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IntroductionIntroduction

Some populations groups are at increased Some populations groups are at increased 
risk for developing risk for developing foodbornefoodborne illnesses:illnesses:
–– YYoungoung
–– OOldld
–– PPregnantregnant
–– IImmunemmune--suppressedsuppressed



Food Safety During PregnancyFood Safety During Pregnancy

Mother and fetus Mother and fetus bothboth are at risk are at risk 

–– MotherMother
Hormonal and immunological Hormonal and immunological 
changes  compromise the immune changes  compromise the immune 
system system 

–– FetusFetus
Some Some foodbornefoodborne pathogens may be pathogens may be 
passed across the placenta from the passed across the placenta from the 
mother to the fetus  mother to the fetus  



FoodborneFoodborne Illness and the BabyIllness and the Baby

FoodborneFoodborne illness during pregnancy can illness during pregnancy can 
cause a miscarriage, stillbirth or health cause a miscarriage, stillbirth or health 
problems for the baby, including eye problems for the baby, including eye 
and/or brain damageand/or brain damage



Pathogens of Special Importance Pathogens of Special Importance 
During Pregnancy During Pregnancy 

ToxoplasmaToxoplasma gondiigondii
–– Cats (litter boxes) are carriersCats (litter boxes) are carriers
–– Undercooked meatsUndercooked meats

ListeriaListeria monocytogenesmonocytogenes
–– Found in highFound in high--protein foods served raw (milk or protein foods served raw (milk or 

fish) or without reheating (deli meats, hot dogs, fish) or without reheating (deli meats, hot dogs, 
seafood salads).  Several outbreaks have been seafood salads).  Several outbreaks have been 
caused by soft cheeses made with raw milk.caused by soft cheeses made with raw milk.

Pregnant women are 20 times more likely than Pregnant women are 20 times more likely than 
other healthy adults to be infected with other healthy adults to be infected with L. L. 
monocytogenesmonocytogenes



Food Safety RecommendationsFood Safety Recommendations
Fortunately, most Fortunately, most foodbornefoodborne illness that occurs during illness that occurs during 
pregnancy can be avoided by following specific food pregnancy can be avoided by following specific food 
safety recommendations safety recommendations 

Special food safety recommendations have been Special food safety recommendations have been 
developed within the last 5 years for high risk populations developed within the last 5 years for high risk populations 
related to:related to:
–– Food handling and preparation Food handling and preparation 
–– Avoidance of risky foodsAvoidance of risky foods

There has been little research on consumer acceptance There has been little research on consumer acceptance 
of recommendationsof recommendations
–– Most women do not even realize that pregnancy is a time Most women do not even realize that pregnancy is a time 

of increased riskof increased risk



Food Safety RecommendationsFood Safety Recommendations
for Persons at High Risk of Foodborne Illness

Drink only pasteurized milk and pasteurized fruit or vegetable 
juices.

Avoid eating soft cheeses made from raw milk 
(Includes feta, Brie, Camembert, blue-veined cheeses, and 
Mexican-style cheese such as “queso fresco”).

Avoid eating raw or undercooked meat or poultry.

Avoid eating foods containing raw eggs.  Use pasteurized eggs or
egg products in uncooked foods containing eggs.

Avoid eating hot dogs, luncheon meats, deli meats, or refrigerated 
meat spreads unless re-heated to steaming hot or 165°F.

Kendall et al, 2003 
FDA Consumer Advisory, updated 2003 



Food Safety Recommendations,Food Safety Recommendations,
continued

Avoid eating alfalfa sprouts and other raw sprouts.

Avoid eating raw or undercooked seafood (includes raw oysters, 
clams, mussels and products like ceviche or sushi if made with raw 
fish).

Avoid eating refrigerated smoked fish that has not been re-heated to 
steaming hot or 165°F.

Do not handle pets when preparing foods.

Do not clean cat litter boxes if pregnant.

Kendall et al, 2003 
FDA Consumer Advisory, updated 2003 



Background StudyBackground Study--20022002
Initial focus groups conducted in OH, WA, CO Initial focus groups conducted in OH, WA, CO 

11 English11 English--speaking (n=60)speaking (n=60)
1 Spanish1 Spanish--speaking (n=9)speaking (n=9)

Purpose Purpose -- to identify among pregnant women:to identify among pregnant women:
Beliefs and attitudes regarding consumption of risky foods Beliefs and attitudes regarding consumption of risky foods 
during pregnancy (food preferences questionnaire)during pregnancy (food preferences questionnaire)
Awareness of and willingness to follow special food safety Awareness of and willingness to follow special food safety 
recommendations during pregnancy (barriers, motivators) recommendations during pregnancy (barriers, motivators) 
Perceived sources of credible health informationPerceived sources of credible health information
Effective educational strategiesEffective educational strategies

AthearnAthearn, Kendall, Hillers, Schroeder, Bergman, Chen, Medeiros, 2004, Kendall, Hillers, Schroeder, Bergman, Chen, Medeiros, 2004



Study ResultsStudy Results--20022002
There is a strong need for food safety education with There is a strong need for food safety education with 
pregnant womenpregnant women
–– low existing food safety knowledgelow existing food safety knowledge
–– food safety not a major concern during pregnancyfood safety not a major concern during pregnancy

Pregnant women want their doctors or other health care Pregnant women want their doctors or other health care 
providers to endorse food safety informationproviders to endorse food safety information
–– more willing to follow if told to by their doctorsmore willing to follow if told to by their doctors

Based on one SpanishBased on one Spanish--speaking group, further exploration speaking group, further exploration 
is needed to determine:is needed to determine:
–– risky food consumption preferences and practices of Hispanic risky food consumption preferences and practices of Hispanic 

populations populations 
–– perceptions regarding these food safety recommendationsperceptions regarding these food safety recommendations
–– preferred educational strategies of Hispanic pregnant womenpreferred educational strategies of Hispanic pregnant women



Study ResultsStudy Results--20022002

Development of three different styles of printed Development of three different styles of printed 
education materials, with focus on:education materials, with focus on:

1.  1.  FoodborneFoodborne pathogenspathogens--8 pg. booklet (most detailed)8 pg. booklet (most detailed)
2.  Safe shopping and food preparation2.  Safe shopping and food preparation--4 pgs. 8 1/2x114 pgs. 8 1/2x11””
3.  3.  ““Instead of Instead of ……ChooseChoose……..”” for lowfor low--literacy audiences literacy audiences 

(1/2 pg  format for WIC, available in Eng/Spanish)  (1/2 pg  format for WIC, available in Eng/Spanish)  

Available  to download from CSU Available  to download from CSU SafeFoodSafeFood
website atwebsite at:   :   www.colostate.edu/orgs/safefoodwww.colostate.edu/orgs/safefood



2004 Follow2004 Follow--Up Study with Up Study with 
Hispanic Pregnant WomenHispanic Pregnant Women

4 4 focus groups were conducted in Colorado with focus groups were conducted in Colorado with 
Hispanic, primarily SpanishHispanic, primarily Spanish--speaking pregnant women.speaking pregnant women.

The purpose of the followThe purpose of the follow--up study was to clarify and up study was to clarify and 
expand upon information from the Spanish group expand upon information from the Spanish group 
conducted in 2002 conducted in 2002 (Adamson, Reyes, Morales, Kendall, Schroeder).(Adamson, Reyes, Morales, Kendall, Schroeder).

Participants completed demographic information and a Participants completed demographic information and a 
food preference questionnaire (risky food consumption food preference questionnaire (risky food consumption 
assessment).assessment).



Results Results -- DemographicsDemographics

17 participants 17 participants 
–– Mean age: 24 yrs. Mean age: 24 yrs. 
–– 16/17 16/17 ≤≤ high school educationhigh school education
–– Primary food shopper: 17% Primary food shopper: 17% 
–– Primary food preparer:  58%Primary food preparer:  58%
–– Cats as family pets: Only 1 householdCats as family pets: Only 1 household



Risky Food PreferencesRisky Food Preferences
Risky foodsRisky foods most often consumedmost often consumed by focus group by focus group 
participants:participants:
–– StoreStore--bought Mexicanbought Mexican--style soft cheese (style soft cheese (queso frescoqueso fresco or or 

blancoblanco, Panela) (71%), Panela) (71%)
–– Cold deli or lunch meats, served without reheating (53%)Cold deli or lunch meats, served without reheating (53%)
–– Fresh squeezed juice, unpasteurized (47%)Fresh squeezed juice, unpasteurized (47%)
–– Cold hot dogs, served without reheating (47%)Cold hot dogs, served without reheating (47%)
–– Homemade MexicanHomemade Mexican--style soft cheese (style soft cheese (queso frescoqueso fresco or or 

blancoblanco, Panela) (41%), Panela) (41%)
–– Raw fish, Raw fish, cevicheceviche (35%)(35%)
–– Raw (unpasteurized) milk (24%)Raw (unpasteurized) milk (24%)



Risky Food PreferencesRisky Food Preferences

Risky foods Risky foods least often consumedleast often consumed by by 
focus group participants:focus group participants:

–– Alfalfa or other raw sprouts (6%)Alfalfa or other raw sprouts (6%)
–– Ground meat not fully cooked (6%)Ground meat not fully cooked (6%)
–– Raw cookie dough containing eggs (12%)Raw cookie dough containing eggs (12%)
–– Eggs with runny yolks (18%)Eggs with runny yolks (18%)



Results Results –– Opinions/AttitudesOpinions/Attitudes
None reported changes specific to food safety issues since None reported changes specific to food safety issues since 
learning of their pregnancy.learning of their pregnancy.

““No one told us toNo one told us to…”…”

Many reported making dietary and nutritional changes (e.g., Many reported making dietary and nutritional changes (e.g., 
increased consumption of nutritious foods, rather than foods to increased consumption of nutritious foods, rather than foods to 
avoid).avoid).

Participants indicated willingness to follow the recommendationsParticipants indicated willingness to follow the recommendations
and desire to learn more about them.and desire to learn more about them.

There was much interest and concern arising from a desire to do There was much interest and concern arising from a desire to do 
whatwhat’’s best for baby.s best for baby.

In addition, there was confusion and lack of understanding:In addition, there was confusion and lack of understanding:
–– What do the recommendations mean?  (types of foods listed) What do the recommendations mean?  (types of foods listed) 
–– WHY do they need to follow these recommendations? (scientific WHY do they need to follow these recommendations? (scientific 

background, risks, benefits)background, risks, benefits)



Barriers to Following Food Safety Barriers to Following Food Safety 
RecommendationsRecommendations

Lack of awareness that pregnancy increases riskLack of awareness that pregnancy increases risk
Lack of access to the informationLack of access to the information
Not understanding the Not understanding the ““whywhy”” of the recommendation or of the recommendation or 
the risks and consequences involvedthe risks and consequences involved
Lack of food shopping and preparation skills Lack of food shopping and preparation skills 



Barriers, continuedBarriers, continued……

Language and cultureLanguage and culture
–– Translation difficulties:  words and conceptsTranslation difficulties:  words and concepts

Some words and concepts are difficult to translate Some words and concepts are difficult to translate 
Some foods are unfamiliar (sprouts, pSome foods are unfamiliar (sprouts, pââttéés, etc.)s, etc.)

–– Food shopping and food processing differencesFood shopping and food processing differences
PasteurizationPasteurization
ShelfShelf--stable foodsstable foods
ReadyReady--toto--eat foodseat foods
Food shopping skillsFood shopping skills

–– Preference for and easy availability of certain foodsPreference for and easy availability of certain foods
Ceviche, raw shrimp, raw milk, soft cheeseCeviche, raw shrimp, raw milk, soft cheese



Motivators for Following Food Motivators for Following Food 
Safety RecommendationsSafety Recommendations

Protecting the babyProtecting the baby’’s health s health 

Understanding why the recommendation is being made Understanding why the recommendation is being made 
(risks, consequences and benefits to following the (risks, consequences and benefits to following the 
recommendations)recommendations)

Receiving the recommendations from a source deemed Receiving the recommendations from a source deemed 
credible (physician, other health care provider, WIC credible (physician, other health care provider, WIC 
educator, prenatal case manager)educator, prenatal case manager)

Knowing exactly which foods to avoid and what healthy Knowing exactly which foods to avoid and what healthy 
alternatives existalternatives exist



Credible Sources of InformationCredible Sources of Information

Distinct division of territory:Distinct division of territory:

–– For medical and food safety issues:For medical and food safety issues:
Physician or other health care clinicianPhysician or other health care clinician
WIC educators WIC educators 

–– For For nutrition nutrition and childrearing issues:and childrearing issues:
Primarily mother  Primarily mother  
Sisters, cousins and friends; experienced Sisters, cousins and friends; experienced 
mothers mothers 



Preferred Educational Preferred Educational 
StrategiesStrategies

Classes or Classes or plplááticas  ticas  (4/4 (4/4 
focus groups)focus groups)

Preferred structure: Preferred structure: 
–– Informal groups formed in their Informal groups formed in their 

neighborhoodsneighborhoods
–– Morning schedulingMorning scheduling
–– Opportunities to discuss the Opportunities to discuss the 

information and ask questionsinformation and ask questions
–– Able to bring family members Able to bring family members 

and friends and friends 



Printed Educational MaterialsPrinted Educational Materials
Valued Valued printed materials, but important to have materials verbally printed materials, but important to have materials verbally 
explained and reinforced through multiple channelsexplained and reinforced through multiple channels

Desired several formats for printed materials:Desired several formats for printed materials:
–– Brochures, handouts, notebooks to take homeBrochures, handouts, notebooks to take home

Important to include:Important to include:
–– Visuals: pictures, photos, examples to identify unfamiliar foodsVisuals: pictures, photos, examples to identify unfamiliar foods

and illustrate new conceptsand illustrate new concepts

Would like to receive information throughout pregnancy, not justWould like to receive information throughout pregnancy, not just
at beginningat beginning

Where to distribute?Where to distribute?
–– PhysicianPhysician’’s office, grocery store, WIC office, prenatal case s office, grocery store, WIC office, prenatal case 

management clinicsmanagement clinics



Conclusions and InterpretationsConclusions and Interpretations

Hispanic pregnant women have risky food consumption practices Hispanic pregnant women have risky food consumption practices 
unique to their culture.unique to their culture.

There is an enthusiastic willingness to follow recommendations bThere is an enthusiastic willingness to follow recommendations but a ut a 
need to understand need to understand both both ““HOWHOW”” to follow, and the to follow, and the ““WHYWHY”” behind the behind the 
recommendations.recommendations.

Hispanic pregnant women have specific educational needs related Hispanic pregnant women have specific educational needs related to to 
cooking skills and to negotiating the foodcooking skills and to negotiating the food--purchasing system. purchasing system. 

The The plplááticatica was the preferred educational strategy because it was the preferred educational strategy because it 
provides an educational opportunity as well as a social event. provides an educational opportunity as well as a social event. 

Good educational partners include WIC, medical and prenatal clinGood educational partners include WIC, medical and prenatal clinics.ics.



Future Application for Nutrition Future Application for Nutrition 
Education and ResearchEducation and Research

Need to develop culturally appropriate printed Need to develop culturally appropriate printed 
food safety materials for lowfood safety materials for low--income Hispanic income Hispanic 
womenwomen

Need to develop curriculum and pilotNeed to develop curriculum and pilot--test test plplááticatica
format to deliver food safety information to format to deliver food safety information to 
Hispanic women of childHispanic women of child--bearing age and health bearing age and health 
care providers who work with this audiencecare providers who work with this audience

Further research is needed to clarify Further research is needed to clarify 
consumption of foods containing risky consumption of foods containing risky 
ingredients:ingredients:

huevos rancheroshuevos rancheros
licuadoslicuados (similar to smoothies and may contain raw (similar to smoothies and may contain raw 
eggs) and eggs) and 
agua frescaagua fresca (a drink that may contain fresh fruit or (a drink that may contain fresh fruit or 
freshlyfreshly--squeezed juice)squeezed juice)


