
PROCEEDINGS of the HUMAN FACTORS SOCIETY - 22nd ANNUAL MEETING - 1978 

HUMAN FACTORS I N  THE DESIGN OF 
EFFECTIVE PRODUCT MARNINGS 

by 

Alan L. Oor r i s  

J I Case Company 
Racine, k l isconsin 

J e r r y  L. Purswel l  

The U n i v e r s i t y  o f  Oklahoma 
Norman, Oklahoma 

Warning messages f o r  p roduc t  use a r e  impor tan t  f o r  t h e  s a f e t y  o f  t h e  user  and t o  f u l f i l l  t he  
A number o f  i ssues  r e l a t e d  t o  t h e  des ign of 

The s t u d i e s  t h a t  have been done 
l e g a l  du ty  t o  warn on t h e  p a r t  o f  t h e  manufacturer .  
such warnings have been neg lec ted  by human f a c t o r s  s p e c i a l i s t s .  
have been p r i m a r i l y  f o r  p r i v a t e  companies o r  i n  con junc t i on  w i t h  l i t i g a t i o n  a f t e r  an acc iden t  has 
occurred. Thus, l i t t l e  i s  a v a i l a b l e  i n  t h e  open l i t e r a t u r e .  

problems associated w i t h  des ign ing  e f f e c t i v e  p roduc t  warnings. 
research.  

Th is  paper p o i n t s  o u t  some r e l a t e d  behav io ra l  work which has been pub l i shed  and o u t l i n e s  t h e  
Suggestions a r e  made f o r  f u r t h e r  

INTRODUCTION 

Each yea r  many people r e c e i v e  i n j u r i e s  
which a r e  associated w i t h  t h e i r  use o f  product5 
a t  home, a t  work o r  i n  r e c r e a t i o n .  There i s  no 
way o f  knowing whether t h e  i n j u r y  r a t e  has i n -  
creased over  t h e  years,  b u t  t h e r e  i s  no 
quest ion t h a t  pub1 i c  awareness o f  these 
i n j u r i e s  has increased d r a m a t i c a l l y .  Th i s  i s  
i n  no small  p a r t  due t o  t h e  advent o f  t h e  
Consumer Product  Sa fe ty  Commission (CPSC) 
which has h i g h l i g h t e d  t h e  problem b o t h  by 
p u b l i s h i n g  data on p roduc t  r e l a t e d  i n j u r i e s  
and by the  c o n t i n u i n g  con t rove rsy  which has 
surrounded the  Commission i t s e l f .  

A r e l a t e d  phenomenon which has done much 
t o  p u b l i c i z e  p roduc t  s a f e t y  issues i s  t h e  
r a t h e r  dramat ic  increase i n  products  l i a b i l i t y  
l a w s u i t s  and t h e  l a r g e  and w e l l - p u b l i c i z e d  
awards which sometimes r e s u l t .  Th i s ,  i n  t u r n ,  
can be a t t r i b u t e d  i n  l a r g e  p a r t  t o  the  coming 
o f  age of t h e  l e g a l  d o c t r i n e  o f  s t r i c t  l i a b i -  
l i t y .  I t  should be noted t h a t  w h i l e  i t  i s  
common t o  speak of "consumer p roduc t  safety" ,  
i n  f a c t ,  a l a r g e  number o f  products  l i a b i l i t y  
s u i t s  i n v o l v e  products  which do n o t  f a l l  w i t h -  
i n  the j u r i s d i c t i o n  o f  CPSC. 

Whi le  hurqan f a c t o r s  s p e c i a l i s t s  have become 
h e a v i l y  i nvo l ved  i n  product  s a f e t y  as consul- 
t a n t s ,  e x p e r t  wi tnesses and p roduc t  s a f e t y  
s p e c i a l i s t s  i n  i n d u s t r y ,  s u r p r i s i n g l y  l i t t l e  i n  
the  way o f  bas i c  and a p p l i e d  research i n  t h e  
area has appeared i n  t h e  open l i t e r a t u r e .  As a 
r e s u l t ,  much o f  t h e  i n p u t  o f  human f a c t o r s  
ana lys ts  t o  product  s a f e t y  issues has cons is ted  
o f  a p p l i c a t i o n  o f  t h e  bas i c  p r i n c i p l e s  o f  human 
f a c t o r s  eng inee r ing  w i t h o u t  t he  b e n e f i t  o f  
techniques and data bases which a r e  s p e c i f i -  
c a l l y  t a i l o r e d  f o r  t h e  problems a t  hand. I t  i s  
t h e  Burpose o f  t h i s  paper t o  o u t l i n e  a p a r t i -  

c u l a r  group o f  problems r e l a t e d  t o  p roduc t  safe-  
ty which a r e  s u s c e p t i b l e  t o  human f a c t o r s  
a n a l y s i s .  

WARNINGS AND BEHAVIOR 

The producer o f  a p roduc t  has bo th  moral and 
l e g a l  o b l i g a t i o n s  t o  warn o f  p o s s i b l e  dangers 
assoc ia ted  w i t h  use o f  t h e  product .  Any p roduc t  
i s  capable of producing i n j u r y  under g i ven  c i r -  
cumstances. The c o n d i t i o n s  which may l e a d  t o  
i n j u r y  a r e  dependent upon the  p h y s i c a l  des ign o f  
t h e  p roduc t  and t h e  behavior  o f  t h e  user. The 
human f a c t o r s  d i s c i p l i n e  can make l i t t l e  mean- 
i n g f u l  c o n t r i b u t i o n  t o  p roduc t  des ign w i t h o u t  an 
understanding o f  how the  user  w i l l  behave. The 
purpose o f  a p roduc t  warning, as t y p i f i e d  by  a 
l a b e l  o r  decal, i s  t o  induce c e r t a i n  p a t t e r n s  o f  
behavior  and d iscourage o r  e l i m i n a t e  o t h e r  
a c t i o n s .  

The p r a c t i c a l  problem o f  producing a sa fe  
product ,  then, i s  one o f  develop ing a des ign 
which minimizes t h e  p o s s i b i l i t y  o f  i n j u r y  and 
warning t h e  user  rega rd ing  those courses o f  
behav io r  which may lead  t o  i n j u r y .  The i ssue  
compl icated by t h e  f a c t  t h a t  t h e  manufacturer  
l e g a l l y  o b l i g a t e d  t o  produce a p roduc t  which i 
n o t  o n l y  sa fe  under normal use b u t  a l s o  under 
foreseeable misuse. Th is  means t h a t  t h e r e  i s  
wide a r r a y  o f  behavior  which t h e  manufacturer  
would l i k e  t o  d iscourage o r  prevent .  

i s  
i s  
S 

a 

Aside f rom l e g a l  requirements, warnings would 
be unnecessary i f  people were p r o f i c i e n t  a t  
assess ing hazards. Un fo r tuna te l y ,  t h e  a v a i l -  
a b l e  evidence s t r o n g l y  suggests t h a t  t h i s  i s  n o t  
a human s t r o n g  p o i n t .  For  example, L i c h t e n s t e i n ,  
S l o v i c ,  F i s c h o f f ,  Layman and Combs (1978) have 
repo r ted  a s e r i e s  o f  s t u d i e s  which examined the  
a b i l i t y  o f  persons t o  judge f requencies o f  death 
associated w i t h  va r ious  causes. They found a 

Copyr ight  0 1978, t h e  Human Fac to rs ,Soc ie ty ,  I n c .  
A l l  r i g h t s  reserved. 
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consistent tendency to  underestimate high f re -  
quencies and overestimate low ones. Further- 
more, they found other biases which may be 
associated w i t h  the publ ic i ty  o r  exposure pro- 
vided t o  cer ta in  causes. Fischoff (1978) has 
discussed t h i s  and related findings i n  some 
d e t a i l .  

In another recent experiment, Dorris and 
Tabrizi (1978) compared ra t ings  of perceived 
level of hazardousness associated w i t h  fami l ia r  
products with injury frequencies reported by 
CPSC. I t  was found tha t  even though hazard- 
ousness ra t ings  were ra ther  re1 iab ly  estimated, 
mean hazard ra t ings  d i d  not co r re l a t e  s i g n i f i -  
cantly w i t h  objective frequencies. 

poorly equipped t o  ident i fy  hazards, there  
remains the question of t o  what extent be- 
haviors a re  modified by warnings. Although 
there i s  a dearth of d i r ec t  evidence i n  the  
l i t e r a t u r e ,  the  information which i s  ava i lab le  
i s  not encouraging. 
carefu l ly  conducted f i e l d  s tud ies  a l i k e  i n d i -  
ca te  t h a t  buzzer-l ights,  interlock systems and 
televised public service messages a re  a l l  in- 
e f f ec t ive  means of inducing seal be l t  usage 
among automobile dr ivers .  Similarly,  f ea r  
appeals (Sternthal and Craig, 1974) have been 
shown to  r e s u l t  i n  inconsistent and  i n  some 
cases negative r e su l t s .  

Perhaps the  area of behavioral research 
which has most c l ea r ly  pointed o u t  the  general 
reluctance of human beings t o  heed warnings has 
been the study of responses to the th rea t  o f  
natural d i sa s t e r .  I t  seems c l ea r  t h a t  i n  a 
number of well documented cases,  the public 
received spec i f i c  warnings regarding floods,  
tornadoes or t i da l  waves and ye t  subs tan t ia l  
numbers of people l o s t  t h e i r  l i ves  because they 
chose to take no evasive o r  mitigating action. 
F r i t z  (1961) and Mileti (1975) discuss the  
problems associated w i t h  natural hazards warning 
systems. 

I f ,  as the  evidence suggests, humans a re  

Everyday experience and 

CHARACTERISTICS OF EFFECTIVE 
PRODUCT WARNINGS 

Past experience suggests a number of product 
warning issues which m u s t  be considered t o  be 
basic t o  e f f ec t ive  communication. Some of these 
issues a re  discussed i n  t h i s  sec t ion .  

Duty t o  Warn 

tha t  of deciding which p o s s i b i l i t i e s  f o r  injury 
require a warning. In many ways t h i s  i s  the  
most d i f f i c u l t  problem i n  t h a t  the p o s s i b i l i t i e s  
a r e  v i r tua l  l y  1 i m i  t l e s s  . The 1 egal requirements 
vary grea t ly  from one court  t o  another, b u t  i n  
general one must warn about subs tan t ia l  danqers 
which a re  associated w i t h  normal use o r  fore- 
seeable misuse. In a recent case (Bookovt v .  
Victor Comptometer Corp., Colo. C t .  App . ,  

The f i r s t  issue which must be addressed i s  

Parch 2 ,  1978) I t  was ruled tha t  an individual 
who l o s t  an eye i n  an accident involving a BB 
gun could not recover since the  potential  danger 
was apparent. A Louisiana court  ruled tha t  an 
individual who i n j u r e d  an eye when the head of 
a hammer chipped could not recover since the 
head had been previously chipped and the 
individual continued t o  use i t .  (Chappvis v. 
Sears,  Roebuck and Co., La. C t .  App . ,  Ju ly  1 1 ,  
1977). T h i s  finding was reversed by the  
Louisiana Supreme Court who found tha t  i t  was 
reasonable t o  requi re  a warn ing  t h a t  the hammer 
should not be used when chipped (Chappvis v. 
Sears,  Roebuck and Co., La. Sup.  C t . ) .  

Warnings Versus Instructions 

I t  has been c l ea r ly  established tha t  i n  the 
eyes of the cour t ,  a warning m u s t  be something 
more t h a n  a n  ins t ruc t ion .  A warning will  indi-  
ca te  a potential  hazard or danger and will  
specify the  proper action of t he  product user. 
On  large pieces of equipment, i t  i s  important t o  
dist inguish between warnings and operating 
ins t ruc t ions  which may appear on the machine. 
This i s  most e f fec t ive ly  handled by standardiz- 
ing the  format, colors and symbols which a re  
used f o r  warning signs and  using d iss imi la r  
configurations f o r  instructional messages. Con- 
formance w i t h  standards generated by profession- 
a l  o r  indus t r ia l  associations such a s  SAE, ASAE 
o r  ASME o r  w i t h  ANSI spec i f ica t ions  may provide 
guidance. 

Understandability 

A warning message which i s  not completely 
comprehended i s  obviously not t o t a l l y  e f fec t ive .  
The most common problems i n  t h i s  regard a re  the 
use of vague, ambiguous o r  i l l-defined terms, 
the use of highly technical words o r  phrases or 
the  use of long or  gramatically complex phrasing. 
For verbal messages, the language i n  which i t  is 
writ ten may be of concern i f  the product i s  d i s -  
t r ibu ted  in te rna t iona l ly  or  used i n  areas of 
t h i s  country which have s izable  groups of non- 
English speaking c i t i zens .  If  symbolic messages 
a re  employed, one must be sure t h a t  the symbols 
a r e  readily understood by the  population of 
users. 

I t  is a l so  t rue  t h a t  the warning must 
adequately r e f l e c t  the degree of danger associa- 
ted w i t h  t ha t  par t icu lar  hazard. 
such as "Danger", "Caution" o r  "Warning" may be 
employed b u t  one must be sure tha t  the degree of 
hazardousness implied by each work is  understood 
by the  product user. 

Signal words 

Durability 

The warning sign, label or decal must be 
manufactured and attached in such a manner as t o  
remain f o r  the  l i f e  of the product. This i s  of 
pa r t i cu la r  importance for  products t ha t  a r e  sub- 
jec ted  t o  extreme use o r  weathering. A product 
which i s  subject t o  having par t s  replaced o r  i s  
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l i k e l y  t o  be re -pa in ted  must be c a r e f u l l y  moni- 
t o red  t o  ensure t h a t  t he  warning i s  n o t  removed 
o r  o b l i t e r a t e d .  

NEEDED HUMAN FACTORS RESEARCH 

The problem o f  des ign ing e f f e c t i v e  p roduc t  
warnings i s  one which cou ld  p r o f i t a b l y  be under- 
taken by human fac to rs  s p e c i a l i s t s .  To date,  
f a r  more e f f o r t  has been devoted t o  t h e  s tudy 
o f  a warning ( o r  l a c k  o f  warn ing)  as a p a r t  of 
t he  l i t i g a t i o n  process subsequent t o  an 
acc iden t  than has been devoted t o  t h e  develop- 
ment o f  design c r i t e r i a  f o r  warnings. A l though 
t h e  phys i ca l  l a y o u t  o f  t h e  message and t h e  
design o f  alphanumeric characters  i s  w e l l  
s tud ied  by human f a c t o r s  ana lys ts ,  many o f  t h e  
key issues remain ma t te rs  o f  op in ion .  I n  t h i s  
sec t i on ,  some i ssues  which a r e  g r e a t l y  i n  need 
of i n p u t  a r e  discussed. A d d i t i o n a l  d i scuss ion  
may be found i n  D o r r i s  and Purswel l  (1977). 

The opt imal  amount o f  warning i n f o r m a t i o n  
t o  be presented i s  a t o p i c  o f  v i t a l  concern. 
Th is  i nc ludes  a c o n s i d e r a t i o n  o f  t h e  l eng th ,  
s p e c i f i c i t y  and degree o f  d e t a i l  assoc ia ted  
w i t h  a warning and, more i m p o r t a n t l y ,  t h e  
number o f  warnings which can be e f f e c t i v e  on a 
g iven product .  I t  would seem l i k e l y  t h a t  an 
i n d i v i d u a l  i s  l e s s  l i k e l y  t o  read  many warnings 
than a few. Market ing s p e c i a l i s t s  have devoted 
considerable e f f o r t  t o  de te rm in ing  t h e  proper  
balance between t o o  much and t o o  l i t t l e  l a b e l  o r  
o the r  i n f o r m a t i o n  i n  terms o f  i nduc ing  t h e  
conzumer t o  purchase t h e  p roduc t .  C e r t a i n l y ,  
s i m i l a r  research aimed a t  i nduc ing  t h e  consumer 
t o  use t h e  product  s a f e l y  would be o f  decided 
b e n e f i t .  

Various warning s p e c i f i c a t i o n s  have used 
c o l o r s ,  s i g n a l  words and symbols t o  a t t r a c t  t h e  
a t t e n t i o n  o f  t he  user  and convey t h e  degree o f  
hazard associated w i t h  the  p a r t i c u l a r  problem a t  
hand. Bresnahan and Bryk (1975) have i n v e s t i -  
gated acc iden t  p reven t ion  s igns  based upon ANSI  
235.1-1968, S p e c i f i c a t i o n s  f o r  Acc iden t  Prevent- 
i o n  Signs ( s i n c e  rev i sed ) ,  t o  determine t h e  
"hazard a s s o c i a t i o n  va lues"  o f  these s igns.  
Th is  t ype  o f  s tudy must be encouraged and ex- 
tended t o  i n c l u d e  a wide v a r i e t y  o f  warn ing 
s igns.  

as a means o f  communicating w i t h  those who would 
n o t  understand w r i t t e n  messages such as t h e  
i l l i t e r a t e ,  t h e  re ta rded ,  t h e  p r e - l i t e r a t e  o r  
those who speak a d i f f e r e n t  language. I t  migh t  
a l s o  be con jec tu red  t h a t  symbolic warnings may 
be recognized more r a p i d l y ,  have more i n t r i n s i c  
i n t e r e s t  than w r i t t e n  warnings and may be more 
e f f e c t i v e  by g r a p h i c a l l y  d e p i c t i n g  t h e  p o s s i b l e  
i n j u r y  and thereby generat ing increased emotion- 
a l  response. Most s tud ies  o f  symbolic messages 
have considered whether o r  n o t  people can under- 
s tand the  message. A more impor tan t  ques t i on  i s  
"Given t h a t  w r i t t e n  and symbolic messages can 
both be understood, which a re  more e f f e c t i v e  a t  
i nduc ing  people t o  a c t  i n  accordance w i t h  

Symbolic warnings a r e  g a i n i n g  i n  p o p u l a r i t y  

t h e  warning?" 

The most se r ious  o b s t a c l e  t o  t h e  i n v e s t i -  
g a t i o n  of p roduc t  s a f e t y  issues i s  t h e  l a c k  o f  
s u i t a b l e  methodology. Many products  a re  used 
i n  p r i v a c y  o r  i n  remote areas so t h a t  t h e  be- 
h a v i o r  of t h e  user  i s  very  d i f f i c u l t  t o  study. 
I t  i s  d i f f i c u l t  t o  s tudy people d r y i n g  t h e i r  
h a i r  i n  t h e i r  own home o r  farmers d r i v i n g  t h e i r  
t r a c t o r s  i n  remote f i e l d s .  It i s  a l s o  n o t  c l e a r  
t h a t  s t u d y i n g  behavior  i n  c o n t r i v e d  o r  exper i -  
mental s e t t i n g s  w i l l  produce va led  f i n d i n g s .  

A f i n a l  area which would appear t o  be o f  
i n t e r e s t  i s  an i n v e s t i g a t i o n  o f  those pscho- 
l o g i c a l  and background f a c t o r s  which a f f e c t  t h e  
response o f  an i n d i v i d u a l  t o  a warning. Resear- 
ch i n t o  responses t o  n a t u r a l  hazards warnings 
have found t h a t  i f  an i n d i v i d u a l  rece ives  
numerous warnings w i t h o u t  an i n c i d e n t  t a k i n g  
p lace,  t h e  l i k e l i h o o d  o f  responding t o  subse- 
quent warnings i s  lessened. On t h e  o t h e r  hand, 
p r i o r  personal  c o n t a c t  w i t h  a g i v e n  t ype  o f  
hazard may w e l l  i nc rease  t h e  l i k l i h o o d  o f  
response. A s i m i l a r  phenomenon may w e l l  e x i s t  
w i t h  rega rd  t o  p roduc t  warnings. Such personal 
v a r i a b l e s  as age, sex, f a m i l i a r i t y  w i t h  t h e  
product ,  r i s k  a t t i t u d e s  and o t h e r  f a c t o r s  may 
w e l l  c o r r e l a t e  w i t h  responses t o  p roduc t  
warnings. The s t u d i e s  by Schnei der  (1  977), 
M a r t i n  and Heimstra (1973) and Tokuhata, 
C o l f l e s h ,  Smith, Ramaswamy and Digon (1976) 
serve as examples o f  i n v e s t i g a t i o n s  o f  t h e  be- 
havera l  f a c t o r s  which i n f l u e n c e  sa fe  behavior .  

SUMMARY 

Al though t h e  des ign o f  e f f e c t i v e  p roduc t  
warnings i s  an issue of cons ide rab le  s o c i a l  and 
p r a c t i c a l  i n t e r e s t ,  t h e  human f a c t o r s  d i s c i p l i n e  
has been s low t o  i n i t i a t e  research i n  t h i s  area. 
A t  l e a s t  two f a c t o r s  would seem t o  be p r imary  
causes f o r  t h i s  l a c k  o f  a c t i v i t y .  I n  the  f i r s t  
p lace,  t h e r e  i s  l i t t l e  l a r g e - s c a l e  federa l  
f und ing  o f  b a s i c  p roduc t  s a f e t y  research f rom a 
behav io ra l  pe rspec t i ve .  Academic researchers,  
under cons tan t  pressure t o  o b t a i n  funding,  a r e  
u n l i k e l y  t o  undertake such p r o j e c t s  un less 
research funds a r e  a v a i l a b l e .  There i s  con- 
s i d e r a b l y  more i n c e n t i v e  t o  undertake i n d i v i d u a l  
p r o j e c t s  on a c o n s u l t i n g  bas i s  w i t h  t h e  r e s u l t s ,  
o f  course, be ing  kep t  c o n f i d e n t i a l .  

A second f a c t o r  which m i t i g a t e s  a g a i n s t  t he  
appearance of more b e h a v i o r a l l y  o r i e n t e d  p roduc t  
s a f e t y  research s tud ies  i s  t h a t  t h e  behav io ra l  
problems encountered i n v o l v e  e l u s i v e  and s u b t l e  
phenomena which do no r e a d i l y  l e n d  themselves t o  
a n a l y s i s  by way o f  f a c t o r i a l  designs and ANOVA. 
One cannot avo id  cons ide ra t i ons  o f  a t t i t u d i n a l  
and m o t i v a t i o n a l  f a c t o r s  which have t r a d i o n a l l y  
been igno red  by human f a c t o r s  researchers.  
U n t i l  t h e  b ias  t h a t  such " s o f t "  issues a r e  n o t  
w i t h i n  t h e  scope o f  human f a c t o r s  research has 
been overcome and new methodologies f o r  d e a l i n g  
w i t h  these concepts have been adopted, s i g n i f i -  
can t  research i n t o  how people use products  a t  
work and a t  home and how t o  bes t  warn them of .  
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the potential  fo r  injury will  not be 
accomplished. 
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