
Journal of Safety Re search Vol. 24, pp . 97- 106, 1993 
© 1993 National Safety Council and Pergamon Press Ltd. 

0022-4375/93 $6.00 + .00 
Printed in the USA 

Risk Perception of Common Consume r Produ cts: 
Judgments of Accident Frequency and 
Precautionary Intent 

Michael S. Wogalter, Douglas J. Brems, and Elaine G. Martin 

This research examined people's accuracy in judging the risk of common 
consumer products. In two experiments, participants estimated the frequency 
of product-related injuries at a quick pace, slow pace, and following lengthy 
analysis of accident scenarios. Participants' estimates of injury were then 
compared to objective injury rates compiled by the U.S. Consumer Product 
Safety Commission. The results showed that participants were able to assess 
relative levels of risk quickly and accurately, but additional time and analysis 
had no effect on estimation accuracy. Perceived injury severity was strongly 
related to both participant's risk estimates and their pretautionary intent 
ratings, but no relationship was found between precautionary intent and the 
objective risk data. The practical importance of precautionary intent over risk 
perception is discussed. Implications for product warnings and safety 
education programs are described. 

INIRODUCTION 

Accidents involving consumer products 
represent a persistent, serious problem. The 
U.S. Consumer Product Safety Commission 
(CPSC) has estimated that consumer prod-
ucts are associated with over 10 million 
injuries that require emergency room care, as 
well as thousands of fatalities in the United 
States (CPSC, 1987, 1990). While these 
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injuries can be attributed to a multitude of 
causations, many may be due to people fail-
ing to recognize the risks or likelihood of 
being injured. If, for example, people believe 
that one category of products is associated 
with fewer injuries than another, they may 
behave less cautiously with the former prod-
uct than with the latter. There could be unfor-
tunate consequences if the actual risks differ 
from their perceptions. 

Most previous research on risk perception 
has focused on people's abilities to estimate 
the likelihood of technological, health , and 
environmental hazards (e.g., Combs & Slavic, 
1979; Fischhoff, Slavic, & Lichtenstein, 1978; 
Lichtenstein, Slavic, Fischhoff, Layman , & 
Combs, 1978). Risk perception for common 
consumer products , however, has not received 
much attention. A better understanding of 
how people judge product risks could lead to 
the development of intervention strategies that 
might reduce injury rates. Two experiments 
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are reported that examine some of the factors 
involved in people's judgments of consumer 
product risk using the techniques developed in 
technological risk literature. 

Several issues are addressed in these experi-
ments. The first is whether people can accu-
rately assess the relativ e risk of consumer 
products, where accuracy is determined by 
comparing estimates of injury frequency to 
objective injury data. Earlier research on tech-
n ol ogic al risk (e.g., Fischhoff, Slovic, 
Lichtenstein, Read, & Combs 1978; 
Lichtenstein et al., 1978) indicates that people 
are reasonably accurate in estimating the risk 
of fatal injury, but they tend to overestimate the 
likelihood of infrequent causes and to underes-
timate the likelihood of frequent causes. The 
present research seeks to determine whether 
people's percepti on of risk for common con-
sumer products follows a similar pattern. 

The second issu e concerns whether peo-
ple's risk assessments can be improved when 
they are given additional time to consider 
potential accidents. In formal assessments of 
technological risk, it is presumed that break-
ing down potential risks into fundamental 
events or scenarios is the best way to make 
probabilistic assessments of risk (Hammond, 
Anderson, Sutherland, & Marvin, 1984). 
While most technological-risk-assessment 
techniques used by experts are based on such 
analyses, little is known about how lay people 
assess common risks. They may systematical-
ly consider the various ways one can get 
injured, or they may use a more holistic or 
intuitive strategy. One way to study the pro-
cesses involved in risk perception is to exam-
ine the time used to make risk judgments. 
Responses that are made very quickly are 
likely to be based on readily accessible (intu-
itive) knowledge, while tho se that involve 
lengthy consideration are likely to be based on 
analytical strategies. If slower responses are 
more accurate than faster responses, then this 
would suggest, for example, that analytical 
consideration of potential accidents could 
serve as a useful strategy for improving lay 
risk perceptions. 

A third." but related, issue addresses 
whether having people explicitly analyze acci-
dent scenarios would improve risk-perception 
accuracy. If analysis leads to improved risk 
perceptions, then these findings would have 
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implications for safety education programs 
and consumer product warnings. However, if 
estimations following lengthy scenario analy-
ses are no different than those made after little 
or no analysis (hurried estimations), then this 
would suggest that risk knowledge is accessi-
ble without considering potential accidents. 

Three additional issues are addressed in 
Exp eriment 2: (a) The first is whether pro-
cessing time and analysis of accident scenar-
ios influence people's intentions to behave 
cautiously; (b) the second is whether precau-
tionary intent relates to risk and to other prod-
uct-related dimensions (e.g., severity of 
injury); and (c) the third is whether previous 
injury experience influences perceived risk 
and precautionary intent. These three issues 
will be discussed in more detail later. 

EXPERIMENT 1 

In Experiment 1, participants made risk 
judgments by estimating injury frequencies 
(the number of hospital emergency room 
admittances in the United States for I year) 
associated with a set of common consumer 
products. Judgments were made at a fast pace, 
at an unhurried pace, and after generating and 
organizing the elements of potential accidents. 
These conditions represent a manipulation of 
processing time and cognitive analysis. 
Responses in the first set of risk judgments 
(hurried pace) are likely to be based on initial 
reactions, with little or no analysis of potential 
accidents. Resp onses in the second set of 
judgments (unhurried pace) are likely to be 
based on at least a cursory analysis. 
Responses in the final task are likely to be 
based on a more extensive analysis, because 
participants generated fault trees before mak-
ing the estimates. 

Fault tree s are routinely constructed by 
risk experts in industrial settings to analyze 
where and how errors in a system may occur 
(e.g., for nuclear power plants) (Green, 
1982). Fault trees organize possible sources 
of trouble or alternative solutions into a 
branching structure. The top of the fault-tree 
hierarchy presents the problem, the level 
below it describes major sources of trouble or 
alternatives, and the level below that branch-
es out further by listing specific items. In this 
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experiment, fault-tree construction served as 
a method of invoking participants to think 
analytically about potential accident scenar-
ios (ways accidents could occur) before they 
performed the final set of risk judgments. 
Figure 1 shows a fault tree for swimming 
pool accidents. 

Method 

Subjects and materials. Participants were 
30 Rice University students who received 
course credit for participation. Ten product 
categories taken from the National Electronic 
Injury Surveillance System (NEISS) database 
were used. This database, maintained by the 
U.S. Consumer Product Safety Commission, 
contains the number of emergency room 
injuries associated with consumer products in 
the United States. The products listed in Table 
1 are associated with over 1,500,000 emergen-
cy room injuries annually in the United States 
(CPSC, 1984). The NEISS data served as the 
objective or reference risk values that were 
compared to participants' estimates. 

Procedure. Each participant performed a 
sequence of four tasks, summarized as follows: 

1. Hurried estimation. Participants estimat-
ed the annual frequency of emergency room 
injuries for each product category as quickly 
as possible. The experimenter read aloud the 
products in a random order, and each partici-
pant responded vocally with a numerical esti-
mate. Before beginning the task, participants 
were told that 115,000 emergency room 
injuries were associated with swimming pools 
annually, and that they could use this number 
as an anchor in making their estimates. The 
instructions emphasized that responses should 
be made very quickly. 

2. Unhurried estimation. This task was sim-
ilar to the first except that responses were not 
hurried. Participants gave frequency estimates 
at a relaxed pace. 

3. Fault-tree construction. The experi-
menter described the concept of fault trees 
and provided an example of a fault tree for 
swimming pool accidents. Participants were 
asked to create a fault tree for each product 

FIGURE 1 
AN EXAMPLE FAULT 1REE SHOWING ACCIDENT SCENARIOS FOR SWIMMING POOLS 

Swimming Pools 

- /" " Diving Accidents Horseplay Accidents Foreign Objects Accidental Drowning in Pool 

I I I I 
Hit head or part of Pushed from side Step on glass. body on diving board. of pool. 

I I I I 
Hit bottom or side Hit head or body Chlorine irritat ion. of pool. while in pool. 

I I I I 
Dive on top of 

swimmer. ' 
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TABLE! 
NEISS FREQUENCIES AND MEAN ACODENT ESTIMATES AS A FUNCTION OF PRODUCT CATEGORY 

TASK (EXPERIMENT 1) 

PIOducl Category I NEISS F,-quencleo 

Fant · · · ······ ··· · ···· ····· 14.078 
Televlllon sett .... ... ..... . .. 24.962 
Razoia and shavers ••••.•••.• . 37,859 
Cook.no ranges .... ...... .. . 48,026 
Lawn mowers ............... 72,543 
Batlltubl •••..• ••• •••••• .• •. 100,618 
Glasl bott les and Jars ...... .. . 101,678 
Glatl dOOlt and windows .. . ... 205,537 
Cutlery and knives . ... . . . .... 350,075 
Bicycles ..... . .. ............ 556,682 

category on sheets with multiple columns and 
rows of boxes (but were not required to com-
plete all boxes on the sheets). They were told 
to include only those accidents that might lead 
to injuries requiring emergency room care. 

4. Final unhurried estimation. Participants 
wrote down their estimates on a sheet that list-
ed the products in a random order. The pace 
was not hurried, and participants were 
allowed to examine the fault trees that they 
had constructed. 

Different sets of random orders of products 
were used for each participant and for each 
task. Participants' responses were tape record-
ed and timed. 

Results 

Because high-frequency estimates are usu-
ally more variable than low-frequency esti-
mates, risk data are typically transformed to 
logarithms before analysis (e.g., Lichtenstein 
et al., 1978). Analyses showed the same pat-
tern of results with or without the transforma-
tion. In keeping with convention, only analy-
ses of the log data are reported. 

Accident estimation and accuracy. Table 1 
shows the objective NEISS frequency data and 
mean participant estimates for each product cat-
egory and task. Participants tended to overesti-
mate the risk of products with objectively lower 
NEISS frequencies and underestimate the risks 
of products with higher NEISS frequencies. 
JOO 

' 
EltlmClllon Tatlt 

Hunted Unllunl«t Final 

15.068 29.030 38,892 
10.875 14.887 12.515 
48,980 56.977 76.733 
74.303 99,682 147,145 
60,645 79,776 64,335 

70,106 102.140 104.720 
83.sn 89,617 102.185 
54.296 $5,136 77,995 
110.966 145,405 125.278 
72.647 78.877 118,515 

The correlations between participants' esti-
mates and the NEISS data were .75, .70, and 
.64, for the hurried, unhurried and final tasks, 
respectively. While all of these correlations 
are significantly different from O (ps < .05), 
they do not significantly differ from each 
other (ps > .05). Analyses on the mean corre-
lations for individual participants showed the 
same pattern. 

Response time. Response times were mea-
sured from the end of the product-category 
name, as spoken by the experimenter, to the 
beginning of the participant's response. The 
mean latency per product was significantly 
faster for the hurried task than for the unhur-
ried task (2.1 vs. 3.9 s, t[9] = 9.09, p < .0001). 
This result, a manipulation check, simply 
means that the experimental instructions 
had the expected influence on participants' 
task performance. 

Discussion 

Participants were quickly able to estimate 
the risks associated with common consumer 
products, and these estimates corresponded 
reasonably well with the objective NEISS fre-
quencies. Nevertheless, participants did over-
estimate the risk of products with lower objec-
tive frequencies, and underestimate the risk of 
products with higher objective frequencies. 
This concurs with Fischhoff, Slavic, 
Lichtenstein, Read, & Combs (1978) and 
Lichtenstein et al. (1978) who measured simi-
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lar risk misestimation biases for technological, 
natural disaster, and disease agents . 

No effect of time or cognitive analysis on 
risk accuracy was found. Estimates made at 
the quick pace were just as accurate as those 
made less hurriedly. The response times for 
both were short, suggesting that participants 
did not covertly generate or evaluate many 
accident scenarios before responding. Even 
after spending about 30 minutes constructing 
and analyzing accident scenarios, partici-
pants' estimation accuracy did not improve. 
These results suggest that accident scenarios 
may play little or no role in people's judg-
ments of risk. 

One methodological consideration is note-
worthy. In this experiment, a repeated-mea-
sures design was used in which participants 
were asked to give frequency estimates three 
times. In most designs of this type, conditions 
are counterbalanced so that effects can be 
attributed to differences in conditions rather 
than possible order effects. Counterbalancing 
was not used because it would have made lit-
tle sense to have participants first make 
unhurried judgments and then later respond 
very quickly to the same categories. With this 
order, participants would probably recall their 
earlier reasoning when performing the latter 
task, and the quick responses would probably 
be based on at least as much analysis as the 
previous responses. 

Nevertheless, it remains possible that the 
failure to find differences between conditions 
may be due to participants' reluctance to 
stray from their first estimations. If so, this 
would obscure any beneficial effects of addi-
tional time and analysis. An experimental 
design in which no estimations are made 
before the manipulation of interest would 
provide a test that alleviates this concern. 
This is one of the issues addressed in the 
next experiment. 

EXPERIMENT 2 

Experiment 2 examines some of the find-
ings of the first experiment using a design 
that manipulates conditions between subject 
groups. Besides the hurried, unhurried, and 
scenario generation conditions of Experiment 
1, this experiment includes a condition in 
Summer 1993/Volume 24/Number 2 

which scenarios are provided to participants. 
This condition is compared to conditions in 
which scenarios are no t given or are self-
generated . 

Experiment 2 also addresses three issues 
not investigated in the previous experiment. 
The first is whether people's precautionary 
intentions are affected by time and scenario 
analysis. In previous research, precautionary 
intent has been found to have a strong posi-
tive relationship with peoples' perception of 
hazard (Wogalter, Brelsford, Desaulniers, & 
Laughery, 1991; Young, Brelsford , & 
Wogalter, 1990). However, no previous 
research has investigated whether analyzing 
accident scenarios affects people's precau-
tionary intent. To examine this, participants 
gave precautionary intent ratings after making 
risk estimates. A control condition was 
included in which participants gave precau -
tionary intent ratings but no estimates. It was 
hypothesized that after considering the ways 
one might be injured, participants would 
increase their intent to behave precautiously 
with the products. 

The second issue concerned whether or not 
the objective NEISS frequencies and partici-
pants' estimates relate to people's precaution-
ary intent. If precautionary intent is related to 
these two risk measures, it would suggest that 
risk plays a role in people's safety-relate d 
decisions and that providing risk informatio n 
in educational programs and warnings might 
be a useful way to promote cautionary behav-
iors. To determine how these variables relate 
to each other, another group of participan ts 
rated the products on several dimensions (e.g., 
injury severity, frequency of use). These 
dimensions have been investigated in previous 
hazard perception research (e.g., Wogalter et 
al., 1991; Young et al., 1990) and were incor-
porated into the present study to help deter-
mine some of the underlying conceptual rela-
tions between risk and precautionary intent. 

The third issue was whether previous prod-
uct-related injury experience would influence 
people's risk estimations and precautionary 
intentions. Because previous injury experi-
ence has been found to increase cautionary 
behavior (Otsubo, 1988; Purswell, Schlegal, 
& Kejriwal, 1986), it was expected that risk 
estimates and precautionary intent would be 
affected in the same way. 
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Method 
Subjects and materials. Participants were 

135 University of Richmond undergraduates: 
80 in the main experiment, 24 in a preliminary 
scenario generation task, and 31 in a product 
rating task. All participants received credit in 
introductory psychology classes and none 
took part more than once in the study. The 18 
product categories used in this experiment are 
shown in Table 2 (CPSC, 1987). 

Procedure. Participants were assigned ran-
domly to one of five groups: hurried, unhur-
ried, scenario-generate, scenario-provided, 
and precaution -only. The first four groups dif-
fered with respect to the procedures before or 
during frequency estimation tasks. All other 
tasks for these groups were identical. The pro-
cedures for the four groups are described 
below; the procedure for the fifth, precaution-
only, group is described later . 

1. Hurried. Participants in this group were 
told to give a vocal estimate of the accident 
frequencies associated with each product as 
quickly as possible after hearing the product 
name read aloud by the experimenter . 

2. Unhurried. Participants in this group 
were told to take as much time as they needed 
to make their estimates. 

3. Scenario-generate. Participants in this 
group first constructed fault trees that iden -
tified all common accident scenarios for 
each product. Using their fault trees for ref-
erence, they made accident estimate s for 
each product. 

4. Scenario-provided . Participant s in thi s 
group were given a set of fault trees that were 
compiled from a preliminary study in which 
24 participants constructed fault tree s con-
taining all possible accident scenarios that 
might lead to an injury requiring hospital 
emergency room treatment. Though probably 
not exhaustive, this set of scenarios can be 
considered suitable for use in the scenario-
provided condition. Using the fault trees for 
reference, participants in this condition made 
accident estimates for each product. Before 
the estimation task, the experimenter 
described fault trees to participants in the two 
scenario conditions using the swimming pool 
example described earlier . 

Following the estimation task, participants 
gave a rating of precautionary intent for each 
product on a 9-point scale anchored from (1) 
"no precaution at all" to (9) "extreme precau-
tion." Participants also provided an indication 
of their previous injury experience with each 
product by responding "yes" or "no" accord-

TABLE2 
NEISS FREQUENCIES AND MEAN ACCIDENT ESTIMATES AS A FUNCTION OF PRODUCT CATEGORY 

(EXPERIMENT 2) 

Product category 

Vacuum cleonets .. . ................. . 
Fireworks . . ....... . ...•.. ... . .. , . ... . . 
BleOCh ................ .. .......... . 
Fant ................. . .. .. ........ . 
Goeollne ....... .. .................. . 
Televlllont ........ . ..... , . .... , ..... . 
ChOlnlCIWI .. , ..................... .. 
Hammer, ..••.• .. ... • •... , ..•.•.. • .. 
Skateboordl ...................... . .. 
Ollnklng glatWI ...................... . 
Al terrain vehlelet (ATVI) ••..• , ••• . ••• • • 
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Laddell, • . ,,.,,,,,,,,,,,,,,,,,,, •, , , 

Bathtubl and shOwers •••..••..•••. , .. . 
Window• and window gla• ............ . 
Naill, ac1ew1. and thumbtacks ••.••.•..•• 
Drugi and mectleatlOn •••• ••••.. •• .••• . 
Kntvea ............................ .. 
llleyolel . •••• . •••. . •.••••• .. .••..•.•. 

I NEI$$ 

11.117 
12.602 
15.109 
17.454 
17.768 
26,436 
41,387 
48,479 
81.066 
81,606 
86.400 
90.019 
101,866 
128,777 
214.666 
216,246 
333.478 
646,420 

14,385 
69,180 
37,259 
33,428 
64,203 
21.664 
42.077 
41.403 
67,112 
26.641 
66.961 
43,388 
63,461 
66,866 
44,830 
167.2&0 
103,438 
96,203 
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ing to whether or not they or someone they 
personally knew had experienced an injury 
with the product. 

Participants in the fifth, precaution-only, 
group answered only the precautionary intent 
and injury experience items. They did not 
make frequency estimates. 

Different random orders of products were 
used for each participant and for each task that 
they performed. Participants' responses were 
recorded and timed. 

Product ratings. A separate group of 31 
participants rated the products on the six 
dimensions on the 9-point Likert-type scales 
shown in Table 3. Raters each received a dif-
ferent random order of questions and one of 
two product orders. 

Results 

Estimations. Table 2 shows that participants 
underestimated the risk of high injury-fre -
quency products and overestimated the risk of 
low injury-frequency products. Estimation 
accuracy was determined by correlating the 
mean estimations produced by participants in 
the four groups to the actual (NEISS) frequen-
cies. The correlations were: .64, .53, .68, and 
.66 for the hurried, unhurried, scenario-gener-
ate, and scenario-provided groups, respective-
ly. All were significantly different from 0 
(ps < .05), but none differed from each other 
(ps > .05). Correlations were also calculated 
for each participant individually. These corre-
lations also failed to differ (ps > .05). 

Precautionary intent. An analysis of vari-
ance (ANOVA) on the precautionary intent 
scores showed a significant effect, (F[4, 75) = 
2.94, p < .05). Comparisons among the means 
showed that participants in the hurried group 
(M = 4.75) reported significantly lower pre-
cautionary intent than participants in the other 
groups (Ms= 5.35, 5.69, 5.66, and 5.49 for the 
unhurried, scenario-generate, scenario-provid-
ed, and precaution-only groups, respectively). 

Relationship of precautionary intent and 
accident frequencies. The precautionary intent 
ratings were collapsed across participants 
within each group to produce a set of product 
means. While no relationships were found 
between the precautionary intent means and 
the objective NEISS frequencies for any of 
the groups, all were significant between the 
precautionary intent means and participants' 
frequency estimations: .59, .70, .53, and .55 
for the hurried, unhurried, scenario-generate, 
and scenario-provided groups, respectively 
(ps < .OS). This pattern of relationships, plus 
the finding that participants' risk estimates are 
positively related to the NEISS frequencies, 
suggests that NEISS and precautionary intent 
each account for distinct portions of partici-
pants' risk estimates. This suggestion was 
confirmed by a multiple-regression analysis 
that showed that 66% of the variance in par-
ticipants' risk estimates could be accounted by 
a linear model containing NEISS and precau-
tionary intent as predictors - with each pre-
dictor contributing significant unique variance 
(ps < .05) . 

TABLE3 
DIMENSIONS AND SCALES THAT WERE EVALUATED BY PARTICIPANTS IN THE PRODUCT 

RATING STUDY 

a) Frequency of us&. "How fl&quently do you uoe this pioducl?" anchored from (0) •never• to (8) •extremely frequently." 

b) Knowledge of the hazards. "How knowledgeable are you atx>ut lhe haZards relaled to this pioduc1?" anchored from (0) 
·not at aN knowledgeable" to (8) ·extremely knowledgeable." 

c) Seventy of /f"i<.Jry. "How severely might you be lnJured with this pioduct?" anchoied lrom (O) ·no lnJury at on· to (8) "death." 

d) Read warring. • How likely ore you lo reod a warning IOI this product?" anchored from (0) "not at oM ltkely" to (8) 
"extremely likely.· 

e) Uke/1/>ood of m,:qor /f"i<.Jry. "How likely would tt be that you would be severety ln)Ured (requ~lng emergency room oore OI 
resulting In permanent Injury) by this pioduct In the next year?" anchored from (0) ·not at al likely" lo (8) ·extremely lkety.• 

f) Uke/1/>ood of rrinor /rjury. "How 111.ely would H be that you would recetve any SOil ot minor Injury by lhls product In the next 
year?" anchored from (0) ·not al al likely" to (8) ·extremely lkely." 
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Product ratings. Rating s of the six 
dimensions were correlated with NEISS, 
participants' estimates, and precautionary 
intent. Table 4 shows that the NEISS acci-
dent frequencies were positively related to 
likelihood of receiving a major or minor 
injury but were not related to th e other 
items. This result was expected because likeli-
hood and frequency are conceptually similar. 
Participants' risk estimates were not only 
related to the likelihood questions, but were 
also stro ngly related to injury severity. 
Likewise, precautionary intent showed a 
strong positive relationship with injury 
severity, but it was also positively related 
to likelihood of reading a warning and 
receiving a major injury, and negatively 
related to frequency of use . 

Injury experience . For each product, par-
ticipants were divided into two groups with 
respect to presence or absence of injury 
experience. Comparisons indicated that par-
ticipants with previous injury experience 
gave significantly higher injury estimates for 
gasoline and all -terrain vehicles, and gave 
significantly higher precautionary-intent rat-
ings for gasoline, drinking glasses, ladders, 
windows and window glass, and nails, 
screws, and thumbta cks (ps < .05). A trend 
in the same directi on was seen for most of 
the remaining products . An overall sign test 
showed that participant s with injury experi-
ence rep or ted greater precautionary intent 
than those without injury experience (.83 vs. 
.17, t[17] = 3.69, p < .01). A similar analysis 
using the risk estimates failed to show a sig-
nificant effect. 

Discussion 

This experiment confirmed most of the 
findings of Experiment 1: (a) participants' 
underestimated the risk of products with high 
injury frequency and overestimated the risk 
of products with low injury frequency; (b) 
their risk estimates were positively related to 
objective injury frequencies (NEISS); and 
(c) accuracy did not differ as a function of 
the time and scenario -analysis manipula-
tions . Thus, the two different experimental 
designs of Experiments 1 and 2 showed simi-
lar results. 

While there was no effect of conditions on 
accuracy, additional processing time influ-
enced the precautionary intent ratings. 
Participants who spent the least time making 
estimates gave lower ratings of precautionary 
intent. This finding suggests that some pro-
cessing occurred in the time used by partici-
pants in the unhurried (3.76 s) compared to 
the hurried (1.96 s) condition. However, anal-
ysis of scenarios did not have any additional 
influence on precautionary intent. 

The strong relation between precautionary 
intent and severity of injury (r = .97) suggests 
that expectation of how badly one can get hurt 
is an important determinant of how much pre-
caution one intends to exercise. That people 
consider injury consequences to a much 
greater extent than the likelihood is supportive 
of recent ha zard perception research 
(Wogalter & Barlow, 1990; Wogalter et al., 
1991). Additional confirmation is provid ed 
by the failure to find a relationship between 
precautionary intent and the objective 
NEISS frequencies . 

TABLE4 
CORRELATIONS OF NEISS FREQUENCIES, MEAN ACCIDENT ESTIMATES, AND PRECAUTIONARY 

INTENT WITH VARIABLES ASSESSED IN THE PRODUCT RATING STUDY 

I NEISS 

F~uencv of uoe . . . . . . . . . . . . . . . . . .09 
KnowladQG OI haZards • . • • . . . • . . • . . .45 
SoverHy of Injury . . . . . . . . . • . . • . • • • . .19 
Recd wa rning . . . . . . . . . . . . . . • . . . . . · .12 
Likelihood of major Injury . . . . • • . • • . . .61" 
likelihood of minor Injury . • . . . . . . • . . .58• 

•p<.D5 
'"'P < .01 
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The pervasiveness of injury severity is also 
evident in participants' risk estimates. These 
estimates should have been a pure measure of 
injury frequency, but the results indicate that 
participants' numerical responses were influ-
enced or biased, in part, by injury severity. 
Fischhoff, Slovic, Lichtenstein, Read, & 
Combs (1978) also found this influence on 
participants' risk estimates of technological, 
natural disaster, and disease agents. 

Additional analyses showed a positive rela-
tionship between previous injury experience 
and precautionary intent. This result supports 
earlier research showing that cautionary behav-
ior is enhanced by injury exposure (Otsubo , 
1988; Purswell et al., 1986), and suggests that 
some form of positive learning occurred from 
previous negative consequences. 

GENERAL DISCUSSION 

These two experiments suggest that people 
do not consider accident scenarios in determin-
ing risk. Quick estimates of risk were just as 
accurate as those made after lengthy construc-
tion and analysis of accident scenarios. The 
short times involved in making the hurried and 
unhurried estimates suggest that few, if any, 
scenarios were spontaneously generated . 
However, aside from the fact that analysis did 
not improve performance, the estimates were 
fairly accurate - in the range of .60. If these 
frequency estimates are not based on an analy-
sis of scenarios, then what are they based on? 

One possibility is that individuals gain gen-
eral knowledge of relative risks through expe-
rience, and that this information is retrievable 
with little or no analytical thought. This idea 
can be conceived in a model where each prod-
uct has a "mental tag" that summarizes much 
of what the individual has learned into a sim-
ple index of risk. This notion would help to 
explain participants' risk estimation accuracy 
at the fast pace, as this information is an inti-
mate part of their conceptual memory of the 
product, which is easily accessible when 
given brief consideration . 

A second, slightly more complicated expla-
nation includes an intervening step . 
Individuals may very briefly consider one 
general accident scenario. For example, when 
presented with a category such as "cutlery and 
Summer 1993/Volwne 24/Number 2 

knives" the individual may briefly consider 
that knives can injure by cutting the skin; 
when presented with "bicycles" the individual 
may briefly consider that it is possible to fall 
off of a bicycle. Consideration of other more 
specific scenarios may provide no further use-
ful information. This interpretation has some 
support in that previous research shows that 
perception of hazard is strongly predicted by 
the severity of the first scenario recalled by 
participants (Wogalter et al., 1991). Moreover, 
it also helps to explain the finding of 
Experiment 2 showing lower precautionar y 
intent for hurried participants. The fast pace 
might have hindered processing of the single 
generic scenario . 

In either case, whether the name or evalua-
tion of a single scenario evokes the risk level 
of products, risk knowledge appears to be dis-
tilled into a simple index that is accessible 
without lengthy consideration or analysis. 
Given the short period of time involved in fre-
quency estimates at the fast pace, the entire 
process is probably not much more complicat-
ed than this. 

The findings also suggest that the mental 
processes used to evaluate common risks are 
different than the analytica l procedures that 
experts use in technological risk assessment. It 
helps to explain why experts and lay persons 
often differ. in their assessments of technologi-
cal risk, (e.g., nuclear power) (Lichtenstein et 
al., 1978; Oppe, 1988; Young et al., 1990). 
While experts strive for analytical, step-by-
step strategies to assess risks (Hammond et 
al., 1984 ), lay perception of risk appears to be 
accomplished in a more holistic manner. 

The results of these two experiments have 
implications for future research directed at 
ways to improve risk -percep tion accuracy. 
This and previous research (e.g., Lichtenstein 
et al., 1978) have shown no success in chang-
ing people's estimation accuracy. While partic-
ipants' estimates are reasonably well correlat-
ed to the objective NEISS frequencies, the 
results suggest that lay risk judgments are not 
pure measures of likelihood, as they should be. 
They are also influenced by the consequences 
of injury. It is possible that future research 
might show greater success at improving risk 
perception accuracy by telling people that they 
can avoid risk misperceptions by excluding 
injury severity from their estimates. 
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However, it is not clear that knowledge of 
risk plays an influential role in people's every-
day judgments of how careful to be, especially 
considering the finding that objective risk has 
no relationship to precautionary intent. 
Severity of injury consequences appears to be 
the most salient cue that people use, and it is 
perhaps this variable that should be empha-
sized in attempts to encourage safe behavior. 
Thus, it might not be useful or prudent to have 
people disregard severity even for the purpose 
of improving risk perception accuracy. 

A practical implication of the injury-severi-
ty/precautionary-intent relationship is to enlist 
educational systems and warnings for the pur-
pose of communicating the appropriate level 
of injury that might result from careless 
behavior. An additional, related implication 
can be derived from the significant relation-
ship between injury experience and precau-
tionary intent. Whereas, giving people direct 
injury experience is not a viable solution, less 
direct experience of this kind, such as simula-
tions and demonstrations that dramatize the 
extent of injury that might result, may be use-
ful in promoting cautious behavior. 
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