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BEFORE WE EMBARK upon the first of four chapters dealing with behavioralapproaches
to accident prevention, it would be well to attempt a clarification of the role of behay-
jor in accidents, a rolc that is often as ambiguous to the research worker as it is to the
general public.

In the compiling of accident data it has become almost traditional to use a classi-
fication system which dichotomizes accidents due to human bchavior and those in
which human bchavior apparently played no part. Thus an accident attributed to
“driver error” is regarded as clearly duc to human behavior, whereas an accident
resulting from the failure of a mechanism—the tire of an automobile, the fuel system
of an aircraft, an automatic alarm system—is classified as having no human cause.

Such a scheme is mislcading for several rcasons. First, it implies that cnough is
known about accident causation to permit accurate attribution to human or nonhu-
man factors. In the present state of our knowledge such an implication is not war-
ranted. Secondly, what we do know about accident causation leads to the conclusion
that behavioral elements, far from being discretely present or absent, arc present to a
greater or smaller extent in virtually cvery accident. Even the most obvious casc of
“driver error” may involve a nonhuman environmental situation in which “error”
was greatly favored if not, indeed, inevitable. Similarly, even an accident that seems
due to a mechanical failure! involves the human element of failure to inspect the
device adequatcly or to provide it with fail-safe fecatures,* just as an accident due to a
hurricane or other “act of God” involves the behavioral clement of the victims, who
failed to predict the occurrence of the damaging winds or to remove or otherwise
protect themselves from the cffects,

Even when the magnitude of the human element in a certain kind of accident can
be accurately asscssed, it is important to note that its sheer magnitude does not inevi-
tably make it the most appropriate target for preventive measures. The amputations
and other injuries common in industry during the late ninetcenth century, for exam-
ple, could be clearly attributed to “human error,” but the most effective counter-
measure-proved to be not a program to change human behavior—that is, to make thej
worker “more careful”—but rather the installation of machine guards which made
the human error noninjurious to the person involved. On the other hand, such largel
“nonhuman’ kinds of accidents as those duc to the failure of electric wiring, boilers
and elevators, and to spontaneous combustion have been effectively reduced b
altering human behavior—through legislation requiring building codes, periodic in
spection, and the provision of police and fire department personnel to prevent o
reducc damage and injury.

Yet another difficulty stems from the usc, in the literature, of the term “huma
factors” to cover a wide range of meanings. (See McFarland, Chap. 2.)2'¢ Vascula
accidents, the physical dimensions of the human body, reaction time, color blindnes
drunkenness, attitudes toward the police, emotional disturbances—in short, a wid
variety of elements, modifiable and nonmodifiable, close to and remote from acci
dents—have at one time or another been labeled as “human factors.”” The ambiguit
of this term can be a major obstacle, both to the research worker who uses it loosel
and to the reader seeking to identify the objcctives, the point of view, and the pu
poses of the studies in which it is thus used.

* See reference 5 for a discussion of fail-safe devices.
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Within the limits delineated by the foregoing caveats, however, there exists a vast
array of accident phenomena that lend themselves to study by behavioral scientists
from various disciplines. The psychologist may examine the personalitics, perceptions,
and response characteristics of those involved in accidents; the sociologist, the charac-
teristics of social groups which influence exposure to danger; the anthropologist,
cultural values concerning safety; the economist, the relative costs of safc and less
safe industrial processes; the historian, the development of safety legislation and
other safeguards; and the political scientist, the political forces that influence safety
legislation. Accident research thus oriented has not yet made great advances, but the
causes and results of many types of accidents can be studied as productively from the
behavioral-sciences point of view as other aspects of human experience.

Because of the several disciplines and numerous approaches represented in the
behavioral sciences, we have devoted four chapters to this aspect of accident research,
and additional examples are included in Chapter 3. The present chapter begins with
excerpts from four papers that reflect the general emphasis and present level of devel-
opment of various behavioral-science approaches to accident research. These indicate
some of the current theoretical and methodological problems and provide background
for the selections in the next three chapters,

SOME COMMENTS
ON ACCIDENT RESEARCH
—Anatol Rapoport, Ph.D.

Although it does not present a systematic analysis of behavioral approaches, this
paper is a refreshing departure from most of the behaviorally oriented accident liter-
ature by virtue of its sophistication and its wide-ranging concern with aspects of
accident research and causation (such as the role of cultural factors) which have
received insufficient attention from behavioral scientists. It is cspecially noteworthy
for its avoidance of the narrow and exclusive emphasis on personality factors, which
has long dominated the accident literature. Although concerned primarily with child-
hood accidents, its points and emphasis are of gencral relevance.

JuST A8 THE STUDY of childhood diseases can-
10t be meaningfully separated from general
roblems of health and disease, so the study
f childhood accidents must be related to a
eneral investigation of accident phenomena.

The big question is where, to begin, be-
ause the different backgrounds and predi-
ctions of people interested in accidents
1ake themselves strongly felt. Fortunately,
=search workers have become sophisticated
nough not to permit their special interests
» distort their views. Most dedicated wor-

kers have come to realize that the approach
which they see most clearly because of their
special interest or special training is only
one of several and that ideally the several
approaches should complement one another
instcad of struggling for primacy in maiters
of attracting researchers and public support
and implementing proposed corrcctive mea-
sures.

However, a proper integration of effort
is easier asked for than accomplished. Even
aside from competition for effort, even if

I:Reprinted from RBehavioral Approaches to Accident Research, Association for the Aid
of Cripplzd Children, New York, 1961, pp. 164-178,
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funds and manpower were unlimited, we
would still be divided by diflerences of opin-
ion about what to do first, because of differ-
ing notions of what constitutes a logical
sequence. The situation is the same in any
large-scale planned activity. For instance,
when a society is industrialized, a certain
rhythm must be preserved in expansion of
capacity, expansion of market, training of
cadres, and changes in patterns of living,
When resources are as strictly limited as
they are in research and action in the field of
accident phenomena, organization of effort
becomes a crucial task if any sort of effect-
iveness is to be expected.

The question, then, is where to begin.
There are those who will not feel comfort-
able unless they have precisely defined the
problem arca. Thus we have energetic
searches for a definition of “accident.” The
various points of view from which “an acci-
dent” can be defined have been ably sum-
marized by Dr. Suchman, | think it should
be granted that in some problem areas pre-
cision of definition is prerequisite to the
effectiveness of measures undertaken to
solve the problems, Thus, in medicine, no-
sology is of prime importance, and the
reason is not far to seek. Most spectacular
advences in medicine crystallized around
the discovery of *‘specifics”—as in chemo-
therapy and in the discovery of the impor»
tance of vitamins and trace elements in
diets. Herc, of course, precise classifica-
tion and identification of diseases were of
supreme importance to the extent that very
fine distinctions had (o be introduced before
progress could be made. Obviously the very
nature of the specific requires that the situ-
ation in which it applies be specifically re-
cognized.

Nevertheless it should be borne in mind
that equally dramatic advances in man’s
war against discasc werc made with the dis-
covery of the importance of nonspecific
factors—e.g., public hygiene and general
levels of nutrition. In this conncction it

should be emphasized that factors not di-
rectly connected with medicine or even with
the general problems of health and disease
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played an equal or a more important role in
improving the general level of man’s health
and longevity, It is possible to argue that
Euclid may have contributed more to medi-
cinc than all the medical discoveries from
Hippocrates to Pasteur. For Euclid system-
atized geometry; systematized geometry
made possible the science of optics; optics
gave us the microscope; and the microscope
led to the discovery of microorganisms and
eventually to the first major breakthrough in
medicine and hygienc.

We have, then, in medicine, two types of
advances: dramatic discovery of specifics
and a gradual, rather uneven amelioration of
conditions in which man can safcguard his
health and can come to grips with specific
problems of health and disease. And while
we speak of “conditions,” we should cer-
tainly not forget the general philosophic
orientation, the world view, thc mood in
which man faces the problems confronting
him. In this respect the activist mood, char-
acterizing Western society, was certainly
more conducive to medical advances than
the fatalist mood; naturalistic philosophy
was more favorable than an animistic one,
and so forth.

In dealing with accidents we can also
distinguish between specific and global ap-
proaches, The discovery and removal of a
structural defect in an airplane, improve-
ments in road engineering, industrial safety
devices, etc. are all obvious examples o
specific measures. Their importance is by no
means to be discounted, especially since thel
“yield” of these measures in terms of lives)
saved, even if small, is usually clearly demon
strable. The situations allow for “before an
after” tabulations with the consequent iden
tification of ““causes.” This specificity make
the fight against the accident clear and at
tractive. I venture to say that it taps a parti
cularly regrettable but on occasions usefu
facet of human motivation—namely, th
idcntification of a “culprit.” I shall hav
more to say on this subjecct a little later.

The discovery and implementation of
“global” measures analogous to public h
giene or to cultural attitudes is, in the pro
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lem area of accidents as elsewhere, a much
more difficult matter. Here precise defini-
tions will not hclp us, because we are not
dealing with a search for precisc measures.
To resort once more to the analogy with
medicine, the value of eliminating supersti-
tion, for example, although it was probably
very great in improving public hygicne,
could never be ascertained exactly. We still
do not know how to measure the “amount”
of residual superstition or misconceptions
in a population or to correlate this amount
with the level of attainable hygiene. Results
in such an area, then, are not bound to be
dramatic, nor cven precisely demonstrable.
Yet their importance would be difficult to
deny. 1, for one, am firmly convinced that
our cultural climate, our aspirations and
myths, find definite reflection in the prevail-
ing attitude toward the automobile and
that these contribute in no small degree to a
basic accident rate which would remain,
even if all the specific measures of accident
prevention were realized. This idea lurks
in the paper by McFarland and Moore,
Youth and the Automobile. Other factors
contributing to accident rates, as offi-
cially recorded, factors having to do with
deep-seated attitudes rather than with ex-
plicit cxercise of safety measures, were
soberly discussed by Dr. Foote. These mat-
ters are difficult to demonstrate, and even
if some of them could be proved, we would
be at a loss as to what to do about them
ow.

We have, then, these two extremes. On
he one hand, there are the demonstrable
pecific accident-conducive situations. The
mly problem here is to induce people to
ecognize the situation and to do something
bout it. This is sometimes formidably diffi-
ult, as Dr. Freedman has shown so convin-
ingly in his discussion of a specific type of
ccident—namely, lead poisoning in child-
n eating paint in poor homes. But at
ast we know where to direct our efforts
hen we face a situation of this kind. At
mes such efforts are rewarded, particularly
hen the removal of the situation depends

people who can be made targets of cam-
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paigns: landlords, industry, common carri-
ers, government, ctc. Witness the speed
with which action was taken in the polio
vaccine deaths of a few years ago.

At the other extreme, we have diffuse
factors, difficult to identify and even more
difficult to demonstrate as relevant, but
which may nevertheless be of great impor-
tance. T shall return to these factors later,
but first 1 would like to ask this question:
Do we have intermediate situations? In other
words, do- we have factors of importance
in the area of accident phenomena which
could in principle be demonstrated but
which have not yet been demonstrated? In
the light of the history of medicine, which,
1 agree with several of the participants, is
entirely relevant to our topic of discussion,
the answer should certainly be “yes.” In
fact the history of medical discovery is over-
whelmingly a record of identifying factors
specifically relevant to health or discase
which had not been previously recognized.
What had been a vague notion that low,
marshy places are conducive to malaria
became very specific knowledge about just
what it was about these places that gave man
malaria—namely, not mal aria (bad air) but
certain definite species of mosquito, and not
even these directly, but rather the protozoa
parasitic on the insect,

It is axiomatic that scientific rescarch is
the discovery of causal chains, the establish-
ment of the form “If 50, then so0.” Now we
have been amply warned, and rightly so,
against the facile singling out of causes. We
are shown innumerable instances of how
the same alleged cause produces different
effects in different contexts. However, ille-
gitimate extrapolations of the causality
principle and unwarranted simplifications
do not by their failure invalidate the prin-
ciple. Is not the whole notion of controlled
experiment a successful circumvention of
this pitfall? Wherever it is possible to re-
produce essentially identical conditions
except for the value of one independent
variable, the “effect” of that variable on
some other variable of interest can always
be studied. This is not, of course, falling into
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the trap of single-cause single-effect fallacy.
The end result of a controlled experiment
is not the answer to a question of the form
“What causes X7 but rather to @ question
of the form “To what extent does the varia-
tion of ¥, other things being equal, effect
variations in X7

Now this is known as the analytic me-
thod, time-honored in the classical physical
sciences of the nineteenth century. There
has been a reaction in twentieth-century
philosophy against this method of inquiry.
We are told that “the whole is greater than
the sum of its parts” and thatitisa mistake
to regard the entire situation as additively
composed of its components, that the entire
situation has emergent properties of its
own which we cannot discern as long as we
contemplate only the parts, and so on. 1
suppose the position of Kurt Lewin must
be so understood.

Now, I usually lend a sympathetic ear
to the holists’ objections to the analytic
approach. Indeed, some entirely convincing
examples can be given. Our music has a
vocabulary of 12 tones—call it 72 tones if
we multiply by the six-octave range of the
orchestra. It is Judicrous to insist that a
Becthoven symphony is essentially repre-
sented by such and such frequency of occur-
rence of each of these 72 tones. We know,
of course, that wholcs are composed of
parts arranged in patterns. Analysis presu-
mably destroys the pattern and is therefore
irrclevant in revealing the nature of the
“whole.”

This criticism is valid, T believe, when it is
applied to attempts to explain perception or
integrated action in terms of isolated units,
be they stimuli or muscular actions. These
attempts fail because they ignore patterns
which mold the parts into the wholc. T have
serious doubts, however, that this criticism
is relevant when applied indiscriminately
against analysis of complex situations just
because the situations are complex. Analytic
methods can be much misused. But this does
not mean that they cannot be used to advan-
tage if used properly.

When used properly, the analytic method
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does not presuppose that all causative factors
are linear or that they are additive. Naive
elementalism is not inherent in the analytic
approach. Admittedly the analytic approach
emphasizes the study of one component of
the situation at a time. How the components
are to be put into the whole picture is a
separate problem, but the two problems
should not be confused with each other.

In a controlled experiment, components
are studicd one at a timc by a deliberate
structuring of the cxperimental situations.
The handicap under which social scicnce
must operate is the well-known fact that
experiments involving the socicty in vivo are
often impossible for practical or gthical rea-
¢ons. The social scientist, then, must sclect
from naturally occurring situations those
aspects which best approximate controlled
experiment. This is possible wherever the
gross situation is composed of so many
minute components thal the law of larpge
numbers has a chance to operate.

The law of largc numbers is to social
scicnce what deterministic causality is to
physical science. Indeed, many of the so-
called deterministic laws of physical science
have bcen definitely shown to be simply
instances of statistical regularity resulting
from the operation of the law of large num-
bers. Although the numbers involved in
man’s behavior are, of course, nowhere
near the magnitude of numbers of molecular
events involved, say, in chemical reactions,
nevertheless the regularities of accident sta-
tistics are respectable, to the extent that we
can speak of an operation of quasi-causal
relations,

We arz, then, in principle, enabled to
single out differential causative factors of
accidents. To do so we must select for com
parative study classes of cvents with a
much care as a sophisticated experimente
controls the conditions in his laboratory
Accidents are, to be sure, rare events in th
life of a single individual. But there are s
many of us that the absolute number o
accidents is prodigious. The 100,000 fata
lities alone are sufficient to provide statis
tically rcspectable samples for comparin




