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Which Comes First:Which Comes First:
The Project Need or the Team?The Project Need or the Team?

Request from USDARequest from USDA--FNS to Lydia Medeiros to develop a white FNS to Lydia Medeiros to develop a white 
paper on the state of food safety education for the Food Stamp paper on the state of food safety education for the Food Stamp 
Nutrition Education ProgramNutrition Education Program
LydiaLydia’’s Team s Team –– 4 Extension Food Safety Specialists:4 Extension Food Safety Specialists:

•• Lydia Medeiros, PhD, RD, Ohio State UniversityLydia Medeiros, PhD, RD, Ohio State University
•• Val Hillers, PhD, RD, Washington State UniversityVal Hillers, PhD, RD, Washington State University
•• Pat Kendall, PhD, RD, Colorado State UniversityPat Kendall, PhD, RD, Colorado State University
•• April Mason, PhD, Purdue UniversityApril Mason, PhD, Purdue University

Products:Products:
–– Medeiros, Hillers, Kendall, Mason. 2001. Food safety education: Medeiros, Hillers, Kendall, Mason. 2001. Food safety education: What What 

should we be teaching to consumers?  J. Nutrition Education. 33:should we be teaching to consumers?  J. Nutrition Education. 33:108108--113.113.
–– Medeiros, Hillers, Kendall, and Mason. 2001. Evaluation of food Medeiros, Hillers, Kendall, and Mason. 2001. Evaluation of food safety safety 

education for consumers. J. Nutrition Education. 33:S27education for consumers. J. Nutrition Education. 33:S27--34.34.



Key Points from White Papers Key Points from White Papers 
and Identified Research Needsand Identified Research Needs
Some people at greater risk of  becoming ill from Some people at greater risk of  becoming ill from 
foodbornefoodborne pathogens or developing serious pathogens or developing serious 
complications from complications from foodbornefoodborne illness.illness.
Food safety education is most effective when Food safety education is most effective when 
targeted toward changing those behaviors in a given targeted toward changing those behaviors in a given 
audience most likely to result in audience most likely to result in foodbornefoodborne illness.illness.

Which behaviors are most important in reducing risk Which behaviors are most important in reducing risk 
of of foodbornefoodborne illness?illness?
Which behaviors are associated with the different Which behaviors are associated with the different 
pathogens?pathogens?
What behaviors are most important for specific highWhat behaviors are most important for specific high--
risk groups?risk groups?



First Integrated Research Project: First Integrated Research Project: 
Development and Validation of Instruments Development and Validation of Instruments 

to Evaluate Food Safety Educationto Evaluate Food Safety Education
Team:Team:
–– Lydia Medeiros, PI;  Val Hillers & Pat Kendall, Lydia Medeiros, PI;  Val Hillers & Pat Kendall, 

coco--PIsPIs
–– Gang Chen, Verna Bergmann, Mary Gang Chen, Verna Bergmann, Mary 

Schroeder, Research AssociatesSchroeder, Research Associates
–– Kelly Sinclair and Anne Kelly Sinclair and Anne ElsberndElsbernd, Graduate , Graduate 

StudentsStudents
Also received complimentary CSREES Also received complimentary CSREES 
grant: grant: Program Indicators and a WebProgram Indicators and a Web--
based Reporting System for the FSQ based Reporting System for the FSQ 
Initiative Initiative 



Development and Validation of Instruments Development and Validation of Instruments 
to Evaluate Food Safety Educationto Evaluate Food Safety Education

Used WebUsed Web--based Delphi procedure to develop based Delphi procedure to develop 
consensus among food safety experts on most consensus among food safety experts on most 
important consumer behaviors to reduce risks of important consumer behaviors to reduce risks of 
foodbornefoodborne illness.illness.

–– 29 key food29 key food--handling behaviors identified and rankhandling behaviors identified and rank--
ordered within 5 pathogen control factors.ordered within 5 pathogen control factors.

–– Product:  Product:  Medeiros, Kendall, Hillers, Chen, Medeiros, Kendall, Hillers, Chen, DiMascolaDiMascola.  .  
2001. Identification and classification of consumer 2001. Identification and classification of consumer 
food handling behaviors for food safety education. J. food handling behaviors for food safety education. J. 
Amer. Dietetic Assoc. 101:1326Amer. Dietetic Assoc. 101:1326--1332 1332 



Development and Validation of Instruments Development and Validation of Instruments 
to Evaluate Food Safety Educationto Evaluate Food Safety Education

Experts also rated behaviors for importance Experts also rated behaviors for importance 
among 4 highamong 4 high--risk groups and among 13 risk groups and among 13 
pathogens.pathogens.
Products:Products:
–– Kendall, Medeiros, Hillers, Chen, Kendall, Medeiros, Hillers, Chen, DiMascolaDiMascola. 2003. Food . 2003. Food 

handling behaviors of special importance to pregnant women, handling behaviors of special importance to pregnant women, 
infants and young children, the elderly and immuneinfants and young children, the elderly and immune--compromised compromised 
persons. J. American Dietetic Association. 103:1647persons. J. American Dietetic Association. 103:1647--1649.1649.

–– Hillers, Medeiros, Kendall, Chen, Hillers, Medeiros, Kendall, Chen, DiMascolaDiMascola. 2003. Consumer . 2003. Consumer 
food handling behaviors associated with prevention of 13 food handling behaviors associated with prevention of 13 
foodbornefoodborne illnesses. J. Food Protection. 66:1893illnesses. J. Food Protection. 66:1893--1899.1899.



Development and Validation of Instruments Development and Validation of Instruments 
to Evaluate Food Safety Educationto Evaluate Food Safety Education

Developed and validated knowledge, Developed and validated knowledge, 
attitude and behavior questions addressing attitude and behavior questions addressing 
the identified behaviors.the identified behaviors.

Products:Products:
–– Kendall, Kendall, ElsberndElsbernd, Sinclair, Schroeder, Chen, Bergmann, Hillers, , Sinclair, Schroeder, Chen, Bergmann, Hillers, 

Medeiros. 2004. Observation versus selfMedeiros. 2004. Observation versus self--report: validation of a report: validation of a 
consumer food behavior questionnaire. J Food Protection. consumer food behavior questionnaire. J Food Protection. 
67:257867:2578--2586.2586.

–– Medeiros, Hillers, Chen, Bergmann, Kendall, Schroeder. 2004. Medeiros, Hillers, Chen, Bergmann, Kendall, Schroeder. 2004. 
Design and development of food safety knowledge and attitude Design and development of food safety knowledge and attitude 
scales for consumer food safety education. J. Amer. Dietetic scales for consumer food safety education. J. Amer. Dietetic 
Assoc. 104:1671Assoc. 104:1671--1677.1677.



Current Integrated Research ProjectCurrent Integrated Research Project
Outgrowth of felt need to better understand Outgrowth of felt need to better understand 
highhigh--risk audiences and to develop educational risk audiences and to develop educational 
materials for these audiences and their health materials for these audiences and their health 
care providerscare providers
Team:Team:
–– Pat Kendall, PI; Lydia Medeiros & Val Hillers, Pat Kendall, PI; Lydia Medeiros & Val Hillers, 

CoCo--PIsPIs
–– Mary Schroeder, Gang Chen, Verna Bergmann, Mary Schroeder, Gang Chen, Verna Bergmann, 

Research AssociatesResearch Associates
–– Steve Steve DiMascolaDiMascola and Eva Bradshaw, Web and Eva Bradshaw, Web 

Developers Developers 
–– Prudence Prudence AthearnAthearn, Shelly Morales, Emily , Shelly Morales, Emily 

Hoffman, Jennifer Dean, Carrie Hoffman, Jennifer Dean, Carrie HobletHoblet, Stephanie , Stephanie 
WallnerWallner,  Graduate Students,  Graduate Students



Food Safety for the ImmuneFood Safety for the Immune--Suppressed/ Suppressed/ 
Compromised:  A Multimedia ApproachCompromised:  A Multimedia Approach

Project goals:
1. Better understand beliefs, motivators and barriers that affect 

adoption of safe food handling practices among 3 high-risk 
populations:  pregnant women, persons with cancer or organ 
transplants, persons infected with HIV 

2. Understand food safety attitudes and beliefs of health care 
professionals that work with these high risk audiences; 

3. Use this knowledge in developing and evaluating:
Consumer/patient education materials for each high-risk 
audience
Multi-media distance education course for graduate students
Modular web-cast for professionals on food safety for high risk 
populations

4. Make web-cast and education materials available via the web



Complimentary NRI Project:Complimentary NRI Project:
Design and Evaluation of Food Safety Design and Evaluation of Food Safety 

Education for High Risk AudiencesEducation for High Risk Audiences
Project goals:

1. Conduct focus groups with 3 high-risk groups 
(pregnant women, persons with cancer or organ 
transplants, persons infected with HIV) to better 
understand their food safety attitudes

2. Develop prototypes of educational materials 
targeted to each of the high risk groups 

3. Evaluate prototypes with members of the 
targeted audiences in small group settings and 
revise materials as needed



Integration of Project across Research, Integration of Project across Research, 
Education and Outreach ComponentsEducation and Outreach Components

ResearchResearch
–– Needs assessment of target audiencesNeeds assessment of target audiences
–– Needs assessment of food safety attitudes and beliefs Needs assessment of food safety attitudes and beliefs 

of health care professionalsof health care professionals
–– Evaluation of educational materials and continuing Evaluation of educational materials and continuing 

education course  education course  
EducationEducation
–– MultiMulti--media distance media distance educeduc. course for grad students . course for grad students 
–– WebWeb--cast for professionals and interested consumerscast for professionals and interested consumers

OutreachOutreach
–– Consumer/patient education materials for each highConsumer/patient education materials for each high--

risk audience targeted; risk audience targeted; 
–– WebWeb--cast & education materials available via webcast & education materials available via web



Integration of Project across 3 StatesIntegration of Project across 3 States
ResearchResearch
–– Each state focused on one target audience and their health care Each state focused on one target audience and their health care 

providersproviders
CSU CSU –– Pregnant womenPregnant women
OSU OSU –– Patients on chemotherapy or with organ Patients on chemotherapy or with organ transpantstranspants
WSU WSU –– HIV/AIDS patientsHIV/AIDS patients

EducationEducation
–– Distance education course for graduate students Distance education course for graduate students –– Joint project Joint project 

between 3 states  between 3 states  
–– WebWeb--cast for professionals cast for professionals –– OSU lead state for web development; OSU lead state for web development; 

all states provided contentall states provided content

OutreachOutreach
–– Each state responsible for consumer/patient education materials Each state responsible for consumer/patient education materials 

for their target audience for their target audience 
–– WebWeb--cast available via OSU websitecast available via OSU website
–– Educational materials available from each stateEducational materials available from each state’’s websites website



Project TimelineProject Timeline

Year 1Year 1
–– Needs Assessment of target audiences and their Needs Assessment of target audiences and their 

health care providershealth care providers
Year 2Year 2
–– Development of educational materials for target Development of educational materials for target 

audiencesaudiences
–– Distant education course for graduate studentsDistant education course for graduate students

Year 3Year 3
–– Evaluation of educational materials and revisionsEvaluation of educational materials and revisions
–– Development and pilot testing of web cast for Development and pilot testing of web cast for 

professionalsprofessionals
–– Make educational materials available from each stateMake educational materials available from each state’’s s 

websitewebsite



Team Building/Maintaining Team Building/Maintaining 
the Collaborationthe Collaboration

Yearly project team meetingsYearly project team meetings
Mini team meetings at conferencesMini team meetings at conferences
Regularly scheduled conference callsRegularly scheduled conference calls
Regular eRegular e--mail correspondence; work mail correspondence; work 
on paperson papers



Project Management/ ReportingProject Management/ Reporting

Each state had own budgetEach state had own budget
Regular team meetings, Regular team meetings, 
conference calls kept us on trackconference calls kept us on track
Reporting done through CRIS Reporting done through CRIS 
reports, papers publishedreports, papers published



Project Accomplishments Project Accomplishments 
and Impactsand Impacts

ResearchResearch

EducationEducation

OutreachOutreach



Understanding the Target AudienceUnderstanding the Target Audience
(Stakeholder Input)(Stakeholder Input)

•• Conducted focus groups with target audience Conducted focus groups with target audience 
(5(5--6 in key state, 16 in key state, 1--2 in each of other states)2 in each of other states)
•• Identified beliefs, motivators and barriers to Identified beliefs, motivators and barriers to 

following specific food safety recommendationsfollowing specific food safety recommendations
•• Identified information needsIdentified information needs

•• For each target audience, conducted 10For each target audience, conducted 10--12 12 
interviews with health care providersinterviews with health care providers



Theoretical FrameworkTheoretical Framework
Health Belief ModelHealth Belief Model

•• Based on the idea that a set of beliefs Based on the idea that a set of beliefs 
contribute to peoplecontribute to people’’s motivation to s motivation to 
engage in a healthengage in a health--related behavior related behavior 
(Chapman et al., 1995)(Chapman et al., 1995)

•• ThreatsThreats
•• MotivatorsMotivators
•• BarriersBarriers
•• Cues to ActionCues to Action



MotivatorsMotivators
Focus Group ResultsFocus Group Results

•• Chance of illness/death (threat)Chance of illness/death (threat)
•• Information from trusted/credible sources Information from trusted/credible sources 
•• ResearchResearch--based information based information 
•• Whether recommendations align with Whether recommendations align with 

habitual behaviorhabitual behavior
•• Clear/easy to implement adviceClear/easy to implement advice



BarriersBarriers
Focus Group ResultsFocus Group Results

•• Personal preferences/ loss of quality foodPersonal preferences/ loss of quality food
•• Too limiting/ already have limited dietToo limiting/ already have limited diet
•• Lack of knowledge/ understandingLack of knowledge/ understanding
•• Time/inconvenience Time/inconvenience 
•• Limited availability of safe productsLimited availability of safe products
•• Poor labeling on productsPoor labeling on products
•• Disbelief of risk/ lack of trustDisbelief of risk/ lack of trust



Cues to ActionCues to Action
Focus Group ResultsFocus Group Results

•• Explain risks/ consequences Explain risks/ consequences 
•• Statistics on foodborne illnessesStatistics on foodborne illnesses
•• Specific information regarding highSpecific information regarding high--risk risk 

foods foods 
•• Credible sources of informationCredible sources of information
•• Easy to implement informationEasy to implement information



Development ofDevelopment of
Educational MaterialsEducational Materials

Sets developed for pregnant women, HIV Sets developed for pregnant women, HIV 
infected persons, Cancer patients, Bone & infected persons, Cancer patients, Bone & 
Organ transplant patientsOrgan transplant patients
–– Each state took lead for their targeted audience; other Each state took lead for their targeted audience; other 

states reviewed, provided feedbackstates reviewed, provided feedback
–– Used Health Belief Model as theoretical format; Used Health Belief Model as theoretical format; 

Included food safety guidelines developed for each Included food safety guidelines developed for each 
target audience; Incorporated focus group resultstarget audience; Incorporated focus group results

Evaluated each set of materials with a 2nd Evaluated each set of materials with a 2nd 
series of focus groups in each stateseries of focus groups in each state



Educational MaterialsEducational Materials
Design CharacteristicsDesign Characteristics

•• LayoutLayout
•• General appearance or designGeneral appearance or design
•• Adequate white spaceAdequate white space

•• Readability Readability 
•• WellWell--organized and presented in a clear, organized and presented in a clear, 

concise mannerconcise manner
•• LegibilityLegibility
•• Ease of readingEase of reading

•• IllustrationsIllustrations



Availability of Availability of 
Educational MaterialsEducational Materials

•• Copies are available as PDF copies at:Copies are available as PDF copies at:

hec.osu.edu/highriskfoodsafety/resources.htmhec.osu.edu/highriskfoodsafety/resources.htm

http://hec.osu.edu/highriskfoodsafety/resources.htm


Summary of Summary of 
Materials EvaluationMaterials Evaluation

•• Participants preferred materials with inParticipants preferred materials with in--depth, depth, 
practical informationpractical information

•• Participants were more willing to follow Participants were more willing to follow 
recommendations if they were supported by a recommendations if they were supported by a 
detailed explanationdetailed explanation

•• A systematic development and evaluation process is A systematic development and evaluation process is 
an effective strategy to ensure content accuracy and an effective strategy to ensure content accuracy and 
that messages are tailored to needs of the target that messages are tailored to needs of the target 
audienceaudience

•• The Health Belief Model is a useful tool for materials The Health Belief Model is a useful tool for materials 
designed for high risk populations designed for high risk populations 



Materials for HIV Infected Materials for HIV Infected 
PersonsPersons

Take ControlTake Control Eating Away from Home & Eating Away from Home & 
TravelingTraveling



Materials for Pregnant WomenMaterials for Pregnant Women

“Pregnancy and Foodborne Illness: You and Your Baby Could Be At Risk”



Materials for Materials for 
Cancer/Transplant PatientsCancer/Transplant Patients



Education of Graduate StudentsEducation of Graduate Students
on Food Safety for High Risk on Food Safety for High Risk 

PopulationsPopulations

2-credit graduate level distance 
education course for graduate students
•• Held Fall, 2003Held Fall, 2003

•• 33--hr class held once/week for 10 weekshr class held once/week for 10 weeks

•• Simultaneous videoSimultaneous video--conferencing in 3 states conferencing in 3 states 
(sometimes with 4(sometimes with 4thth site) across 4 time site) across 4 time 
zoneszones



Results of Graduate Level CourseResults of Graduate Level Course

32 students enrolled32 students enrolled
–– 11 from OSU; 10 from WSU; 11 from CSU11 from OSU; 10 from WSU; 11 from CSU
–– Majoring in nutrition, food science, medicine, public Majoring in nutrition, food science, medicine, public 

healthhealth
Students mastered content, were very satisfied Students mastered content, were very satisfied 
with organization of course, and somewhat with organization of course, and somewhat 
satisfied with quality of audio and video satisfied with quality of audio and video 
transmission transmission 
All students participated in class and/or onAll students participated in class and/or on--line line 
discussions discussions 



Education of Professionals on Food Education of Professionals on Food 
Safety for High Risk PopulationsSafety for High Risk Populations

Online continuing education course designed 
to communicate current food safety information 
Target audience:  food safety educators, 
nutrition educators, nurses
Approved for 6 continuing education units from 
American Dietetic Association, Ohio Nurses 
Association and Amer. Assoc. Family and 
Consumer Sciences



Education of Professionals on Food Education of Professionals on Food 
Safety for High Risk PopulationsSafety for High Risk Populations

Course content: six online modules
1 1 –– Introduction/Overview of FBIIntroduction/Overview of FBI

2 2 –– ImmunologyImmunology

3 3 –– Pregnancy Pregnancy 

4 4 –– HIV InfectionHIV Infection

5 5 –– Cancer and Bone Marrow/Organ Transplant   Cancer and Bone Marrow/Organ Transplant   

6 6 –– Lifecycle (Infants, children, elderly)Lifecycle (Infants, children, elderly)



Course ContentCourse Content
PowerPoint slides for each module
Audio for each slide
•• Length of each module: 50Length of each module: 50--60 minutes60 minutes

Supplemental materials
•• List of termsList of terms

•• Additional information about Additional information about foodbornefoodborne pathogenspathogens

•• Reference listsReference lists

Additional details at:
http://hec.osu.edu/highriskfoodsafety/



Pilot Test ResultsPilot Test Results
Participants in the continuing education class Participants in the continuing education class 
on on Food Safety for High Risk PopulationsFood Safety for High Risk Populations were were 
selfself--motivated and interested in the topicsmotivated and interested in the topics
•• Most (92%) who logged in completed the entire Most (92%) who logged in completed the entire 

coursecourse

Scores significantly improved (p< 0.001) Scores significantly improved (p< 0.001) 
following content deliveryfollowing content delivery

Indicated that webIndicated that web--based education is effective based education is effective 
in delivering contentin delivering content



PapersPapers
Athearn, Kendall, Hillers, Schroeder, Bergmann, Chen, Medeiros. 
2004. Awareness and acceptance of current food safety 
recommendations during pregnancy. Matern. Child Health J. 8:149-
162.

Morales, Kendall, Medeiros, Hillers, Schroeder 2004. Health care
providers' attitudes toward current food safety recommendations for 
pregnant women. Applied Nursing Research 17:178-186.

Medeiros, Chen, Kendall, Hillers.  2004. Food safety issues for 
cancer and organ transplant patients. Nutrition in Critical Care, 7: 
141-148.

Hoffman, Bergmann, Shultz, Kendall, Medeiros, Hillers. 2005.  Food 
safety education materials for persons with HIV/AIDS: A multi-stage 
approach. J. American Diet Assoc.  In press.

3 additional papers in preparation or submitted



Project ChallengesProject Challenges

Early in adoption curve on use of Early in adoption curve on use of 
developing technologydeveloping technology
States at different stages in use of States at different stages in use of 
developing technology, especially for developing technology, especially for 
distance graduate coursedistance graduate course
Working across 4 time zonesWorking across 4 time zones



Unexpected Benefits Associated with Unexpected Benefits Associated with 
Integrating Research, Education Integrating Research, Education 

and/or Extensionand/or Extension
Three heads better than one; able create Three heads better than one; able create 
critical masscritical mass
Research questions and approach better Research questions and approach better 
grounded in reality, needs of target grounded in reality, needs of target 
audienceaudience
Research results more likely to be applied Research results more likely to be applied 
in real life   in real life   
Education and outreach efforts more likely Education and outreach efforts more likely 
to be grounded in applicable researchto be grounded in applicable research
Whole greater than sum of partsWhole greater than sum of parts



Unexpected Barriers Associated with Unexpected Barriers Associated with 
Integrating Research, Education Integrating Research, Education 

and/or Extensionand/or Extension

Time Time –– always takes longer than you always takes longer than you 
anticipateanticipate
Timing Timing –– research often needs to research often needs to 
proceed education/outreachproceed education/outreach
Recognition within and across University Recognition within and across University 
systems, especially for within University systems, especially for within University 
collaborations collaborations 



Essential Factors for Success Essential Factors for Success 
of our Teamof our Team

Mutual RespectMutual Respect
TrustTrust
Sharing of work loadSharing of work load
CommunicationCommunication
FlexibilityFlexibility



Questions?Questions?
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