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Product Quality Risk Perceptions and Decisions:
Contaminated Pet Food and Lead-Painted Toys

Tianjun Feng,1 L. Robin Keller,2 Liangyan Wang,3,∗ and Yitong Wang2

In the context of the recent recalls of contaminated pet food and lead-painted toys in the
United States, we examine patterns of risk perceptions and decisions when facing consumer
product-caused quality risks. Two approaches were used to explore risk perceptions of the
product recalls. In the first approach, we elicited judged probabilities and found that people
appear to have greatly overestimated the actual risks for both product scenarios. In the sec-
ond approach, we applied the psychometric paradigm to examine risk perception dimensions
concerning these two specific products through factor analysis. There was a similar risk per-
ception pattern for both products: they are seen as unknown risks and are relatively not dread
risks. This pattern was also similar to what prior research found for lead paint. Further, we
studied people’s potential actions to deal with the recalls of these two products. Several fac-
tors were found to be significant predictors of respondents’ cautious actions for both product
scenarios. Policy considerations regarding product quality risks are discussed. For example,
risk communicators could reframe information messages to prompt people to consider total
risks packed together from different causes, even when the risk message has been initiated
due to a specific recall event.

KEY WORDS: Decisions; lead-painted toys; pet food; product quality risks; risk perception

1. INTRODUCTION

The year 2007 was called “the Year of the Re-
call” due to the recalls of pet food and children’s toys
in the United States.(1) In particular, the 2007 pet
food contamination crisis led to the widespread recall
of more than 5,300 pet food products, mainly from
Menu Foods, beginning in March 2007.(2) According
to the U.S. Food and Drug Administration (FDA)
newsletter,(3) as of April 26, 2007, the FDA had
received consumer reports of approximately 2,200
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deaths of dogs and 1,950 deaths of cats with 14
cases confirmed. Further investigation revealed that,
though not yet proven, the presence of melamine and
melamine-related compounds, such as cyanuric acid,
in the ingredients of the affected food appears to
be the cause of kidney failure that killed thousands
and sickened tens of thousands of pets. Meanwhile,
on August 2, 2007, the toy-making giant Mattel re-
called 967,000 toys, including Dora the Explorer and
Sesame Street toys, due to violations of lead paint
standards,4 which was followed by a rash of toy re-
calls in August and September 2007.(4) Children who

4 According to the U.S. Consumer Product Safety Commission
(CPSC), the amount of lead in toys and other consumer prod-
ucts that are expected to be used by infants is limited to 0.06%
(or 600 parts per million) by law. However, among the toys Mat-
tel recalled in August and September 2007, lead in the paint on
some of them was 180 times the limit.

1572 0272-4332/10/0100-1572$22.00/1 C© 2010 Society for Risk Analysis
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suck on or ingest toys with high lead content may
have elevated blood lead levels and may get lead poi-
soning. This can lead to learning and behavior prob-
lems, and at very high levels, seizures, coma, and
even death (U.S. Centers for Disease Control and
Prevention (CDC)).5

We are interested in how consumers perceive
the quality risk of a product under threat of recall
and how they make a decision about actions to take
upon hearing news of an actual or threatened prod-
uct recall. Here, product quality risk refers to the risk
of a product (e.g., health, financial, safety risk, etc.)
caused to customers and generated by its inherent
quality problems (e.g., in raw materials, ingredients,
production, logistics, or packaging). We examine risk
perceptions and decisions using the contaminated pet
food and lead-painted toys as examples in the same
study for a number of reasons. First, pets and chil-
dren are vulnerable members of a household that
adults have a responsibility to protect.6 Second, both
involved potentially serious health threats. Third, the
recalls occurred in the same time span. Finally, both
products originated in China and were destined for
the U.S. market. For these two recalls, there was a
great deal of media attention, including anecdotal
stories of relatively extreme actions by consumers.
For instance, in response to the recall of lead-painted
toys, some parents were so concerned and scared that
they tested all of their children’s toys for lead and
threw away the toys on the recall list.(7) For regu-
lators, consumers, and the companies in the supply
chain for these products, it will be valuable to under-
stand the components of people’s reactions to such
events. This line of work should be helpful in future
recalls of other products to gain a quick understand-
ing of likely patterns of consumer reactions.

To explore risk perceptions of these two prod-
uct recalls, we used two approaches that have been
widely adopted in the risk perception literature. The
first approach was to elicit judged probabilities of
the adverse quality risk with respect to these two
product recalls.(8,9) Specifically, we elicited judged

5 More information about children’s risks and opportunities to
manage them can be found at http://www.kidsrisk.harvard.edu/,
a project created and directed by Professor Kimberly Thompson
at the Harvard School of Public Health.

6 The public tends to have different perceptions and attitudes to-
ward risks faced by children and adults, respectively,(5) and prob-
ably the same is true for humans and pets. In addition, while our
study focused on making decisions on behalf of a child or a pet,
similar decisions might also apply when made for adults (e.g.,
Johnson et al.).(6)

probabilities that (1) a dog will die from eating con-
taminated dog food within the next month (in the
case of the dog food recall) and (2) an under-six-
year-old child will have elevated blood lead levels
from playing with lead-painted toys within the next
couple of months (in the case of the children’s toys
recall). We then examined biases in judged prob-
abilities of quality risks of these two products due
to using a packed frame (lumping together multiple
items) or unpacked frame (listing items separately).
We chose to investigate this since companies or reg-
ulators in future recall crises would have the ability
to frame probability information and other messages
using packed or unpacked probability frames. Peo-
ple tend to have an overall higher judged probability
for a focal event’s occurrence when the description
of an event is unpacked into its individual compo-
nents.(10−16) Also Tversky and Kahneman(17) showed
that when a described specific case seems very rep-
resentative of a general category, this “representa-
tiveness” may lead to higher judged probabilities. In
this study, an adverse health effect from the recalled
product may be incorrectly seen as more likely to oc-
cur than that same health effect from any cause.

In the second approach, we applied the well-
known psychometric paradigm(18−20) developed by
Slovic and his colleagues to further examine risk per-
ceptions of the two product recalls. This approach
has been widely adopted to understand and predict
people’s responses to various risks by identifying sim-
ilarities and differences among those risks. Analyz-
ing newly arising risks and comparing them with ex-
isting ones along a number of dimensions will help
policymakers understand each new risk and poten-
tially help the general public accurately perceive the
risks. Accordingly, we considered eight hazardous
products and risky situations, including the two re-
called products and six additional risks spanning
sickness risks from food7 and nonfood consumer
products,8 on seven qualitative rating scales. The
six comparison risks include avian flu (because it
poses severe health risks to both birds and hu-
mans),(42−44) mad cow disease (bovine spongiform

7 Studies of perceived health risks of various human food products
have been done on modified food,(21−23) organic food and con-
ventional food,(24−26) Salmonella food poisoning,(27) and general
food safety issues.(28−33) Little or no attention in this stream of
work has been on pet food.

8 Perceived health and safety risks of technologies have been done
on gene technology,(34) biotechnology,(35) nuclear power,(36)

environmental risk and technology,(37−40) and other technolo-
gies.(41)
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Table I. Questions on Subjective Probability Judgments for Contaminated Dog Food and Lead-Painted Toys

Suppose 10,000 dogs ate the same contaminated dog food. What do you expect to happen among these
dogs within the next month?

Contaminated dog food
Version A No. of dogs dying from the dog food
Version B No. of dogs dying
Version C No. of dogs dying from the dog food

No. of dogs dying from other causes

Suppose 10,000 under-six-year-old children played with the same lead-painted toys. What do you expect to
happen among these children within the next couple of months?

Lead-painted children’s toys
Version A No. of children having higher blood lead levels from lead-painted toys
Version B No. of children having higher blood lead levels
Version C No. of children having higher blood lead levels from lead-painted toys

No. of children having higher blood lead levels from other causes

encephalopathy (BSE), which has raised con-
sumer anxiety about beef consumption,(45−47) severe
acute respiratory syndrome (SARS), contaminated
spinach, smoking cigarettes,(48−54) and cell phone ra-
diation. This allows us to establish the risk percep-
tion map, which helps investigate how these newly
recalled products score on factors shown in the past
to influence risk perception and how they compare
with the six comparison risks.

As discussed before, both recalled products orig-
inated in China. The well-documented country-of-
origin literature emphasizes that a product’s origin
plays an important role in consumers’ perceptions of
the product.(55) Thus, we conjecture that the country
of origin may influence risk perceptions of the two
contaminated products. In this study, we examined
this issue for four original sources of products (the
United States, China, Japan, and Mexico).

Finally, it has been shown that risk perceptions
influence people’s decisions in risky situations.(9,46)

Accordingly, we examined people’s actions in re-
sponse to the product recalls. For example, a pet
owner may choose to gain more information about
the recalls before taking further actions, or a child’s
parents may decide to throw away all toys at home
when they hear about the recall announcements. Fur-
ther, we identified the factors most predictive of their
cautious actions.

2. STUDY DESIGN

Our survey had three versions depending on the
information format of the focal events. Table I shows
the main difference between these three versions of
the survey. First, we asked all participants to think

about dogs that had eaten the contaminated dog
food. In version A, one group of participants re-
ported their estimate of the probability of one of
those dogs dying due to eating the contaminated
dog food. The version B group was asked what the
probability is of one of those dogs dying (with no
cause mentioned). In contrast, the version C group
received an unpacked framing of the question in ver-
sion B, in which they judged the probability of one
of those dogs dying from eating contaminated food
and then judged the probability of one of them dying
from other causes. The question design of these three
versions was similar for the scenario of lead-painted
children’s toys, except that we asked respondents to
estimate the probability of one of those under-six-
year-old children having elevated blood lead levels
(from playing with lead-painted toys, from unspeci-
fied causes, or from other causes).9 Each participant
received the same version of the questions for both
the food and toy scenarios.

All the other questions in the survey were the
same across all participants, including questions on
the characterization of perceived quality risks on
various dimensions and on trust in the original
sources of products. Several other short questions
were designed to measure participants’ knowledge
and actions toward the recalls of contaminated pet
food and lead-painted children’s toys. To identify

9 There are several other causes that could lead to elevated blood
lead levels for young children. According to the case studies
from the U.S. Center for Disease Control (CDC), the primary
source of lead exposure to children in the United States is lead-
contaminated household dust. Landrigan(56) claimed that child-
hood lead poisoning is the major factor that contributes to the
costs of all pediatric environmental disease in the United States,
which amount to approximately $43.4 billion every year.
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determinants that are significant predictors of re-
spondents’ potential actions, we also asked for in-
formation about demographic characteristics, such as
gender and personal experience with dogs or cats.

3. DATA AND METHODS

3.1. Data Collection and Analysis Methods

Two hundred and five survey participants, rang-
ing in age from 18 to 45, were recruited from the
human subject pool at the University of Califor-
nia, Irvine. (In total, 210 respondents, all enrolled
in undergraduate classes, participated in our study.
Among them, five participants did not complete their
survey and thus were removed from the data anal-
ysis.) They were randomly assigned to three groups
of 67, 69, and 69 participants for versions A, B, and
C. Note that college student samples have been used
in several prior risk perception papers.(57−62) Par-
ticipants received one hour of course extra credit.
Table II provides the demographic data. Eighty-eight

Table II. Demographic Characteristics of Survey Respondents

Characteristics % Survey Respondents

Gender
Male 12.1%
Female 87.9%

Age (years old)
< 20 59.5%
20–22 34.6%
≥ 23 5.9%

Race
African American 0.5%
Pacific Islander 7.8%
White 20.9%
Hispanic/Latino 11.7%
Asian American 48.5%
None of the above 10.7%

Number of dogs you and your family have had
0 41%
1–2 41%
≥3 18%

Number of cats you and your family have had
0 79.1%
1–2 14.6%
≥3 9.3%

Number of brothers or sisters who are under six years old
0 85.9%
1 8.8%
≥2 5.4%

Having babysitting experience 68.3%

percent of the participants were female.10 Approx-
imately 41% of the respondents and their families
have had 1–2 dogs and 18% of them have had more
than two dogs. Nearly 86% of the respondents do not
have siblings under six years old, but 68% of them
had been a babysitter.

Survey data were collected through SurveyMon-
key.com, recorded in a Microsoft Excel spreadsheet
and analyzed using the SPSS statistical software. Par-
ticipants took about 40 to 50 minutes to complete this
online survey. Statistical analyses included tests of
differences in means, factor analysis, ANOVA, mul-
tiple regression, and logistic regression. For compa-
rability, a common set of independent variables was
used to estimate all regression models.

3.2. Descriptive Statistics

After reading a short description of both the
food and toys recalls, respondents gave an estimate
of how many dogs died in the United States from
contaminated dog food in 2007 and how many under-
six-year-old children got elevated levels of lead in
their blood in the United States from playing with
lead-painted toys in 2007. The median responses on
these two questions were 5,000 dogs (mean: 61,600,
SD: 303,622) and 6,000 children (mean: 202,871, SD:
1,146,795), respectively. Note that for pet food, ap-
proximately 2,200 dog deaths were attributed to
the contaminated food, according to the FDA. The
large standard deviations indicated that respondents
held varied opinions about impact of the recalled
products.

Trust in institutions is closely related to sub-
jective risk judgments regarding human food qual-
ity risks.(26,27,33) An individual who trusts less in
institutions for food quality information tends to
perceive a higher probability of risk. Using three
7-point rating scales, we also asked questions re-
lated to participants’ trust in institutions, information

10 While this uneven gender distribution was partly due to the fact
that female students account for a majority of the university’s hu-
man subject pool, we believe that such a distribution would also
hold for pet food and children’s toy shoppers. Participants self-
selected the experiments they would participate in. Those select-
ing our study were told: “We are conducting a study on how peo-
ple react to product quality related crises, with a focus on the
recent recalls of contaminated pet food and lead-painted chil-
dren’s toys.” We further analyzed the relationship between par-
ticipants’ gender and their subjective probability judgment for all
three versions, and we did not find significant differences. There-
fore, we conducted the analyses based on the pooled data from
both male and female respondents.
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Table III. Questions on Trust, Information, and Concern

Ratings

Pet Food Toys

Do you trust the information that the
authorities have provided on dog
food/toys? (1 = do not trust; 7 = fully
trust)

4.85 4.75

Are you provided enough information
to judge properly whether dog
food/toys is/are safe or not? (1 = not
enough info.; 7 = enough info.)

3.57 3.75

Overall, how concerned are you about
dog food/toy safety? (1 = not
concerned; 7 = very concerned)

4.86∗ 5.82∗

∗Significantly different at p < 0.0001.

sufficiency, and overall concerns about these product
quality risks, as shown in Table III. Respondents had
a fairly good level of trust in the information that the
authorities provided on both food (mean = 4.85 out
of 7, where 7 is full trust) and toys (mean = 4.75),
but did not think that they had fully received enough
information for either recall (mean = 3.57 for food,
and mean = 3.75 for toys). Participants were highly
concerned about the safety of dog food (mean =
4.86) and had significantly more concern about toys

(mean = 5.82, p < 0.0001). Since respondents had a
relatively high level of trust in the authorities and
concern about these products’ safety, but felt they
did not have enough information, government agen-
cies and companies could provide people with more
information to aid them in making more informed
decisions.

4. RESULTS ON RISK PERCEPTIONS

4.1. Judged Probabilities

We first elicited judged probabilities in response
to the two product recalls, which are shown in
Table IV. In survey version A, participants gave an
estimate of the number of dogs dying from eating the
food within the next month. For instance, if an esti-
mate was 2,000, this participant’s judged probability
of dogs dying from eating the contaminated food was
20% = 2,000/10,000 (i.e., participants were told in the
survey to suppose that 10,000 dogs ate the same con-
taminated dog food). A similar structure was used
for toys. Thus, using version A, we elicited partici-
pants’ subjective probabilities for the two scenarios
and found that the mean judged probability of dogs
dying from eating the contaminated food was 46.9%
and the mean judged probability of children hav-
ing higher blood lead levels from lead-painted toys

Table IV. Means of Subjective Probability Judgments Associated with the Contaminated Pet Food and Lead-Painted Toys Scenariosa

Frame of Question Mean

Contaminated dog food
Version A Judged probability of dogs dying

from eating the contaminated food
Recall event only 46.9%

Version B Judged probability of dogs dying General event 38.5%
Version C Judged probability of dogs dying

from eating the contaminated food
plus judged probability of dogs
dying from other causes

Separate recall and nonrecall event,
then sum

56.8% (=36% + 20.8%)

Lead-painted toys
Version A Judged probability of children having

higher blood lead levels from
lead-painted toys

Recall event only 51.7%

Version B Judged probability of children having
higher blood lead levels

General event 40.6%

Version C Judged probability of children having
higher blood lead levels from
lead-painted toys plus judged
probability of children having
higher blood lead levels from other
causes

Separate recall and nonrecall event,
then sum

56.8% (=43.8% + 13%)

aVersion C (unpacked condition) had a significantly higher mean judged probability than version B (packed condition) at the 1% level
using a t-test (p = 0.0002 for contaminated dog food and p = 0.0018 for lead-painted toys).
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was 51.7%. We believe that our participants tended
to overestimate their probability judgments for the
potential adverse reactions with these two recalls.11

This is very likely due to the availability heuristic,(17)

which states that people predict the frequency and
probability of an event by the extent to which occur-
rences of that event are easily “available” in mem-
ory.12 Clearly, there was extensive media coverage
on the two product recalls during the recall crisis and
thus adverse examples could be readily brought to
mind for respondents. Note that a similar pattern has
also been observed in the prior literature on risk per-
ception. For example, by using a large-scale national
survey, Viscusi(48) found that both smokers and non-
smokers significantly overestimated the lung cancer
risk of cigarette smoking.

Interestingly, when participants focused on the
adverse effects due to the recall event (version A),
their answers were higher than when they considered
all adverse effects from any cause (version B). This
may be seen as falling prey to the representativeness

11 According to the U.S. Pet Ownership & Demographics Source-
book,(63) there are approximately 72,114,000 pet dogs in the
United States, so roughly every fourth person owns a pet dog
(the total population of the United States by July 1, 2007 was
around 301,621,157 based on the 2007 population estimates from
the U.S. Census Bureau). The FDA received reports that about
2,200 dogs died from eating contaminated food with 14 cases con-
firmed, including the confirmed deaths of cats. Assume that only
0.1% of the dogs in the United States had eaten the contami-
nated dog food during the recall crisis in 2007, which is a rela-
tively low estimate since several major pet food manufacturers
recalled more than 5,300 products, with most of the recalls com-
ing from Menu Foods, the largest maker of wet dog and cat food
in North America. Then the “actual” probability of a dog dying
from eating the contaminated food would be as low as 3.1% (i.e.,
2,200/72,114 = 3.1%). As a result, respondents apparently gener-
ally overestimated the probability of a dog dying from eating the
contaminated food. In the case of children’s toys, although the
real data about the number of under-six-year-old children who
had elevated blood lead levels from playing with lead-painted
toys during the recall were not available, we suspect that respon-
dents’ judged probabilities were higher than the actual probabil-
ities. In 2007, Mattel Inc., the world’s largest toy company, re-
called over 19 million Chinese-made toys, including dolls, cars,
and action figures. From this, one might expect that at least sev-
eral millions of children could have played with the lead-painted
toys. On the other hand, there was very little news coverage on
the reports of children’s lead poisoning cases due to playing with
the lead-painted toys in 2007. Consequently, we are led to believe
that the actual probability of an under-six-year-old child having
elevated blood lead levels from playing with lead-painted toys
would be much lower than 51.7%.

12 We are grateful to an anonymous referee for this suggestion.
It is possible that participants tend to err on the high side since
pets and children are vulnerable in general and there is no cost to
overestimating.

heuristic of Tversky and Kahneman.(17) More specif-
ically, since the vivid and recent stories about prod-
uct recalls seem to represent well the category of dog
deaths or sources of lead paint for children, when
people were asked just about adverse effects of the
recall event in version A, the high representativeness
of the recall to the category may have led to higher
probability estimates. In contrast, in version B, the
general set of causes of the adverse event may not
have been very available in people’s imagination, and
thus their estimates for the probability of the larger
category of adverse events from all causes may have
been lower, since it might have been harder to bring
to mind other instances of the adverse event not from
the recalls.

Next, we examined biases in judged probabil-
ities of quality risks of these two products due to
using a packed frame or unpacked frame. In ver-
sion B, participants estimated the number of those
dogs dying within the next month. Since those dogs
might die from other possible causes in addition to
the contaminated food in the next month (e.g., natu-
ral death from aging, dying from a car accident, etc.),
version B is a packed frame of the focal event of
death. In contrast, version C is an unpacked frame,
in which participants explicitly provided an estimate
of the number of those dogs dying from eating con-
taminated food and the number of those dogs dying
from other causes. By comparing responses between
versions B and C, we examine biases in probabili-
ties due to packing or unpacking of the focal event.
For children’s toys, we asked respondents to think
about those under-six-year-old children who played
with the lead-painted toys. Hence the focal event in
the scenario of lead-painted toys is that an under-six-
year-old child has a higher blood lead level from any
cause within the next couple of months.

Shown in Table IV, in the packed condition (B)
of the contaminated dog food scenario, the mean
probability of dogs dying (from any cause) was
38.5%, while the mean probability of dogs dying
from any cause calculated by summing the responses
for food-caused and other deaths in the unpacked
condition (C) was significantly higher (56.8%, t =
3.648, d.f. = 136, p = 0.0002). The pattern also
held in the lead-painted toys scenario (t = 2.959,
d.f. = 136, p = 0.0018). Specifically, the mean prob-
ability in the packed condition and unpacked con-
dition was 40.6% and 56.8%, respectively. So our
result is consistent with support theory(15) in that
people tend to judge an overall higher probability
when the description of the focal event is unpacked.
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This suggests that extensive recall publicity that may
focus people’s attention on the focal recall event, and
thus lead them to mentally unpack adverse health ef-
fects into different causes, could lead to overestimat-
ing the actual probability.

4.2. Risk Perception Dimensions

Using the psychometric paradigm, we now ex-
amine the ratings on seven risk perception dimen-
sions of eight hazardous products or risky situations,
including contaminated dog food, lead-painted toys,
contaminated spinach, avian flu, mad cow disease,
SARS, cell phone radiation, and cigarette smoking.
We chose to examine contaminated spinach, since it
is a contaminated food, like the dog food. We chose
to examine SARS, avian flu, and mad cow disease
since they are health risks beginning in outbreaks
outside of the United States with the potential to
spread to the United States, like both the dog food
and toys. (Contaminated beef from mad cow disease
could be seen as contaminated food or as a disease
without the focus on food.) We chose to examine cell
phones and smoking since they involve nonfood con-
sumer products with ear/mouth/nose contact lead-
ing to possible adverse health effects, like the toys.
For some items, we provided participants with a one-
sentence description.13

The seven 7-point psychometric scales reflecting
risk characteristics have been used to characterize
perception of risk in previous research.(18,68) The po-
tential influence of these dimensions was suggested in
early risk research,(69,70) verified by Fischhoff et al.(68)

and applied widely in further work, such as Slovic
et al.(18) and McDaniels et al.(71) Table V describes
the seven rating scales of controllability, dread,
severity of consequences, voluntariness, known to
the exposed, immediacy of effect, and risk newness.

13 Four items were described. The contaminated spinach outbreak
occurred in September 2006 and people faced a risk of getting
sick or even dying due to infection from eating uncooked spinach
with E. coli bacteria.(64) Avian flu refers to an illness mainly
caused by the influenza subtype H5N1 virus adapted to birds
and it could lead to clinically severe and fatal human infections
through bird-to-human transmissions.(65) Mad cow disease, also
known as BSE, is a degenerative neurologic disease of cattle that
affects the central nervous system and humans could have degen-
eration of physical and mental abilities, and ultimately die from
eating contaminated beef.(66) Severe acute respiratory syndrome
(SARS) is a viral respiratory disease in humans caused by the
SARS coronavirus and this highly contagious virus could cause
substantial illness and death among the general population.(67)

The mean ratings on the risk dimensions for the
eight risks are shown in Table VI. Among the eight
risks, contaminated dog food had the highest mean
ratings on the 1–7 scale on the dimensions of un-
known to the exposed (mean = 4.90, where 1 =
precisely known to the dog owners) and newness
(mean = 4.93 where 1 = old), but the lowest mean
ratings in terms of dread (mean = 3.22, where 1 =
not dreaded). Compared to other contaminated food
for human consumption (i.e., spinach and beef), re-
spondents viewed the risk of contaminated dog food
to be the least dread. The lead-painted toys were the
third most unknown (mean = 4.74), third most new
(mean = 4.32), and second least dread (mean = 3.66).

Meanwhile, SARS was rated to be the most un-
controllable risk (mean = 4.67), the most dread risk
(mean = 4.48), the risk with the most fatal con-
sequence (mean = 5.64), the most involuntary risk
(mean = 5.66), and the risk of the most immediate
effect (mean = 3.44). This was likely because of the
extensive media coverage on the rapidly increasing
number of infected cases and death during the out-
break of SARS between November 2002 and July
2003. In contrast, perhaps due to its prevalence in
the general population, cigarette smoking received
the lowest ratings on four scales, including control-
lability (mean = 3.14), voluntariness (mean = 2.96),
known to the exposed (mean = 2.47), and newness
(mean = 1.94). Cell phone radiation was seen to be
the least fatal (mean = 3.81) and to have its negative
effect delayed the most (mean = 5.48).

Table VII provides the intercorrelations among
the mean ratings of the seven risk characteristics.
There were high associations between many scales
and no association between a few others (e.g., dread
and known to the exposed, r = 0.02). Given that
there were sufficiently high intercorrelations for sev-
eral pairs of the seven risk characteristics, we con-
ducted a principal component factor analysis with a
Varimax rotation to seek any key factors underly-
ing the seven risk characteristics. The seven char-
acteristics loaded onto the two factors displayed in
Table VIII. The two orthogonal factors explained al-
most 94% of the variance, which was sufficiently high
to account for the observed intercorrelations. Factor
1 was highly correlated with all risk characteristics
except risk dread and severity of consequence. Fac-
tor 2 was highly correlated with both the risk’s sever-
ity of consequence and risk dread, and moderately
highly associated with risk controllability, though a
little bit lower than the two risk characteristics men-
tioned above. Thus, as used in the previous literature,
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Table V. Descriptions of Risk Rating Scales

Scale End Points

Description of Scale Low (1) High (7)

Controllability Please rate to what extent you can, by personal skill or
diligence, avoid death for the exposed dog or person, if
exposed to the risk

Controllable Uncontrollable

Dread Please rate to what extent this is a risk that you have
learned to live with and can think about reasonably
calmly, or it is the one that you have great dread
for—on the level of a gut reaction

Not dread Dread

Severity of consequences Please rate how likely it is that the consequence will be
fatal when the risk is realized in the form of a mishap
or illness

Consequences not fatal Consequences fatal

Voluntariness Please rate to what extent this risk is faced voluntarily Voluntarily Involuntarily
Known to exposed Please rate to what extent the risks are known precisely

by the dog owners (for dog food)/child’s parents (for
toys)/persons (for other risks) who face those risks

Known precisely Not known

Immediacy of effect Please rate to what extent the risk of death is
immediate—-or sickness or death is likely to occur at
some later time

Effect immediate Effect delayed

Newness Please rate to what extent this risk is old and familiar or
new and novel

Old New

Table VI. Mean Ratings for Seven Characteristics of Risk for Eight Health Risks

Known to the
Controllability Dread Fatal Voluntariness Exposed Immediacy Newness
1 = Controlled 1 = Not Dread 1 = Not Fatal 1 = Voluntary 1 = Precisely 1 = Immediate 1 = Old

Contaminated dog food 3.47 3.22 4.33 4.58 4.90 3.86 4.93
Lead-painted toys 3.50 3.66 4.21 4.46 4.74 4.57 4.32
Contaminated spinach 3.82 3.86 4.33 4.44 4.66 3.78 4.36
Avian flu 4.31 4.33 5.20 5.50 4.73 3.63 4.15
Mad cow disease 4.24 4.44 5.42 5.00 4.62 3.75 3.61
SARS 4.67 4.48 5.64 5.66 4.78 3.44 3.86
Cell phone radiation 3.51 3.73 3.81 3.55 3.97 5.48 4.29
Cigarette smoking 3.14 3.95 5.20 2.96 2.47 5.26 1.94

Table VII. Intercorrelations of the Seven Rating Scales

Scale Controllability Dread Fatal Voluntariness Known to the Exposed Immediacy Newness

Controllability
1 = Controlled – 0.79∗ 0.63 0.90∗∗ 0.58 −0.78∗ 0.21

Dread
1 = Not Dread – – 0.81∗ 0.50 0.02 −0.39 −0.39

Fatal
1 = Not Fatal – – – 0.47 −0.09 −0.50 −0.53

Voluntariness
1 = Voluntary – – – – 0.82∗∗ −0.91∗∗ 0.48

Known to the Exposed
1 = Precisely – – – – – −0.74∗ 0.87∗∗

Immediacy
1 = Immediate – – – – – – −0.40

Newness
1 = Old – – – – – – –

∗p < 0.05; ∗∗p < 0.01.
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Table VIII. Factor Loadings Across Seven Risk Characteristicsa

Known to the Percentage of Variance
Scale Controllability Dread Fatal Voluntariness Exposed Immediacy Newness λ Accounted for

Factor 1 0.649 0.073 −0.010 0.864 0.988 −0.803 0.844 4.109 58.7
“Unknown Risk”

Factor 2 0.718 0.938 0.962 0.482 −0.073 −0.461 −0.517 2.437 34.8
“Dread Risk”

Communality 0.936 0.885 0.926 0.979 0.982 0.857 0.980 – –

aPrincipal components analysis with loadings from Varimax rotation.

we refer to Factor 1 as the “unknown risk factor” and
Factor 2 as the factor of “dread risk.”(18,72)

Following the procedures of Slovic et al.,(18) we
computed two factor scores for each risk item by
weighting the ratings on each risk scale proportion-
ally to the scale’s importance in determining each
factor and then summing across all scales. Note that
respondents’ ratings on each risk dimension were
recoded from the 1–7 scale into a scale with end-
points −3 and 3, with a midpoint 0, to highlight the
relationship between responses and the scale mid-
points. Fig. 1 depicts the relative position of each of
the eight risks within the two-factor space, with Fac-
tor 1 on the vertical axis (i.e., “unknown risk”) and
Factor 2 on the horizontal axis (i.e., “dread risk”).
This figure is also known as a risk perception map
in the literature.(19,71) The upper extreme of Fac-
tor 1 is associated with risk being unknown, new,
involuntary, uncontrollable, and having delayed con-
sequences. Items at the far right of Factor 2 are con-
strued as dread, having fatal consequences, new, and
uncontrollable.

From Fig. 1, we observe that contaminated dog
food and lead-painted toys almost overlapped in
the upper left quadrant, with both being perceived
as moderately unknown and relatively neutral on
the scale of dread to not dread risks. Their loca-
tion is similar to that found in prior work for lead
paint.(19,72) Cell phone radiation was also in this
quadrant. The most extreme item in the upper right
quadrant was SARS, which was perceived as highly
unknown and dread. In that quadrant, Avian flu
had a pattern similar to SARS, except that it was
seen as slightly less dread. One possible explanation
is that both of them were contagious diseases and
had recently broken out primarily in Asia. The two
contaminated human food items, mad cow disease
(i.e., contaminated beef) and contaminated spinach,
were also located in this upper right quadrant. Re-
spondents perceived nearly the same level of un-

known risks for both contaminated human food and
pet food and they considered contaminated human
food to be more dread than contaminated dog food.
Cigarette smoking was located at the lower left quad-
rant, seen as rather known and slightly not dread.
This is consistent with the pattern of smoking found
previously.(19,72) Finally, note that none of the eight
items considered in this study was included in the
lower right quadrant, in which risks were perceived
to be known but dread (e.g., handguns were found to
be located in this quadrant in prior research).(19,72)

4.3. Country-of-Origin Effects

In this section, we examine country-of-origin ef-
fects on risk perceptions of the two contaminated
products. Specifically, using a 7-point scale, we asked
participants to rate how much they trust products
made in the United States, China, Japan, and Mex-
ico in terms of health and safety risks, how much they
are satisfied with those products in terms of a good af-
fordable price with decent product quality, and how
much they are satisfied with those products in terms
of product quality.

As shown in Table IX, there were significant dif-
ferences in the respondents’ evaluations between the
four countries for each of the three ratings scales
above based on an ANOVA. This is consistent with
the literature that country of origin has a strong
influence on perceived quality or product evalua-
tion.(73,74) Moreover, through Tukey’s tests, we found
that for each of the three scales, the United States
and Japan on average received significantly higher
ratings than both China and Mexico. However, for
each of the three scales, there was no significant dif-
ference between the two developed countries, the
United States and Japan.

Similarly, between the two developing countries,
China and Mexico, we might have found insignificant
differences since China and Mexico were the second
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Fig. 1. Location of eight risks within the
two-factor space.

Table IX. Cross-Country Differences in Trust and Satisfaction with Productsa

United States China Japan Mexico

For health and safety risks, do you trust products made in each of the four countries?
(1 = do not trust; 7 = fully trust) (p < 0.0001)

5.28 3.70 4.94 3.05

For a good affordable price with decent product quality, how satisfied are you with
products made in each of the four countries? (1 = not satisfied; 7 = fully satisfied)
(p < 0.0001)

5.16 4.75 5.33 4.05

For product quality (e.g., a product works for the purpose, does not break, made of
high quality materials, etc.), how satisfied are you with products made in each of the
four countries? (1 = not satisfied; 7 = fully satisfied) (p < 0.0001)

5.48 4.34 5.54 3.80

aThe hypothesis that the means of these three scales between the four countries are equal was rejected at the 1% level using ANOVA.
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and third largest countries that the United States im-
ported products from in 2007, with each country ac-
counting for 16.5% and 10.8% of the U.S. annual to-
tal imports, respectively (according to the U.S. Cen-
sus Bureau, the year report of 2007). But, interest-
ingly, we found that respondents had significantly
higher (more favorable) ratings of products made in
China than those of products made in Mexico for all
three rating scales despite the fact that the focus of
our study was on recalled pet food and children’s
toys that were made in China. We provide an al-
ternative explanation as follows. Prior literature sug-
gested that differences in economic development or
industrialization levels are an important factor in ac-
counting for the country-of-origin effect, that is, the
higher the level of economic development or indus-
trialization, the more favorable is the perception of
the quality of its workers, as well as the perceived
quality of its products.(73−77) Despite the privileged
tariff status set by the North American Free Trade
Agreement, Mexico appears to be losing its U.S. ex-
port marketing shares; whereas with its accession to
the World Trade Organization, China has played a
very important role in today’s world economy, that
is, China has become the world’s third largest econ-
omy since 2007, behind only Japan and the United
States (CNN News, January 15, 2009). This might
lead to a difference in people’s perceived quality be-
tween products made in China and products made in
Mexico.

More interestingly, we found that there was a
significant difference in perception of products from
Asian countries between the Asian-American and
non-Asian-American subjects.14 The general qual-
ity index of products from each country was con-
sidered by averaging respondents’ ratings of prod-
ucts made in that country on the three scales above,
where 1 represents “do not trust/not satisfied,” and 7
represents “fully trust/satisfied.” Specifically, Asian-

14 Nearly half of the respondents were Asian Americans in our
study (note that according to the undergraduate profile of Uni-
versity of California, Irvine, in fall 2007, our sample was quite
representative in terms of distribution by race). Although we did
not ask our subjects how long their family had been in the United
States, one may expect a difference in risk perception based on
how many years their family has been in the United States, or
even a difference in risk perception among different generations
of family members. Wong-Kim et al.(78) suggested that length
of stay in the United States and fluency with the English lan-
guage affected people’s beliefs. Bonin et al.(79) found that there
was a difference in risk preference between first-generation im-
migrants (born abroad) and the second generation (born in the
immigrated country). Future studies could investigate this.

American respondents had significantly lower gen-
eral quality ratings of products made in China
(mean = 3.99) than non-Asian-American respon-
dents (mean = 4.53) (p < 0.01). On the contrary,
products made in Japan received significantly higher
ratings from Asian-American respondents (mean =
5.57) relative to non-Asian-American respondents
(mean = 5.00) (p < 0.01). We did not find a sig-
nificant difference in perceived quality of products
made in the United States or Mexico between these
two groups. This finding makes a contribution to the
country-of-origin literature and complements results
from public opinion surveys.15

5. RESULTS ON ACTIONS

5.1. Actions

Respondents’ possible actions to deal with the
product recalls are in Table X. Participants said they
would take a variety of actions when they were asked
what they would do with the pet food or the toys at
home when they heard about recalls of contaminated
pet food and lead-painted children’s toys. The pat-
tern was similar for food and toys in that the top three
options for both scenarios included “Check websites
for more information,” “Read/Listen to news cover-
age,” and “Throw away all dog food/toys,” each of
which had more than 60% of the respondents se-
lecting it. (Some participants provided other alterna-
tives, such as “Take dogs to the vet for checkup,”
“Purchase dog food without contaminated ingredi-
ents,” “Test child for lead poisoning,” “Return item
and ask for refund,” “Put them away for a period of
time until I have more information about the topic,”
“Sue toy makers if my child has been poisoned,”
etc.) This suggested that when faced with a product
recall event, people may collect more information
about the product itself before taking any further ac-
tions or simply proceed to take cautious actions (i.e.,

15 Our results on perceptions of country sources are fairly consis-
tent with other surveys of adult consumers in the United States.
In the context of imported food, deWaal(80) found 616 of the
survey respondents who answered a question to place coun-
tries/regions in order of concern from greatest to least concern,
on average gave the order of China (greatest concern), Mexico,
European Union, Australia, Canada (least concern). Similarly,
Weise(81) reported on a USA TODAY/Gallup Poll of 921 adults
(who shop for groceries) showing that products “from China rank
highest on those shoppers’ suspicion scale: 83% are concerned
about food from China, compared with 61% concerned about
foods from Mexico and 39% concerned about foods from the
USA.”
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Table X. Respondents’ Potential
Actions to the Recalls of the
Contaminated Pet Food and

Lead-Painted Toys

Ratings

What would you do with the dog food at your home when you heard that
some dog food has recently been contaminated? Check all that apply.

• Check websites for more information∗ 85%
Contaminated • Throw away all dog food∗ 75%

• Read/listen to news coverage∗ 73%
Pet • Talk with friends about what their experience is with this issue 47%

• Cook dog food from fresh ingredients 28%
Food • Trust store to remove recalled items 20%

• Modify use (e.g., give food to bigger dogs, not puppies) 2%
• Other 5%

What would you do with the toys at your home when you heard that some
toys have recently been recalled due to lead-paint? Check all that apply.

• Check websites for more information∗ 83%
Lead • Read/listen to news coverage∗ 78%

• Throw away all toys∗ 62%
Painted • Talk with friends about what their experience is with this issue 49%

• Test toys for lead 38%
Toys • Trust store to remove recalled items 24%

• Wash toys 24%
• Modify use (e.g., give toys to bigger kids, not infants/toddlers) 16%
• Other 6%

∗Actions in bold italic font were selected by more than 60% of respondents.

dispose of the products before complete information
has been obtained).

5.2. Factors Predictive of Cautious Actions

We were interested in identifying the determi-
nants of respondents’ cautious actions to “Throw
away all dog food/toys.” Thus we developed two lo-
gistic regression models using maximum likelihood
estimation to determine the factors most predictive
of their cautious actions for both the contaminated
dog food scenario and the lead-painted toys scenario
based on the data in version A. Table XI shows the
results from the two logistic regression models.

From this table, we can see that both models had
moderate explanatory power in predicting respon-
dents’ actions to “Throw away all dog food/toys.”
Specifically, respondents’ subjective probabilities
were found to be a consistent predictor of their
cautious actions to “Throw away all dog food/toys”
at the 0.05 level for both product scenarios (Wald
statistic = 4.45, p = 0.035 for dog food, and Wald
statistic = 4.26, p = 0.039 for toys). For example,
respondents who had higher subjective probabilities
were more likely to choose cautious actions, that is,
throwing away all dog food/toys.

Several other factors were found to be signifi-
cant predictors in specific product scenarios. In the
logistic regression model for the dog food scenario,

race was a significant predictor of throwing away all
dog food at the 0.05 level (Wald statistic = 4.48,
p = 0.034), that is, Asian-American respondents
were more likely to choose to throw away all dog
food than non-Asian-American participants. This is
consistent with the previous country-of-origin find-
ing that Asian-American respondents perceived sig-
nificantly lower quality for products made in China
(where the recalled dog food was from) than their
non-Asian-American counterparts. Two of the seven
risk dimensions were found to be significant predic-
tors of throwing away all dog food at the 0.10 level.
Dread was positively associated with throwing away
all dog food (Wald statistic = 2.88, p = 0.09), which
implies that respondents who perceived the risk of
contaminated dog food to be more dread were more
likely to take cautious actions. Conversely, newness
was negatively associated with this cautious action
(Wald statistic = 3.15, p = 0.076), since, for a new
risk, respondents might need to know more about
it before they decide to throw away all dog food.
Respondents who more frequently wear a seatbelt
when riding in a car were generally more cautious
and more likely to choose to throw away all dog food
(Wald statistic = 3, p = 0.083).

In the logistic regression model for the children’s
toys scenario, trust in authorities was positively asso-
ciated with the cautious action of throwing away the
toys (Wald statistic = 3.29, p = 0.07). This implies
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Table XI. Logistic Regression Models for Respondents’ Actions of “Throw Away All Dog Food/Toys”a

Dog Food Toys

Coefficient Wald Test Coefficient Wald Test

Judged probability 12.74 4.45∗∗ 2.83 4.26∗∗
Trust in authorities (1 = do not trust; 7 = fully trust) 3.30 1.53 0.79 3.29∗
Information sufficiency (1 = not enough; 7 = enough) 0.97 0.60 −0.21 0.35
Overall concern (1 = not concerned; 7 = very concerned) −1.83 2.54 0.09 0.10
Controllability (1 = controllable; 7 = uncontrollable) −0.91 1.12 0.44 2.37
Dread (1 = not dread; 7 = dread) 3.08 2.88∗ 0.29 1.53
Severity (1 = consequences not fatal; 7 = consequences fatal) −0.49 0.27 −0.45 1.29
Voluntariness (1 = voluntarily; 7 = involuntarily) 0.39 0.46 0.12 0.28
Known to exposed (1 = known precisely; 7 = not known) −0.13 0.06 −0.42 2.82∗
Immediacy of effect (1 = effect immediate; 7 = effect delayed) 0.99 1.30 0.00 0.00
Newness (1 = old; 7 = new) −1.27 3.15∗ 0.19 0.57
U.S. indexb −2.03 1.20 −0.24 0.22
China indexb 2.18 2.10 −0.14 0.10
Japan indexb −4.31 3.70∗ −0.47 0.71
Mexico indexb −0.63 0.22 −0.18 0.20
Gender (1 = male; 2 = female) −0.20 0.01 −2.73 2.63
Age (years) 0.69 1.07 −0.11 0.27
Race (1 = Asian American; 0 = non-Asian American) 10.11 4.48∗∗ 0.18 0.04
Dogs (no.) 0.80 0.90 – –
Cats (no.) 6.77 2.58 – –
Wear seatbelt when riding in a car (1 = never; 7 = always) 1.14 3.00∗ −0.10 0.10
Young siblings (no.) – – 0.38 0.71
Babysitting experience (1 = yes; 0 = no.) – – 0.76 0.86
Constant −14.23 0.87 8.38 1.70
R2(Cox and Snell) 0.47 0.32

aIn the contaminated dog food scenario, the dependent variable is the action of “Throw away all dog food.” In the lead-painted toys
scenario, the dependent variable is the action of “Throw away all toys.”
b1 = do not trust/not satisfied; 7 = fully trust/satisfied. We averaged respondents’ ratings of products made in China on the three scales to
be the general quality index of China in both logistic regression models.
∗Significant at 0.10 level; ∗∗significant at 0.05 level; ∗∗∗significant at 0.01 level.

that respondents who had more trust in the prod-
uct recall information provided by the government
were more likely to adopt cautious actions against
potentially contaminated products. The risk being
known to those exposed was also found to be a sig-
nificant predictor of the cautious action of throwing
away all toys at the 0.10 level (Wald statistic = 2.82,
p = 0.093). So, respondents who perceived the risk of
lead-painted toys to be known precisely were more
likely to throw away the toys.

6. DISCUSSION

We examined both the pet food and children’s
toys product recalls in a single study since we felt
that both would have similar response patterns, being
products for protected household members where
their adverse effects come from ingestion via the
mouth. When participants focused on the adverse ef-

fects due to just the recall event, their probability an-
swers were higher than when they considered all ad-
verse effects from any cause. So, when faced with a
product recall event, extensive news coverage could
make the public overestimate the actual probabil-
ity for potential adverse outcomes. Thus, companies
or regulators could provide information about future
recall risks by putting the current risk in perspective
by lumping it with other similar risks. A focus on all
risks might lead consumers to display less bias in their
probability judgments. However, we also found that
when risks are unpacked, the probability judgment
is higher than when they are packed together. The
challenge for risk communication is to reframe infor-
mation messages to get people to consider total risks
from different causes in a lumped together way, even
when the risk message has been prompted by a spe-
cific recall event.

Our results also suggest that there might be a
paradox in the value of information when people
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are faced with a product recall event. On one hand,
we find that when a recall is publicized, it can lead
to greater overestimation of the actual probability
for potential adverse outcomes associated with the
focal recall event. This implies that more informa-
tion leads to an upward bias in people’s subjective
risk judgments. On the other hand, we found that
“Check websites for more information” is the option
that people choose the most during the outbreak of a
product recall. That is, more information is desirable
for the general public before they make their prod-
uct use/disposal/repurchase decisions. More empiri-
cal research is needed to examine this possible para-
dox in the effect of added information when product
quality risks are involved. Our results could also help
policymakers frame additional information gathering
efforts. Questions that could be investigated regard-
ing pet food and toy safety include: At what level of
perceived risk would individuals call the emergency
(911) number or the poison control center? When
would they use government resources to help mit-
igate risk? If the government or an agency recom-
mended that they throw out the items, would they
comply? Are the respondents concerned about the
businesses that might suffer from the recall?16

Risk communication has also been examined
from a sociological perspective.(82,83) For instance,
Mileti and Fitzpatrick(84) constructed a model to de-
scribe public perception and response to communica-
tion about natural hazards risks. They found that ad-
ditional communications encouraged personal search
for more information. More specifically, from the in-
formation processing perspective, people’s response
to hazard information can be divided into eight
stages:(85−88) (1) receiving the warning; (2) under-
standing the warning; (3) believing the warning; (4)
confirming the threat; (5) personalizing the threat;
(6) determining whether or not protective action is
needed; (7) determining whether protective action
is feasible; and (8) taking protective action. Note
that although our work originated from a psycho-
logical perspective, our study does contribute to sev-
eral stages in the above framework, such as stage 2
(how probabilistic information is understood in dif-
ferent formats), stage 3 (participants’ trust in institu-
tions), and stages 6, 7, and 8 (analysis of participants’
actions).

Our results on perceptions of toys with lead paint
risks are timely since the United States has recently

16 We are grateful to an anonymous referee for suggesting these
questions.

enacted higher safety standards for toys with lead
paint risks via the Consumer Product Safety Im-
provement Act (CPSIA), which added certification
and testing requirements for all products subject to
CPSC standards or bans, including lead in paint on
toys. This is consistent with consumers’ opinions re-
garding lead paint in toys.17 However, the CPSC re-
cently issued a one-year stay of enforcement until
February 10, 2010 for certain testing and certifica-
tion requirements of the CPSIA for manufacturers
and importers of regulated products, including prod-
ucts intended for children 12 years old and younger.
The stay of enforcement permitted toy providers to
not have to prove they had tested their products, but
they were still required to meet the lead standards.

Food safety also is a continuing public con-
cern. At the National Center for Food Protection
and Defense, founded in 2004 at the University
of Minnesota, researchers are working on devel-
oping best practices for effective risk communica-
tions related to potentially catastrophic food bioter-
rorism incidents from a practice-oriented viewpoint.
They have developed a Risk Communication Tool
Kit and several case studies, including one on the
Schwan’s Salmonella crisis(89) and one on tainted
strawberries.(90)

Similarly, our findings on country of origin of
products are timely, since the U.S. Department
of Agriculture’s mandatory country-of-origin label-
ing program’s final regulation became effective on
March 16, 2009, requiring labels for meat, fish,
fruits, vegetables, and some nuts. This recent label-
ing policy is also consistent with consumers’ opin-
ions.18 In addition, the American Veterinary Medical

17 More specifically, lead paint in toys is of broad concern as
demonstrated in the nationwide Pew Food Safety Survey (2008),
where 1,002 U.S. adult interviewees were asked whether they
considered “Toys for children being made with unsafe materials,
such as lead-based paint” to be a serious problem. Fifty-seven
percent said it was a “Serious problem that is fairly common,”
and 27% said it was a “Serious problem that rarely occurs.” A
larger percentage felt that toys were a fairly common serious
problem than were prescription medications marketed prior to
adequate testing (44%), fresh fruits and vegetables contaminated
with bacteria that make them unsafe to eat (42%), or automo-
biles having flaws or faulty parts making them unsafe to drive
(35%).

18 For example, among U.S. respondents (who described them-
selves as interested in food safety) in an August 2008 U.S.
food safety survey by the Center for Science in the Public In-
terest, 51.6% were very concerned with the safety of domesti-
cally produced foods and 78.9% were very concerned with the
safety of imported foods. Regarding U.S. food safety, 93% of
the consumers in the deWaal(80) survey were very supportive of
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Association also approved policy changes on June
10, 2008 to use “pet food health claims” to replace
the existing policy on “pet food therapeutic claims,”
which indicated the increasing attention on health as-
pects of pet food.

During the summer of 2008, there was a new
food contamination outbreak of the Salmonella Saint
Paul strain in the United States, apparently from
fresh vegetables.(91) At first thought to be in toma-
toes, later investigations pointed toward jalapeño or
serrano peppers grown with contaminated water on
a farm in the state of Nuevo Leon in northeastern
Mexico as the potential source.(92) Our work can help
shed light on such an evolving issue in the multina-
tional food supply chain, both by providing a tem-
plate for future surveys on evolving risks and by ex-
amining our results on the pattern of responses for
products from different countries (in this case from
Mexico) and where other contaminated food items
fell in the factor analysis in Fig. 1. Contaminated
spinach was near dog food on the vertical axis at
moderately unknown risk and spinach was a bit more
dread than dog food on the horizontal axis. Mad
cow disease was even more dread. For future recall
events, an examination of where the new risk falls on
these dimensions could aid in understanding how the
public might react.

7. CONCLUSIONS

Following the recent media focus on product
quality risks in the contaminated pet food and lead-
painted toy recalls, we examined risk perceptions
and decisions related to these two recalls. Two ap-
proaches were used to explore risk perceptions of
the product recalls. In the first approach, we elicited
judged probabilities and found that people appear to
have greatly overestimated the actual risks for both
product scenarios. In the second approach, we ap-
plied the psychometric paradigm to examine risk per-
ception dimensions among eight health risks. It was
found that the contaminated dog food was most un-
known, most new, but least dread. The lead-painted
toys were the third most unknown, third most new,
and second least dread. Examining these results via
factor analysis, we found that both contaminated dog
food and lead-painted toys were near each other and
near contaminated spinach and cell phone radiation
in the two-factor space of the risk perception map,

country-of-origin labeling. Eighty percent would support more
detailed labeling, down to region, country, state, and farm.

and had similar patterns to what prior research found
for lead paint.

Further, we found that the top three actions
would be the same under the scenario of people
hearing of pet and child risks: “Check websites for
more information,” “Read/listen to news coverage,”
and “Throw away all dog food/toys.” As could be
expected, a higher subjective probability of qual-
ity risks was significantly associated with arguably
more cautious actions, such as “Throwing away all
dog food/toys.” Taken together, our results suggest
that educating consumers about product quality risks
can ultimately help them make better informed de-
cisions, based upon more realistic assessments of ac-
tual risks.
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