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ABSTRACT

Ready-to-eat (RTE) foods are convenient and have increased
in popularity over the past 20 years. Questions about the safety
of RTE foods arose after numerous outbreaks of Listeria mono-
cytogenes were linked to the consumption of RTE foods, mostly
deli meats.To assess current consumers’ food safety perceptions
as well as shopping preferences in Northwest Arkansas, 213
consumers were surveyed. Consumers responded that the
primary reasons for purchasing deli foods were convenience
(37%), taste (32%) and nutritional value (11%). Most of the
respondents (68%) believed that deli foods are more nutritious
than restaurant foods. A majority responded that deli foods are
“as safe as” (66%) or “safer than” (32%) restaurant foods. The
food safety perception depended on shopping frequency at delis
as well as formal education level. With an increasing frequency
of shopping at stand-alone delis, consumers were more likely to
perceive deli foods as “safer than” restaurant foods. Consumers
with a post-secondary degree were more likely to categorize
deli foods as “as safe as” restaurant foods. In conclusion, it
appears that Northwest Arkansas deli customers generally
are not highly concerned about deli food safety and are only
marginally aware of risks associated with these products.

INTRODUCTION

Ready-to-eat (RTE) foods are food
products that may be safely consumed
without any further preparation (such as
cooking or reheating) by the consumer
(34). They are convenient and quick;
therefore, they have increased in popu-
larity in the last 20 years (10, 22). Deli
meats are RTE meat or poultry products
that are usually sliced, either in the pro-
cessing facility or after distribution, and
typically assembled in a sandwich for
consumption (74). Deli meats can be
bought at the grocery store deli counter
or at a stand-alone deli, with stand-alone
delis defined as commercial establish-
ments that are not part of a larger store.

Questions about the safety of RTE
foods arose after the occurrence of nu-
merous outbreaks of disease linked to
Listeria monocytogenes (4, 6, 7, 8, 31),
often linked to the consumption of RTE
foods, mostly RTE deli meats (18, 23,
28, 32, 37). According to the Centers
for Disease Control and Prevention, ev-
ery year approximately 2,500 people in
the United States get listeriosis, resulting
in approximately 2,300 hospitalizations
and 500 deaths (5, 13, 26). The high
rates of hospitalization and death from
listeriosis show that when cases do occur,
the illness is severe compared with that
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TABLE 1I.

Survey of deli/grocery store customers: survey instrument questions

I. How often do you shop at stand-alone delis (other than the grocery store deli)? (Please Circle one)
Never I-2 times per week I-2 times per month I-2 times per year

2. How often do you shop at the deli counter at the grocery store? (Circle one)
Never I-2 times per week I-2 times per month I-2 times per year

3. At stand-alone delis, which type of food do you purchase most often? (Circle one)
Sandwiches Salads Other prepared foods NA

4. At grocery store deli counters, which type of food do you purchase most often? (Circle one)
Deli meats Cheese Sandwiches Salads Other prepared foods NA

5. In general, | feel food from the deli is restaurant foods. (Fill in the blank)
less safe than / as safe as / more safe than (Circle one)

6. Where do you purchase most of your deli foods? (Circle one)
Local stand-alone delis Chain stand-alone delis Grocery Store deli counter NA

7. | believe that food purchased from a deli or served at a restaurant have about the same nutritional
value.
Yes No

8.  Which statement best explains why you purchase deli foods? (Circle one)

a. Taste b. Nutritional quality c. Safety
d. Convenience e. Quality of service f. Selection
g. Cost h. NA

9. Which of these do you think is least likely to cause food poisoning? (Circle one)
Hot sandwiches Cold sandwiches Salads

10. In comparison to conventional deli items, would you be willing to pay more for
Organic deli items All natural deli items Neither of these

? (Circle one)

I'l. Which of these do you think is least likely to cause food poisoning? (Circle one)
Organic deli items All natural deli items Conventional deli items

To help ensure that our survey reflects a cross-section of the population, please answer the following:

12. Please circle your age group: 18-25 26-35 3645 4655 5665 >65
13. Please circle the gender you most identify with: Male Female
14. Please circle the ethnic group you most identify with:

Hispanic/Latino White Black Asian Other

I5. Please circle your highest education level:

a. Fewer than 12 years of schooling
b. High school graduate or GED
c. Associate’s or technical degree

d. Bachelor’s degree
e. Master’s degree

f. Professional degree or Ph.D.

mised individuals are affected (5, 21).
In 2003, the Food and Drug Adminis-
tration (FDA) and the Food Safety and
Inspection Service (FSIS) developed a
comparative risk assessment of L. mono-
cytogenes in 23 categories of RTE foods.
As a conclusion of this study, deli meats
were categorized as the RTE food cat-
egory with the highest risk level, causing
an estimated 1,600 cases of listeriosis per
year (37).

Two distinct forms of sliced deli
meats are available. The first type is

pre-sliced and packaged under continu-
ous federal inspection and purchased by
consumers in retail outlets such as gro-
cery stores. The second type of RTE deli
meats are those that are produced in bulk
and then sliced fresh in retail facilities.
A higher incidence of L. monocytogenes
contamination has been observed in the
in-store sliced deli meats than in the pre-
sliced, packaged deli meat products (13,
16, 17). This indicates in-store product
contamination of the in-store sliced
RTE deli meats. The current Listeria risk

assessment estimates that in-store sliced
deli meats could contribute to a high
percentage (83%) of all the listeriosis
caused by deli meats (13).

During production, RTE meats are
subject to a thermal process that is de-
signed to kill any L. monocytogenes pres-
ent; however, the organism can be pres-
ent because of a processing error, such
as inadequate temperature or processing
time that did not eliminate all of the
L. monocytogenes present in the product.
Most often, its presence in finished foods
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TABLE 2. Socio-demographic characteristics of the sample, sample size (N) = 213

Socio-demographic characteristic % of total
Gender

Male 423
Female 57.7
Age group

18-25 85
26-35 16.9
36-45 239
46-55 23.0
56-65 13.6
>65 14.1
Educational level

Fewer than 12 years of schooling 4.7
High school graduate or GED 30.5
Associate’s or technical degree 17.8
Bachelor’s degree 28.2
Master’s degree 8.0
Professional degree or Ph.D. 10.8
Ethnicity

Caucasian 89.2
Hispanic/Latino 5.6
African-Americans 33
Asian 0.5
Other 1.4

is due to post-processing contamination
(5, 15). Even after adequate heat treat-
ment, food products can be contami-
nated by biofilms present on the surfaces
of various equipment, by environmental
contamination, or by cross-contamina-
tion (15). Multiple reports have suggest-
ed that L. monocytogenes contamination
is most likely due to recontamination or
cross-contamination in the retail envi-
ronment during handling steps such as
peeling, slicing and repacking (23, 30,
38).

Food handlers, customers, and the
environment are potential sources of
L. monocytogenes (23). Safe food-handling
behavior is very important to reduce the
risk and incidence of foodborne disease
(29). A recent survey revealed that most
food handlers (95%) were aware of food
safety behaviors; however, a majority of
the respondents (63%) admitted that they
do not always carry them out (9). Less is
known about the food safety knowledge

of customers who frequent deli establish-
ments. Therefore, the overall focus of this
study was to access customers awareness
of food safety issues associated with delis.
Current food safety perceptions of deli
foods among customers at commercial
grocery establishments with in-store
deli operations were assessed by use of
a survey instrument that also included
inquiries on shopping habits, such as
frequency of shopping at a deli and
type of products bought (including or-
ganic and natural products) as well as the
motives for purchasing deli foods. In
addition, the perception of the nutritional
value of deli foods was estimated.

MATERIALS
AND METHODS

Survey instrument

A 15-question survey (Table 1) and
the protocol to be used were approved by
the Human Subjects Committee of the

Institutional Review Board of the Uni-
versity of Arkansas (Fayetteville, AR).
Initially, respondents were asked about
their shopping habits: the frequency of
shopping at a deli, stand-alone delis and
grocery store deli counters (Questions
1, 2, 6), the types of products bought at
those delis (Questions 3 and 4) and rea-
sons for purchasing deli foods (Question
8). The second component focused on
the customers’ opinions about the food
quality at the deli counter, such as the
foods’ safety (Question 5 and 9) and nu-
tritional value (Question 7). In the final
section, questions about organic and all
natural deli items (Questions 10 and 11)
were asked, such as questions regarding
food safety and willingness to pay more
for organic or all-natural deli items than
for conventional deli items. In addition,
demographic information (Questions 12
— 15) was collected, such as the respon-
dent’s age group, gender, ethnicity and
educational level.
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FIGURE I.

Food safety perception of deli foods compared with restaurant foods

(deli food is “less safe than”/“as safe as” / “more safe than” restaurant food) of 213

retail grocery shoppers

1.9%

B Deli food is less safe than restaurant food

B Deli food is as safe as restaurant food

ODeli food is safer than restaurant food

FIGURE 2. Contingency Analysis comparing food safety perception of deli foods
compared with restaurant foods (deli food is “as safe as” / “more safe than” restaurant
food) versus level of formal education in a Mosaic plot of 213 retail grocery shoppers

(Chi*-test: P = 0.019, significant at level 0.05)
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Survey procedures

Questions for the questionnaire
were developed on the basis of the specif-
ic needs of the study. The questionnaire
was field-tested with a small group of
individuals. Each question was evaluated
for clarity and examined to determine
whether it provided the desired informa-
tion. The length of the survey was evalu-
ated as well. Discussion among group
participants about the questionnaire

further improved it. The surveys were
conducted during February and March
2009 in three different retail grocery
store locations in Northwest Arkansas,
one in Fayetteville and two in Spring-
dale. At each location, the surveys were
carried out for 3 hours on two differ-
ent days corresponding to one weekday
(Mon/Tues/Wed/Thurs) and one day in
the weekend (Saturday), during the high-
traffic time as defined by the respective
store manager. To motivate the custom-

ers to participate in the study, University
of Arkansas mascot cups were provided
as gifts of appreciation for completing
the survey form. In order to increase
the diversity of respondents, one of the
surveys was conducted at a store in a
neighborhood with a higher proportion
of Hispanic residents. A Spanish trans-
lation of the survey was provided for any
customers for whom communication in
Spanish might be preferable.

Statistical analysis

The survey data were entered and
analyzed in JMP (release 7.0.2: SAS In-
stitute, Inc.). Each respondent was given
a corresponding number and his/her
answers to each question were entered
in JMP with a specific code. It was cross
checked twice for accuracy. Once all the
data were entered into JMD, relationships
between two variables were identified by
use of a bivariate analysis of frequencies
with the contingency analysis in JMP. To
test the independence of cross tabular
data, a chi-square test was performed in
JMP. In all statistical tests, a significance
level of 0.05 was used to identify signifi-
cant differences.

RESULTS

A total of 213 respondents com-
pleted the survey in three different retail
grocery stores. The overall demographic
analysis revealed the gender split of the
respondents to be 42% male and 58%
female. An overview of the socio-demo-
graphic characteristics of our sample is
shown in Table 2 and illustrates that each
age group of interest was represented. For
most respondents, the highest level of
education selected was high school
or GED (30.5%), associates or tech-
nical degree (17.8%) or bachelor’s
degree (28.2%). Most participants (89%)
identified themselves as Caucasian, with
slightly over 10% of the respondents iden-
tifying with other ethnicities.

Food safety perception

A majority of the respondents per-
ceived deli foods as being “as safe as”
(66%) or “safer than” (32%) restaurant
foods and only 2% perceived deli foods
as being “less safe than” restaurant food
(Fig. 1). Whether consumers answered
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FIGURE 3.

Contingency Analysis comparing food safety perception of deli foods

compared with restaurant foods (deli food is “as safe as” / “more safe than” restaurant
food) versus stand-alone deli shopping frequency of 213 surveyed grocery-store shop-
pers in a Mosaic Plot (Chitest: P = 0.001, significant at level 0.05)
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FIGURE 4. Contingency Analysis comparing food safety perception of deli foods
compared with restaurant foods (deli food is “as safe as” / “more safe than” restaurant
food) versus ethnicity in a Mosaic Plot of 213 retail grocery shoppers (Chi*-test:

P = 0.003, significant at level 0.05)
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“as safe as” or “safer than” was independ-
ent of their age group (P = 0.837) and
0.257) but did depend

on their level of formal education, i.e.,

gender (P =

whether theyhadauniversity degree ornot
(P = 0.019), and on the frequency of
their shopping at the stand-alone deli

(P =0.001) or grocery store deli counter
(P = 0.007). Respondents with a post-
secondary degree (Bachelor, Master or
Ph.D.) tended to perceive deli foods in
the “as safe as restaurants foods” category
more than did respondents without a
post-secondary degree, who perceived

deli foods as more likely to be “safer
(Fig. 2). Food
safety perception also depended on the

than restaurant foods”

frequency of shopping at delis; with
an increasing frequency of shopping at
stand-alone delis, respondents were more
likely to perceive deli foods as “safer
than” restaurant foods (Fig. 3).

The perception of safety tended
to depend on the ethnicity of the re-
spondent (Caucasian or otherwise) (P =
0.003) (Fig. 4). Respondents who iden-
tified themselves as Caucasian tended to
perceive deli foods primarily as “as safe
as” restaurant foods, compared with
the non-Caucasian respondents, who
perceived deli foods as more likely to
How-

ever, caution should be exercised when

be “safer than” restaurant foods.

evaluating these data, because all but 23
of the 213 respondents were Caucasian.
Future research needs to address the ef-
fect of ethnic differences by performing
more surveys in areas with greater ethnic
diversity and by incorporating additional
features into the survey instruments that
encourage responses, such as having a
language translator present during the
survey. This could elicit more responses
from respondents who are not comfort-

able reading or speaking in English.

Shopping habits, motives and
perception of nutritional value

The respondents were asked about
their deli shopping habits and motives. A
large portion of the respondents (81%)
answered that they bought most of their
deli foods at the grocery deli counter, not
at local or chain stand-alone delis. One-
third of the respondents (33%) never
shopped at stand-alone delis, whereas
only 6% never shopped at the grocery
store deli counter (Fig. 5). About 85%
of the respondents regularly (weekly or
monthly) purchased deli items at the
grocery deli counter, compared with only
49% of the respondents who regularly
shopped at a stand-alone deli (Fig. 5).

We recognize that the types of food
purchased at stand-alone and grocery
store delis cannot be compared directly,
since the items offered differ. However,
these data can potentially help identify
shopping habits at all places selling foods
using deli ingredients. Most customers
responding to our survey replied that
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FIGURE 5. Shopping frequency at delis of 213 retail grocery shoppers
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FIGURE 6. Types of food most often bought at delis by 213 retail grocery shoppers
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they shop at stand-alone delis to buy
sandwiches (41%) but also purchase oth-
er prepared food (20%) and salads (9%).
However, when they shop at the grocery
store deli counter, deli meats (64%) are
the predominant purchase (Fig. 6). The
primary reasons for the purchase of deli
foods were convenience and taste; the
different reasons were (in decreasing or-
der of importance): convenience (37%),
taste (32%), nutritional value (11%), se-
lection (9%), safety (3%), quality of the
service (3%), cost (2%) and other (5%).

Most of the respondents (68%) also
believed that deli foods are more nutri-
tious than restaurant foods. This per-
ception of the greater nutritional value
of deli foods compared with restaurant

Grocery store's deli counter

foods seems to be consistent for the
different demographic groups, because
it did not depend on age (P = 0.175),
gender (P = 0.982), level of formal edu-
cation (P = 0.501), ethnicity (= 0.150)
or the frequency of shopping at a stand-
alone (P = 0.662) or grocery store deli
counter (P =0.712).

Organic and all-natural deli
foods

When respondents compared the
willingness to pay for organic versus all-
natural deli products, 35% stated that
they would be willing to pay more for
all-natural deli foods and 24% would
pay more for organic deli foods. How-
ever, most respondents (41%) would not

be willing to pay more for either organic
or all-natural deli products than for con-
ventional deli products. Nevertheless,
stated willingness to pay more for or-
ganic and all-natural deli foods may be
subject to hypothetical bias. Individuals
may respond differently to hypothetical
questions than to a situation of real pay-
ment; therefore, their stated willingness
to pay may be different from their actual
willingness to pay in real market situa-
tions.

DISCUSSION

Food safety perception

Our study showed that most cos-
tumers perceived deli foods as being “as
safe as” (66%) or “safer than” (32%) res-
taurant foods. This result is consistent
with a Food Safety Survey from the FDA
and FSIS (36) that showed that consum-
ers think that foodborne illness most
likely stems from food-handling proce-
dures at food processing plants (43%)
and restaurants (20%). Fewer respon-
dents indicated that most food safety
problems occur at supermarkets (6%) or
at home (15%). A similar study from the
Food Marketing Institute (71) revealed
that over the past few years, the concern
of food safety problems in supermarkets
and homes has steadily declined. Only
3% and 4% of consumers think that
food safety problems are most likely to
occur at supermarkets and homes, re-
spectively. In addition, the International
Dairy-Deli-Bakery Association (IDDBA)
reported that 96% of consumers believe
that food in the supermarket delis is han-
dled safely (20).

The food safety perception that food
at the deli counter is relatively safe might
be due to the low awareness of Listeria
and unfamiliarity with the frequency of
problems it can cause in deli foods. The
FDA/FESIS Food Safety Survey (35, 36),
which measured changes in consumer
knowledge, safe handling practices and
confidence in the safety of poultry and
meat, revealed that most consumers are
aware of Salmonella (86%) and E. coli
(85%) but not of Listeria (30%). Al-
though awareness of Listeria has grown
from 9% in 1993 to 14% in 1998 and
31% in 2001, it appears that awareness
has not increased since 2001, given that
in 2006 only 30% of the people had
heard of Listeria as a problem in food.
Similarly, Cates et al. (3) reported that
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less than half of consumers are familiar
with Listeria, compared with 94% for
Salmonella and E. coli. Additionally, care
must be taken with regard to self-re-
ported awareness, because this might be
lower than actual awareness. Indeed,
over two-thirds of consumers who
reported being aware of Listeria were not
able to identify possible food vehicles
(3). Respondents without a post-second-
ary degree were more likely than those
with such a degree to perceive deli foods
as “safer than” restaurant foods, which
might be explained by a lower awareness
of Listeria. Awareness of Listeria has been
reported to be generally lower among
respondents with relatively low edu-
cation and incomes (3, 24).

The perception of delis being
relatively safe is of concern, given the
inconsistent levels of regulatory food
safety oversight currently prevalent in
delis. Federal inspectors enforce Good
Manufacturing Practices (GMPs) and
Sanitation Standard Operating Proce-
dures (SSOP; a part of the HACCP) at
production plants, but GMPs and SSOP
are not mandatory at the retail deli. It is
up to the supermarkets and local health
department inspectors to ensure that
deli departments develop and imple-
ment SSOP. Martin et al. (25) reported
that the retail and food service indus-
tries are being inspected less frequently
than production plants and often do not
implement HACCP-based food safety
principles. According to Lianou and
Sofos (23), the combination of limited
control interventions and lack of a regu-
latory framework increases the risk of L.
monocytogenes contamination of RTE
foods in retail and food service environ-
ments. Suitable cleaning, sanitation and
hygiene as well as temperature control
are necessary to prevent or inhibit con-
tamination with and growth of L. mono-
cytogenes. Therefore, it is important that
there be sufficient and consistent control
interventions as well as regulation of
delis (23). Temperature control during
slicing, packaging and storage, although
important, is lacking at most grocery deli
counters (19). In federally inspected pro-
cessing plants producing deli foods, the
operations take place at temperatures be-
low 55°F and storage occurs below 40°F.
At most grocery store deli counters; how-
ever, there is no temperature control: op-
erations such as slicing take place at room
temperature, and the temperature at the
deli showcase can be above 40°F (19).

Shopping habits

Our study shows that about half of
the respondents shop weekly or monthly
at the grocery store deli counter. This
result is similar to the results reported
by the Food Marketing Institute (12),
which found that 60% of the respon-
dents purchase fresh cut deli items from
supermarkets on a monthly basis. As for
the items bought at delis, our results are
consistent with those reported by ID-
DBA (20), which listed the top 12 most
consumed deli products for households.
Based on this report, sliced-to-order
luncheon meat is the deli item most
often consumed (on average 2.9 times/
week), followed by sandwiches (2.7
times/week). Pre-sliced packaged deli
meats have an average weekly houschold
consumption of 1 time/week (20), which
is only one-third of the consumption of
retail sliced deli meats.

Our results support the conclusions
of IDDBA (20) and Mitchell (27), who
reported convenience as the most com-
mon reason for purchasing at the in-store
deli counter. Many consumers are seek-
ing convenient meals, which likely con-
tributes to increased deli purchases. In
addition, Mitchell (2009) suggests that
the slowdown in consumer spending
due to the economic situation is benefi-
cial to the deli; consumers have become
more cost-minded, resulting in a shift
from food purchases at a fast-casual res-
taurant to a cheaper alternative such as
a deli. However, in our study, only 2%
of the respondents purchased deli foods
because of cost considerations.

Limitations of the study

One of the limitations of the study
is the sample size. A sample size of 213 is
sufficient for a survey study, but caution
is necessary when generalizing the results
to a larger population. The respondents
who participated were not selected ran-
domly, since we approached the shoppers
and asked them to participate voluntarily,
after we had selected specific grocery
stores. This might result in sample se-
lection bias. The stores were all located
fairly close together, in neighboring cit-
ies. In addition, only shoppers who chose
to participate were questioned (volunteer
bias). We provided University of Arkan-
sas mascot cups as gifts of appreciation
for completing the survey, in an attempt
to motivate more shoppers to participate;

however, this is only a small reward. Pay-
ment awards with a value high enough
to offset the time spent for all shoppers
would have resulted in less bias in select-
ion of participants but would greatly
affect the cost of the study.

CONCLUSIONS

Most consumers are not aware of
the danger of RTE deli meats and Listeria
contamination, and this lack of aware-
ness may prevent consumers from taking
proper precautions when handling RTE
foods. Unfortunately, we do not know
where most foodborne illness originates,
but people’s belief that it is somewhere
other than the grocery store or their
own home might reduce their concern
for food safety at the grocery store or at
home. In the future, there is a need not
only to continue educating consumers
about possible food safety problems and
foodborne pathogens such as Listeria but
also to help them develop more under-
standing of safe food-handling practices
to help prevent foodborne illness (36).
From the results of multiple studies (7,
22), we can conclude that consumers
often do not know about the recom-
mended refrigerator temperature of 40°F
or below. It is necessary to educate con-
sumers about the consequences of unsafe
practices so as to motivate them to follow
food safety guidelines.

According to Bruhn (2), not only
the consumer but also the health com-
munity, food industry regulators and
the media are responsible for educat-
ing consumers so as to ensure that they
handle foods correctly. When consumers
do not follow the guidelines (insufficient
temperature control, poor hygiene), this
means that the food safety message has
not been delivered effectively, and more
or different means of education are nec-
essary. Supermarket delis can provide
food safety information. In 2004, 43%
of in-store delis provided information
about how long the food can be stored;
this figure is only marginally higher than
it was in 1999 (40%) (20). In addition,
because most consumers get information
about food safety from the media, it will
be important to continue working with
the media to get food safety information
out to the consumer most effectively.
The use of food labels is another effi-
cient mechanism that is used to provide
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food safety information to the consumer
(33, 36). A possible strategy to increase
the consumer’s knowledge is obligating
pre-sliced as well as in-store sliced deli
meats to have product labels containing
safe food-handling information as well as
warnings for the more susceptible popu-
lation groups.

Consumers may not be well in-
formed, and food handlers may need
to become better educated about food
safety principles to adopt appropriate
oversight in the deli. Given the incon-
sistent quality of food safety regulatory
control, better food safety training and
education of food handlers are needed.
The food handlers should not just be
told what to do but, to be effective, they
should be encouraged to learn about the
consequences of their handling. Perhaps
handlers might become more willing to
change behaviors as a result of better
understanding of consequences than as
a result of someone directing them to
do something without explaining why
it is important. We can conclude that a
combined effort throughout the entire
food chain (that includes not only the
processing company and the retailer but
the consumer as well) will be necessary
for further reduction in the risk of list-
eriosis.
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