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This article describes the development and
preliminary evaluation of model materials designed
as one step in helping consumers understand how
scientists assess food risks, how that information is
used in food safety policy decisions, and what indi-
viduals can do to protect themselves from residual
risks. Fecus groups provided feedback on draft mate-
rials, and experts reviewed the simplified descriptions
of specific food risks to assure consistency with cur-
rent scientific knowledge. We used pilot tests to
examine {1) whether initial factual questions would
prompt more learning, and (2) the relative effective-
ness of two formats: a paper version similar to typical
government pamphlets and an interactive computer
version. People learmed about food safely from either
version. There was little evidence that the “prompting”
questions led to more learning, nor did subjects leamn
more from the computer version. Results suggest that
the materials made respondents more comfortable
about their own ability to choose and prepare safe food
and increased their confidence in actions taken by
government and industry.
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Intreduction

Experts are increasingly cencerned that ardinary consumers
worry about the wrong risks (Science, 1990; Stevens, 1991).
Food risks are an important example because of trade-offs among
nutrition, taste, and safety. Consumer confidence has been shaken
by incidents of actual illness (e.g.. from Listeria in cheese, aldecarb
in watermelons) and by repans of potential dangers (e.g.. cyanide in
grapes. Alar in apples), Citizens have a sense of anxiety about food
safety policies and belicve that their focd choices have become
more complicated {Zellnes & Degner, 1989; Bord, 1991
Preston et al., 1991).

Experts often lament that if consumers merely understood how
risks are estimated and how that information is used in policy deci.
sions, they would have more confidence in the safety of our food
supply (Scheuplein, no date). The food industry and government
agencies have argued that food is safer than ever, and that the public
should accept scientists” staterments that minute residues of pesti-
cides and additives are not harmful. This strategy has nol worked,
even though risk estimates generally support such statements,

It is difficult 1o communicate risks effectively, especially long-term
fisks such as those fram some pesticides and food additives (Adler &
Fittle, 1984: Tversky £ Kahneman, 1974; Slovic, 1987: Krimsky &
Flough, 1988; Bord et al,. 1989). Most people find it difficult to
understand small risks. They either tend to ignore some risks
entirely {e.g.. people who eat raw shelifish from contaminated
waters) or 1o worry a great deal even when scientists’ estimates show
srnall risk (e.qg.. people who refuse to eat produce when pesticides
were used in preduction) (Fisher, et al,, 1989). Such evidence is
consistent with experts’ perceptions that consurmers do not under-
stand the size of a particular risk. Thus, one step in achieving
convergence of views between experts and consumers is to make
sure that they agree about the magnitude of risk estimates.

A second step toward achieving divergence is to help scientists
understand the problem as the consumer defines it, Consumer
judgments include risk characteristics (called risk qualities by the
Mational Research Council, 1989) that go beyond scientific measures
of the magnitude of the risk. For example, consumers tend to judge
a risk that is involuntary and dreaded as more serious than the seme
size rigk that is voluntary and not dreaded. Helping consumers
understand the science behind the risk estimates, along with helping
experts acknowledge and ameliorate risk characteristics. can lead to
convergence in their dsk judgments,

Our research concentrated on the first step—developing model
materials to improve consumers’ ability to understand the magnitude
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of food risks. The sections below describe the design, development,
and preliminary evaluation of these materials,

Methods
Designing the materials

The goal was to design materials concentrating on what consum-
ers wanl o know and what they need o know for two purposes:
(1) Understanding how large risks are (for specific foods) and (2)
Understanding how those risks can be reduced by actions in various
stages of food production, focd processing, and food preparation.

The general adult population might be viewed as the appropriate
target audience for such information. However, our model materials
were targeted to the subset of English-speaking adults who prepare
food at home, especially those who might be reached by Cooperative
Extension programs. We wanted to choose example-risks that
reflected real-life concerns, while demonstrating how people react to
altermnative information-delivery methods. For instance, people often
judge inorganic risks as more serious than natural risks (Sandman,
1986). This tendency suggested narrowing the range of example
risks to naturally occurring toxing, contaminants, and microorgan-
isms, rather then including both notural and inorganic risks.

The research design tests two delivery alternatives: (1) Informa-
thion pamphlets and (2) An interactive computer program. Experts
traditionally have used pamphlets to inform target audiences.

The potential for kiosks at super markets, shopping malls, and
public libraries made it worth testing whether a computer presenta-
tion might be more effective. The most reliable test would minimize
the unique lfeatures of each delivery altérnative, consequently, we
made the farmat and information as similar as possible. Our com.
puter version Is Incorporated in a program that automatically records
respenses and the time taken by each respondent (Sawtooth Soft-
ware, 1989). This program is set up for IBM.compalible systems
and can be used on personal computers. The model computer
wersion has no color and only the simplest of graphics. If it tumed
out to be substantially more effective in pilot testing, we expected
that more sophisticated materials could be developed, a3 well as
being converted for use on Macintosh computers.

Testing in the Development Phase

The first few versions of the research included three example
foodbormne risks: Salmonella in eqggs, botulism, and aflatoxin.
The materials were reviewed by federal government and university
experts for their perspective on what consumers need to know and
assurance that the information was consistent with current science,
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Two sets of pretests revealed more about what consumers want o
know,. In the first pretest two focus groups reacted to preliminary
pamphlets (Desvousges & Smith, 1988). A wotal of 23 undergradu-
ate students in an agricultural econemics course participated in the
focus groups.

Input from the focus groups was used to revise the materials and
develop the computer version, In the second pretast 48 Cooperative
Extension specialists and agents worked through either the paper
version or the computer version, Their responses showed that the
materials were too long, so we cut the materials to one example risk:
Salmonella in eggs.

Meither set of pretest participants was expected o be representa-
tive of the general adult population. However, they provided sugges-
tive input rather than data for analysis.

Pilot Testing

After final revision data for analyzing the materials were collected
fromn three groups (Table 1), The first pilot test group (Rose Society)
was selected to be typical of adults whom nutriticn educators,
especially those in Cooperative Extension, try to reach.

Table 1: Pilot Test Groups
# of Participants
Group Total Paper Computer
Version Version
Male Female
Rose Society 34 8 26 21 13
Lancaster 59 (1] 59 47 12
Personal 23 B 15 (1] 23
Totals 116 16 100 68 48

Most participants from the Rose Society group were women who
had completed high school, More than half were middle-aged or
older and lived in suburban neighborhoods. Many expressed conser-
vative and traditional values,

The second group (Lancaster) included women professionals and
paraprofessionals engaged in nutrition education and counseling.
Most were at least 30 years old with some college education. We
expected them to be more knowledgeable about foed risks than the
average consumer, so any difficulty they had with the model materi-
als would be a signal that further revisions were needed.
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A third group (Personal) used the computer version with neigh-
bors, colleagues, and friends. These one-on-one interviews provided
an opportunity for more detailed follow-up than the first two pilot-test
groups. Most participants in the Personal group did not prepare the
majority of the meals, in contrast with those in the other groups.

Across the three pilot-test groups, 80 percent of the respondents
reported hearing about foodbome illness in the last three months.
Mast got this information through TV coverage of local news or local
newspapers. Thirty-eight percent recalled having had a foodbome
illness, 44 percent thought they had not and 1B percent were not
sure, Fifty percent recalled a member of the family or a friend
having foodborne iliness, and 21 percent were not sure. Participants
with higher levels of education rated their knowledge (before reading
the materials) lower than did less educated respondents.

Research Design
In order for the data to be analyzed for a prompting effect and to
determine whether the computer version would be more effective,
participants were distributed among four cells:
Cell 1: Paper version
Cell 2: Computer version
Cell 3: Paper with prompting (answer factual questions first, then
read materials and answer all questions)
Cell 4: Computer with prompting (answer factual questions first,
then work through materials and questions)

All participants were first asked to answer 13 questions, read (or
work through the computer equivalent of) 5 pages of information
about Salmonella, and answer 21 questions at the end of the test,
Those in Cells 3 and 4 were also asked to answer B questions on a
separate sheet before seeing the Salmonella materials. These
questions were the same as those following the Salmonella informa-
tion, and tested prior knowledge. “Cooking eqggs until firm destroys
any Salmonella bacteria in them™ and *Washing and disinfecting the
outer shell of eggs will eliminate all Salmonella bacteria™ are ex-
amples of true-false questions in this section.

Responses to these “before-and-after™ questions provided a
baseline measure of knowledge and allowed us to test whether
prompting increases learning. It took respondents about 20 minutes
to read the materials and respond to the questions. Those in the
Rose Society and Lancaster groups were divided across all four cells.
Limits on the number of personal computers available for the Rose
Society and Lancaster groups yielded small sample sizes in Cells 2
and 4. The Personal group was added to increase the data for Cell 2.
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Evaluation

The literature provides little guidsnce on how to design an effec-
tive pregram for helping people understand the scientific and policy
basis for risk management decisions to protect the feod supply
{Groth, 1990; Covello et al., 1989). For each version we evaluated
how much and what respondents learmed, whether they became
more or less aware of, or concerned about, food risks, and whether
they understood options for managing such risks,

The first task was 1o determine whether the three pilot-test groups
could be combined for analysis. We used Chi-square tests for
questions that called for a specific response and Analysis-of-vari-
ance for questions that elicited a degree (e.g.. “less confident” to
*more confident™ on a sliding scale) (Mendenhall & Reinmuth,
1978). Most results showed the three groups differing significantly,

The Chi-square and Analysis-of-variance tests tell whether groups
differ but not how they differ. We used Duncan’s multiple-range test
to examine how the groups differ. For all tests, a significance level
of 05 was used (i.e., there is a 5 percent chance of rejecting the null
hypothesis of no difference when it actually is true). The groups
were combined only when the analysis failed to show significant
differences in their responses.

Results and Discussion

Hypothesis Testing
Results from the five hypotheses tested are listed below (H1-H5).

H1: Subjects learn from the materials.

Supported. The “after” scores (Table 2) are significantly higher
than the “before™ scores, which demonstrates learning.

Table 2: Share of Factual Answers Correct

With Prompting  Without Prompting

PAPER

Before 73% (32) --

After B8% (32) 87% (36)
COMPUTER

Before 4% (9 =

Alter 1005 (9) 91% (16)

Mate: Figures in parenthesls indicate number of respendents, 30 we have more
conlidence in the results for the paper verslon, This table exchudes the
Personal group because prompling was fol used with the respondents,
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HZ: Prompting (a short quiz before delivering information)
increases ieamfng.

Rejected. For the paper version Table 2 shows similar "after”
levels of perffarmance for those who were prompted (88 percent
correct) and those who were not (87 percent correct).

H3: Subjects learn more from the computer version.

Table 3: On a Scale of 1 {(much more confident) to 7 (much
less confident), how has this infermation affected
your confidence...

(326  that you can choose or prepare safe food? 1.90 - 2.4*

Q27 about actions taken by the govermnment to keep foods safe?
2.34 - 3.34

Q28 about actions taken by the food industry to keep foods safe?
2.75.342

*The range for each questions shows the span of mean values for the
Rose Society, Lancaster, and Personal groups.

Rejected. Table 2 shows little evidence that respondents learn
more about food safety facts from the computer version than from
the paper version. The (very small) computer group with prompting
appears to have a larger increase in scores than the paper group with
prampling, but there is little difference for groups that did not see the
prompting questions.

H4: The materials increase consumers’ confidence about food
safety.

Table 4: How would you like to see food safety
information presented?

Percent %)
computer 9
pamphlet B1
™ BO
newspaper 69
videotape 16
phone call to expert 27

*Sample size = 1048
% indicates first, second, or third cholce for that medium.
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Supported. The materials led to more confidence in food safety
actions taken by industry and government (Table 3). Respondents
cspecially felt more comfortable about their own ability b chooss or
prepare safe food,

H5: Subjects prefer electronic media for receiving information.

Eejected, Pamphlets and TV were ranked about equally as the
preferred medium of delivery. Computers ranked [ast among the six
choices (Table 4],

Discussion

All pilot test groups found some new information in the model
materials and found the materials easy to understand. Many
wanted more information, yet wanted it to be brief and exclude
calculations. Most participants wanted a short definition of the
feodborne illness, its likeliheod, and an explanation about what
to o BF it eecurs.

Many wanted information they could use at their leisure, in a form
they could quit at any point and resume later, This helps explain
why they preferred a pamphlet to a computer version. Respondents
said that incentives, such as coupons. would encourage them to pick
up the pamphlet. Many wanted pamphlets at the checkout counter
or altached Lo the food products, especially just before the holidays
for reference when baking and preparing large meals.,

Participants’ preferences for pamphlets over computers does
not reveal how much learning would take place in an uncentrolled
selting. Some respondents indicated that the computer version
might result in more leaming (in uncentrolled settings) because it
pushes the participant to focus and continue through the materials as
well az provides positive reinforcement for correct responses. These
respondents felt that it would be easier to discard or merely skim a
pamphlet versicn,

Farticipants thought computer materials would be beneficial inman
educational setting. They liked the computer version’s positive
reinforcement features and suggested adding pleasing plctures, Yet
graphics probably cannot be used to their full potential if the primary
group using the materials is to be Cooperative Extension; older
computer hardware in their feld offices often cannot use graphics.

Limitations

Several shortcomings limit what can be concluded from this
research. For example, there was no statistical difference in re-
sponses between the cells that had prompling questions and those
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that did not, nor between responses for the cells using the pamphlet
version and the cells using the computer version. These results may
have been caused by relatively small cell sizes and the fact that the
pilot test groups are nol representative of the target audience.

A potential explanation for the lack of prompting effect is the
intensive media coverage of New York and New Jersey legislation
about raw eggs at the time of the pilot tests. The high initial level of
knowledge might reflect such media coverage. (The Lancaster
respondents would be expected to know more about Salmonella risk
because of their job responsibilities.)

The computer and pamphlet versions of the model materials were
designed to be very similar. {The major difference is that the com-
puter version gives immediate feedback about the correctness of
answers to the factual questions.) This similarity would tend to
minimize differences in responses. However, it might be possible to
capitalize on the unigue aspects of each approach, leading to quite
distinet computer and paper materials so that one Is more effective
for at least some of the hypotheses listed above or with some target
groups (i.e. children). Qur set of model materials clearly does not
utilize the full strength of either pamphléets or computers.

Limited resources meant we could not get access to many suitable
pilet test groups. This limitation also meant that we could not est
model materials for more food risks or food risks in general. The
relatively small sample and the differences in demographic charac-
teristics across pilot test groups make it difficult to generalize from
our results. Participants might have responded differently to materi-
als about ancther food risk, or about several food risks, especially if
materials were available in short segments spread across several
time blocks. Tests with larger, more representative samples and
alternative materials would better determine how much adults leamn
from traditional pamphlets and interactive computer program.

Conclusions

Many materials have been déveloped to help people understand
foadborne risks, bul few have been evaluated to determine whether
they achieve their objectives. The Chemical Education for Public
Understanding Program {(CEPUP, 1992} module is an important
exceplion, but it is designed for middle-school children rather than
adult consumers. Despite the limitations discussed in the previous
section, our research demonstrates that such evaluation can guide
both the design of materials and the choice for medium of delivery.

In cur evaluation participants learned from either version of the
model materials. They preferred the convenience of a pamphlet that
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they could keep, compared with a computer program that might be
aceessible only infrequently and in a group setting. Overall, the
materials made them more confident about their own food cholce
and preparation, and about actions taken by government and
industry to protect food safety.

These materials can serve as a moedel for developing materials on ,
other food risks and for evaluating whether they help consumers
understand the risks. Only through such evaluation will nutrition
educators know whether consumers can make more informed
decisions about food cholce, food preparation, and input into food
safety policy decisions.

References |
Adler, R.5., & Pitle, R.D, (1984). Cajolery or command; Are education |
campaigns an adequate substitute for regulation? Yale Joumal on |
Regulation, I, 159-193, |
Bord, B.J. (1991). Consumer acceptance of irradiated food in the United
States. In 5. Thorn (Ed.), Food frradiation (pp. 61-86). Mew York: |
Elsevier Science Publishing Co., Inc. |
Bord, R.J.. Epp, D.J., & O*Connor, R.J. (1989). Achieving grealer
consislency betwedn subjective and objective risks. Washington, DC:
£1.5, Environrmental Protection Agency, Office of Policy, Flanning, and
Evaluation, (EPA-230/11-89-071).
CEPUP, Chemical Education for Public Understanding Program, {1992).
Chermicals in foods: Additives. Menlo Park, Califormia: Addison-Wesley
Publishing Co.
Covello, ¥.T., McCallum, DuB., & Paviova, M.T, (1989). Effective risk [
commurtication, Mew Yeork: Plenum Press, l
Desvousges, W.H., & Smith, VK. (1988). Focus groups and risk comniu-
nication; The ‘science’ of listening to data, Risk Analysis, 8, 479-484.
Fisher, A., McClelland, G.H., & Schulze, W.D. (1989). Suategles for
explaining very small risks in a community context. Jourmal of the
Amercan Pollulion Conlrol Association, 39, 271-276.
Groth, E., (1990}, Communicaling with consurmers on food safely and risk
feseres. Paper presented at the Institute of Food Technologlsts Annual
Meeting, Anaheim, CA, June 18,
Krirmnsky, S.. & Plough, A. (1988). Envirenmental hazards: Communicating
risks as & social process. Dover, MA: Aubum House.
Mendenhall, W., & Reinmuth, JLE, {1978), Statistics for management and
ecortomics (3rd ed.). Belmont, Californla: Wadswonth Publishing
Company, Ing.
Maticnal Research Council Committee on Risk Perception and Communica-
tion. (1989). Improving risk communication, Washington: Mational
Acaderny Press,
Preston, WP, McGuirk, AM.. & Jones, GM. (1991}, Consumer reaction to
the introduction of bovine somatotropin, In JA. Caswell (Ed.), Econom:
fcs of food safety (pp. 189-210). Mew York: Elsevier Science Publishing
o, Ine,

Joeraal of Applied Communications, Vol, T8, Ha. 2, 1994710




Sandman, Peter M. {1986). Explaining environmental risk. Washington,
DC: U.5. Environmental Protection Agency, Office of Toxic substances,

Sawlmlm“h Software. (1989), Ci2 System, PO, Box 3429, Ketchum, |daho

0.

Scheuplein, B.J. (no date). Perspeclives on loxicologlcal risk: An example:
Food-borne carcinogenle risk. Washington, DC: Food and Drug Adminis-
tration, Office of Toxicological Sciences.

Sclence, 249, (1990). Counting on sclence at EPA, 606-608.

Slovic, P [1987). Perception of risk. Sclence, 236, 280-285.

Stevens, WK, (1991, January 29). What really threatens the environment?
Mew York Times, p. C4.

Twversky. A., & Kahneman, D. {1974). Judgement under uncertainty:
Hewristics and bisses. Sclence, 185, 1124-1131.

Zeliner, JLA,, & Degner, Rl {1989), Consumer willlngness fo pay for safer
food. Paper presented at the Southern Agricultural Economics Meeting,
Mashville, Tennessee.

Acknowledgments

This research was partially funded by the .5, Department of
Agriculture/Extension Service (USDA/ES) under Cooperative agree-
ment Mo, 91-EF5Q-1-4004. Additicnal analysis and copies of the
maodel materials are available in (nderstanding Food Safely Policy
Issues—FReport on Model Materials, by Ann Fisher, Robert King,
William Hewitt, Donald J. Epp, Kelly Finley, J. Lynne Brown, and
Audrey M. Maretzki, AEGRS ¥ 239, College of Agricultural Sciences,
Pennsylvania State Oniversity, University Park, PA.

Invaluable research assistance was provided by graduate assistant
William Hewitt and undergraduate assistant Kelly Finley.

The Institutional Review Board of Pennsylvania State University
approved the use of human subjects for this research April 8, 1991.

A poster version of interim results was displayed at the December
1992 annual meeting of the Society for Risk Analysis, San Diego,
CA. Summary results were presented at the June, 1993 Environ-
ment, Culture, and Food Diversity Conference, University Park, PA,

Journal of Applled Communications, Vol. T8, Mo, 2, 1994711



Photo by John Wozniak

Winner of the Class 24, Black and White Photo Series
Gold Award in the Agricultural Communicators in Education
Critique & Awards Program, this photo by John Wozniak
was shot using & Leica M 4-2 with a /2 Summicron lens and
& Leica IR filter, The photograph was taken for Louisiana
Stote University's LU Today newspaper,

Jacirnal of Applled Commpnicalions, Vol. 78, Mo. 2, 1994/12




	1994_2_6
	1994_2_7
	1994_2_8
	1994_2_9
	1994_2_10
	1994_2_11
	1994_2_12
	1994_2_13
	1994_2_14
	1994_2_15
	1994_2_16
	1994_2_17

