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1 INTRODUCTION

Warnings are safety communications used to inform people
about hazards and to provide instructions to avoid or minimize
undesirable consequences such as injury or death. Warnings
are used in a variety of contexts to address environmental and
product-related hazards.

In the United States. interest in warnings is also associated
with litigation concerns. The adequacy of warnings has become
a prevalent issue in product liability and personal injury litiga-
tion. According to the Restatement of Torts (second) and to the
Theory of Strict Liability, if a product needs a warning to use a
product safely and the warning is absent or defective, then the
product is defective (see, e.g., Madden, 1999). A number of case
studies involving warnings in litigation are described in Wogal-
ter (2019¢).

Regulations, standards, and guidelines concerning when
and how to warn have been developed more extensively in
the last three and a half decades. During this time, there
has been substantial research activity on various factors
concerning warnings. Human factors professionals have
played a substantial role in the technical literature that has
resulted.
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This chapter reviews some of the major concepts and find-
ings regarding factors that influence warning effectiveness.
Most of the research review is presented in the context of
an overall Communication-Human Information Processing
(C-HIP) model. The advantage of using the model is that it
describes a coherent process and assists in organizing research
findings. It can also be used as a predictive and investigative
tool. Following the presentation of the model and the review of
major concepts and findings, a collection of recommendations
for designing warnings in applications is presented.

It should be noted that the main focus of this chapter is visual
warnings though there is some discussion of other modalities
at relevant points. Also in this chapter, we do not cover the
growing area involving warnings in intelligent vehicle systems,
but reviews can be found in Walker, Stanton, and Salmon
(2016) or Vourgidis, Maglaras, Alfakeeh, Al-Bayatti, and
Ferrag (2020).

2 BACKGROUND

In this section, several terms will be defined and the role of warn-
ings in the broader context of hazard control is discussed.
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