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Abstract 

A field experiment was conducted to determine how the features of a product and the salience of its warnings affect potential 
purchasers' perceptions of a safety-critical product attribute. The experimental product was an infant carrier, which represents a 
class of products known to be inappropriately used as infant car seats. Sixty-two subjects were asked to examine and select an 
infant car seat/carrier product from a group of four infant-carrying products. Dependent measures included the subjects' 
knowledge that the experimental product was not designed to protect an infant in an auto accident and their attention to various 
warnings. Removing a potentially confusing product feature did not significantly reduce the proportion of subjects who mistakenly 
thought the product was designed for use as a car seat. However, collectively, the features of the product prompted more than a 
third of the subjects to incorrectly assess the safety-critical limitations of the product. Increasing the warning's salience significantly 
increased the proportion of subjects who noticed and read it, but only in the most conspicuous condition was there an increase in 
the proportion of subjects who correctly recognized the product's limitations. 

Relevance to industry 

Accidents and injuries associated with the use of products in unintended but reasonably foreseeable ways is a major industrial 
concern. This research addresses the role of product design and on-product warnings in preventing unintended, unsafe uses of 
consumer products. This study is particularly applicable to producers of consumer products concerned with conveying safety-critical 
messages at the point-of-purchase. 
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Introduction 

Eas i ly  p e r c e i v a b l e  f e a t u r e s  o f  a p r o d u c t  can  

p r o v i d e  use r s  a n d  p o t e n t i a l  u se r s  w i th  a vas t  

a m o u n t  o f  n o n - v e r b a l  i n f o r m a t i o n  f r o m  wh ich  

they  can  m a k e  j u d g m e n t s  a b o u t  a p r o d u c t ' s  s t ruc-  

tu ra l  c o m p o s i t i o n ,  its m e t h o d  of  o p e r a t i o n ,  its 
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bas ic  f u n c t i o n a l  and  s t r uc tu r a l  l imi ta t ions ,  a n d  its 

a s sembly  o r  o p e r a t i o n a l  p r o c e d u r e s  (cf. B a g g e t t  

and  E h r e n f e u c h t ,  1988; M a c G r e g o r ,  1989; N o r -  

m a n ,  1988; R h o a d e s ,  F r a n t z  and  Mi l l e r ,  1990; 

R h o a d e s  a n d  Mi l le r ,  1992). F o r  m a n y  c o n s u m e r  

p r o d u c t s ,  f e a t u r e s  such  as knobs ,  dials ,  t ex tu res ,  

shapes ,  and  s t r uc tu r a l  c o m p o s i t i o n  (e.g.,  glass,  

p las t ic ,  w o o d ,  e tc . )  can  sugges t ,  invi te ,  o r  p r o h i b i t  
c e r t a i n  behav io r s .  G i b s o n  (1977) a n d  N o r m a n  

(1988) r e f e r r e d  to  such  f e a t u r e s  as ' a f f o r d a n c e s ' .  

G i b s o n  (1977) i d e n t i f i e d  a n u m b e r  o f  g e n e r i c  

c a t e g o r i e s  o f  ob j ec t  a f f o r d a n c e s  i n c l u d i n g  ' sup -  
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port ' ,  'walk-on-able' ,  'sit-on-able',  'grasp-able' ,  
'climb-on-able' ,  and 'bump-into-able ' .  In a more 
applied context, Norman noted that affordances 
are those properties of objects, both perceived 
and actual, that suggest or imply how the object 
can be used. Essentially, product affordances al- 
low people to draw upon previously learned skills, 
rules, and problem-solving strategies to interact 
with a novel product, as opposed to relying on 
external sources of information such as written 
instructions or warnings. 

From an accident prevention standpoint, prod- 
uct features that provide strong cues about the 
use of a product are advantageous provided they 
do not promote or instigate inappropriate and 
unsafe usage of the product. While the features 
of a product are commonly considered when eval- 
uating the usability of a product, the effect of 
various product features (i.e., affordances) is typi- 
cally not evaluated in a systematic fashion with 
respect to product safety concerns. In fact, little 
research has addressed the effect of product fea- 
tures on consumers ' /  users '  misperceptions of in- 
tended uses of a product. To investigate this 
product safety concern in a formal manner,  a 
field experiment was conducted to determine how 
potential purchasers '  perceptions of a safety-criti- 
cal product attribute were affected by the fea- 
tures of a product and the conspicuity of its 
warnings. 

Description of  product category 

The type of product involved in this study was 
an infant carrier. Infant carriers are designed to 
hold an infant during activities such as feeding, 
napping, and shopping. However, they are not 
designed to restrain or protect an infant in an 
automobile and are NOT designed to protect an 
infant in the event of an automobile accident. 
There  are, however, two other types of products 
that are designed for this purpose: (1) infant car 
s ea t / c a r r i e r  combinations which function as in- 
fant carriers but are also intended for use in 
automobiles, and (2) infant car seats (also known 
as child safety seats or child restraints) which are 
designed exclusively for restraining and protect- 
ing a child in an automobile. The latter two types 
of products have been designed to meet  or ex- 
ceed Federal Motor Vehicle Safety Standard 213 

(U.S. DOT,  1981). The potential safety concern is 
that consumers may unknowingly purchase and 
use infant carriers as infant car seat/carrier com- 
binations and subsequently have an automobile 
accident in which an infant is injured or killed 
due to the lack of protection provided by the 
infant carrier. This potential safety concern has 
been discussed in a variety of child passenger 
safety publications (Gillis and Fice, 1986; Jones, 
1988; National Child Passenger Safety Associa- 
tion, 1985). 

As opposed to examining the reasons and po- 
tential solutions for intentional misuse of infant 
carriers as car seats, this study focused on the 
problem of consumers unintentionally misusing 
infant carriers as car seats as a result of mistak- 
enly believing the infant carrier to be an infant 
car sea t /ca r r ie r  combination. This confusion may 
arise for two reasons. First, consumers may not 
be aware that different categories of such infant 
products exist. That is, a consumer may assume 
that infant carriers and infant car sea t / ca r r i e r  
combinations are one and the same. Second, con- 
sumers may be confused as to which product 
belongs in which category. Correctly identifying 
an infant carrier can be difficult because they 
often do not have obvious properties that distin- 
guish them from car sea t /ca r r ie r  combinations. 
Generally speaking, products from both cate- 
gories have straps for restraining the infant, a 
handle for carrying the product, a common shape, 
and a plastic shell construction. Readily observ- 
able features such as product weight, structural 
rigidity, shoulder strap design, in-store display 
characteristics, and price do not necessarily iden- 
tify a particular product as a member  of one of 
the two categories. Even retail sales personnel 
can provide incorrect information regarding the 
limitations of infant carriers. In fact, the only 
reliable distinction between infant carriers and 
infant car sea t /ca r r ie r  combinations is that the 
car sea t /carr iers  will be accompanied by a state- 
ment indicating that the product has passed the 
requirements of FMVSS 213. The potential con- 
fusion between infant carriers and car seats was 
noted in a 1986 consumer guide to buying chil- 
dren's  products: 'CAUTION:  Some indoor baby 
seats look remarkably similar to infant safety 
seats. These are not crashworthy and should never 
be used as car safety seats' (Gillis and Fice, 1986). 
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Research objectives Experimental setting and product display 

Using a particular infant carrier as an experi- 
mental  product, the specific objectives of this 
research were to: (1) Determine the likelihood 
that potential  purchasers would mistakenly per- 
ceive the subject carrier to be suitable for use as 
a car seat, (2) Determine the extent to which a 
particular product feature might prompt  pur- 
chasers to mistakenly perceive the carrier to be 
suitable for use as a car seat, and (3) Determine 
the extent to which increasing the conspicuity of 
on-product warnings might reduce the propensity 
for consumers to incorrectly perceive the product 
to be suitable for use as a car seat. 

Method 

Subjects 

Sixty-two subjects participated in the study. 
Fifteen subjects were assigned to each of three 
conditions and 17 subjects to a fourth condition 
(two extra subjects were interviewed in the fourth 
condition because there was some concern that 
difficulties with the aud io /v ideo  transmission 
would result in missed portions of two interviews). 
Subjects were solicited from those attending or 
hosting one of the seven garage sales adjacent to 
which our experimental set-up was positioned for 
data collection. Approximately 90% of the people 
approached agreed to participate in the study. 
Generally speaking, after one interview was com- 
pleted, the closest available person was ap- 
proached and asked to participate. Subjects re- 
ceived $5 for their participation. Random assign- 
ment  of subjects to conditions was not possible 
due to the inability to inconspicuously change 
from one condition to another  at any given time. 

The age of the subjects ranged from 16 to 76 
with a mean of 37.4 years. There  were 46 females 
(74%) and 16 males (26%). Twenty-three percent 
(23%) of the subjects had less than a high school 
education, 35% had completed high school, and 
42% had at least some college education. Sev- 
enty-six percent (76%) of the subjects had used 
an infant car seat at least once and 60% had 
either purchased or helped to purchase an infant 
car seat or carrier. 

Four infant carrying products were displayed 
on a table in the vicinity of a garage sale. Figure 1 
shows an example display. Two of the products 
were infant car sea t /car r ie rs  which met the re- 
quirements of FMVSS 213 and the other two 
products were infant carriers only (i.e., not de- 
signed to protect an infant in the event of an 
automobile accident). The products were dis- 
played with their point-of-purchase advertising 
information but without their shipping cartons. 
Price tags reflecting typical consumer prices were 
placed in the upper  right-hand corner of each 
product. 

The display was erected and data collected at 
seven different garage sale locations in middle 
and lower-middle income neighborhoods in a 
midwestern community of approximately 25,000 
residents. Data  collection occurred within a two- 
week period in the summer of 1991. To be se- 
lected as a data collection site, a garage sale 
location needed to have sufficient space for the 
display table and video recording equipment 
without endangering the subjects and without be- 
ing too close to the garage sale merchandise (to 
prevent shoppers from overhearing the exchange 
between subject and experimenter).  

A video camera recorded the subjects during 
their examination of the product and subsequent 
interview. The video camera and microphone 
were not concealed from the subjects in any way. 

Fig. 1. Product display erected for data collection at one of 
the seven garage sale locations. 
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The experimenter interviewed the subjects while 
another person controlled the video camera and 
recorded subject responses. 

Overview of experimental protocol 

Subjects were approached and asked if they 
would be willing to participate in a study to 
determine people 's  preferences for different in- 
fant products. Once a person agreed to partici- 
pate, the experimenter instructed the subject as 
follows: 

Imagine that you are shopping for an infant 
car seat that can also be used to carry an 
infant when walking from place to place. When 
you arrive at the store, this is the selection of 
products from which to choose. What I would 
like for you to do is select the one that you 
would purchase. Please take your time to in- 
spect and handle the products just as you 
would if you were actually buying one of them. 
Keep in mind that I 'm not asking you which 
one you like the most or which one you think 
is the most attractive, I 'm asking you which 
one you would buy with your money. Let me 
know when you have made your decision. 

The purpose of this introductory task was to 
allow the subjects to become familiar with the 
products. After  subjects selected a product, they 
were asked if they noticed that the experimental 
product had a pouch in the back for carrying 
small baby supplies (see figure 2). For those sub- 
jects who did not notice the pouch, the inter- 
viewer picked up the product and held it so that 
the subject could look at the pouch. This was 
done to insure that each subject was at least 
exposed to an embossed warning on the back of 
the product which appeared directly above the 
pouch. This allowed for some measure of inciden- 
tal attention to the warning on the back of the 
product. 

Next, subjects were asked to concentrate on 
the experimental product and express their 
agreement  or disagreement with several state- 
ments regarding the intended use of the product. 
For example, subjects were asked to indicate their 
agreement  or disagreement with the statement: 
'This product is designed for holding a baby while 

Fig. 2. Pouch in the back of the experimental infant carrier - 
white-on-white embossed warning located above pouch. 

it is riding in a car'. If  subjects agreed with this 
statement, they were also asked to indicate their 
agreement  or disagreement with the statement: 
'This product is designed to protect a baby in the 
event of a car accident'. 

Subjects were then asked if they noticed any 
warnings or cautions on the product and, if so, 
what the warnings said and where they were 
located. Next, subjects were asked to find those 
warnings or cautions which they had not previ- 
ously noticed. Finally, after all of the key data 
were obtained, subjects were asked to express 
their opinion regarding the noticeability of each 
warning and provide recommendat ions  for 
changes to the warnings or the product itself that 
would make it less likely for people to think that 
the subject infant carrier was a car seat. 

Experimental conditions and research hypotheses 

The experimental infant carrier was displayed 
in one of four conditions (see figure 3). 

Condition 1 - Control condition (low warning 
salience~high affordance for use as a car seat). 
In this condition, the subject infant carrier was 
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presented as it is currently sold to consumers. No 
alterations were made to the product or its warn- 
ings other than the addition of a price tag in the 
upper right-hand corner of the product. The 
manufacturer 's  point-of-purchase advertising, 
which was a cardboard insert in the shape and 
likeness of a baby, was strapped into the carrier 
as provided by the manufacturer. 

Two warnings appeared on the product. One 
was located on the back of the product just above 
the storage pouch (see figure 2). It stated 
' W A R N I N G :  NOT A P P R O V E D  FOR USE IN 
M O T O R  VEHICLES' .  This warning appeared in 

raised white letters against the product's white 
plastic shell (i.e., white-on-white format). The 
letter height was 3/16".  The second warning ap- 
peared in the lower left-hand corner of the card- 
board baby insert in black print on a light blue 
background. It stated: 'CAUTION:  Not for use 
as a child car seat'. The letter height was 3/32".  

The product had holes in the side which were 
designed as handholds for carrying the product, 
but they might also suggest a location for a seat 
belt to pass through. Although the holes in the 
side of the product are too small for most auto- 
mobile seat belt buckles, one of the seven car 

Condition 1 - Side view Condition 2 - Side view 

Condition 3 - Front view Condition 4 - Front view 

Fig. 3. Infant carrier conditions. 
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Fig. 4. Illustration of potential seat belt insertion affordance. 

models we tested allowed for the seat belt to pass 
through the holes (see figure 4). 

Given the characteristics of the warnings and 
the potential  affordance for placing a seat belt 
through the handholds, this control condition was 
considered to have low warning salience and high 
affordance for use as a car seat relative to the 
other conditions. 

Condition 2." Reduced affordance for  use as car 
seat. This condition differed from the control 
condition in that a different model of the same 
infant carrier was used. In this condition, the 
product had a cloth lining that completely cov- 
ered the holes in the side of the product, thus 
removing the appearance of a seat belt insertion 
point. The warnings were the same as in the 
control condition. 

This condition was included to test the hypoth- 
esis that removing a design feature that might 
suggest an inappropriate use of the product would 
significantly increase the proportion of subjects 
recognizing the limitations of the product. More 
concretely, it was hypothesized that covering the 
holes in the side of the product would increase 
the proportion of subjects who recognized that 
the product was not designed for use as a car 
seat. 

Condition 3: Moderate warning salience. This 
condition differed from the control condition in 
that the number and salience of the warnings was 

increased. The control condition warnings were 
modified in the following ways: 
(1) The raised letters on the back of the product, 

' W A R N I N G :  N O T  A P P R O V E D  F O R  USE 
IN M O T O R  VEHICLES '  were modified to 
appear  in a red-on-white format instead of 
the initial white-on-white format. 

(2) A professionally prepared label was added to 
the left shoulder strap (see figure 5). The 
label was printed in 1 /8"  high red letters on 
a white background and presented the same 
verbiage as that used by a competi tor 's  infant 
carrier: 

WARNING: DO NOT USE AS CAR SEAT 
NEVER LEAVE BABY UNATTENDED. 
ALWAYS USE RESTRAINT DEVICE. 

DE) NOT SET WITH BABY ON TABLETOP 
OR COUNTER. 

(3) A 2-1/4"  diameter, circular warning symbol 
sticker was affixed to the upper  left-hand 
corner on the front of the product (see figure 
6). The sticker displayed a symbol of a blue 
car surrounded by the commonly used red 

~ _ _  . . . .  

Fig. 5. Warning label added to shoulder strap in Condition 3. 
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circle with a slash through it. Around the 
circumference of the circle were the words: 
' D O  N O T  USE AS A CAR SEAT! '  This 
sticker was also the same as that of a com- 
peti tor 's  infant carrier. 

The features of the product were the same as in 
the control condition (i.e., the holes in the side of 
the product were exposed). 

Condition 3 was included to test the hypothe- 
sis that increasing the salience of warnings against 
the use of the product as a car seat would in- 
crease the proport ion of subjects who would rec- 
ognize that the product was not suitable for use 
in a car. Note that, relative to other carriers on 
the market,  this condition represents a high level 
of on-product  warning salience since the product 
warnings were a compilation of competi tor  prod- 
ucts'  warnings. 

Condition 4: High warning salience. This con- 
dition was the same as the control condition 
except that a 4-inch wide, white banner  was placed 
across the front of the product which stated in 
1 - 1 / 8 "  high red letters, ' N O T  A CAR SEAT'.  A 
by-product of such a large banner  was that it 
somewhat obscured the holes in the sides of the 
product. 

This condition was included to test the hypoth- 
esis that increasing warning conspicuity beyond 
that of the typical infant carrier would result in 
the highest proportion of subjects attending to 
the message and recognizing the product was not 
suitable for use as a car seat. 

Results 

Table 1 shows the percentage of subjects in 
each condition who agreed with each of the key 
statements. The results shown in this table illus- 
trate that, collectively, the features of the product 
prompted a large proportion of the subjects to 
incorrectly assess the safety-critical limitations of 
the product. In fact, by combining the responses 
to Conditions 1, 2, and 3, in which the warnings 
were either of low or moderate  salience, almost 
half of the subjects (47%) incorrectly agreed that 
the product was designed to protect a baby in the 
event of an accident. 

Planned comparisons between the control con- 
dition and each of the other conditions were 
conducted using chi-square tests. Since the re- 
sults of chi-square tests were the same for re- 

Fig. 6. Warning sticker added to upper left-hand corner in Condition 3. 
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Table 1 

Percentage of subjects agreeing with the following statements.  

Condition 

1 2 3 4 
Control Reduced Moderate High 
(Low warning sa l ience/  car seat warning warning 
High affordance) affordance salience salience 
(n = 15) (n = 15) (n = 15) (n = 17) 

This product is designed for holding 
a baby while it is riding in a car. 67% 

This product is designed to protect 
a baby in the event of a car accident. 60% 

60% 47% 12% 

40% 40% 6% 

sponses to both key statements, only the results 
for the statement 'this product is designed to 
protect a baby in the event of a car accident' are 
presented. 

Regarding the effect of visible holes in the side 
of the product, the proportion of subjects in 
Condition 1 did not differ significantly from Con- 
dition 2 (X 2= 1.2, N =  30, p > 0.10). As such, 
covering the holes in the side of the product did 
not significantly decrease the proportion of sub- 
jects who thought the product was designed to 
protect a baby in the event of an auto accident. 
However, three subjects who incorrectly thought 
that the infant carrier was designed to protect an 
infant in the event of an auto accident specifically 
mentioned that they thought the hand holes were 
for inserting a seat belt. Two other subjects who 
correctly recognized the limitations of the prod- 
uct noted that the hand holes might suggest to 
other people a place to insert a seat belt. In 
summary, covering the holes did not result in a 

statistically significant reduction in the number of 
subjects who incorrectly assessed the limitations 
of the product, but the presence of the holes did 
affect the judgments made by at least three sub- 
jects and perhaps more subjects who did not 
verbalize their perception of the holes in the side 
of the product. 

With regard to the effect of warning salience 
on the correct perception of the infant carrier, 
the difference between Conditions 1 and 3 was 
not significant (X 2 = 1.2, N = 30, p > 0.10), indi- 
cating that adding the competitor product warn- 
ings did not yield a significant reduction in the 
number of subjects who misperceived the in- 
tended use of the product. However, the differ- 
ence between Conditions 1 and 4 was significant 
(X 2 = 10.9, N = 32, p < 0.01) and the difference 
between Conditions 3 and 4 was significant (X= = 
5.4, N = 32, p < 0.05). Thus, increasing the warn- 
ing salience did not increase the proportion of 
subjects who correctly recognized the critical lim- 

Table 2 

Percentage of subjects who noticed and read any warnings on the product. 

Condition 

1 
Control 
(Low warning sa l ience /  
High affordance) 
(n = 15) 

2 
Reduced 
car seat 
affordance 
(n = 15) 

3 
Moderate  
warning 
salience 
(n = 15) 

4 
High 
warning 
salience 
(n = 17) 

Percentage of subjects who noticed 
any warnings on the product. 

Percentage of subjects who read 
any warnings on the product. 

13% 

7% 

13% 

7% 

67% 

53% 

82% 

82% 
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itations of the product, except in the most salient 
warning condition where the prominence of the 
on-product warning was well beyond that dis- 
played by most, if not all, infant carriers. 

Table 2 illustrates the percentage of subjects 
in each condition who noticed any of the warn- 
ings on the product and the percentage of sub- 
jects who read any of the warnings. With regard 
to the proportion of subjects who noticed any of 
the warnings in Conditions 1, 3, and 4, chi-square 
tests found the difference between Conditions 1 
and 3 to be significant (X 2 = 8.9, N = 30, p < 0.01) 
as well as the difference between Conditions 1 
and 4 (X 2 = 15.2, N = 32, p < 0.01). However, the 
difference between Conditions 3 and 4 was not 
significant (X 2 = 1.0, N = 32, p > 0.1). With re- 
gard to the proportion of subjects who read any 
of the warnings, Condition 4 resulted in a signifi- 
cantly higher proportion than Conditions 1 or 3 
(} (2  = 3.1, N = 32, p < 0.1 and X 2 = 18.3, N = 32, 
p < 0.01, respectively) and Condition 3 resulted 
in a significantly higher proportion than Condi- 
tion 1 (X 2 = 7.8, N = 30, p < 0.01). Thus, increas- 
ing the salience of the warnings significantly and 
substantially increased the proportion of subjects 
who at tended to and read at least one of the 
warnings against using the product as a car seat. 

Although warning comprehensibility was not 
specifically addressed in this study, it should be 
noted that all of the subjects who stated that they 
read at least one of the warnings correctly recog- 
nized that the product was not designed to pro- 
tect a baby in an auto accident. This finding has 
implications for the assessment of the effective- 
ness of the modera te  warning salience condition. 
Specifically, compared to the control condition 
there was a significant increase in the proportion 
of subjects who read the warning in Condition 3 
(see table 1), but there was not a significant 
reduction in the proportion of subjects who 
thought the product was designed to protect an 
infant in the event of an automobile accident (see 
table 2). Based on this observation, one is tempted 
to conclude that the warning was read but had no 
effect on subjects' recognition of the product 's  
limitation. Such a conclusion, however, would be 
incorrect since all eight subjects who noticed and 
read a warning on the product in this condition 
correctly recognized that the product was not 
designed to protect an infant in an automobile 

accident. The reason for this apparent  contradic- 
tion in the results is that six of the seven subjects 
(86%) in Condition 3 who did not read any of the 
warnings incorrectly thought that the product was 
designed for use in a car. The implication of this 
observation is that, with a larger sample size, 
increasing the level of warning salience to the 
'modera te '  level would probably yield a signifi- 
cantly lower proportion of incorrect subjects than 
the control condition. Certainly, from a practical 
standpoint, Condition 3 would be preferable to 
Condition 1. 

With regard to the attention to particular 
warnings on the infant carrier, 5 of the 62 sub- 
jects (8%) noticed the warning in raised letters on 
the back of the product and only 3 of them (5%) 
actually read it. Only 2 of the 62 subjects (3%) 
noticed and read the C A U T I O N  statement on 
the point-of-purchase cardboard baby insert, de- 
spite the fact that many of the subjects spent 
considerable time looking at the promotional  in- 
formation on the cardboard insert. In Condition 
3, where a warning was added to the shoulder 
strap and a sticker was added to the upper  left- 
hand corner of the product, none of the fifteen 
subjects noticed the warning on the shoulder 
strap and ten out of fifteen subjects (67%) no- 
ticed the warning sticker, however, only eight of 
the ten actually read it. Finally, in Condition 4, 
where a large white banner  was placed across the 
front of the product, 14 out of 17 subjects (82%) 
noticed and read the statement on the banner. 

With respect to demographic considerations, 
chi-square tests found that gender, age, and pre- 
vious use of an infant car seat were not signifi- 
cantly related to experimental condition (p  > 0.50 
for all three factors). Thus, the relationship be- 
tween these subject attributes and knowledge of 
product limitations could be assessed by pooling 
responses across all four conditions. Gender  and 
previous use of an infant car seat were not signifi- 
cantly related to subject responses regarding the 
limitations of the product ( p  > 0.10). However, 
age was related to knowledge of product limita- 
tions (g  2 = 7.7, N = 62, p < 0.01). More specifi- 
cally, across the four conditions, 60% of the sub- 
jects 40 years and older incorrectly thought that 
the infant carrier was designed to protect an 
infant in the event of an automobile accident, 
while only 35% of the subjects under 40 had this 
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misconception. A potential explanation for this 
difference was provided by a middle-aged man 
who remarked that the current infant carriers are 
noticeably larger and sturdier than the infant 
carriers of 20 years ago. 

Discussion and recommendations 

Product features 

Since one of the key features of a car seat is a 
place to insert or attach a seat belt, it is some- 
what surprising that covering the holes in the side 
of the product did not significantly reduce the 
confusion regarding the limitations of this prod- 
uct. Subject comments during and after the inter- 
views suggested several reasons for this finding: 
(1) during the session subjects may not have been 
thinking about how they would actually use the 
product in their car, (2) subjects may have real- 
ized immediately that the holes in the side of the 
product were not large enough to permit their 
seat belt buckle to pass through and therefore, 
dismissed the holes as seat belt anchoring points, 
and (3) subjects may have assumed that the prod- 
uct would be secured by some means other than 
the seat belt passing through the hand holes. 

Although the presence of the holes did not 
significantly affect subject perceptions on the 
whole, there were several individuals who thought 
the holes were meant for a seat belt to pass 
through. These individual misperceptions suggest 
that, for a small proportion of consumers, the 
holes in the side of the product present a product 
safety concern because they may prompt or facili- 
tate inadvertent misuse of the product as a car 
seat. One possible solution to this problem would 
be to replace the holes with a closed, rounded 
ledge that still affords lifting, but eliminates the 
possibility of seat belt insertion. This solution 
stems from our more generic product safety rec- 
ommendation which is: Design products with fea- 
tures that afford and suggest intended uses of the 
product, but do not prompt or facilitate unintended 
and potentially unsafe uses. Like verbal instruc- 
tions and warnings, it is desirable that product 
features send unambiguous messages to product 
users. 

Beside the hand hole feature, the combination 

of product features resulted in a surprisingly high 
proportion of subjects incorrectly assessing the 
intended use of the product. This finding suggests 
that evaluations such as this aimed at determin- 
ing potential users' perceptions of intended and 
unintended uses of products are valuable in dis- 
covering and correcting product safety problems. 
In addition, such evaluations are useful in devel- 
oping product safety information such as warn- 
ings, instructions, and point-of-purchase packag- 
ing (cf. Miller, Frantz and Rhoades, 1991). From 
a product safety standpoint, there is a pressing 
need to develop methodologies for identifying 
product affordances (both perceived and actual), 
in the pre-market stages of product development, 
that may prompt or facilitate unsafe uses of a 
product. 

Product warnings 

Regarding the effect of increasing the con- 
spicuity of the warning, the results of this study 
call into question some common assumptions 
about the ability of certain warning features to 
attract attention. Specifically, the presence of a 
bright contrasting color on the back of the infant 
carrier, as opposed to the white-on-white format, 
did not increase the proportion of subjects who 
noticed the warning on the back of the product. 
In fact, only 1 out of 15 subjects noticed the 
red-on-white version. This finding is contrary to 
commonly held beliefs regarding the effect of 
contrasting colors and contrary to the opinion 
expressed by many of the subjects exposed to the 
white-on-white warning (i.e., the warning would 
be more noticeable if it were presented in a 
contrasting color). Note that the subjects' assess- 
ment of warning adequacy is quite similar to that 
typically asked of jurors in failure-to-warn litiga- 
tion where no human factors expertise is avail- 
able a n d / o r  no specific testing or research has 
been conducted to determine the effectiveness of 
the warnings in question. This finding is certainly 
counter to Hardie's (1991) position that jurors are 
completely capable of determining the adequacy 
of warnings unaided by human factors engineers 
with specialized training and expertise in the de- 
sign and evaluation of warnings. 

Also evidenced by this study was the difficulty 
in getting people to process verbal or graphic 
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product information when their attention is di- 
rected toward other types of information. Specifi- 
cally, 3 out of 17 subjects did not read the warn- 
ing banner in Condition 4, and 5 out of 15 sub- 
jects did not notice the warning symbol on the 
front of the product in Condition 3. Note that, in 
this study, those subjects who already had rele- 
vant criteria by which to judge the products did 
not need to process verbal or graphic informa- 
tion, but only to examine the physical features of 
the product. The infant carrier, like many other 
products and environments, presents the warning 
designer with the challenge of attracting the at- 
tention of individuals who are not planning on 
processing verbal or graphic information during 
their interaction with the product or environ- 
ment. A methodology for dealing with this chal- 
lenge and improving the effectiveness of warnings 
in such situations was successfully applied by 
Frantz and Rhoades (in press). Using a task ana- 
lytic approach, they systematically examined the 
cognitive and behavioral elements of a particular 
task and used the analysis to identify temporal 
and spatial warning locations that effectively inte- 
grated or inserted the warning stimulus into the 
user's flow of information processing. With more 
knowledge of the behavior of individuals who are 
actually shopping for infant carrier products, this 
task analytic methodology could also be used to 
develop alternative warnings for infant carriers. 

In closing, the nonintuitive nature of our find- 
ings regarding warning salience provides addi- 
tional evidence that proposed warning solutions 
need to be evaluated in some manner beyond 
subjective impressions as to how they will per- 
form. The importance of warning evaluation has 
been stressed by a number of authors (cf. Cunitz, 
1981; Laughery and Brelsford, 1991; Miller, 
Frantz, and Rhoades, 1991; Robinson, 1986). Just 
as it is important to evaluate the physical design 
of a product along such dimensions as strength, 
reliability, and durability, it is important to evalu- 
ate proposed warnings along relevant dimensions 
such as attractiveness, comprehensibility, memo- 
rability, and behavioral effectiveness. Unfortu- 
nately, systematic evaluations of product warn- 
ings and instructions are not typically conducted 
(Moore, 1991). Our recommendation and hope is 
that research efforts continue not only in the 
general area of warning design, but also in the 

more specific area of warning evaluation method- 
ologies so that systematic evaluations of warnings 
are more readily available and more widely con- 
ducted. 
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