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Usefullness of an illustrated visual aid to promote consumer risk
perception on the amount of pesticide residue in food

Sora PARK*"***3 Tomohiro MASUDA*?, Takuma MURAKOSHI*,
Yayoi KAWASAKI?, Ken UTSUMT™, Atsushi KIMURA**¢,
Shinichi KOYAMA™, Haruo HIBINO*?, Akihiro HINO***7,

‘ *Yuji WADA™®

Abstract

Objective: We developed a visual aid on pesticide residue to promote better consumer understanding of risk
control regarding amounts of pesticide residue in food. and examined the aid's effect on consumer risk per-
cepiion relative to different design elements.

Methods: A cross-sectional survey was conducted for 80 graduate and undergraduate students to examine how
participants would evaluate the risk posed by different levels of pesticide residue when the explanation was
given using (1) text only, (2) text and a cumulative normal distribution function graph, or (3) lext and an
illustration vertically representing the amount of pesticide residue. After being presented with one of these
three explanation conditions, participants were asked to use visual analogue scales to evaluate the risk pre-
sented in three separate scenarios. Data were subsequently analyzed using chi-square tests, with a correct
response (CR) dichotomously defined as one in which the relative magnitude of the evaluated risk was
sequentially congruent with the amount of pesticide residue presented.

Results: The results revealed differences between the overall expected and obtained CR ratios among explana-
tion types for all questions (p<0.05). A residual analysis indicated that CRs occwrred more consislently than
expected for the "text and illustration” coadition (59.3-70.4%). Meanwhile, no difference was found
between the expected and actual ratio of CRs for the “text only” condition (41.4-55.2%), and the ratio of
CRs for the “text and graph” condition was lower than expected for two of the questions (16.7-33.3%).

Conclusion: One-dimensional illustration (text and illush‘aﬁon) is easier to understand and thus more useful as
4 tool to promote consumer risk perception on pesticide residue in food than the two-dimensional cumulative
normal distribution function graph.

(JTHEP, 2014 : 22(2) : 1-11)

Key words: risk communication, information design, pesticide residue
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Effect of Risk Information Exposure on Consumers'’
Responses to Foods with Insect Contamination

Atsushi Kimura, Yukio Magariyama, Akihiro Miyanoshita, Taro Imamura, Kumiko Shichiri, Tomohiro Masuda, and Yuji Wada

Abstract:

This study explores the impact that scientific information about insect contamination of food has on consumer

perceptions. Participants (n = 320, Japanese consumers) were randomly assigned to 1 of 8 information-type conditions:
(1) information about insect type, (2) information about contamination processes, (3) information about the safety of
contaminated food, (4, 5, 6) combinations of 2 of (1), (2), and (3) above, (7) all information, and (8) no-information,
and asked to rate their valuation, behavioral intention, and attitude toward food with insect contamination. Results
demonstrated that some combinations of scientific information that include the safety of the contaminated food are
effective to reduce consumers’ compulsive rejection of insect contamination in food, whereas the single presentation
of information about insect type increases consumers’ explicit rejection of both the contaminated product and the
manufacturer. These findings have implications for the coordination of risk communication strategies.

Keywords: consumer perception, food defect, food information, insect contamination, risk communication

Practical Application:

This research was conducted how the type of scientific information about insect contamination

in food affects consumer valuation and attitudes toward contaminated food. The data of this research would be of great
importance both in understanding consumer risk cognition and in designing strategies for effective risk communication.

Introduction

Inscct contamination of foods is onc of the most common food-
related problems in households. Itis still not possible to completely
prevent natural contamination of insects in food products because
of the various routes of contamination including harvest, process-
ing plants, and storage methods of manufacturers, retailers, and
users. In the United States, the Food and Drug Administration
(FDA) calls insect contamination in foods “natural contaminants”
and has set a defect action level (DAL) as the regulatory standard for
quality control. For natural contamination, the DAL is 32 insect-
damaged grains per 100 g of wheat and 75 insect fragments per 50 g
of wheat flour (FDA 1998). Thus, an amount of contamination in
food products lower than the DAL is acceptable.

On the other hand, there is an increasing demand among con-
sumers for zero tolerance to insect contamination in food products
due to aversions to insects. For example, Martins and Pliner (2006)
examined what characteristics of foods make individuals perceive
them as disgusting. They found that reminders of living creatures
and animal attributes, including insect contamination, are one of’
the factors determining individuals’ disgust reactions toward foods.
In fact, other studies on disgust have also used insect contamina-
tion in food as a disgust-inducing stimulus (for example, Fallon and
others 1984; Brown and Harris 2012). Furthermore, Greenwald
and others (1998) used the implicit association test they developed
to suggest that people have generally negative attitudes toward in-
sects. Not only Western populations, but also Japanese consumers
tend to reject insect contamination regardless of the extent of the
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contamination. The National Consumer Affairs Center of Japan
(2000) reported that they received about 3291 complaints between
1990 and 2000 from Japanese consumers about food contamina-
tions, which were not severe enough to be considered health haz-
ards. Insects were the most common contaminants, accounting for
about 30% of all contamination complaints and about 5% of com-
plaints about food hygiene in spite of the fact that most cases had
no effect on consumer health and did not violate the DAL. These
consumer complaint rates for food with insect contamination are
similar to reports from other public agencies in Japan (Ohno and
others 2009). Thus, an understanding of factors that reduce con-
sumers’ compulsive rejection of insect contamination would be
valuable for both the food industry and consumer administration.

Much research that has focused on risk perception and risk
communication has revealed that exposure to information about
food risks has an impact on consumer behavioral tendencies. For
instance, Sinaccur and others (2005) found that participants cx-
posed to sciendific labels for bovine spongiform encephalopathy
(BSE) used objective judgments of risk likelihood as a basis for
their subsequent behavioral intentions toward consuming meat,
whereas participants exposed to a nontechnical label for the same
disease used affective reactions as a basis for their subsequent be-
havior. Since most research to date has focused on BSE, genetically
modified (GM) food, and pesticide residues (for example, Miles
and Frewer 2001; Sinaceur and others 2005; van Dijk and others
2008), relaavely litde is known abourt the effects of information
exposure on consumer reactions toward foods with insect contam-
ination.Because most of the actual concerns held by the public are
different depending on specific food hazards (Miles and Frewer
2001), it is important to understand what scientific information
about insect contamination might most effectively meet the needs
of the public.

Here, we explorethe impact that scientific information about
insect contamination in food has on consumer perceptions. More
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specifically, we conducted the present study aiming to examine
the effects that communicatng (1) informadon about insect type,
(2) information about the contamination processes, and (3) infor-
mation about the safety of contaminated food has on consumers’
valuations for, behavioral intentions toward, and attitudes toward
the contaminated foods and their manufacturers.

Materials and Methods

Participants

Data collection was administered by an online professional mar-
ket research agency, Cross Marketing Inc., Tokyo, Japan.Data were
collected from a participant pool of Japanese consumers with re-
sponsibility for their household’s daily grocery shopping. The re-
spondents were sent an e-mail invitation, which asked them to
participate in a survey on purchasing foods. A total of 320 Japanese
respondents (50.0% female, 25 to 60y, average age of 43.3y (SD =
9.74)) completed this survey. Of the total 320 respondents, 41.9%
had a high school education, 52.5% had a university education,
1.3% did not complete high school, and 4.4% indicated “other”
educational histories. Following their participation in the survey,
respondents received a small reward from the rescarch agency in
the form of points that respondents can save for a gift coupon.
The study was approved by the institutional ethics committee of
the National Food Research Inst.

Design

Two factors, information type (8 levels: type of insects [TT],
contamination processes [CP], safety of contaminated food [SF], 3
combinations of 2 of the above information types [TI/CP, TI/SE
and CP/SF], all information [Al], and no-information [NI]) and
participants’ gender (2 levels: female or male) were examined.
The details of each information type will be described in the
Materials section. Participants were randomly assigned to 1 of
the 8 information-type conditions (between-subject factor). As a
resule, 40 respondents took part in each condition (20 females and
20 males).

Materials

We used rice as the target product because it is the major and
most commonly consumed staple food in Japan, and is also rela-
tively often contaminated with insect pests, such as Indian meal
moths (Plodia interpunctella), in storage. For the target in the food
valuation task, we madc a label for a hypothctical brand of pol-
ished rice (5 kg package) produced in Akita, which is a major
production region for rice in Japan.

Figure 1 shows the scheme design for the stimulus screen. The
stimuli were presented on the full screen of a computer monitor.
The screen consisted of up to 3 clickable buttons and a window.
Upon clicking each button, 1 piece of information about insect
contamination in food was displayed in the window: TI, CP, or
SE This on-demand presentation style of information allows the
participants to actively search for information and to enhance their
involvement in and their understanding of information (Kimura
and others 2008, 2010a). The buttons could be shown or hidden
by the experimenter in order to adjust the type of information
provided to the participant. A precise description of each type of
information about insect contamination was written by one of the
authors (AK) in Japanese referring to some explanatory articles
and academic websites about insect contamination for consumers,
which were also written in Japanese, in order to reflect information
currently available to Japanese consumers (Table 1). For validity,

in foods
[ iypacfinects =] [[Contamination process |
R click
What is the insect Major insacts that o food
goniumipatafoa
S click

The Indian meal moth Plodia mlerpunctella) is one of the mast commenly reported pests of
stored faodstuts, The Incian mesl moth 15 a moth af the family Pyralidae and 15 found almost

throughout the world. This insect ranges fram afewo 10 mm in length

Figure 1-The scheme design for the stimulus screen. An example with the
TI/CP condition is illustrated. Upon clicking the button, detailed informa-
tion appears on the screen.

the descriptions were proofread by 2 Japanese experts in insect
contamination.

Procedure

Participants were asked to complete an Internet questionnaire.
A computer-aided survey procedure was used to enable a random
assignment of information types for each participant. The experi-
ment involved the following sequential tasks: the 1st willingness to
pay (WTP) task, experimental manipulation, the 2nd WTP task,
and the self-report questionnaire task. In the 1st WTP task, partici-
pants were asked to use their keyboard to enter the exact maximum
amount, in yen, they were willing to pay for the hypothetical pol-
ished rice. After completing the 1s¢ WTP task, participants were
asked to read the information about insect contamination. The
type of presented information was randomized across participants.
In the no-information condition, this experimental process was
skipped. After reading the information, participants were asked to
complete the 2nd WTP session. In the 2nd WTP session, partici-
pants were asked to imagine the following situation (in Japanese):
When you opened the product you bought, you saw that it was contami-
nated with a few pieces of insects. Participants were then asked to rate
the monctary value in yen for the product they purchased, as for
the 1st WTP task. Then, participants were asked to choose their
behavioral intentions toward the food they bought from the fol-
lowing 3 options: (a) I will not eat the product ac all, (b) T will eat
the part of the product without contaminated areas, or (c) I will
cat the entire product. Participants were also asked to choose their
atttudes toward the manufacturer of the food from the following
4 options: (a) I think that the manufacturer should suspend oper-
ations, (b) I think that the manufaccurer should recall all products
made on the same production line as the contaminated product,
(c) T think that the manufacturer should recall only the products
that were actually contaminated by insects, or (d) I think that the
manufacturer does not need to take any action for this accident.
‘When participants finished all experimental tasks, they were asked
to complete a biographical questionnaire.

Statistical design and analysis

We calculated the residual rate of the WTP value as an in-
dex of the decrease in WTP value due to insect contamina-
tion using the following equation: the residual rate = the 2nd
WTP/the 1st WTP. If the decrease in the WTP value due to insect
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