The InstrucIIons 10 fold a baby
stroller begin willi \he amazing
revelaUon \hal we first must,

"Remove child."

Awarning on a small
electric router cautions:
.. This product not Intended
for use as a dental drill."

A cardboard car 8unshleld thaI
keeps sun 011 \he dashboard lays,
"00 not drive with sunshleld In place."

A can 01 seU-delense pepper spray
surprises us by leHlng us know thaI It
"May In-itate eyes."

Acartridge for a laser prlnler alerts Ihe buyer,
"DD not eat toner."
(Potential misuse by eating is also an apparent
concern of a manufacturer of disinfectanll
deodorizer cakes for urinals, which also corne
packaged with a similar warning.)

A warntng on a pair of shin guards
manufactured for bicyclists enlightens
.s 10 \he astounding concept thaI:
"Shin pads cannol protect any part
at the body they do not cover."

In product liability litigation, the focal
point is often the alleged deficiency or total
lack of an instruction or warning on the
p'roduct itself, or in accompanying documents. It IS alleged that lack of such a caution
was the proximate cause of an individual's
decision to undertake some risky action. The
implication is that the product manufacturer
and/or supplier are liable for the actions of
the user, based on an absence of warnings
against any and all conceivable user actions.
The warnings cited above were clearly not
generated for amusement. They were written
and approved by serious-minded professionals. Most likely, several individuals were
involved in each warning. Due to either their
own personal experience, or accounts by
others of seemingly egregious litigation, the
authors apparently believed these admonitions to be necessary, or at least helpful. If a
few warnings are good, more must be better.

To Warn ...
While necessary in many cases, warnings are
either unnecessary or actually inappropriate
in others. Although counsel may lobby for
additional warnings as a defense against potentiallitigation, "over warning" itself may
actually be harmful for at least four reasons.
Excess warnings increase the likelihood
that the reader will simply skip over all
the warnings.
• Warnings that appear to lack "common
sense" can result in none of the warnings
being taken seriously.
• As users experience repeated warnings
against almost every conceivable hazard,

plaintiffs gain credibility when they argue
that the product is defective because it
did not include an additional warning
for any unmentioned potential hazard. If
the stroller manufacturer thought it was
necessary to warn against folding the
stroller with the baby still seated, why
did they not think it necessary to warn
that a stroller might roll down a hill?
• In some instances, even a seemingly appropriate warning can actually produce
negative consequences (i. e., an increased
rather than decreased incidence of the
warned against behavior).
This can create a quandary for the product manufacturer. The decision whether a
warning should be included with or on a
product is a complicated one and no "one
size fits all" answer is possible.
Research has provided guidelines on
when warnings are and are not appropriate.
There exists a hierarchy of risk reduction
techniques that has been accepted by product designers for many years:
• Design dangerous features out of a product.
• Protect against remaining hazards by guarding or shielding.
• Provide adequate warnings of residual
hazards and instructions for proper use.
M.J. Smith, et al., Design for Occupational
Health and Safety, Handbook of Industrial
Engineering, 3rd Edition, 2001
In general, in order to promote maximum effectiveness, each hazard should be
addressed at the highest level in the hierarchy
possible. The most effective strategy for dealing with a hazard is, thus, to design it out of
the final product whenever practical. If this
is not practical, guarding (if appropriate)
should then be employed before warnings
are even considered. Even if some level of
residual risk still exits after the first two stages
in the hierarchy, warnings are not necessarily always appropriate.

Dr. David G. Curry, Ph.D., CHFP, is the Director of Human Performance for Packer
Engineering in Naperville, Illinois. He is a Certified Human Factors Professional
with over 20 years experience in the design, development, and evaluation of human-machine interfaces for advanced products. Dr. Roch J. Shipley, Ph.D., P.E.,
is a Senior Vice President with Packer Engineering. He specializes in complex issues involving multi-disciplinary investigations and/or accident reconstruction.
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Warnings Ignored

Since 1964, every package of cigarettes
sold in the United States has carried a
warning regarding health hazards. Recent litigation against tobacco companies, however, has focused largely on
whether the smokers had been adequately warned before they took up
the practice. The point is that users
can and do ignore warnings for a variety of complex reasons. Automobiles,
unhealthy foods, alcohol, etc. provide
even more examples.
As another example, almost any tool
or workpiece has the potential to fracture and break, potentially resulting in
injuries to any exposed part of the body.
These injuries may be particularly serious if the eye is involved. Virtually all
such tools carry warnings regarding
use of safety glasses. Plaintiffs frequently argue that a broken tool is ipso
facto defective, and therefore the injured person's failure to wear glasses
should not be held against him.

The primary purpose of warnings is to
provide information regarding potential hazards to product users; an additional purpose may be to remind them of the danger
at a time and place at which the danger is
most likely to be encountered. With most
products, this is a more or less straightforward process involving determination of
residual risk, likelihood of occurrence, the
potential severity of resulting injuries, and
other related factors. According to one publication by the American Society of Safety
Engineers, warnings are desirable when the
hazard is foreseeable and:
• The hazard is, by definition, dangerous;
• The danger posed by the hazard is or
should be known to the producer, manufacturer, supplier, or facility manager;
• The danger is not one which is obvious,
known, or readily discoverable by the user;
and
• The danger is not one which arises because the product or substance is put to
some irrational use.
T.E Bresnahan, et al., The Sign Maze-Approaches to the Development of Signs, Labels,
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Markings, and Instruction Manuals, American Society of Safety Engineers (1993).
To a lesser extent, a warning may also
serve as a reminder of a hazard to those who
are already aware of it, but may have temporarily forgotten. The utility of a warning in
such cases is a function of the obviousness
of the hazard. Warnings regarding a poweroperated door that operates at twice normal
speed may be of value, particularly if all
other similar doors at the facility operate at
normal speed. Warnings regarding the possibility of drowning in water or being hit by
moving cars when crossing a roadway are
unnecessary, since the danger is both obvious
and known to those encountering such hazards. Warnings to experienced product users
regarding issues that are a part of the day-today exercise of one's profession are usually
also unnecessary, since the risks are both
familiar and well understood. No additional
new information is likely to be provided by
the warning, and the affected individuals
are already aware of and alerted to the potential hazard.
Often in litigation, much attention is focused by the plaintiff's side on the first two criteria, while the third and fourth are largely
ignored or glossed over. As noted earlier, the
primary purpose of a warning is to provide
information to the user of a product. It is generally presumed that if those exposed to a particular hazard have sufficient knowledge, they
will be able to successfully avoid encountering
the hazard. If the user is already aware of a potential hazard or the hazard is open, obvious,
or readily apparent, no new information regarding its presence can or need be conveyed-such information is already in the
possession of the recipient of the potential
warning. Another key concept is the meaning

• Remove child.
• Stand behind stroller with both hands on
handle bar and lock both rear wheels.
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.. . Or Not to Warn?
There are occasIOns where the presence of a
warning may actually raise the likelihood of
the proscribed behavior rather than deterring
it. There is considerable research supporting this effect. Warnings do not necessarily
discourage risk-taking behavIOr. They have
no prohibitive value of their own (they cannot
prevent an action from being taken). In one
study of risk-taking behavior by middle and
high school students in the presence of warning signs, there was a significant interaction
Warnings do not
between age and gender. M.A. Goldhaber
and G.M. deTurck,A DevelopmentalAnalysis
necessarily discourage
of Warning Signs: The Case ofFamiliarity and
Gender, Proceedings of the Human Factors
risk-taking behavior.
Society 33rd Annual Meeting (1989). The
presence of the warning signs had no effect on
warnings listed above, the rationality of the middle school students; the warning signs
use to which the product is put.
actually caused an increase in risk-taking
To provide an example, when one of the behavior among males, though females showed
authors was a graduate student at the Univer- a decrease in risk-taking behavior. Other
sity of Michigan, it was a common practice studies have shown the same type of"boomamong undergraduates to, prior to football erang" effect on young people in studies dealgames, place a bag of marshmallows into the ing with warnings on alcohol and anti-drug
freezer, and then use the resulting missiles to messages. Extensive reviews of research into
pelt referees in the end zone following what the effectiveness of on-product warning labels
were perceived as questionable calls. Should have shown that they have little or no impact
the manufacturer have provided some type on behavior or accident likelihood. Other
of warning that there existed the possibility studies have demonstrated at least some
for injury when someone was struck by such impact on behavior in laboratory settings,
projectiles? The short answer is "No:' First, but no actual reduction in accidents or inthe fact that semi-solid objects become hard juries in the real world. S.S. Godfrey, et al.,
when subjected to freezing temperatures was Warnings: Do They Make a Difference?, Prosomething that was already well known to ceedings of the Human Factors Society 29th
the missileers in question-there was no Annual Meeting, The Human Factors and
other reason for them to place the marsh- Ergonomics Society, Santa Monica, CA (1985).
mallows in the freezer in the first place. Sec- If a warning can be expected to produce little
ond, such an employment of the product or no positive impact, but may potentially
would likely not be a"reasonably foreseeable" result in a negative impact, is it fair to fault
use by the manufacturer of a food product. manufacturers for reaching a decision not to
Third, anyone exposed to the hazards of include such warnings on their products?
hurled frozen marshmallows (i.e., referees)
One example of this situation lllvolves
would hardly be in a position to be affected the incorporation of warnings regarding inby any sort of on-product warning to the halant abuse, particularly on aerosol prodstudents. Finally, the fact that hard-thrown ucts. Inhalant abuse in the United States has
objects are likely to cause pain or injury to been on the rise for a number of years, with
the recipient was not something that was an estimated 20 percent of all middle and
unknown or unexpected by the individuals high school students having at least experithrowing them. Similar examination of the mented with it. Much of this activity involves
warnings that opened this article clearly the inhaling of gasoline, paint or adhesive
shows that the need for them is similarly un- product fumes, but a sizeable amount insubstantiated according to the criteria above. volves the inhalation of aerosol propellants.
of the word ''foreseeable.'' Merriam-Webster's
Online Dictionary defines foreseeable as
"being such as may be reasonably anticipated:' The same source also defines the
word" reasonably" as" not extreme or excessive. "
This indicates that the producer or supplier of
a product is responsible for determining how
their product is likely to be used or misused,
not for determining every conceivable way
in which it might be employed by the end
user. This fits in with the fourth criteria for
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There does not appear to be a workable de- factors in predictmg potential warning comsign alternative for any of these products pliance. Further, "virtually any type of dis(i.e., redesign is not possible). Guarding is comfort, restriction of movement or freedom,
unfeasible due to the nature of the products or other encumbrance can serve as a barrier
(i. e., there are no mechanical hazards against to compliance. The simple fact that behavwhich guards would be effective). Normally, ing unsafely is sometimes more pleasurable
the next resort would be to incorporate warn- or rewarding than behaving safely also qualiings regarding the potential hazard, but in fies as a cost of compliance." Michael S.
the examples provided, such an action would Wogalter, et aI., Warnings and Risk Commupotentially raise new risks and dangers nication, Taylor and FranCIS, Inc. (1999).
This effect has been demonstrated in nu(namely, the ready identification of products
that would be appropriate for such misuse). merous studies. In all of these studies, relaThere is, thus, a conflict between the good tively small increments in "cost" produced
design practice of incorporating on-product large decrements in compliance with warnwarnings about known hazards and the ings. The gist of thIS is that if there exists a
equally important good design practice "cost" to complying with a warning and that
that mandates that the eJimmation of a cost is perceived as being insufficient to
potential hazard should not result in the outweigh the benefit of noncompliance, the
creation of different and potentially more warning is likely to be disregarded.
The Table below hsts several criteria for
dangerous ones. It is likely in these types of
cases that an on-product warning will do determining when a warning "might" change
behavior.
more harm than,good.
Some explanation for the rationale behind
these guidelines may be appropriate. For a
How to Decide?
Many jurisdictions take the standpoint that warning to be actively attended to, the viewer
product users will actively seek out infor- must be in an information-seeking mode, primatlOn and will comply with warnings if marily because they either suspect unknown
they are provided. Such a view is optimistic hazards or because their experience suggests
at best. Cost is one of the most important that a hazard may exist. The greater the level

of knowledge regarding the product, the less
likely warnings will be sought out. The level of
such knowledge is subjectively determined
by the user him- or herself and may not reflect
the true absolute level (anyone who has ever
dealt with a teenage driver is well-acquainted
with this phenomenon!).
To use a prosaic example, most of us have
rented an automobile at one time or another
in the course of our travels. Few, if any of us,
however, take the time to read the owner's
manual of the rented vehicle from cover to
cover before turnmg the key. The same is often
true with the vehicles we purchase for our own
use. We may skim through the manual or use
it to look up specific information, but we
rarely read it in its entirety.We Judge that our
current level of knowledge regarding the safe
operation of an automobile is sufficient for us
to perform the task of operating a less familiar one without incurring any undue addItional risk. Studies have shown that the greater
the familiarity, or the greater the degree of
similarity between a new product and a familiar product, the Jess likely the user is to read
the accompanying warnings and instructions.
The same is true of the perceived complexity of a product. A common ladder, sold
in hardware stores across the country, is fes-

Table: A Warning (Sign or label) Might Change Behaviour if a Person:
1. Reads and understands the warning, and
The Person:
-Is alert and sober, and
-Is seeking information, and
• Feels need for information, based on past
experience
• Hazards suspected, but not observable
• Doesn't filter out the warning
• Not overloaded with information
• Not previously exposed to excessive, unnecessary
warnings
The Sign or Label:
-Is present (only) when and where needed, and
-Includes (only) the information needed, and
-Is in an appropriate format
• Noticeable, at person's level of information
seeking
• Brief, legible and understandable

2. Is motivated and able to change behaviour
The Person:
-WOUld not know there was a hazard without the
warning and
-Believes the warning, and
• Warning information is consistent with past
experience
• Conduct of others is consistent with warning
• Source is credible
- Does not accept the risk, and
• Consequences are seen as highly likely (or severe
and moderately likely)
• Does not believe hazard is under his/her control
• Risk outweighs the attraction of the activity
• Risk outweighs the social pressure to take risk
• Risk outweighs the cost/effort of avoidance
• Is capable of making an appropriate change, and
• Remembers to change

IJ. Ayres, et al., What Is a Warning and When Will It Work?, Human Factors Perspectives on Warnings (1994).
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Different Requirements for Experienced Users
Journeymen riggers undergo 871 hours of this accident occurred because the sling
training, including specific instruction on was not packaged with detailed instructhe use of wire rope slings. During a lift at tions and warnings as to proper use. The
a construction site, such a sling separates, testimony of the riggers themselves, howand a beam falls and injures a worker on ever, made clear that as experienced usthe ground. After intensive examination of ers, they would not have felt a need to read
the sling, there is no disagreement among information of which they were already
the experts that the sling met all require- aware and would not have read any addiments and separated due to misuse and tional materials had they come packaged
abuse. Plaintiff counsel then argued that with the sling.

tooned with stickers giving detailed information regarding the product's proper use.
The product's basic method of use is, however,
clear to the casual observer. The likelihood of
the warnings and instructions being ignored
by the purchaser is likely to be high. Unfortunately, judging by the number of cases alleging
lack of adequate warnings on ladders, few
users are aware of information such as the
distance which the base of a ladder should be
placed from a vertical surface (a 1:4 ratio)
or the fact that one should not ascend beyond a certain height (information which is
almost always presented on the aforementioned stickers).
The cost of compliance and credibility
issues can also be illustrated by the weight
ratings on ladders. Few users would go out
and obtain a new ladder if the weight of
their persons and tools exceeded the weight
rating on the ladder. The belief seems to be
that nothing bad will happen if the weight
limit is slightly exceeded. The question is,
where does one draw the line? How much
excess weight is too much?
An excessive number of warnings of low
perceived utility may also result in "warning dilution;' a situation where it appears a
saturation level is reached on the part of the
reader, who then stops attending to any of the
warnings. This is particularly true if the nature
of the warnings provided are such that the
information is perceived by the user as either
obvious or dealing with irrational actions
(e.g., the warnings, "May cause drowsiness"
on sleeping pills,"Do not use the Ultradisc2000
as a projectile in a catapult" on a CD-player
[both actual on-product warnings], or the
warnings cited at the beginning of this paper).
If such warnings are placed on products
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and are among the first to be noted, the reader
will likely reasonably conclude that all of the
remaining warnings deal with similarly obvious or irrational issues. Since product users more often than not perceive themselves
to be both knowledgeable and rational, they
may see no need to read further. Thus, the
likelihood of additional reasonable warnings
being effective is at least diminished.
Finally, warnings are affected by the social
context in which they are viewed, something
over which the manufacturer has no control.
If appropriate warnings are conspicuously
placed on products, yet many in the workplace routinely ignore them without penalty, the likelihood of them being attended
to by either new or experienced users is reduced. Most products currently available in
the marketplace are at least relatively safe
and accidents are infrequent; the same accidents do not happen in the same place on a
daily basis. Perception of risk is a subjective
phenomenon that is normally based on both
the perceived likelihood of negative consequences and the severity of those consequences. If the likelihood of occurrence of

The Knowledgeable User
A gentleman borrows a landscaping machine. In one mode, this device functions
as a nylon string trimmer. However, by design, the string trimming components can
be removed and replaced with another set
of parts to mount a circular saw blade, so
as to cut heavy brush/small trees up to 2inch diameter. On this particular occasion,
the user finds that the saw blade mounting parts are missing. So he disassembles

a negative event is perceived as being low or its
consequences are perceived as being minimal
while the potential payoff is perceived as
being desirable, then the warned-against
activity is likely to occur regardless of the
presence or absence of a warning.

Conclusion
A major insurance carrier has indicated that
44 percent of all lawsuits in the U.S. involve
"inadequate or non-existent warnings:' Often
a plaintiff will argue that if a warning regarding a particular behavior had been provided by a manufacturer, serious injuries
could have been prevented. The defendant
manufacturer will often counter that such a
warning was unnecessary, particularly if
the hazard was open and obvious.
There are many instances where warnings
are important to prevent well-intentIOned,
but improper use of a product or to alert
users to reasonable hazards of which they
may be genuinely unaware. Warnings, however, are not a universal remedy nor are they
always appropriate. It is unreasonable to expect product manufacturers and suppliers to
anticipate every possible irrational manner
in which their product may be misused or to
attempt to provide users with warnings regarding the potential consequences of such
misuse. There are instances where providing a
warning may increase, rather than decrease,
unsafe use of a product, and the philosophy
that "more is better" does not necessarily
hold true. The determination of whether or
not a warning is appropriate should be based
on rational criteria regarding its potential
utility, not as part of a "bunker mentality" to
prevent future litigation. FJI

the string trimmer and uses some of the
string trimmer parts to mount the saw blade
rather loosely. The blade detaches shortly
thereafter and injures the man's ankle. Although he is very experienced with machinery at his workplace, has modified the tool
in a manner not recommended by the manufacturer, and has personally remodeled
and sold three homes, his attorney argues
that he is the victim of a failure to warn.
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