layer)

Which of these could be hazardous in a food processing facility?
{Whon you think that you know roll over to check your answers.)
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Plastic (Slide Layer)

.Q:ﬁ

(o |

Loose bols

Which of these could be hazardous in a food processing facility?
{(When you think that you know coll ovor to check your answers,)

Yeast (Slide Layer)

(Whan you think that you know, roll over to check your answers.)
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Bacteria (Slide Layer)

Which of these could be hazardous in a food processing facility?
{(Whan you think that you know, roll over to chedk your answers.)

Which of these could be hazardous in 3 food processing facllity?
(Wheon you think that you know roll over to check your answers.)
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1.5 Categories of Hazards

Notes:

Were you surprised that any of the examples were considered hazards?

These examples, as well as all food hazards, can be classified into broad categories. The most common ones are:
Physical hazards

Chemical hazards, and

Microbial or biological hazards Apart from these, there is another category that constitutes a food safety risk: Radiological
hazard. Water used in a food facility is considered the viable vehicle for a radiological hazard. Even though radiological
issues are rare in the food industry, businesses should be aware of their proximity to, and use of municipal or well-water
sources that may be vulnerable to radiation in events such as extreme weather conditions.

Let's take a detailed look at the more common hazard categories.

1.6 Physical Hazards

Notes:

Physical hazards include foreign objects in food that can cause harm when eaten.

Physical hazards could be brought in from outside of the production room or facility — things like packaging, plastic, and
wooden splinters. They may also be found within the facility — things like glass, bolts, buttons, fingemails, pens, and
jewelry.

Here's an interesting fact: The FDA Health Hazard Evaluation Board found that over half of objects between 1 and 6
millimeters in size could cause an acute health hazard. One millimeter is the thickness of a dime!
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1.7 Chemical Hazards

Chemical hazards include compounds such as antibiotic residues, allergens, cleaners, sanitizers, lubricants, topical
medications and lotions.

Chemical hazards are chemical agents that can causeillness or injury due to immediate or long-term exposure. For
example, undeclared allergens in food products can send a consumer into anaphylactic shock. In fact, undeclared
allergens are the number one cause of food recall events.

1.8 Hazards?

Which food safety hazards?
(When you ¢ ow, roll check your answers.)

Notes:

Which of these are food safety hazards? When you think you know, roll over each image to check yourself.
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Hair (Depends) (Slide Layer)

Which ofthese are foc hazards?
(When you think you know, roll over to check your answers.)

Dirt or Filth (Depends) (Slide Layer)

Which of these are food safety hazards?
(When you think you kn er 1o check your answers.)

Insects (Depends) (Slide Layer)

Which of these are food safety he
{(When you think you know, roll over to che




1.9 Food Safety and Defect Action Levels

ared i€ a b

to cause illness or injury?

Defect Action Levels
——

Notes:

The majority of food safety hazards are biological, chemical or physical agents that are likely to cause illness orinjury if
eaten.

The contaminants you just rolled over are highly undesirable and should be controlled in any food processing facility. But
some of these materials are unavoidable. They may be naturally found where certain ingredients are harvested, and so
there is a chance that they will end up in finished products. Take walnuts, for example. Dirt, bugs or bug parts may be
harvested along with walnuts because walnut trees are typically grown in open environments. For these natural or
unavoidable defects, the FDA has clearly defined Defect Action Levels, which list the maximum allowable levels of these
materials. We won't split hairs about what is a "hazard” versus a "quality issue;” but it is worth mentioning again that a
food safety hazard is anything present in food with the potential to harm a consumer by causing illness orinjury.

Click the button to learn more about defect action levels and to access the FDA's Defect Action Levels Handbook.

Defect Action Levels Handbook (Slide Layer)

Excerpt from FOA's Dafact Lovels Handbook, Click the link to see the
regulation in its entirety.

N tee Vg
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1.10 Microorganisms
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Notes:

Before we turn to bacterial pathogens that are of particular importance in the cheesemaking
industry, let's go over a few basics about microorganisms.

Most microbes are harmless or even of great benefit to the world. We can broadly categorize
them as “good” and “bad.”

Beneficial microbes are the kinds of yeasts, molds and bacteria that help make cheese, sour
cream, yogurt and other fermented dairy products. We add these microorganisms to our foods
intentionally. They cause no harm.

The bad microbes are those that cause spoilage and foodborne illness.

1.11 Bacteria Basics

Notes:

Bacteria are single-celled microorganisms that exist in a range of habitats. They can live in soil, water and even dust
particles in the air! They also live symbiotically in and on all animals and humans. Basically, they're everywhere, so
cheesemakers needto know how to avoid the bad ones.
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1.12 Factors Affecting Growth

Conditions that support microbial pathogen growth:

W W N AN,

Notes: |

Many factors affect bacterial growth, but the most important ones in terms of how we can control tham in our cheesemaking facilities are: food, water, pH, time,
temperaturs, oxygen and salt, Thase factors will make more sensz whan we can put tham into context with the proczssing and preventive controls in the naxt two
lzssons, It's important now, however, to know that we must pay attention to thass factors when we study specific pathogans as they relate to cheess production,

A common mnemonic used to remember conditions that support growth of microbial pathogens s "Fat Tom”,

F is for food or the nutrients that feed the pathogens, Pathogens neada source of food in order to grow. Protzins that are readily available in all cheesss, feed
any pathogens that are present,

A'is for acidity or pH. Pathogans grow bast in foods with littlz or no acidity, Think "neutral pH."

T is for time. Pathogens needs time to grow. A single bactzrium can multiply exponentially in just a few hours,

The nax T is for temperaturs, The " dangar zonz" in the food industry is between 419F (59C) and 1359F (579C), It's called the danger zone bacauss

this i5 the sre range that path grow bast,

P )

0 is for oxygen, Pathogens can grow with or without oxygen, in other words, some pathogens nead oxygan to grow, othars do not.

M is for moisture, All pathogens need moisture to grow.
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1.13 Knowledge Check

{(Multiple Choice, 10 points, 1 attempt permitted)

Which of the following best describes bacteria in general?

Grow best during pre-processing functions
@, Found everywhere
Not of major concern in the cheesemaking industry

Grow best in acidic conditions

Correct Choice

Grow best during pre-processing functions

X Found everywhere

Not of major concern in the cheesemaking industry

Grow best in acidic conditions

Feedback when correct:

That's right! Bacteria are single-celled microorganisms that live basically everywhere. Pathogenic bacteria can growin a

wide range of conditions.

Feedback when incorrect:

No, the correct response is “found everywhere.” Pathogenic bacteria grow in a wide range of conditions. You will leam

maore about how to control for pathogenic bacteria in later lessons.
MNotes:

Which of the following best describes pathogenic bacteria in general?
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Correct (Slide Layer)

Which of the following best describes bacteria in general?

() Grow br % -
Correct

(®) Found ¢
That's right! Bacteria are single-celled
O Not of n  microorganisms that Inve basically everywhere,
W o Pathogenic bacteria can growin a wide range of =

() Growb <onditons.

Incorrect (Slide Layer)

Which of the following best describes bacteria in general?

() Grow br
Incorrect '

(®) Found ¢
No. the corract response is “found everywhere.”

O Not of n  Pathogenic bactena grow in a wide range of
¥ conditions, You wil lear more about how to

r’) Grow b control for pathogenic bacteria in later lessons.

1.14 Knowledge Check

See if you can recall the six basic factors or conditions that support
microbial pathogen growth. Try to remember each one, and then roll
over the letters to check yourself,

F T

T M

Notes:

Try to recall the six basic factors that support microbial growth. Roll over each letter to check yourself.
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Food (Slide Layer)

See ifyou can recall the six basic factors or conditions that support
microbial pathogen growth. Try to remember each one, and then roll
over the letters to check yourself.

Fooa T
A ()
T M

Nutrients such as protein in cheese support
bacterial growth.

Acidity (Slide Layer)

See if you can recall the six basic factors or conditions that support
microbial pathogen growth. Try to remember each one, and then roll
over the letters to check yourself.

F T
A ciaity V]
T M

Pathogens grow bestin foods with a pH close 1o
neutral. Many cheeses mezt this condition

Time (Slide Layer)

See ifyou can recall the six basic factors or conditions that support
microbial pathogen growth. Try to remember each one, and then roll
over the letters to check yourself.

F T
= A o L
Time M

Under the right conditions, many bacteria %
grow very quickly.
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Temperature (Slide Layer)

See if you can recall the six basic factors or conditions that support
microbial pathogen growth. Try to remember each one, and then roll
over the letters to check yourself.

F Temperature

A o
T M

Pathogens can grow in a range of temperatures,
The temperature danger zone, 410 - 1350F, s the
range that pathogens grow best.

Oxygen (Slide Layer)

See ifyou can recall the six basic factors or conditions that support
microbial pathogen growth. Try to remember each one, and then roll
over the letters to check yourself.

F T!
A Oxygen
T M

Some bacterial pathogens need oxygen to grow, but
others do not.

Moisture (Slide Layer)

See ifyou can recall the six basic factors or conditions that support
microbial pathogen growth. Try to remember each one, and then roll
over the letters to check yourself.

F T
A (\)
T Moisture

All pathogens need moisture to grow.
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1.15 Bacterial pathogens

Notes:

1.15a

These are some of pathogenic bacteria-the bad ones-that can cause food safety issuesin the cheese industry. {short
pause} You can see there're a lot of them, but we'll focus on just a few.]

1.15b

There are many types of pathogenic bacteria that can cause food safety issues in the cheese industry, but there are a few
of particularimportance.

1.16 Four Bacterial Pathogens

Important Foodborne Pathogens for Cheesemakers

Enterohemorrhagic
Lcol (spect

Notes:

Four bacterial pathogens you need to remember are: Listeria monocytogenes, E.coli 0157:H7, Salmonella, and

Staphylococcus aureus. Let's learn where we find these bacteria and the symptoms people experience when they make
people sick. |
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Listeria -Cheese (Slide Layer)

iAo Foodborne Pathogens for Cheesemakers

E.coli - Cheese (Slide Layer)

Important F- - -~~~ "~*4ogens for Cheesemakers

Salmonella - Cheese (Slide Layer)
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Staphylococcus - Cheese (Slide Layer)

Important Foodborne Pathogens for Cher--—-"--

Quick onsat {17 hours} and short duration
{hours - 3 days)

1.17 Listeria monocytogenes

Notes:

Listeriais a gram-positive rod-shaped bacteria with round ends. Listeriais present in the environment and has the ability
to grow in many different places. The major human pathogen in the Listeria genus is Listeria monocytogenes Because
Listeria monocytogenesis so hearty and adaptive, it's pretty much everywhere on a dairy farm. It is in the soil and
vegetation; it can be in the water that our cows, goats, and sheep drink; it can be in the feed they eat, and therefore
their feces. Once it gets into the processing environment, it can hide unnoticed in food-processing equipment and
contaminate food during production and processing. It is difficult to control in food processing rooms that are cool and
moist because it can grow under these conditions. It can grow with or without oxygen and even at refrigeration
temperatures! Listeria monocytogenes can also be present in raw miIk.I
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1.18 Listeriosis

“Listeria s the third-leading cause of death from
food pooning, killing 1 out of 5 people it infect.”

Pathogenic Usteria

Qé »  Approdima
e

sutfer fr

> Fever,

Notes:

A person who eats food contaminated with Listeria monocytogenes can get a serious infection called listeriosis. According
to the CDC, "Listeria is the third-leading cause of death from food poisoning, killing 1 out of 5 people it infects.”

You may hear or read elsewhere that it is rare for people to be infected by Listeria. This is because it affects only a "small
percentage” of the U.S. population. However, this equates to about 1600 Americans suffering from Listeriosis every year.
Listeriosis can cause fever, muscle aches, headagre, stiff neck, loss of balance, and sometimes vomiting and diarrhea.
Pregnant women, young children, the elderly, ang persons with weakened immune systems are at higher risk to suffer
serious consequences of listeriosis.

The incubation period for Listeria monocytogenes is from 3-70 days. Symptoms can persist for days to weeks depending
on the individual's overall health. |

1.19 E.coli

.

New E. Coli Illness Surfaces in Gort's Gouda Cheese Outbreak
as Investigation Continues

Y LAMES ANDREWS | GCTOREE b ey

o thas coe week after Gort's Gouda
Cheese of Salmon Arms, B.C., was prrmitted
1 revusoe operatonm, an additwnal E. codi
firan hiae wsriaced in the ootk that billed
e cunteaner asd vichrond st lost 35 ctbers
The latest ilinens, & oase s Maniooha, bs the
27th . coli Or 5™ H? inbeetiom mscciated with
e castherak, ubich was firnt amoommced

Notes:

Escherichia coli is a gram-negative, rod-shaped bacteria commonly found in the lower intestine of warm-blooded
organisms, such as cows, goats, sheep and pigs.

Most E. coli are harmless, but some types can cause people to become very sick, and are occasionally responsible for
product recalls due to food contamination.

Pathogenic E.coli can survive for extended periods outside its host, in water troughs, feces, and the processing
environment. The most common route of transmission to a dairy facility is from raw milk and cross contamination from
the farming environment.

The mbst common pathogenic E. coli assodiated with cheesemaking environments are those that are classified into a
category called Enterohemorrhagic E. coli, or EHEC. E.coli 0157:H7 is the most common type of E.coli in the EHEC
category.



129

1.20 PathogenicE.coli

|L’u‘§’ ~'

E.coll O157:H7

Notes:

E.coli 0157:H7 can cause an acute disease called hemorrhagic colitis, which is characterized by sudden onset of stomach
pain, severe cramps, and bloody diarrhea. Sometimes there is vomiting, but generally no fever. A small percentage of
people infected with E.coli get a much more serious condition that can cause kidney failure and even death.

Unlike many infectious bacteria, where it takes tens of thousands of organisms to make someone sick, it only takes about
100 E.coli cells to make someone sick or even send them to the hospital.

E. coli has an incubation period of 3-4 days and usually persists for 1-10 days. Itis present in 2-5% of bulk raw milk.

1.21 Knowledge Check

(Multiple Choice, 10 points, 1 attempt permitted)

Anita of Penney Road Farms has I
voluntarily removed her cheese from the
focal Farmer's Market after sampling in her
faciity found contamination by 3 bacterial
pathogen. These are the detalls you know:

+  Penney Road's creamy cheeses have Given what you know, what

been described as "delickously smooth pathogen do you think is the
with just a hint of the grassy pasture” culprit?
*  Penney Road Farms is proud to use () Uisterio
their very own sheep and goats to g
make raw milk cheese
() Escherichio colf
+ Theee loyal customers have been
sickened in the past month <o Not
+  The cheesemaker apprentice at @ information

Penney Road Farms had reported not



E2|

Correct Choice Feedback

Listeria It could be Listeria, but you have not been given enough
information to know for sure. The symptoms of people
suffering from foodbome illness due to Listeria or E.coli
could be similar-for example, stomach pain and diarrhea.
The fact that Penney Road Dairy does not pasteurize their
milk makes them espedally vulnerable to both pathogens,

as well as others.

Escherichia coli It could be E.coli, but you have not been given enough
information to know for sure. The symptoms of people
suffering from foodbome illness due to Listeria or E.coli
could be similar-for example, stomach pain and diarrhea.
The fact that Penney Road Dairy does not pasteurize their
milk makes them espedally vulnerable to both pathogens,

as well as others.

X Not enough information Right, you have not been given enough information in
this scenario. The fact that Penney Road Dairy does not

pasteurize their milk makes them espedally vulnerable to

Listeria and E.coli, as well as other pathogens!
el

T
Notes:

Anita of Penney Road Farms has voluntarily removed her cheese from the local Farmer's Market after samplingin her
facility found contamination by a bacterial pathogen. Read the details given and use what you've leamed in this lesson to

select which pathogen is the one most likely found.

Not enough information (Slide Layer)

w Correct
o
fa Right. you have not been given enough information in this scenario.

™ The fact that Penney Road Dairy does not pasteurize their milk makes

them especially vuinerable to Listenia and Ecob, as well as other
pathogens! v&

A o

) o
« Thecheesemaker apprentice at information
Penney Road Farms had reported not
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Listeria (Slide Layer)

Incorrect

553

fa  ‘tcould be Listerie, but you have not been given enough information to
know for sure, The symptoms of people suffering from foodborne
Miness due to Listeric or £cofi could be similar-for example. stomach
pain and diarrhea. The fact that Penney Road Dairy does not pasteurize
their milk makes them especially winerable to both pathogens. as well
. asothers.

s B

:

.

«  Thecheesemaker apprentice at @lnfom\a(k'm
Penney Road Farms had reported not !

kscherichia coli (Slide Layer)

Incorrect

It could be Ecof, but you have not been given enough information to
know for sure. The symptoms of people suffering from foodborne
tliness due to Lsteno or £.coff could be similar-for example. stomach
pain and diarrhea, The fact that Penney Road Dairy does not pasteurize
thelr milk makes them especially wiinerable to both pathogens, as well
. as others.

RBERY

:

A

«  Thecheesemaker apprentice at @lnfom\a(bn
Penney Road Farms had reported not !
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1.22 Knowledge Check

(Multiple Choice, 10 points, 1 attempt permitted)

Becky ate raw cheese three days ago and is now experiencing
stomach cramps and diarrhea. Which pathogen is most likely the
culprit?
(@) E.coli O157:H7
() Listeria monocyt

Either E.coli O157:H7 or Listeria monocylogenes

Correct Choice

X E.coli 0157:H7

Listeria monocytogenes

Either E.coli 0157:H7 or Listeria monocytogenes

Feedback when correct:

That's right! The short incubation time and raw cheese tell us that Becky was more likely

sickened by E.coli {rather than by Listeria monocytogenes.)

Feedback when incorrect:
I

No, you did not select the correct response. The short incubation time and raw cheese tells us
that Becky was most likely sickened by E.coli (and not by Listeria.}l
Notes:

Becky ate raw cheese three days ago and is now experiencing stomach cramps and diarthea. Which pathogenis most
likely the culprit?

Correct (Slide Layer)

Becky ate raw cheese three days ago and is now experiencing
stomach cramps and diarrhea. Which pathogen s most likely the

culprir?
Correct

(®) E.coli € That's right! The short incubation time and raw
cheese tell us that Backy was more likely sickened

() Listeria by Ecoli (rather than by Listeria monodytogenes,)

() Etther £
‘ [ I |
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Incorrect (Slide Layer)

Becky ate raw cheese three days ago and is now experiencing
stomach cramps and diarrhea. Which pathogen is most likely the
culprie?

Incorrect |

@ EcoliC you did not select the correct response, The
. shortincub time and heese tefis us that
() Listeria  Beckywas most Iikely sickened by Ecoé (and not

by Listerio.)
[ Continue |

() EttherE
. v




