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Awareness and Acceptance of Current Food Safety
Recommendations During Pregnancy

Prudence N. Athearn, MS,1 Patricia A. Kendall, PhD, RD,1,4 Virginia ‘Val’ Hillers, PhD,
RD,2 Mary Schroeder, MS, RD,1 Verna Bergmann, MS, RD,2 Gang Chen, PhD,3

and Lydia C. Medeiros, PhD, RD3

Objectives: To better understand pregnant women’s food safety attitudes and beliefs that af-
fect food selection, preparation and handling behaviors, sources of food safety information,
motivators and barriers to adopting current recommendations, and preferences for receiving
food safety materials. Methods: Eleven focus groups were conducted with 69 women (57 preg-
nant and 12 less than 6 months postpartum). The Health Belief Model guided development
of the moderator’s guide. In the presence of each focus group, participants completed a food
safety attitude/behavior questionnaire. Sessions were audiotaped, transcribed, and analyzed
for common themes across and within groups. Results: Most participants indicated moderate
concern about food safety and had made some food handling or consumption changes since
becoming pregnant; however, many were not following 7 of the 12 specific recommendations
discussed. Further, there was resistance to change habits, especially for less well-known rec-
ommendations. The women assumed their food is safe, and wanted strong evidence regarding
why they should change current practices. Common barriers included lack of prior awareness
of most recommendations, no prior illness from implicated foods and the convenience, per-
ceived health benefits of, and personal preference for many risky foods discussed. Participants
wanted food safety information that was quick and easy to read, sufficiently thorough, and
specifically targeted to pregnant women. Conclusions: The women studied had not internal-
ized the connection between risky food consumption during pregnancy and risk to the unborn
child, but expressed interest in valid information that might cause them to change their be-
haviors. The information gained will be useful in developing food safety educational materials
for pregnant women.
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INTRODUCTION

During pregnancy, women are inundated with in-
formation concerning a variety of topics, including
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good nutrition, adequate sleep, suitable exercise, sup-
plement use, and avoidance of alcohol and tobacco.
An additional topic needing attention is food safety
during pregnancy. Food safety has become a concern
in the United States, with both previously unidenti-
fied pathogens (1) and known pathogens that have
become antibiotic resistant (2) emerging as causes of
foodborne illness, and the recognition of potentially
severe consequences for at-risk populations, such as
pregnant women (3). The consequences of foodborne
illness can be particularly devastating during preg-
nancy because both the woman and her fetus are at
risk.
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During pregnancy, a number of hormonal
changes occur to help prevent rejection of the fetus.
These changes, particularly the increased produc-
tion of progesterone, cause a downregulation of cell-
mediated immune function (4, 5). This downregula-
tion is absolutely necessary for the development and
survival of the fetus; however, it also increases the
susceptibility of the pregnant woman and her fetus
to infection from those pathogens that spend most
of their existence in the intracellular environment of
their host’s cells.

Listeria monocytogenes, Toxoplasma gondii,
hepatitis E (HEV) virus, and Coxiella burnetii are all
intracellular pathogens that have a predilection for
the maternal–fetal unit and may induce serious dis-
ease in the mother and/or fetus (5). Of these, Liste-
ria monocytogenes and Toxoplasma gondii are most
likely to cause issues for pregnant women in the
United States.

The Centers for Disease Control and Prevention
(CDC) have estimated that up to 2500 cases of liste-
riosis, resulting in 500 deaths, occur each year in the
United States (1). Pregnant women are considered
17 times more likely than the healthy general popu-
lation to contract listeriosis from L. monocytogenes,
and account for 27% of all cases of listeriosis (6, 7).
The pregnant women infected with L. monocytogenes
may show no symptoms, have mild flu-like symptoms,
or require hospitalization. Transplacental infection
of the fetus may also occur, leading to severe com-
plications such as spontaneous abortion, amnionitis,
preterm labor, stillbirth, or infection of the neonate
(8). L. monocytogenes is widely distributed in nature
and can be found in soil, ground water, plants, and
animals (5). Because the pathogen survives refriger-
ation temperatures, ready-to-eat foods served with-
out further cooking have become associated with L.
monocytogenes. Outbreaks have involved such foods
as Mexican-style soft cheeses, pates, unpasteurized
milk, hot dogs, processed deli meats, and raw and
smoked seafood (9–14).

Humans may acquire the parasite Toxoplasma
gondii from eating raw and undercooked meats or
through contact with cat feces from litter boxes, gar-
den soil, or unwashed raw vegetables (15). It is esti-
mated that 30% of adults in the United States have
been infected with Toxoplasma gondii and that 1.5
million are infected each year. Most of those infected,
including pregnant women, are asymptomatic during
the infective phase and develop protective immunity.
However, when a seronegative woman is infected with
the parasite shortly before or during pregnancy, there

is a 30–40% risk of transmission to the fetus. An esti-
mated 400–6000 infants are born in the United States
each year with congenital toxoplasmosis as a result
of their mother becoming primarily infected with T.
gondii during pregnancy (1, 5, 15). Only 15% of these
infants show signs of the disease at birth; however,
serious sequelae may develop months to years later,
primarily affecting the ocular and central nervous
systems (15).

Other pathogens of concern include Campy-
lobacter jejuni (most associated with undercooked
poultry), Brucella species (most associated with raw
milk), and Salmonella (most associated with raw
sprouts and undercooked meats, poultry, and eggs)
(5, 16). Pregnancy does not increase susceptibility to
these pathogens; however, if infection does occur, it
may be transmitted to the fetus leading to preterm
delivery or intrauterine death (5, 16). Escherichia coli
O157:H7 (often associated with undercooked meat
and raw sprouts) and Vibrio cholerae (associated with
undercooked seafood) have not been found to cross
the placental barrier but can infect the mother and
cause severe consequences for the mother and her
fetus (5).

Because of the increased risk of infection during
pregnancy and the potential for severe consequences
for the fetus, several food safety recommendations
have been developed in recent years to help women
choose and prepare foods safely during pregnancy (5,
15, 17–20). In some cases the recommendations have
been developed to address specific pathogens (15, 17,
18). Other publications have more broadly addressed
pathogens of concern during pregnancy and recom-
mended general food consumption and handling prac-
tices (5, 19, 20). Kendall et al. (20) used a web-based
Delphi process to develop consensus among a na-
tional panel of experts about food handling behav-
iors that should be emphasized to decrease the risk of
foodborne illness among various population groups
with suppressed or compromised immune systems.
For pregnant women, the top-ranked behaviors (80%
agreement) were associated with L. monocytogenes,
T. gondii, and Salmonella species and included avoid-
ing soft cheeses, cold smoked fish and cold deli salads,
avoiding hot dogs or lunchmeats served without re-
heating to steaming hot or 165◦F, using cheese and yo-
gurt made from pasteurized (not unpasteurized) milk,
avoiding raw or undercooked eggs, and not handling
pets while preparing foods.

It is not well known if pregnant women are get-
ting the message on food safety in general or on
specific recommendations designed to reduce risk of
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listeriosis and toxoplasmosis. In 2000, the Research
Triangle Institute (RTI) conducted focus groups with
pregnant women on behalf of the U.S. Department
of Agriculture, Food Safety and Inspection Service
(USDA-FSIS) to evaluate food safety materials on
listeriosis. They found that pregnant women were
largely unaware of the recommendations to avoid spe-
cific foods to decrease their risk of listeriosis. In fact,
most of the women were not concerned with food
safety during pregnancy and were unaware of the
pathogens of particular concern for pregnant women
such as L. monocytogenes (21).

To our knowledge, no research has addressed the
beliefs, motivators, and barriers that may affect com-
pliance in following recommendations to reduce the
risk of foodborne illness during pregnancy. There ex-
ists a need to disseminate food safety information to
pregnant women in a way that will receive attention
among the plethora of information available through-
out pregnancy. Food safety information should ad-
dress the motivators and barriers to following key
food safety recommendations so that future behav-
iors and food preferences will reflect safe food choices
during pregnancy.

One model that has been widely used to help ex-
plain factors that contribute to one’s health beliefs
and behaviors is the Health Belief Model (22). This
model is based on the premise that individuals will
take action to protect their health if they 1) regard
themselves as susceptible to a health condition with
serious consequences (threat); 2) believe that action
would reduce the susceptibility and/or severity of the
health condition and that the benefits or motivators of
action are greater than the barriers (outcome expec-
tations); and 3) are confident in their ability to carry
out the action (efficacy expectations).

Pregnancy as a time for dietary change has been
examined. It has been noted that women seek health
advice and often change their diets during pregnancy
(23). While the nausea and vomiting that frequently
occurs may discourage dietary change during preg-
nancy, the healthy development of the baby may be an
incentive and motivator for positive dietary change at
this time. It may also be a good time to target women
with food safety education.

The objective of this study was to gain insight
into the current food safety behaviors and educa-
tional needs of pregnant women. Reactions and con-
cerns related to specific food safety recommendations
were examined in focus groups, with special empha-
sis on the identification of motivators and barriers
associated with the adoption of safe food handling

practices during pregnancy. The information learned
in this study will be useful for the development of food
safety educational materials for pregnant women.

METHODS

Subject Recruitment

During January to May 2002, pregnant women
and women less than 6 months postpartum were
recruited to participate in focus groups in three
states. Two groups each were held in Washington
and Ohio and seven in Colorado. Subjects were re-
cruited through flyers placed in public places where
pregnant women might frequent (i.e., baby-related
merchants and grocery stores), through the Special
Supplemental Nutrition Program for Women, Infants
and Children (WIC), and via health care providers
who worked with pregnant women. Participants were
asked to 1) complete a two-page demographic and
food safety attitude/behavior questionnaire, and 2)
participate in a one-time moderated focus group dis-
cussion about food safety issues during pregnancy.
The focus groups were conducted in community
settings and the women were offered $25 cash, re-
freshments, and educational materials for their par-
ticipation. Procedures were approved by the Human
Subjects Research Committees at Colorado, Ohio,
and Washington State Universities. Written informed
consent was obtained from participants prior to data
collection.

Demographics/Attitude/Behavior Questionnaires

The demographic questionnaire assessed age,
ethnic group, education level, weeks pregnant/weeks
postpartum, the household’s primary food shopper
and primary food preparer, and the presence of
household cats. The food safety attitude/behavior
survey consisted of two parts: 1) a 10-item food
safety attitude scale previously developed and val-
idated by Medeiros et al. (24) to assess consumer
attitudes and opinions relating to food safety and
2) a 9-item food preference questionnaire created
from behaviors considered of high importance for im-
munocompromised and/or immunosuppressed indi-
viduals, including pregnant women (20). Foods and
behaviors were associated with pathogens of spe-
cial concern for immune-compromised individuals, in-
cluding Toxoplasma gondii, Listeria monocytogenes,
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Salmonella species, Vibrio species, and Escherichia
coli O157:H7 (20).

The attitude/behavior questions were further
tested for reliability with 28 pregnant women us-
ing the test–retest method. Volunteers were recruited
through a WIC clinic and prenatal classes held at lo-
cal doctors’ offices in Northern Colorado. Attitude
questions were evaluated (test only) for internal con-
sistency using Cronbach’s alpha. A Cronbach’s alpha
of 0.84 indicated a high level of internal consistency.
Food preference questions were analyzed using the
agreements/[agreements + disagreements] ratio to
evaluate agreement from test to retest where 1.0 indi-
cated perfect agreement. Results for individual ques-
tions ranged from 0.714 to 0.929, indicating reliable
questions. Paired t-tests conducted on all individual
questions also showed no significant differences (p >

0.05) between the test and retest assessment. The de-
mographic and attitude/behavior questionnaires were
completed by all participants at the beginning of the
sessions, prior to the focus group discussions.

Focus Group Moderator’s Script

The moderator’s script was developed using
guidelines recommended by Krueger (25). The 1.5-h
focus group sessions began with a brief introduction
about the purpose of the focus groups, followed by
ice-breaker questions to draw discussion, and then
a series of general questions on current concerns
about foodborne illness. The discussion then moved
to specific food safety recommendations for pregnant
women and ended with a discussion about partici-
pants’ food safety information needs. See Table I for
a general outline, including specific food safety rec-
ommendations discussed. The Health Belief Model
guided development of the moderators’ script and
analysis of all focus group discussions (22). The
moderators’ script was reviewed by researchers in
Colorado, Washington, and Ohio to ensure that it
achieved its objectives, including the components of
the Health Belief Model. All focus group moderators
were trained and had conducted practice focus groups
prior to the study’s implementation.

Data Collection

Ten focus groups were conducted in English in
the three states, and an eleventh focus group was con-
ducted in Colorado in Spanish with Hispanic women
to gain insight into the food safety educational needs

Table I. Focus Group Moderator’s Questioning Guide

A. Introductions and explanations of session
B. Perceptions about food safety issues

• What food safety advice have you heard?
• What concerns do you have about food poisoning or food-

borne illness?
• Since becoming pregnant, what changes have you made

(did make) in eating or food preparation to reduce your
risk of getting sick?

C. Perceptions regarding food safety recommendations of spe-
cial importance for pregnant women. For each recommenda-
tion, discuss the following:
• What do you think about this recommendation?
• What would make you ready (motivate you) to follow this

recommendation?
• What are some of the factors that might make it difficult to

follow this recommendation?

Recommendations:
• Drink only pasteurized milk and fruit juices.
• Use cheese and yogurt made from pasteurized milk.
• Use a thermometer to make sure that meat and poultry

(including ground) are cooked to safe temperatures.
• Avoid eating foods containing raw eggs. Use pasteurized

eggs or egg products in uncooked foods containing eggs.
• Avoid eating raw sprouts.
• Avoid eating raw or undercooked seafood.
• Avoid soft cheeses, smoked fish served cold, or cold deli

salads. (Soft cheeses include Brie, Camembert, blue-veined
and Mexican-style cheese.)

• Heat hot dogs and lunch meats to steaming hot or 165◦F
before eating.

• Do not handle pets when preparing foods.

D. Information needs
• What type of information on food safety do you want to

know?
• How would you like to get this information?
• Whose advice on food safety are you most likely to follow?

of this minority population. Each focus group was
recorded using two table microphones and a cassette
recorder. An assistant moderator helped with logistics
and took notes on nonverbal communication during
the focus groups.

Data Analysis

Survey Analysis

Responses to the 10-point attitude scale were
coded from 1 to 4, with 4 = highest level of food
safety concern and most desirable answer, and then
summed to give an overall attitude score. Differences
in response by state and for the Spanish-speaking
group were calculated using one-way ANOVA and
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post hoc LSD analyses. Percentages of group mem-
bers eating individual risky foods were calculated per
group and overall.

Focus Group Analysis

All focus group sessions were transcribed ver-
batim by researchers in the state where the focus
group was held. During transcription, the assistant
moderator’s written notes and participant seating
chart were used to accurately match participants with
their comments. This was important to distinguish be-
tween multiple-participant agreement and repetitive
one-participant opinions within each group (26). The
Audiotapes and transcriptions from Washington and
Ohio were then sent to Colorado for analysis by the
primary author.

Analysis was conducted in four parts. First, all
comments were organized into grids by focus group
and by discussion topic, using the cut-and-paste
method (27). The handwritten grids were then sum-
marized to identify themes within each focus group
(based on repeated comments) and theme strength
across focus groups. A theme was defined as one or
more women stating the same information in a group,
with few or no opposing comments. The total number
of participants commenting on each theme in each
group was quantified. Next, two other researchers in-
dependently analyzed 3 of the 11 focus groups using
the same method. Results of the three analyses were
compared and discussed until consensus on analysis
method was reached. Third, for each theme identified,
the number of groups who identified the theme out

Table II. Characteristics of Focus Group Participants (n = 69)

Education Ethnicity

Focus Age ≤High Some college College graduation White/non- Hispanic/ Asian or African-
group n (Mean ± SD) school or technical or beyond Hispanic Latino Pacific Islander American

Colorado #1 4 31.5 ± 5.7 0 2 2 4 0 0 0
Colorado #2 9 26.0 ± 6.0 3 1 5 9 0 0 0
Colorado #3 5 35.2 ± 5.3 0 0 5 2 2 0 1
Colorado #4 9 28.8 ± 5.8 1 3 5 9 0 0 0
Colorado #5 6 25.7 ± 7.6 2 1 3 5 1 0 0
Colorado #6 4 26.8 ± 7.5 0 2 2 4 0 0 0
Colorado 9 26.3 ± 6.1 6 3 0 0 9 0 0

(Spanish-speaking)
Washington #1 6 20.5 ± 1.0 4 2 0 6 0 0 0
Washington #2 7 27.7 ± 5.8 0 4 3 7 0 0 0
Ohio #1 4 28.0 ± 3.5 1 3 0 2 0 1 1
Ohio #2 6 30.8 ± 4.0 0 1 5 3 0 2 1

Overall 69 27.6 ± 6.2 17 (25%) 22 (32%) 30 (43%) 51 (74%) 12 (17%) 3 (4.5%) 3 (4.5%)

of the total number of focus groups conducted (e.g.,
7/11) was noted as a measure of the overall strength of
a theme across groups. Identified motivators and bar-
riers to following the food safety recommendations
were further analyzed on a larger scale across all rec-
ommendations and all focus groups. Frequent checks
with the research team throughout data analysis fur-
ther established the reliability of the results reported.

In the fourth and final step of analysis, three re-
searchers independently assessed each focus group’s
general level of acceptance of each recommendation.
To do this, all themes made in response to each rec-
ommendation were classified as accepting the recom-
mendation or questioning/resisting it. Then, for each
recommendation, a group was recorded as having a
generally high, mixed, or low acceptance of the rec-
ommendation, based on the depth and breadth of the
accepting and resisting comments. Any differences
in categorization between the three researchers were
discussed until a consensus of opinion was reached.
Individual recommendations were then categorized
as having overall good, mixed, or poor acceptance by
the focus groups, based on the number of groups in
each category described earlier.

RESULTS AND DISCUSSION

The Study Sample

Of the 85 persons recruited, 69 subjects (81.2%)
participated in the 11 focus groups, with 46 partici-
pants in Colorado, 13 in Washington, and 10 in Ohio
(Table II). Focus group size ranged between four
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and nine participants. The number of focus groups
conducted was determined to be sufficient in that only
three new themes were identified by Colorado groups
#5 and #6, compared to the total number of themes
(316) identified in the previous eight focus groups
(<1% new themes) (26, 28).

The mean age of participants was 27.6 ± 6.2 years
(range = 16–41 years); 82.6% of participants were
currently pregnant, and 17.4% had delivered babies
within the last 6 months. Except for one exclusively
Hispanic group, most were white and fairly well edu-
cated (Table II). Most women in this study were the
primary food shoppers (66%) and primary food pre-
parers (65%) in their households. The rest shared food
shopping and preparation responsibilities (28% and
29%, respectively) with other household members.
Only 29% of participants reported having cats living
in their households.

Food Safety Attitude Scale

Survey answers reflected an overall moderate
concern for the importance of food safety in the areas

Table III. Food Safety Attitudes/Food Preferences

Colorado (n = 37) Spanish, COa (n = 9) Washington (n = 13) Ohio (n = 10) All groups (n = 69)

Food Safety Attitude Scoreb 29.2 ± 4.0 27.7 ± 1.5 32.2 ± 4.3 28.6 ± 2.7 29.5 ± 3.9
During pregnancy, do you eat

or drink the following:
Yesc Yes Yes Yes Yes

Cold deli or lunchmeats
served without reheating

73.0% 11.1% 92.3% 50.0% 64.7%

Alfalfa or other raw sprouts 70.3% 55.6% 23.1% 44.4% 55.9%
Soft cheeses

(Brie, Camembert, or
queso fresco)

42.9% 77.8% 30.8% 22.2% 42.4%

Homemade cookie dough
that contains raw eggs

45.9% 11.1% 53.8% 22.2% 39.7%

Eggs with runny yolks 41.7% 0% 41.7% 30.0% 35.5%
Smoked fish served cold

without reheating
(nova-style, lox, kippered,
smoked, or jerky)

30.6% 0% 30.8% 22.2% 25.8%

Raw fish or foods containing
raw fish, such as ceviche
or sushi

16.2% 22.2% 0% 20.0% 14.5%

Rare or medium-rare
hamburger

13.5% 0% 15.4% 10.0% 11.8%

Raw (unpasteurized) milk 8.3% 25.0% 0% 11.1% 9.1%

aSpanish-speaking group conducted in Colorado.
bRange = 10–40, with 40 = highest level of food safety concern. One-way ANOVA (F(3, 65) = 3.40) revealed significant differences among
groups. Post hoc LSD tests found that the Washington Group Food Safety Attitude score was higher (p < 0.05) than scores for Colorado,
Spanish-speaking, and Ohio Groups.

c“Yes” column indicates percentage of women consuming the risky food during pregnancy.

assessed; the mean score was 29.5 ± 3.9 on a range
of 10 (very little concern) to 40 (very high food safety
concern) Table III. Individual questions indicated that
participants were least concerned with getting sick
from eating raw alfalfa or other sprouts (2.4 ± 0.9
on scale of 1 to 4, with 4 = highest and 1 = lowest level
of concern). They were also not interested in using
a meat thermometer (2.6 ± 0.9) and not concerned
if they thawed perishable food on kitchen counters
(2.9 ± 0.8). The participants felt most strongly about
the importance of washing utensils and counter tops
with hot soapy water after cutting raw meat or chicken
(3.6 ± 0.6). The mean attitude score of the Washington
groups was significantly higher (p < 0.05) than that of
other groups (Table III). The reason for this difference
is not clear and may have been due to chance.

Risky Food Preferences

Food preference information by state and the
Spanish-speaking group is shown in Table III. The two
risky foods most commonly eaten by these women
were cold deli meats or lunchmeats served without
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reheating (64.7%) and raw sprouts (55.9%). In addi-
tion, approximately 40% of participants said they ate
soft cheeses and homemade cookie dough contain-
ing raw eggs. Notable differences in risky food prefer-
ences during pregnancy were present between groups
and may reflect demographic and cultural differences.
For example, only one participant in the Spanish-
speaking group ate cold deli meats served without re-
heating or homemade cookie dough containing raw
eggs, and no Spanish-speaking participants ate eggs
with runny yolks, smoked fish, or rare or medium-rare
hamburger. In contrast, soft cheeses were much more
popular in the Spanish-speaking group (77.8%) than
in the other three groups. While some soft cheeses
are expensive specialty items, queso fresco, a soft
Mexican-style cheese, is a traditional food in Hispanic
diets that is used in a variety of dishes. This particu-
lar product has been linked to outbreaks of listeriosis
(9–11). The Spanish-speaking group also consumed
more raw (unpasteurized) milk (25%) than any other
group.

Focus Group Responses to General Food
Safety Questions

The majority of participants in 10 of 11 focus
groups indicated that food safety was not a major
concern for them during pregnancy. Only one partici-
pant in one group said they’d heard that pregnancy in-
creased their susceptibility to foodborne illness. These
findings were consistent with our attitude survey find-
ings (Table III) as well as the findings of a focus group
study conducted by the RTI to evaluate food safety
messages for pregnant women aimed at preventing
listeriosis (21). In the RTI study, focus group partic-
ipants were “somewhat to not very concerned about
getting foodborne illness from food they prepared at
home” and confident in the safety of their own prepa-
ration of meat and poultry (21). Despite their lim-
ited concern for food safety, many women in all of
our focus groups had made at least some food safety
changes since becoming pregnant. Also consistent
with RTI study findings, common changes reported in
our groups were increased sanitation, a theme in 9 of
11 groups, greater concerns about meat safety (8/11),
increased basic cleanliness (7/11), and greater con-
cern or caution when eating out at restaurants (7/11).
Women in several of the groups also mentioned that
they were already aware of and were following recom-
mendations to avoid raw eggs (7/11), raw fish (6/11),
and/or raw or undercooked meats (6/11). The women

tended to get most of their food safety information
from the media (6/11), but also relied on family mem-
bers (6/11), and books such as What to expect when
you’re expecting (29) (5/11) for food safety advice.

Focus Group Reactions to Specific Food
Safety Recommendations

Several food safety recommendations identified
by previous researchers (5, 15, 17–20) as being of
special importance during pregnancy were presented
one at a time to each focus group. See Table I for
list of recommendations. Participants were asked to
discuss their thoughts about the recommendations
and to identify motivators and barriers to following
them. Recommendations that were generally well ac-
cepted included avoiding consumption of raw or un-
dercooked seafood, heating hot dogs before eating,
not handling pets when preparing foods, not drinking
unpasteurized milk and unpasteurized fruit juices, and
using cheese and yogurt made from pasteurized (not
unpasteurized) milk (Table IV).

Prior awareness of a particular food safety rec-
ommendation seemed to be an important factor asso-
ciated with willingness to follow the recommendation.
For example, the recommendation to avoid eating raw
or undercooked seafood was well known among the
focus group participants. This recommendation also
had high acceptance even though several participants
in 5 of 11 groups indicated willingness to risk eating
sushi when not pregnant. They considered the risk
to be serious enough, however, to change their be-
havior during pregnancy. This motivator to change
mirrors the theoretical Health Belief Model (22). The
women had already made this change based on the be-
lief that eating raw fish and seafood during pregnancy
was risky and was something they could avoid.

Most women in 10/11 groups commented that
they already reheated their hot dogs before eating,
and it was clear that this recommendation was well
accepted by the majority of women in all groups. It
was unclear to what degree participants heated their
hot dogs, or whether they heated them for food prefer-
ence or food safety reasons, but in general the women
did reheat hot dogs and used visual techniques to
gauge doneness. A few individuals believed that hot
dogs should not require reheating: “I thought hot
dogs were processed enough to kill bacteria” (CO #5);
other women (2/11 groups), however, recalled seeing
instructions on hot dog packages to reheat hot dogs
before eating.
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Table IV. Overall Group Acceptance of Specific Food Safety Recommendations

Overall group acceptancea

Recommendation High Mixed Low

Good acceptance
Avoid eating raw or undercooked seafood 11 0 0
Heat hot dogs to steaming hot or 165◦F before

eatingb
10 0 0

Do not handle pets when preparing foods 9 2 0
Drink only pasteurized milk and fruit juices 7 4 0
Use cheese and yogurt made from pasteurized

milk
7 3 1

Mixed acceptance
Avoid eating foods containing raw eggs. Use

pasteurized eggs or egg products in uncooked
food containing eggs b

4 5 1

Avoid eating raw sprouts 3 4 4
Poor acceptance

Avoid eating soft cheeses 2 1 8
Avoid eating smoked fish served cold 2 0 9
Avoid eating cold deli salads 0 1 10
Heat lunch meats to steaming hot or 165◦F before

eating
0 0 11

Use a thermometer to make sure that meat and
poultry (including ground) are cooked to safe
temperatures

0 0 11

aDenotes number of groups that generally had a high, mixed, or low acceptance of the
recommendation.

bNo comment made by one group (CO #1) on the hot dog or raw egg recommendation.

Many women in all groups stated that the recom-
mendation to not handle pets while preparing foods
was obvious and/or easy, and one they followed. Sev-
eral women in 5/11 groups stated that they had heard
cautions about cat litter (unprobed); a few women
(not necessarily the same women) stated that they
always washed their hands after handling their pets
(5/11). A few individuals in several groups, how-
ever, were confused about the recommendation and
wanted to know why it was recommended. In two of
these groups, up to half of the women said they treated
their pets as part of the family and therefore didn’t
see them as dirty, or asked for clarification concerning
the risks between indoor and outdoor pets. They also
expressed the assumption that if they washed their
hands after handling pets it was OK to have pets in
the kitchen. The response of these two groups was
therefore classified as mixed.

Many participants assumed that the milk, juice,
cheese, and yogurt products they were currently
consuming were already pasteurized, and therefore
agreed that these were easy recommendations to fol-
low. A few participants in four of the groups indicated
that they had not heard of the recommendation to
consume only pasteurized products. Also, there were

enough different opinions in 4/11 groups from partic-
ipants stating that they personally preferred raw milk
and/or raw juices (including during pregnancy) to clas-
sify these specific groups as having mixed acceptance
of the recommendation. As was seen on the food pref-
erence survey (Table III), the recommendation to use
cheese and yogurt made only from pasteurized (not
unpasteruized) milk was considered especially prob-
lematic to the Spanish-speaking group given the pop-
ularity of queso fresco, a soft cheese sometimes made
with raw milk.

Overall mixed acceptance among focus group
participants was seen in response to the recommen-
dation to avoid eating foods containing raw eggs and
to use pasteurized eggs or egg products in uncooked
foods containing eggs (Table IV). Although several
women said they had given up foods containing raw
eggs, especially raw cookie dough, very few of the
women stated that they had given up eating runny
eggs due to concerns about food safety. Also, a few
women in several groups indicated that they ate raw
cookie dough or batter during pregnancy and four of
six participants in one group (CO #5) said they did
so. These findings agree with the food preference sur-
vey (Table III), in which 35% of the women reported
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eating eggs with runny yolks and 40% ate home-
made cookie dough containing raw eggs. Women in
4/11 groups expressed concern over the fact that they
were well advanced in their pregnancy and no one had
ever told them to avoid raw or runny eggs.

Mixed acceptance was also found in response to
the recommendation to avoid raw sprouts, but for
different reasons. Many of our participants did not
typically eat raw sprouts and therefore the recom-
mendation seemed easy to them. However, for those
women who liked raw sprouts, most had not heard
of the recommendation to avoid them, and opposi-
tion was very strong. Sprouts have been implicated in
numerous outbreaks of foodborne illness associated
with Escherichia coli O157:H7 and Salmonella (30,
31), and thus are best avoided by pregnant women.

Poorly received recommendations included
avoiding consumption of soft cheeses, smoked fish
served cold and cold deli salads, heating lunch meats
to steaming hot or 165◦F before eating, and using
a thermometer to make sure that meat and poultry
(including ground) are cooked to safe temperatures.
Only one woman in each of five groups explicitly
revealed prior knowledge of the recommendation
to avoid soft cheeses, although more women im-
plied such knowledge. Several women in this focus
group study stated that they were presently eating
soft cheeses while pregnant, and some believed they
could eat small amounts of soft cheeses and still be
safe. This recommendation was particularly problem-
atic in the Spanish-speaking group due to the popular-
ity of queso fresco. Two groups (WA #1 and OH #1)
were classified as having a high acceptance of the rec-
ommendation due to their sparse comments, low op-
position during the focus group sessions, and fact that
only 2 of the 10 women in these groups said that they
ate soft cheese on the food preference survey.

The majority of women in our focus groups either
stated or implied that they had not previously heard
of the recommendations to avoid smoked fish, cold
deli salads, or un-reheated lunch meats. The women
were skeptical of the merit of these recommendations
and expressed opposition to following them with-
out a better understanding of their importance dur-
ing pregnancy. While several women never or rarely
ate smoked fish (which raised the acceptance rate to
“high” in a couple groups), opposition resounded in
the other groups from women who did like smoked
fish. Cold deli salads and lunch meats were popular
foods among the women in our focus groups, and
elicited the most audible and emotional resistance.
All focus groups except one (OH #1 for cold deli

salads) expressed low acceptance of the recommen-
dations to avoid cold deli salads and luncheon meats
served without reheating. In fact, these two recom-
mendations, which were discussed toward the end of
the session, changed the tone of many focus group
conversations to one of defense and disbelief. By this
time in the session, many women had begun to believe
that the recommendations essentially took away all
of their convenient and healthy food choices during
pregnancy.

The majority of women in all groups preferred
to use visual techniques of doneness when cooking
meat, and many women in nine groups said they never
used a thermometer. Among those women who said
they owned a meat thermometer, most indicated that
they used it primarily for roasts. Generally, the women
felt that the recommendation was too extreme, too
much to ask, and one they did not see as important
to follow, even during pregnancy. Typical comments
were “I think my judgment is good enough,” (CO #1)
and “I can’t imagine using a thermometer to cook
a hamburger” (OH #2). Our focus group findings of
resistance, which were also seen in the attitude sur-
vey, have been reported by others (21, 32). In a focus
group study with seniors (32), Gettings and Kiernan
reported that seniors did not use a thermometer to
determine doneness of foods; rather, they relied on
time, visual cues, and slicing the product open with
a knife. In the RTI study, only 20% of participants
said they always or often used a thermometer when
cooking large cuts of meat like roasts or turkeys, and
only 3% of participants said they did so when cooking
hamburgers (21).

Motivators and Barriers to Following
Recommendations

An important objective of this focus group study
was the identification of common motivators and bar-
riers to following the food safety recommendations.
These are summarized in Table V within the major
components of the Health Belief Model (22).

Motivators

The need for more information and/or education
regarding the actual threat of foodborne illness (in-
cluding their own increased susceptibility and the po-
tential for harm to their fetus) was seen as an im-
portant motivator affecting the acceptance of and
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Table V. Common Motivators and Barriers to Following Recommendations

Health Belief Model componentsa Motivators Barriers

Perceived threat
(Susceptibility and
severity)

• Having more information on why they
are at higher risk for foodborne illness

• Having gotten sick from risky foods
• Knowing potential for risk to fetus

• Lack of awareness/disbelief that
pregnancy increases risk

• Lack of prior awareness of the food safety
recommendations

• Distrust in validity of recommendations
• Never sick from risky foods in past
• Belief that ready-to-heat (RTE) foods are

already cooked and do not require
reheating

Outcome expectations
Belief that action will

decrease susceptibility or
severity of health
condition

• Knowing which specific, foods to avoid • Uncertainty about which foods were
included in each recommendation

Belief that the benefits/
motivators of action are
greater than the barriers

• Healthy baby worth inconveniences in
following recommendations

• Personal preference
• Perceived health benefits of risky foods
• Loss of convenience foods

Efficacy expectations
(Cues to action)

• Instructions or tips on how to follow
recommendations

• Receiving information from credible
source (doctor, health care provider)

• Informative labeling on foods
• Having the needed tools

(thermometers)

• Eating at restaurants where food
preparation techniques are unknown

aMotivators and barriers to following recommendations identified in the focus groups, as categorized within specific components of the
Health Belief Model.

adherence to all 12 recommendations. As one par-
ticipant said, “Convince me. I would ignore the rec-
ommendation unless someone explained the why to
me” (CO #1, sprouts). These women indicated that
valid case or outbreak data and statistical risk assess-
ments would help answer why they should follow a
recommendation and serve as a motivator. In fact,
a number of the women emphasized that only valid
and credible reasons would motivate them to follow
some of the most poorly received recommendations,
such as avoiding soft cheeses, cold deli salads, and un-
reheated lunch meats, foods all linked to outbreaks of
listeriosis. Of these, the recommendation to heat lun-
cheon meats to steaming hot or 165◦F received the
most resistance. While most cases of listeriosis are
considered sporadic (5) and therefore are not well
publicized, three multistate outbreaks of listeriosis as-
sociated with hot dogs and/or deli meats between 1998
and 2002 (12–14) highlight the importance of this rec-
ommendation for pregnant women.

Getting sick from the risky food was an-
other strong across-recommendation motivator. Un-
fortunately, symptoms of foodborne illnesses, espe-
cially from pathogens such as L. monocytogenes or
T. gondii, may be minimal or absent in the pregnant

women, yet can still cause harm to the fetus (5–8, 15).
The potential for risk to the baby or fetus was men-
tioned as a motivator by a few women in response
to four of the recommendations (avoid raw fish, un-
pasteurized milk/juice, raw sprouts, and lunch meats
served without reheating). Interestingly, most women
didn’t seem to know that foodborne illness could af-
fect the fetus; however, they did make it clear that
they wanted to do what was necessary to protect the
health of their unborn child and would make changes
in their food preparation and consumption practices
if they knew that the health of their child could be en-
dangered. It is evident from this that pregnant women
are not getting the message that consumption of un-
safe foods during pregnancy can adversely affect their
unborn child.

Other key motivators included receiving the spe-
cific information needed to follow the recommen-
dations, including having more informative labeling
on food products. Participants wanted to receive this
information from a credible source, preferably their
doctor or other health care professional. Having the
needed tools was seen as a motivator for the rec-
ommendation to use a thermometer to make sure
meat and poultry are cooked to safe temperatures.
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Contrary to many people’s beliefs, the color of cooked
meat is not a reliable indicator that a safe internal tem-
perature has been reached (33, 34). In response to this
recommendation, many women said they would be
more motivated to follow the recommendation if they
owned a thermometer, especially one that was quick
and easy to read (i.e., digital), received instructions
on how to use a thermometer, and had lists of proper
temperatures to reach. One woman said she would
use a thermometer if she received one free (OH #1).
Another participant said that having information “for
the type of food and temperature” (CO #4) might help
her follow the recommendation. Clearly, the women
in these focus groups needed better information on
why and how to use thermometers during cooking.

Barriers

Multiple barriers drove resistance among poorly
accepted recommendations (Table IV). One of the
most important barriers was a lack of recognition of
the threat, including a general disbelief of their own
higher risk for foodborne illness and the potential for
a pathogen to cross the placental barrier causing harm
to the fetus (Table V). The lack of previous informa-
tion on some of the recommendations (e.g., avoid raw
sprouts, soft cheeses, smoked fish served cold, cold
deli salads, and lunch meats that have not been re-
heated) caused some of the women to question these
recommendations and distrust their validity. A barrier
in response to 5/12 recommendations was the percep-
tion that the food habit or preference had not caused
illnesses in the past. This barrier, which contributed
significantly to the poor acceptance of the thermome-
ter recommendation, was related to a doubt about the
merit of the recommendation. One woman stated, “I
haven’t gotten sick yet, so I think my methods work”
(CO #5).

A barrier seen to following four of the rec-
ommendations was the belief that products such as
smoked fish, cold deli salads, hot dogs, and lunch
meats were already cooked and therefore shouldn’t
need reheating. These products are in fact marketed
as ready-to-eat products; yet contamination may oc-
cur postproduction (12–14). This fact needs to be ad-
dressed in the development of food safety educational
materials for pregnant women.

Uncertainty over which specific foods and prepa-
ration methods were included in the recommenda-
tion was seen for 9 of 12 recommendations. This was
the biggest barrier cited for the recommendations

regarding avoiding soft cheeses and smoked fish
served cold. Participants were unsure which cheeses
were “soft” (e.g., inquiries about processed cheeses
such as cream or cottage cheese were common),
and whether smoked fish included lox, hot-smoked,
and/or cold-smoked fish. Lack of clarity was also
a strong barrier in response to several other rec-
ommendations. For example, participants in 6/11
groups wondered whether runny eggs were consid-
ered “raw.” Some also wanted to know if mayonnaise,
Hollandaise sauce, and cookie dough ice cream were
made with raw or pasteurized eggs. Women in 6/11
groups asked if homemade juices were OK to consume,
which cold deli salads needed to be avoided (7/11),
which lunch meats were included in the recommen-
dation (deli meat vs. packaged meat) (7/11), and which
types of sprouts should be avoided (4/11). For exam-
ple, one woman asked, “Does cold deli salads mean
homemade or just from the store?” (CO #6).

Other barriers that were stated or implied against
following 8 of 12 recommendations included personal
taste preferences, perceptions regarding the health
benefits or the product, and/or convenience issues re-
lated to consuming the food. One participant com-
mented, “I do not consider over-easy raw because that
is how I like my eggs” (CO #3). Acceptance of recom-
mendations to heat lunch meats, avoid cold deli sal-
ads, and avoid raw sprouts was particularly lessened
by these barriers. Typically, convenience and ready-
to-eat foods such as these were seen as healthy and
easy to use during pregnancy. If women in this study
ate lunch meats, they ate them cold, right out of the
package, and believed that it was odd and unnatural
to heat them (9/11). In fact, there were women in 6 of
11 groups that either explicitly stated that they would
not follow the lunch meat recommendation because
of personal preference, and/or stated that the mes-
sage was too much, “extreme” (WA #2), “unreason-
able,” and “crazy” (CO #5). Several women in 5/11
groups indicated that they would rather avoid lunch
meats altogether during pregnancy than reheat them
before eating. Similarly, sprout eaters were strongly
attached to eating sprouts (4/11), which they believed
had health benefits that outweighed the risks (4/11).

The difficulty associated with avoiding risky
foods while eating out (5/12) was a notable barrier in
this study as well as the RTI study on listeriosis (21).
“It is more difficult eating out because foods aren’t
labeled,” said one participant in a Washington group
in response to the recommendation to only drink
pasteurized juices. This barrier also applied to mak-
ing sure that meats and fish were cooked to proper
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temperatures and raw sprouts weren’t included on
salads and sandwiches ordered at restaurants.

To correctly assess pregnant women’s food safety
educational needs, adequate attention must be given
to the motivators and barriers that drive or deter be-
havior change. Following a theoretical model, such
as the Health Belief Model (22), will facilitate this
process. Adherence to food safety recommendations
depends on the pregnant woman’s belief that she is
susceptible to getting a foodborne illness, and that if
she does, the illness could hold serious consequences
for her and her baby. The benefit of avoiding the risk of
fetal death or congenital defects should override the
barriers of, for example, a preference for and the con-
venience of eating certain risky foods. However, ad-
dressing motivators and barriers to behavior change
will only be complete when efficacy expectations are
met. Pregnant women need to be given the tools
to successfully avoid risky foods during pregnancy
without negatively affecting their personal health or
lifestyle.

Food Safety Information Needs Assessment

The focus group participants were asked about
their desires and needs for education on food safety.
Overwhelmingly, women in 9/11 groups stated that
they wanted to know the answer to why each rec-
ommendation was being made. They wanted detailed
information (6/11) and information on the specific
risks associated with not following the recommenda-
tions (6/11). Another major theme was the need for
basic food safety information (9/11). In the Spanish-
speaking group, participants asked for basic informa-
tion on correct methods for thawing meats. Other
groups discussed correct techniques for cleaning and
washing and avoiding cross contamination.

The majority of women trusted information from
their doctors (8/11) and said they preferred to receive
food safety information at their doctors’ offices and
clinics (7/11) or at least have the information en-
dorsed by their doctors (10/11) or other credible,
informed sources backed by research (7/11). The
Spanish-speaking group, however, indicated that they
did not want the information to come from doctors,
but rather from their WIC clinic. Family and friends
were another important source of advice during preg-
nancy mentioned in 7 of 11 groups.

These women preferred to receive food safety
education before getting pregnant (mentioned in 6
of 11 groups), in the information packet they re-
ceived at their first doctor’s visit upon becoming

pregnant (5/10), or somehow at the beginning of
pregnancy (4/10). Typically, participants asked that
food safety information be in written form, such as
brochures, pamphlets, and/or booklets (8/11). Some
women, however, preferred that information be de-
livered verbally, in personal discussion groups. The
Hispanic group, in particular, valued the spoken over
the written word.

Women in 8 of 11 groups were asked about the
specific type and format they would prefer for the
written food safety educational materials. Responses
varied, from the quick and easy to the full booklet of
information. Having quick and easy to read bulleted
information, with links to web sites and places for
more information relating to risks and statistics, was
the format preferred by multiple women in 6/8 groups.
One strong suggestion in each of four groups was to ti-
tle the food safety information as applicable for preg-
nant women specifically. The women wanted written
materials that were colorful, attention grabbing, easy
to read (content and style), with lots of pictures (6/8).
This format, they said, would catch the attention of
pregnant women who don’t have time to read every-
thing they see.

CONCLUSIONS AND IMPLICATIONS

Several factors limit the generalizability of the
findings in this study. First, inherent in the open-ended
nature of focus groups (25), this study could not reflect
all opinions of all participants, since questions were
not consistently directed at individual participants,
but to the group as a whole. Second, because focus
groups were conducted in three states with unequal
groups and diverse population samples, across-state
differences in food safety attitudes and risky food
preferences could not be adequately described. Third,
our study’s recruitment methods, volunteer subjects,
and limited sample size (consisting mostly of well-
educated white/non-Hispanic women) make it diffi-
cult to generalize our findings to other populations
groups of pregnant women (25).

Given these limitations, this study demonstrates
a lack of knowledge among this population of preg-
nant women about their higher risk for certain food-
borne illnesses and about current food handling and
consumption recommendations aimed at reducing
that risk. The pregnant women in this study were also
not aware that some foodborne illnesses (e.g., liste-
riosis and toxoplasmosis) can cause fetal harm. And,
they were resistant to changing current eating habits
without the proof of why and the tools necessary
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to make change possible. In particular, the pregnant
women in this study were not familiar with several
relatively new food consumption and handling rec-
ommendations (e.g., avoid soft cheeses, smoked fish
served cold, cold deli salads, and lunch meats not
reheated to 165◦F) designed to reduce the risk of
L. monocytogenes. Clearly, women of child-bearing
age need to be receiving more information about this
pathogen, its potential to harm the fetus, likely food
sources, and risk prevention methods.

The findings in this study also demonstrated that
factors other than previous knowledge of risk affected
food consumption and handling behaviors. Such fac-
tors included not having gotten sick from risky foods
in the past, the ease or difficulty of following a rec-
ommendation, personal taste preferences, and con-
venience factors. For example, despite knowing about
the importance of adequately cooking meat and poul-
try, most women in this study showed strong resis-
tance to using a thermometer to make sure foods were
cooked to safe temperatures. Although most knew
about the recommendation to avoid raw eggs, more
than a third reported eating runny eggs or homemade
cookie dough containing raw eggs because of personal
preferences.

The number of questions raised in the focus
groups about which foods were included in the rec-
ommendations, specifically for those recommenda-
tions associated with L. monocytogenes, points to the
need for more research-based information on specific
foods and food properties that promote the growth
of L. monocytogenes. Currently, much of the avail-
able information on food sources of L. monocyto-
genes is based on sporadic case and outbreak data (5)
rather than on researched-based information regard-
ing the potential for a food to support the growth of
L. monocytogenes.

Using the Health Belief Model as a theoretical
framework, the findings in this study provide infor-
mation useful in the development of food safety edu-
cational materials aimed at reducing the incidence of
foodborne illness and its consequences during preg-
nancy. When developing food safety education ma-
terials for pregnant women, one question to ask is
whether pregnant women, if presented with explana-
tory and credible information, will be willing to mod-
ify their food consumption behaviors. This study pro-
vides data to suggest that at least white, educated
pregnant women will respond favorably to such infor-
mation. The small sample of African-American and
Asian participants indicates a further need to study
the food safety attitudes and information needs of
these populations. In addition, results from the one

Hispanic focus group emphasize the need for further
study with this population to determine their specific
education needs and the best method of information
dissemination.

In summary, for this audience of pregnant
women, the data suggest a lack of knowledge and
information regarding food safety during pregnancy.
The next step in improving the health of pregnant
women and their fetuses is to develop informational
campaigns on foodborne illnesses of particular con-
cern to pregnant women that answer the question
of “why,” both for consumers and for health care
providers. There is a need to ensure that the health
care providers who work with pregnant women are
well versed on current food safety issues during preg-
nancy and potentially hazardous foods. Health care
providers and educators need to seek current research
to accept the accuracy and importance of food safety
recommendations and be able to clearly describe the
risks and severity of foodborne illnesses to their preg-
nant clients. Targeted information for consumers must
clearly explain the steps pregnant women can take to
reduce their risk of foodborne illness, provide lists of
specific foods that should be avoided, educate women
on how to safely eat out at restaurants during preg-
nancy, and address the barrier of personal preference
which may override the motivation to eat safe foods
during pregnancy. On the basis of our findings, preg-
nant women might increase compliance with many
of the recommendations if given clear, easy-to-read
information from a credible source. In addition, an
increased availability of information on safe cooking
temperatures and times, better information on food
labels regarding product processing (e.g., pasteuriza-
tion or additives used minimize growth of L. monocy-
togenes), and possibly the distribution of easy-to-use
thermometers might improve these women’s ability to
follow safe food handling consumption and handling
practices during pregnancy.
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