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I xuaL 

ENVIRONMENTAL DESIGN AND THE PREVENTION OF BEf~VIORAL 

DISORDERS AND CRIMINALITY 

C. R. Jeffery 

Crime, Control Strategies: Past, Present and Future 

My interest in crime prevention, as contrasted to punishment and 
rehabilitation of offenders, began as a result of a realization that the 
present system is a failure at all levels. Any systems approach to a 
problem, using signal detection theory as a model, must include the 
detection of the problem, a formulation of alternative responses 
possible, and an effective solution or intervention to the problem. 
The criminal justice system as it now operates has none of these 
capabilities; it does not detect or convict more than a fraction of those 
committing crimes; it has not created alternative responses to the crime 
problem; and it has no effective solution to the problem. There are 
2.7 million reported crimes annually, which represent less than 40 per 
cent of the total crime figure. From this figure only 727,000 arrests, 
160,000 convictions, and 63,000 prison sentences occur. l If we had a 
defense system that operated at this level of efficiency we would be 
out of business in a short period of time. The two alternatives given 
for handling those who have been convicted are (1) deterrence and 
punishment, and/or (2) treatment and rehabilitation of individual 
offenders via thera~y, job training, and re-education programs. Neither 
approach has worked and yet the current policy of the Law Enforcement 
Assistance Administration is to do more of the same -- put more resources 
into the police, the courts, and the correctional system. The assumption 
is made that if the police arrest more criminals, the courts convict 
more criminals, and the prison systems receive more criminals, the crime 
rate will be reduced. This is the philosophy of "increase the arrest 
rate, conviction rate, and imprisonment rate, and thereby reduce the 
crime rate." The criminal justice system fs unable to handle its present 
case load, and if the system starts with less than 40 per cent of the 
actual casles, and imprisons less than 2 per cent of this figure, we ,.,lould 
need to increase the efficiency of our system (using the present model) 
by over 90 fold. In other words, the only way the present system can be 
made to operate is by increasing it in size by 90, or some other figure 
depending on whose statistics you are using. It is difficult to 
visualize how an ineffective, congested, and overburdened system can be 
improved by a rrmore of the same philosophy. If The police - courts -
corrections system must defend itself on the premise that it can deter 
or rehabilitate those who come into contact with it, otherwise, why 
bring offenders into the system. There are many criminologists today 
who would argue that diversion from the system and the avoidance of 
labeling is the most profitable action to be taken. 3 If the present 
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system is not workable, then the logic of the situation calls for an 
alternative model. 

It was around such issues as these that I published Crime Prevention 
Through Environmental Design in 1971,4 and that the Program for the Study 
of Crime and Delinquency at Ohio State University under the direction of 
Dr. Harry Allen, sponsored a week-long conference on the topic of crime 
prevention. The participants were as interdisciplinary as we were able 
to bring together, including psychiatrists using drugs to modify behavior, 
urban planners, a geneticist, an urban sociologist, a systems engineer, 
two lmvyers, a psychologist, and three criminologists. The purpose of 
the conference was to create a setting for the interdisciplinary dis­
cussion of the feasibility of designing a new crime control model. We 
wanted a critical mass or "think tank" of experts who could explore new 
avenues to crime prevention. The conference was held at The Center for 
Tomorrow, a name symbolizing the tenor and purpose of the meeting, 
focused as it was on 1990 and 2020, not 1972 or 1973. 

Because of its d~mination by sociology, clinical psychology, social 
case work, and criminal law, the field of criminology has ignored for 
the most part recent developments in biology, biochemistry, neuro­
physiology, psychopharmacology, urban planning, and systems analysis. 
On a recent CBS broadcast "The Twenty-First Century 11 Walter Cronkite 
referred to this as the "age of DNA and RNA", a reference to molecular 
biology, biochemistry, and memory molecules. The conference attempted 
to bring the new biology and psychology into play in the creation of 
prevention models for behavioral disorders. 

Environmental Contingencies and Behavior 

From the beginning of the conference it was obvious that by 
"environment" we meant internal as well as external environmental in­
fluences on behavior'. The human body can be viewed as a open input­
output or response system. These three systems are coordinated through 
the brain and nervous system, usually referred to as the central nervous 
system (CNS). In this analysis behavior becomes a matter of biochemistry, 
neurophysiology, and endocrinology. The input system involves the 
afferent nervous system and the sensory system. The coordination 
function involving thought, language, judgment, and emotion is carried 
on in several interrelated parts of the brain and is a biochemical 
process, since chemic?l changes are involved in learning, memory, and 
motor responses. The response or output system involves the efferent 
nervous system and the muscular system, wherein the organism responds to 
stimulation and acts on or adapts to the environment. Such a system 
is often referred to in psychology as operant or instrumental behavior, 
since it operates on the environment. 
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The Internal Environment 

Several of the papers reviewed at the conference dealt with the 
biochemical properties of the brain and the use of drugs to alter anti­
social behavior. In recent years psychiatry has moved much more into the 
framework of biology and biochemistry in the analysis of behavior, as 
seen in Dr. Knopp's paper on psychological depression, wherein he notes 
that "the brain plays a major if not the most important part in the 
origin or mediation of the depressed mood."S He states that the input­
brain -output relationship can be disturbed by (1) too much, too little, 
or inappropriate stimulation, or (2) faulty neural transmission of 
impulses within the brain or to other structures of the body. His 
studies indicate that the depressed person suffers f::-om a problem with 
the neurotransmitters norepinephrine and serotonin, ~hat is, the de­
pressed state is possibly caused by a depletion of monoamines needed for 
neurotransmission, especially within the pleasure center of the visceral 
brain. Basic knowledge of physiological and biochemical mechanisms of 
the depressed state is essential in an understanding of depression. 

Likewise the work of Dr. Corson6 with hyperkinetic animals shows 
the value of biochemistry and pharmacology for the study of behavior. 
Hyperkinetic children have been given a stimulant amphetamine whicn 
improves the behavior of some, has no effect on others, and increases 
the hyperkinesis in still others. It became obvious that· hyperkinesis 
is a label for several conditions. Dr. Corson's dogs responded 
differently to amphetamine: some became calm ard manageable, some 
remained active and hostile, and others became more active and vi~ious. 
Corson also made clear the point that behavior modification and re­
socialization of the dog must occur at the same time that drug therapy 
is used as illustrated by the vicious dog Jackson who learned to accept 
the rew~rd of human friendship and affection after amphetamine was 
administered. The implications of such studies for criminology are great 
since many hyperactive children are aggressive, are problems within a 
family or school setting, leading to rejection by parents and teachers, 
and eventually to social alienation, truancy, and delinquency. Similar 
results were recently reported by Dr. James Satterfield of the Hyperactive 
Children's Clinic in Los Angeles. 7 

The work of Dr. Goldman8 is even more directly related to criminology 
since they had a subject population of sociopaths from the Ohio prison 
system. Their study was motivated by evidence that sociopathy has a 
biological base, namely, excessive monoaminergic neurons within and 
without the central nervous system related to a pattern of decreased 
excitability (lack of response to stimulation). This ~ow ~tate of 
arousal characterizes sociopaths, as does sensory depr~vat~on. They are 
on the low end of the arousal continuum, and have an excessive need for 
stimulation. These behavioral symptoms might be due to a defect in the 
catecholamine-secreting neurons, and they suggest that at least one 
class of sociopaths ought to respond to sensory-arousing drugs as do 
hyperkinetic children, since in both cases it is a m~tter of se~sory . 
deprivation and understimulation which causes the st~mulus-seek~ng behavlors. 
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However, Goldman suggests that resocialization and re-education must 
occur along with drug therapy, a point also made by Dr. Corson in his 
work with hyperkinetic dogs. Goldman concludes that "not the least of 
the benefits of this fresh orientation toward monoaminergic arousal 
mechanisms is the likelihood of attracting and stimulating a broad 
spectrum of neuroscientists to explore the relationship between mental 
disorders and specific neuronal pathologies, and, hopefully, the return 
of psychiatry to the mainstream of biological medicine. rt9 

Dr. Perry LondonlO in his paper on boredom again touched on the 
topic of under and overstimulation. He defined boredom as a high arousal 
state and irritability brought on by stimulus satiation. Boredom 
results in a loss of value of sensory input due to gratification or 
frustration. London hypothesizes that boredom can be relieved by ne\11 
activities (seeking new sources of stimulation) which can result in 
sexual crimes, or senseless crime or violence, or by reducing stimulus 
needs, through alcoholism, drug addiction, or suicide. 

The theme of under or overstimulation 'vas one that was touched upon 
by all of the speakers, and one that needs more systematic exploration 
in relation to behavioral disturbances. 

The genetic dimensions of behavioral disorders were spelled out in 
the paper by David Rosenthal 11 (not present at the Conference) wherein 
he noted the role of genetics in schizophrenia, homosexuality, manic­
depression, alcoholism, criminality and neuroses. The National Institutes 
of Health recently established seven new Genetic Research Centers, 
coordinated out of the University of California at San Diego. Dr. 
Arnold Mandell of UCSD has reported a genetic factor in drug addiction 
in relation to the effects of drugs on brain chemistry and behavior. 12 
Dr. Young pointed out at the conference that any phenotype ean be ex­
pressed in the formula P = G + GE + Ep + Et, where P is phenotype, G is 
genotype, Ep is permanent environmental influences, Et is temporary 
environmental influences, and GE is the interaction of genotype and 
environment. Any discussion of the environmental control of behavioral 
disorders must take into account the genetic structure of organisms and 
the possibl(~ impact of different environmental conditions on genetic 
traits. For purposes of behavior control the most critical element is 
the interaction of genetics and environmental factors, since control of 
environmental factors is more feasible than is control of genetics 
variables. 

The discussion so far indicates some developments in biology that 
are relevant for any discussion of behavior, and which should be made a 
part of criminology. The integration of biology and psychology is now 
well underway in the United States, as is reflected in many departments 
of psychology (lnd psychiatry wherein clinical training in. Freudian 
psychology is being replaced by training in biochemistry, neurophysiology 
and psy~hopharmacology. We can predict that in the next twenty years 
there wl.ll be a ~ajor revolution in criminology as the biological 
aspects of behavl0r come to be better understood by criminologists. 
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The External Environment 

We next turned to the impact of the exter.nal environment on behavior) 
a subject of considerable interest to urban sociologists, urban planners, 
environmental psychologists, and learning psychologists. Those in 
attendance at the conference emphasized the need to vie\iT the environment­
organism-environment complex as a total system with an integration of 
functions, an interaction of parts, and a feedback process wherein the 
control of behavior is possible. Planners noted that they had been 
involved in less than 5 percent of the man-made environment, and therefore 
this environment was not designed to prevent criminal behavior or 
behavioral disorders any more than it was designed to prevent pollution 
or waste of natural resources. Any gnod urban plan must include the 
behavioral aspects of the environment, the possible alternative action 
available, and the consequences of one decision or plan for other 
components of the system. 

Attention was paid to the use of urban design to reduce the 
opportunities for crimes to be committed and to identify and deal with 
targets of criminals, not the criminals themselves. In my book I 
emphasized the need to deal with environmental opportunities rather than 
on the detection, prosecution, conviction, punishment, and treatment of 
individual offenders. At the time when I wrote the book, I knew that 
crime had a definite ecological distribution, since sociologists had 
established that fact in many ways. However, no hard data existed as to 
how urban areas produced high crime rates or how urban design might be 
used to reduce crime rates. Since the book was published several studies 
have been published which furnish us with hard data on urban design and 
crime rates. The Criminal Law Education Research Center of New York 
University, under the direction of G.O.W. Mueller, designed a project to 
test the impact of criminal sanctions as a deterrent to the use of slugs 
in parking meters in the City of New York. 13 After a pre-test of 
selected areas in order to get baseline data, the research team placed 
three different labels on three different groups of meters. One label 
read "Federal Offense--l year in prison and $1000 fine. 1I Another label 
read "State Offense--90 days in jail, $500 fine." The third label read 
HCity Of£ense--$50 fine." The rate of slugging of the meters did not 
decline in the experimental areas, and in fact increased in the Federal 
Offense area, probably because the citizenry realized that the chances of 
prosecution and conviction for a serious Federal offense were much less 
than for a City offense. The New York University team also measured the 
impact of a new type of meter on the rate of slugging. This meter was 
designed (1) to reject slugs and thus not record time when a slug was 
used, and (2) to display in a visual box the last coin deposited in the 
meter. In areas where this new meter was installed the rate of meter 
abuse declined significantly. The conclusion reached by the project was 
that mechanical deterrence is effective whereas legal de terrance is not. 

In comparative study of Toledo, Ohio and Rosario, Argentina, David 
and Scott14 discovered that Toledo had a high offense rate for larceny, 
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auto theft, and burglary, whereas Rosario had a high rate for sex 
assaults and assaults. In Toledo shoplifting offenses were made easy 
by the physical design of the supermarkets, which was not true for 
Rosario. Residential burglary was high in Toledo because of the eco­
logical isolation of the houses, which provided the physical opportunity 
for burglary, whereas in Rosario the design of residential districts, 
with a mixture of business and residential use, made for more eyes on 
the street and less burglary. Auto theft was common in Toledo because 
of the great availability of automobiles. Thefts in Rosario were 
chiefly by servants from the homes of employers. The opportunities for 
assault were related to the high amount of personal contact and physical 
crowding in Rosario. 

H. Laurence Ross15 has noted that traffic laws which attempt to 
handle traffic accidents and deaths by means of controls over the behavior 
of the drivers are ineffective, and he states that we should turn to 
technological control of traffic offenses via car design, seat belts, 
roll bars, door locks, and better highway engineering. 

William Yancey16 made an analysis of the Pruitt-Igoe housing develop­
ment in St. Louis, a project ~.,hich is now being razed after less than 20 
years of existence. Pruitt-1goe is a classic in the annals of public 
housing failures. It is now abandoned because of a high rate of assault, 
rape, robbery, burglary, and vandalism, and the physical design of the 
project created a major crime problem for St. Louis. Yancey relates 
the behavioral disorders to the lack of public space or defensible space 
wherein informal networks of social control could develop. The atomization 
of social interaction, the design of stairwells which represented un­
controllable space, the isolation of elevators, hallways, and lobbies, 
the lack of accountability of those entering the project--all are given 
as reasons for the behavioral breakdown which accompanied the architectural 
design of Pruitt-Igoe. This project should demonstrate for all times the 
impact of environment on behavior. 

During the conference a film was shown by Mr. Barry Hirsch of the 
New York University Project for Security Design. This research 
operation has been analyzing the impact of apartment house design on 
crime rates. 17 So far they have found that certain streets, corridors, 
stairwells, elevators, and lobbies were dangerous because of design. 
Such areas were not public in the sense of being open to observation by 
others, but they were public in the sense of being accessible to strangers 
who could enter the buildings without accountability. Low-rise apartments 
(3 stories or less) had a low robbery rate but a high burglary rate be­
cause of the accessibility of apartments from the ground level. High­
rise apartments had a high robbery rate but a low burglary rate. The 
greater the number of apartments to a floor, thl:! higher the crime rate. 
Buildings which had a common public space, shared entrances, and other 
shared space had a greater feeling of neighborliness and a lower crime 
rate. 

The urban environment is not only involved in providing opportunities 
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for criminal acts, but for creating serious behavioral disorders which 
may in one of several ways come to be regarded as crimes. Overcrowding 
has a high association with crime, mental illness, suicide, alcoholism, 
drug addiction, and other pathologies. 18 Aggression, frustration, with­
drawal, and isolation have all been viewed as products of overcrowding. 
In terms of our earlier thesis of over and under stimulation, the urbnn 
environment can provide both an overload of obnoxious stimuli and an 
underload of pleasurable and varied stimuli. Crowding, noise, pollution, 
litter and confusion are all part of the urban scene, and the type of 
stimulation found in such an envir.onment is anything but healthy. Even 
the disease an,d mortality rates of such areas are high. 

Operant psychology places great emphasis on the reinforcement or 
punishment one receives from the envil0nment as a contingency to a 
response. Operant psychology also places great emphasis on contingency 
management, environmental design, programmed educational and token 
economies. A wedding of urban design, environmental psychology, and 
operant psychology would be needed in the creation of a prevention 
system for behavioral disorders. 

In this respect we should mention that the design of the physical 
facilities used for the management of behavioral disorders, our prisons 
and mental hospitals, runs counter to all we know about environmental 
management of behavior. l9 We place our inmates and mentally ill in 
settings designed to foster suicide, depression, withdrawal, aggression, 
isolation, and psychosis. 

Interaction of External and Internal Environments 

Not only is human behavior determined by the internal neurophysiology 
and biochemistry and the external environment to which the organism 
responds, but the interaction of organism and environment modifies or 
alters both. The modification of the external environment is well under­
stood. Anthropologists and sociologists have discussed culture and 
society as major components of human adaptation, and such concepts refer 
to the man-made environment. In fact, culture and society have been given 
such prominence in sociology that adaptation to or rejection of cultural 
norms is regarded as the sole process by which criminal behavior occurs. 
The relationship between biological processes and cultural processes is 
not clearly understood at this time. 

On the other hand the modification of the biology of the organism 
by the environment is not completely understood either, though several 
major breakthroughs have occurred in recent years. It is now known that 
the weight of the brains of rats reared in an enriched environment 
differs from those of rats rea.red in a state of sensory deprivation. 
"Experience with the environment does cause growth and chemical changes 
in the brain, and these changes are related to behavior. fI Memory is at 
least in part a matter of chemical changes involving DNA and RNA and 
protein.synthesis in the brain, and learning and memory are a matter of 
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biochemical changes occurring as a result of stimulation. 20 Such studies 
as tllese are critical to intervention programs in the lives of those 
living in poverty since if the brain of the six year old child reared in 
nn environment of sensory deprivation has not developed in a normal 
fashion, then the ability of the child to respond to an enriched 
environment is severely limited regardless of what programs are instituted 
to retrain or re-educate the poor. 

Another area of great concern is the area of malnutrition learning , , , 
and behavlor. Molecular biology has revealed that protein syntheses in 
the brain is critical to memory and learning. A person deficient in 
protein in his diet will suffer from a lack of brain development. 22 A 
child with a history of protein deficiency will not develop normally as 
concern biochemistry and brain physiology and will never be able to 
respond adequately to his environment. 

A formula which expresses these relationships can be exp'ressed as 
follows: B=Ee + Ei + Og + OE~ where B is behavior Ee is the external 
environment, Ei is the internal environment, Og i~ the genetic makeup of 
the organism, and OE is the interaction effect of organism and environ­
ment. 

One area which needs greater investigation is the relationship 
between pleasure and pain centers of the brain and behavior. The 
pleasure-pain psychology of hedonism has been p~t forth since the time 
of Bentham, and in the 1930's and 1940's under the influence of B.F. 
Skinner, th~ behaviorists ~ocume~ted in the laboratory the relationship 
between envlronmental contlngencles of reinforcement and punishment and 
response rates. However, these psychologists worked on an S-R (stimulus­
response) ,model, with no Organism between the stimulus and the response. 
The Orga~lSm was, a black box, as S ~ CJ'''"''7 R. Now, through brain 
stimulatlOn studJ.es and new knowledge of neurophysiology, the neurological 
centers for pain and pleasure have been located in the brain. The 
relationship of pleasure and pain centers to external stimulation, to 
other parts of the brain, and to behavior can be studied in detail. It 
has been stated th~t criminal behavior is a result of the probability of 
pleasure versus paln from any given criminal act. 22 The neurofunctioning 
of pleasure and pain centers in respect of criminal behavior must be 
pursued since the criminal justice system is based upon the use of 
punishl'"\!t to alter behavior. 

We are now approaching the point in history where we can locate 
crimina~ behavior in the biochemical and neurophysiological functions of 
the, brau: as they are r~lated to pleasure and pain. The integration of 
socl0loglcal, psychologlcal, and biological aspects of behavior into a 
total integrated theory of behavior has never been achieved in 
criminology, but given our present state of knowledge such integration 
~ay be forthcoming. Such a theory of behavior would be a total system 
in the sense th~t it would view behavior as a product of several separate 
systems--biologlcal, chemical, physiological, social--working as an 
interdependent system. In many ways criminologists are reopening issues 
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raised by Lombroso, but these issues are based now on a scientific view 
of behavior not availabl~ when Lombroso was writing. 

Future Needs 

The conference attendees agreed that the legal and ethical impli~ 
cations of behavior control and environmental design must be explored 
in depth. The legal problems encountered in any social planning are 
tremendous, and the specter of Big Brother and 1984 are always the initial, 
simple knee-j erk responses to suc;t proposals. The issues of drug therapy 
and brain surgery for prison inmates are already hot issues in the State 
of California. There was agreement tllat environmental engineering must 
focus on improving the quality of life and not on locks, alarm systems, 
and security devices. The conference viewed the problem of engineering 
as analoguous to any environmental problem--air pollution, water 
pollution, overpopulation, density, loss of natural resources. We do 
not hesitate to regulate the environment for purposes of clean air or 
clean water, and we have a major movemer.t today to support abortions and 
birth control, so why should it be different for clean behavior. Mental 
illness, poverty, delinquency, and 'crime are as much a product of the 
environment we have created as are pollution and spoilage of environmental 
resources, and yet the people who are first in line to support a "Protect 
the Earth" movement are usually the first to oppose any movement to better 
the quality of human behavior. 

The need for major research of an interdisciplinary nature, involving 
behavioral genetics, neurophysiology, biochemistry, psychopharmacology, 
ecology, urban planning, systems analysis, criminology, and criminal 
law was made the first priority by those in attendance. Such research 
would seek a broad base of support and long-range funding without regard 
for immediate results. Such research would start as a planning and pure 
research operation, with action and demonstration projects added only if 
and when knowledge becomes available. The war on poverty program and the 
war on crime program were both established with no research or knowledge 
base and with no possible means for successful completion. The conference 
concluded that interdisciplinary research is a major way to break through 
the present crisis in crime, delinquency, and behavioral disorders. It 
was strongly suggested that future resea'rch focus on the study of many 
yariables in a single subject, rather than upon the usual sociological 
approach of looking at a single variable in many cases, since interaction 
of genetic, biological, psychological, and sociological variables remains 
the most productive avenue for the study of behavior. It is anticipated 
that similar conferences will be held in the future to continue the work 
started if and when financial support is available. 
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SOCIOPATHY AND DISEASES OF AROUSAL: 

PSYCHOPHARMACOLOGY, TREATMENT AND 

PREVENTION 

Harold Goldman 

As an outgrowth of persistert and intensive efforts to explain the 
chronic antisocial behavior of so-called sociopathic prisoners, we have 
come to the conclusion that a) sociopathy is indeed a distinct dis­
order and b) that it has a biological basis. The study of biological 
substrates of sociopathy has led to the development of a model which 
has had predictive utility. This model, however, when extended appears 
to have additional utility in integrating a much broader spectrum of 
behavioral syndromes heretofore viewed as discrete and often unrelated 
to one another. The model can become- we believe, the basis of a new 
productive nosology of behavioral diseases. 

The organizing principle of this new paradigm is that these diverse 
(behavioral) syndromes: a) can be arranged along a continuum of states 
of hypo- to hyperarousa1 (1), and b) that problems of arousal derive from 
excessive operations of monoaminergic neurons -- within and without the 
central nervous system) and c) that different constellations of be­
havioral symptoms are likely to arise as a function of different, 
specific monoaminergic neurons. 

The Biology of Sociopathy 

Antisocial personality is a clinical disorder whose course, me­
chanisms, and etiology remain unknown. Genetic, physiologic, interactional 
and sociocultural etiologies have been advanced to explain this intract­
able behavioral disorder. 

Even a cursory review of the literature reveals that the specific 
symptoms and behavioral manifestations of this disorder have been the sub­
ject of considerable debate through the years. At one time or another, 

d "1 i it"" l' b 'lit " anie sans sociopathy was referre to as mora nsan y, mora 1m eCl y, m __ __ 
de1ire, "moral alienation," and still more recently, constitutional infer­
iority (atavism) and psychopathy (2). It was Partridge who first used the 
term sociopathy, describing it as a pathology involving the inability t~ 
conform to normative standards, rather than as a syndrome of intrapsychlc 
symptoms. Generally speaking, and despite these disagreements, however, 
the following sixteen characteristic symptoms (3) embrace most of the 
previous and contemporary descriptions. Sociopathy involves: 

(1) superficial charm and "good" intelligence; 
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(2) absence of delusions and other signs of irrational behavior; 
(3) absence of "nervousness" or psychoneurotic manifestations; 
(4) unreliability; 
(5) untruthfullness and insinceri~y; 
(6) lack of remorse or shame; 
(7) inadequately motivated antisocial behavior; 
(8) poor judgment and failure to learn by experience; 
(9) pathological egocentricity and incapacity for love; 

(10) general poverty in major affective reactions; 
(11) specific loss of insight; 
(12) unresponsiveness in general interpersonal relations; 
(13) fantastic and uninviting behavior with and sometimes without 

drink; 
(14) suicide rarely carried out; 
(15) sex life impersonal, trivial, and poorly integrated; 
(16) failure to follow any life plan. 

Despite the long-standing interest, particularly by European in­
vestigators, in the biological substrates of criminal behavior, few mod­
ern American behavioral scientists have considered it relevant to examine 
these aspects of criminal conduct. 

It was not until 1949 that Funkenstein et al.(4) parenthetically men­
tioned the cardiovascular lability of chronically antisocial individuals. 
Funkenstein ( a psychiatrist) and his colleagues reported on 15 socio­
paths (13 men and 2 women) selected from a group of court referrals to 
the Boston Psychopathic Hospital. They characterized these subjects 
ranging in age from 21 to 39 (mean = 25) as hostile recidivists. All 
had committed crimes of violence and exhibited no clinical signs of anx­
iety although they often claimed to be "nervous". Even though none of 
these volunteered any complaint of subjective discomfort, after an in­
jection of 50 t\g of epinephrine, 13 of the 15 sustained a systolic 
blood pressure rise of 75 mm Hg as compared to only 19 of the 85 
psychotic and neurotic patients and 5 of the 15 controls. 

In 1955, a psychologist Lykken (5) reported on the performance of 
19 "primary" sociopath felons (12 of whom were men) on 8 assorted psychologic 
tests. On the 2 tests measuring autonomic function, the "primary" socio­
paths produced a diminshed galv~nic skin response (GSR) to lying and 
a diminished conditionability of the GSR as compared to the non-institution­
alized controls. The first difference, the GSR to lying, approached 
the .05 level of significance. These differences were statistically 
different when the "primary" sociopaths were compared with a group of 19 
incarcerated "neurotic" sociopaths (ie, the inmates who were labeled 
sociopathic by the prison staff but who did not meet Cleckley's clinical 
criteria). 

In 1964, the social psychologists Schacter and Latand (6) reported 
that 15 imprisoned male sociopaths showed greater increases in pulse 
rate following an epinephrine injection than did 15 inmate control sub-
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I jects. (Whether the cOutrols of Schacter and Latane more closely related 

to Lykken's "neurotic" s0ciopaths or to his controls is a moot point). 

In 1965, the psychologist Lippert (7) compared 21 "sociopathic" de­
linquents with 21 nonsociopathic delinquents, and found that their pat­
terns of spontaneous GSR frequency were characterized by a) lower resting 
levels, b) lesser increases during experimental manipulation, c) decreases 
to below resting levels following experimental manipulation, and d) in­
creased adaptation to repeated stimuli. 

Hare (8) in 1968, like Lippert, found that, at rest, 21 primary psy­
chopaths had higher skin resistance and less variability than 12 non­
psychopathic controls. Furthermore, the psychopaths' GSR, cardiovascular 
and orienting responses to mild stimuli, such as the solution of arithmethic 
problems, were less than in the controls. 

Recently, Hakerem (oral communication, September 1968) observed an 
exaggerated pupillary response in a group of patients who were later iden­
tified as "psychopaths". This parenthetical observation was neither 
pursued nor published. 

In the most recent and elegant assessment of the status of research 
in sociopathy, Hare underscores the assumption,now rather widely held, 
of a physiologic basis for this disorder. Substantial emphasis has been 
placed on some prominent biologic correlates of sociopathy, specifically: 

a. That the EEG patterns of some sociopaths resemble those of 
children. This has led some investigators to the hy­
pothesis of delayed maturation of some cortical neuronal 
mechanism (9, 10, 11). These abnormal EEG's,often found in 
their parents as well, are characterized by a pre­
dominantly slow wave pattern, a pattern found in states of 
hypoarousal. 

b. In some sociopaths, limbic system disfunction, as evidenced 
in an abnormal slow wave EEG, seems to be involved (12). 

c. From this evidence, one may conclude that psychopathy may 
depend on a decreased state of cortical excitability and 
on an attenuation of sensory input (13, 14). 

d. Further, some sociopaths display not only these symptoms 
of hypoaraousal but of sensory deprivation, as well. For 
example, conSistently observed is the paradoxical increase 
in aggressivity and other emotionality in certain sociopaths 
treated with drugs, such as barbiturates, neuroleptics and 
ethanol - substances which usually aggrevate states of 
sensory deprivation and promote passivity (3). 

e. Certain sociopaths demonstrate a pathologic need for 
stimulation (16, 17, 18) and appear to be at a low end of 
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an arousal continuum. One would expect from these ob­
servations, that some sociopaths would avoid the use of 
depressants. Robbins indeed found this to be the case. On 
the other hand, Hill found depressants to improve the behavior 
of aggressive sociopaths. 

r. Some sociopaths exhibit stereotyped behavior (19). In 
view of poor space-time integration and the stereotypical 
behavior, there is a likelihood that basal ganglia dis­
function may be involved. 

g. Definite sexual differences in the median age of the onset 
of sociopathic symptoms may not be entirely socioculturally 
determined. Whereas in boys, symptoms occur at seven years 
of age, they are less severe in girls and occur later, at 
thirteen (20). Later in this paper is described a sex­
related difference in certain kinds of sociopathy together 
with a possible biological explanation. 

h. Sociopaths improve as a function of age, supporting the 
concept of delayed maturation (21). However, we predict 
that only a certain type of sociopath will improve while 
others will continue to demonstrate symptoms for life unless 
otherwise modified. 

i. On the basis of the assumption that sociopathic behavior is 
somehow a consequence of hypoarousal, MacCulloch and Feldman 
(22) suggested that stimulants such as amphetamine might 
have utility in the treatment of sociopaths. However, Hare 
(23) rightly adds social processing to this chemotherapy as 
a potential means of rehabilitation. 

Heterogeniety of Sociopathy 

It is clear that much of the research in sociopathy suggests a 
highly probable biological etiology, yet often there has been little 
statistical validation of this hypothesis within and between studies 
from different laboratories. Possible explanations of this lack of 
validation may lie in the operational definitions of sociopathy, and the 
selection of different sociopathic types for experimentation purposes. 

After attempting to replicate the seminal work of Schacter and 
Latane; (6) in which a unique biologic response was described in socio­
paths, it became clear to us that even the rigorous selection procedures 
used by them had failed to provide us with a homogeneous group;marked 
variability in biologic and other measures made interpretation meaning­
less. We soon concluded that much of this variation, also noted by 
others, could be explained on the basis of at least two subgroups. 

Our multidisciplinary investigation, begun in 1967 at the Ohio 
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Penitentiary and involving 19 "primary" sociopaths, 10 mixed, and 14 non­
sociopaths, as defined b; clinical, psychometric, and criminal history 
criteria, revealed that the "primary" sociopaths were not homogenous with 
regard to such sociocultural variables as previous anti-social history, 
family characteristics, psychological profiles, and attitudes. As a 

h i . th'" " result using the Lykken Scale scores as t e cr terlon, e prlmary 
, . "h . I" d" i I" Th sociopaths were divided lnto two types -- Ostl e an s mp e. ese 

types were clearly and significantly different from each other on nearly 
all of the sociocultural and psychological measures. Most importantly, 
only the "simple" (reasonably nouaggressive) sociopaths demonstrated 
the cardiac lability to epinephrine previously ascribed to sociopaths 
in general. 

The simple sociopaths' exaggerated autonomic responses demonstrates 
that his characteristic overt behavior is paralleled by a characteristic 
physiologic behavior. 

We believe that a logical case can be made for both abnormal auto­
nomic and abnormal social behavior in the simple sociopath resulting from a 
single, simple, structural biological defect. We suggest t~at t~e 
most parsimonious lesion consistent with the available phys~ologlc 
data is simply a diminished function (partial or total) of the catecho­
lamine-secreting nerve endings, including those involved with sensory 
receptors. Such a sympathetic denervation would produce a denervation 
sensitivity of the structures innervated by these neurons, of a sort 
long familiar to physiologists. Such a supersensitivity - of whatever 
origin - is testable by current technology. This hypothesis in no way 
precludes extension of the defect to monoaminergic interneurons mod­
ulating both sensory input and motor output at higher levels of 
nervous system integration. 

It is reasonable to assume that a defect already observed for 
three disparate effectors - heart, skin, and pupil (14) - is general 
among catecholamines-secreting neurons. Since other evidence, both 
physiologic and anatomic (27-33) indicates that the sympathetic nervous 
system modulates sensory input at several levels, including interoceptors 
and exteroceptors themselves, one result of such a general sympathetic 
nervous system defect would be a reduction and distortion of incoming 
stimuli in the simple sociopath. In point of fact, both Schoenherr (24) 
and Hare (25) have already demonstrated an elevated threshold for electric 
shock in sociopathic prisoners. Such diminution and distortion of 
sensory data on a chronic basis must markedly modify conditioned 
responses to emotion-laden stimuli, thereby distorting the attitudes 
and values erected during the formative years. If, in the presence of 
this sort of sympathetic nervous system defect, the simple sociopath 
retains an otherwise intact nervous system, the following predictions 
may be made. 

(a) In reaction to perceived diminution of sensory input (cf, 
the better sensory deprivation experiments of the 1950's),he will seek 
stimulation in an attempt to optimize his input. 
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(b) Due to his functional sympathetic denervation, he will perceive 
emotional coloration only for events strong enough to trigger adrenal 
medullary secretion. Worse, as a result of denervation supersensitivity, 
he will perceive all such events as having a single-leveled maximum 
emotion. In other words, he would be expected to demonstrate "on-off" 
labile, impulsive behavior, and be quite unable to make graded emotional 
responses. Support for this predicted two-valued responsivity in the 
sociopath is found in the work of Schoenherr and Hare, both of whom have 
demonstrated that while normals have a low threshold to electric current, 
the sociopaths have a high threshold; the latter do not perceive and 
respond to electric current until the level of administration far exceeds 
that of the normals. Equally important, the maximum current level tole­
rated by the sociopaths is no more than that of the normals'. Thus, the 
perceptual range of extreme sociopaths may be compressed into what is 
literally a switching function. 

(c) As this altered perception of incoming information becomes 
chronic, the maturing organism accumulates a store of faulty learned 
responses (more correctly, fails to accumulate a store of mature responses) 
which prevents his making socially acceptable emotion-laden decisions. 
(Parenthetically, consider also that in this formulation, the sociopath 
must represent one extreme along a continuum of sympathetic nervous system 
function. It follows then, that one must anticipate the existence of 
the other extreme, the case in which sympathetic function is excessive. 
As a result, one can anticipate in the adult an augmentation and a 
different pattern of distortion of sensory input). This being the case, 
it would follow that there would be: 1) hyposensitivity of sympathetic 
effectors to catecholamines; 2) an attempt to optimize input by avoiding 
simulation; 3) perception of an extreme emotional coloration for all 
events - a "one valued" logic again precluding graded emotional responses; 
and 4) a faulty learned program precluding acceptable emotion-laden 
decisions secondary to the chronically distorted reception of incoming 
information. (This describes the behavior of certain classes of 
schizophrenics). 

No evidence is currently available to permit a choice (or even to 
narrow the choice) among the essentially limitless genetic and acquired 
etiologies possible for the postulated "defect", nor does any evidence 
preclude its being the common consequence of mUltiple causes. It is as 
conceivable that the defect is "congenital" and "innate" as that it is 
"environmental" or "acquired". The very location and character of the 
postulated neuronal defect is obscure. For example, it may occur at the 
nerve terminal, it may be ganglionic or preganglionic or it may be ex­
traneuronal, even involving non-nervous structures such as the liver. 

Assuming that the defect is in the catecholamine-secreting neurons, 
two classes of etiologies may be distinguished; 1) those in which the 
neurons fail to develop normally, a hypoplasia or "arrested or delayed 
maturation" -- if maturation should be merely delayed, a possible 
mechanism for the often postulated "burn out" of older sociopaths is 
apparent; and 2) those in which the neurons develop normally, but then 
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latter regress or degenerate. Merely as one example of plausible etiologies, 
the operation of nerve growth factor (26) may be involved in either class. 
In the first, failure of nerve growth factor secretion (either genetic 
origin or due to the absence of a necessary environmental stimulus) 
could be the mechanism of the delayed or arrested maturation; in the 
second, the sociopath might produce antibodies to his own nerve growth 
factor, either as a result of a genetic defect or due to an untimely 
environmental stimulation of nerve growth factor secretion having in-
creased the probability of antibody formation. 

It is conceivable and desirable that lesions such as those men­
tioned could be reversed or at least compensated by medical means. 
Such medical treatment would probably suffice as a preventive measure 
when applied prior to the onset of the disease. But in those in whom 
detection is delayed until the syndrome has developed, the defect will 
have influenced behavior already; years of faulty programming would 
continue to determine behavior even after any original biologic basis 
had been removed or compensated. Hence, even a medical solution to the 
sociopath's problem would be insufficient; if our assumption~ are 
correct, therapeutic intervention of necessity will have to lnclude 
reprogramming and resocialization. 

Ramifications of the Arousal Paradigm 

This biological model of sociopathy, widely presented, aroused con­
siderable interest about its applicability to other behavioral dis­
orders. For example, a number of colleagues (34) called attention to 
at least a superficial similarity between sociopathy in the adult and 
"classical" hyperkinetic activity in the child. The hyperkinetic 
syndrome, as in the case of sociopathy, appears to be a "diagnost~c 
cesspool". At least two authors have published attempts to organlze 
criteria into three categories (35). 

308.0 Hyperkinetic reaction (with immaturity, inadequacy, 
lability, and poor organization). 

308.4 Unsocia1ized aggressive reaction (aggressiveness and 
hostility with denials of feelings and personal res­
ponsibility; otherwise well-patterned behavior). 

308.2 Overanxious reaction ("nervousness" and possible activity 
with subjective distress, otherwise well-organized be­
havior). 

There are reminiscent of Wender's (36) "classical hyperactive", 
"sociopathic" and "neurotic" subsyndromes, respectively. These are also 

. f "i 1" d reminiscent, at least in the flrst two instances, 0 our s mp e an 
"hostile" sociopaths, respectively. 

On yet another level, behavioral manifestations, mimicking some as­
pects of human sociopathy, are found in dogs who defy conditioning by 
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conventional Pavlovian methods (38). The "nervous" and "aggressive" 
components of the hyperkinetic syndrome in dogs can be distinguished 
pharmacologically just as they are clinically (34) -- for it would 
appear that in both dogs and children that "classical" hyperkinetic 
behavior responds best to D-amphetamine whereas the "aggressive" be­
havior can be ameliorated by L-amphetamine. This suggests that, according 
to Snyder's interpretation, a noradrenergic arousal mechanism plays 
a role in the former behavior whereas a dopaminergic mechanism is 
involved with the latter behavior pattern. 

As a consequence of such thinking, a series of interdisciplinary 
seminars was organized to explore the possible relationships between 
hyperkinetic behavior in children and in dogs and "simple" sociopathy 
in human adults. We realized that the hyperkinetic child (308.0 of 
Fish) shm'led many of the same attributes as the "simple" sociopath -­
impulsivity, a great deal of patently manipulative behavior (however, 
of things rather than people) and an inability to learn from experience. 

Cleckley (3) and others (20) have suggested that central nervous 
system depressants'such as alcohol or neuroleptics worsen the condition 
of sociopaths. This is not unlike the well-known paradox that sensory 
arousing drugs such as D-amphetamine or imipramine (39) improve the 
condition of "hyperkinetic" children. The paradoxical nature of these 
responses to arousing drugs disappears if one views the effects through 
another and simpler paradigm. This new paradigm stresses that both of 
these behaviors result from a sensory deficit and from under -- not 
over -- arousal; both are stimulus-seeking devices. The performance of 
hyperkinetic children (15) and dogs is improved, and the behavior of 
sociopaths ought to improve, by titrating each with a sensory arousing 
drug sufficient to restore his level of arousal to "normal" levels. 
Exceeding this dose level should produce the same, commonly observed 
symptoms of over-arousal which occurs in normal subjects, animal or 
human: anorexia, restlessness, insomnia and irritability. 

Further consequences of this line of thinking are limited only by 
the imagination. However, one prediction has borne fruit, namely that 
females, before the menopause, ought to display a lower incidence of 
the "simple" form of sociopathy because chronic hypoarousal was less 
likely encountered in cyc1in.g women than in men. This slim working 
hypothesis was backed, in turn, on the work of Leslie Iversen and 
others (40,41), suggesting that estrogens modulate the postsynaptic 
actions of catecho1aimines peripherally and probably, centrally as well. 
For whatever the reason, this was in fact the case in the population of 
women at the Ohio Reformatory for Women - which represents the entire 
felon population for the State of Ohio. Of the women who met all of 
our criteria for sociopathy, only 10% could be considered "simple"; on 
the other hand, among male sociopaths [at the Ohio Penitentiary], 50% 
were diagnosed as "simple", selected by the same criteria. 
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Other Diseases of Arousal 

The drive to expand and explain in biological terms other forms of 
behavior which appear to be examples of either hypo- or hyperarousal 
has led us to consider the various monoaminergic neuron systems in 
the brain and spinal cord, in addition to those in the periphery, as 
substrates of all levels of behavioral arousal. 

The pharmacologic evidence, albeit circumstantial, is great that 
the relatively sparse noradrenergic, dopaminergic and serotonergic 
neurons which arise in midbrain a,1d brain stem structures profoundly 
modulate nervous structures at the level of the neuraxis -- from the 
sensory ganglion cell (44,46) and motoneruron in the spinal cord (43,45) 
to neurons of the first cortical layer (56); from the regulation of pain 
appreciation (42), the operation of the mesodiencephalic activating sys­
tem (47), the integration of space and time by the basal ganglia (Horne­
kewickz) to neuroendocrine organization of the entire organism via 
the diencephalon. Monoaminergic devices appear to modulate all neuronal 
activities -- input, output and transactions between these processes 
processes from the modulation of the peripheral receptors themselves 
such as fine touch (31,33,51), proprioception (27,30) and olfaction 
(49) through the regulation of skeletal and smooth muscles (43) 
and secretory activity (50), both exocrine (54) and endocrine. 

Beginning about 1963, Swedish investigators (44, 46) and others have 
systematically outlined the locations of these neurons, their somal 
fiber tracts and terminations. Pharmacologists have been close be-
hind, tracing their functions, and demonstrating that drugs or lesions 
which modify the operation of these neurons produce a spectrum of arousal 
disturbances that depend on the degree and specific involvement of such 
monoaminergic neurons. 

Returning to a previous example, subgroups of children labeled 
hyperkinetic appear to have different kinds of hypoarousa1; the aggressive 
type respond equally well to Land D amphetamine (34) as do "hosti1e­
aggressive" hyperkinetic dogs (34,38); the classical hyperkinetic 
child or dog responds best to the D form or to imipramine. The mod­
ification of the behavior of the first group depends, very likely, on the 
action of amphetamine on dopaminergic neurons (37) which are located ex­
clusively in the central nervous system; changes with the latter drugs, 
particularly impramine, ar.e related to noradrenergic innervation central­
ly and/or peripherally. A quaternary form of imipramine which would not 
pass the blood-brain-barrier easily thereby preventing its entry into the 
central nervous system could be employed to distinguish a peripheral 
from a central mechanism. Similarly, "simple" sociopathy, which we suspect 
involves a peripheral hypoarousa1 mechanism, should be treatable in the 
same way with noradrenergic facilitation, by means of a compound with 
few central act,ions. 

On the other end of the spectrum of arousal-hyperarousa1, several 
disease entities appear to be begging discovery when viewed through this 
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paradigm. Various aspects of schizophrenic behavior clearly involve 
different groups of noradrenergic and/or dopaminergic neurons; crude 
arousal at the level of the reticular formation, more complex integrated 
patterns of limbic system and basal ganglia performance. Dr.ugs with 
rather selective antidopaminergic actions (52) for example, are relatively 
effective in reducing hallucinations, but less so in reducing anxiety or 
general arousal states, whereas, primarily anti-adrenergic compounds may 
be effective calmatives but ineffective anti-hallucinogenic agents. 

Little is known about the roles of serotonergic neurons which 
almost always parallel the nor adrenergic and dopaminergic neurons in 
the central nervous system. However, most information about serotin 
again ce~ters on arousal mechanisms, particularly those related to sleep 
(53). The hallucinatory actions also appear to involve serotonergic 
mechanisms (55). 

There are some twenty-five histochemically anatomically distinct 
central monoaminergic neuronal groups. It seems reasonable that unusual 
operation of anyone or a combination of these could result in unique 
arousal pathologies which manifest themselves in the current and poorly 
described behavioral disorders. 

A comprehensive nosology of behavioral disorders based upon dis­
function of these discrete neuronal groups and subsequent arousal mechanisms 
appears to be potentially far more productive for purposes of clas­
sification and treatment of mental illnesses than existing nosologies. 
Not the least of the benefits of this fresh orientation toward monoaminergic 
arousal mechanism is the likelihood of attracting and stimulating a broad 
spectrum of neuroscientists to explore the relationship between mental 
disorder and specific neuronal pathologies. 

Prevention 

The comments above have several implications. First, it should be 
assumed that in discussing environmental design that the internal 
environment of an organism is designed in a fashion similiar to the 
design of urban locales, architectural plans, or system analysis and is 
modifiable to the extent that it is dictated by our present knowledge. 

A second implication of these comments above suggest that drug therapy 
in treating sociopathy is in itself insufficient as a means of preventing 
further criminal behavior on the part of those labeled sociopaths. 
It would be necessary under any circumstances to wed resocialization/ 
trainjng treatment programs to drug therapy, inasmuch as faulty socialization 
(or imprinting) would probably have occured, reSUlting in what Cleckley 
(3) might agree. would be a "mask of sanity". Such a resocialization 
technique will be employed with our work with sociopaths at the Chillicothe 
Correctional Institute. 

A third suggestion of this paper is that the traditional role of a 
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therapist as "listener" or as "druggist" 'is redefined. Since repair­
ing the organic functioning of the body is not sufficient, the subject's 
inappropriate behavior must be changed through interventional techniques 
to render him more acceptable to the general population. This is the 
wedding of the "listener" and "druggist" role of therapy, and has 
considerable implication for the fields of psychiatry. 

A fourth suggestion is that early isolation of potential sociopaths 
and sociopathic offenders may be possible through diagnosis based upon 
a knowledge of abnormal nervous system functioning. Those persons whose 
medical, social and perhaps devia1lce histories indicat:~ previous 
sociopathic states could receive drug therapy coupled with socialization 
techniques before the onset of behavi~ral symptoms severe enough to 
eventually bring them to the attention of the criminal justice system. 
An assumption here is that organic indications will emerge through further 
experimentation and research with sociopathic populations, which have been 
operationally defined in fashions acceptable to the majority of experi­
menters and clinicians. 

The proposal for early isolation and intervention before the onset 
of behavioral symptoms is beset with ethical, moral and legal questions 
which would more probably be discussed at a later time. The ethics of 
State intervention, as well as the passive, uncritical, and frequently 
enthusiastic acceptance by the public of such intervention with potential 
offenders, is fraught with a number of problems, and discussion of these 
issues will be of necessity effected. While we could not underwrite 
in any sense the ethics of State intervention at the level in which it 
is theoretically possible, obviously such techniques may be permissible 
with. (1) incarcerated, incorrigible felons for whom no other treatment 
is possible, (2) subjects who volunteer for this treatment, and 
(3) minors whose parents request such treatment. All three major 
categories assume the competence and willingness of practitioners to 
combine these modalities of treatment. 

Inherent in the question of the power of the State versus the 
right of the individual is a conflict which cannot be resolved at this 
time. In sociolegese, this would be a conflict between humanism versus 
"technological Fascism". In long-range terms, and in light of traditions 
of American culture, it may be that our ability to intervene at an 
early age would "cost" too much, and a certain degree of tolerance of 
deviance may be necessary. 
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PSYCHOP}~COLOGIC FACILITATION OF PSYCHOSOCIAL 

THERAPY OF VIOLENT BEHAVIOR* 

Samuel A. Corson, E. O'Leary Corson, Walter Knopp, and L.E. Arnold 

Drugs and Psychosocial Therapy of Violence 

I. Definition of the Problem 

We are using the word "therapy" advisedly because of the accumulated 
evidence indicating that violent behavior in man and other higher organisms 
is a form of psychopathology, comparable to hyperkinetic behavior dis­
orders, cerebral palsy, mental retardation, and convulsive disorders 
(Mark and Ervin, 1970, p. 12). 

A great deal of confusion has arisen because of the interchangeable 
use of the words "aggression" and "violence." In psychiatric, psychologic, 
and sociologic literature aggressive behavior has been used to denote not 
only fighting behavior but also assertiveness. In the language of 
psychodynamic therories the term "aggression" has been used to denote "an 
essential motive power, a primary drive or instinct, necessary for human 
survival and achievement II (R.H. Cawley, 1969, p. 321). Violence, on the 
other hand, can be looked upon as morbid aggression. To quote Dr. Cawley 
again: "What is morbid is potentially avoidable, so it follows that we 
can look at pathological aggression as a disease process which affects 
human individuals and groups." 

Certainly in man, violence is an example of a nonadaptive self­
defeating activity, since all interpersonal and social-economic conflicts 
can be solved best and at a lower energy expenditure by means of construc­
tive cooperative efforts. Among the factors responsible for violent 
behavior, social and behavioral scientists have included social disorgani­
zation (Scott, 1958, 1971), economic poverty, frustration, and irresponsible 
abuse of communications media, especially television. Corson (1971) 
summarized some evidence suggesting that violent behavior represents one 
form of psychopathology resulting from lack of effective and viable feed­
back channels in our social structure and educational institutions. 

However, one must realize that all these psychosocial forces must 
exert their influence on man and other higher organisms via the behavior 
controlling system: the brain. Just as in the case of psychosomatic 
diseases, individuals with different constitutional makeup develop 
different disorders (or none) even though they may be exposed to the same 
kind of psychologic stress, so also proneness to different types of 
violent behavior will depend on the constitutional differences in brain 

*Illustrated by a 16 mm B/W Cinema 
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function. Mark and Ervin (1970) reported that many cases of violent be­
havior in humans are related to brain dysfunction. Some of these cases 
can be treated with psychotropic drugs, others can be treated only with 
appropriate neurosurgical procedures. 

Our presentation will describe a case of a model of uncontrollable 
violent canine behavior which we were able to eliminate by a combination 
of psychopharmacologic and psychosocial therapy. 

This particular dog was one of several hyperkinetic dogs, some of 
which responded favorable to moderate doses of amphetamines. The develop­
ment of these animal models in our laboratory came about as a by-product 
of our studies on psychobiologic indiJiduality during the past several 
years (Corson, 1966a and b, 1969; Corson et aI, 1969, 1970; Corson and 
E. 0'1. Corson, 1971). We have chosen dogs for our studies because of 
the availability of a large assortment of mongrels as well as a variety 
of pure breeds. As pointed out by Scott and Fuller (1965), "the dog is 
a veritable genetic gold mine." Moreover, the dog is one of the few 
domestic animals exhibiting a rich spectrum of emotional responses com­
parable to those exhibited by humans. 

In the course of our studies on the comparative reactions of different 
dogs to emotional stress (induced by Pavlovian conditioning with electro­
cutaneous reinforcement), we came across certain dogs which could not be 
trained to adapt to a Pavlovian stand. These animals became particularly 
unmanageable and destructive to everything within reach as soon as the 
experimenter left the conditioning room and closed the door. The longer 
the experiments proceeded, the more unmanageable these dogs became. 
Neither time, reward, nor punishment had any favorable effects. Major 
or minor tranquilizers were of no avail. Because these animals could 
not learn to tolerate the essential Pavlovian conditioning restraints and 
failed to filter information input, these dogs essentially became 
"Pavlovian school dropouts." 

It then occurred to us that the behavior of these hyperkinetic un­
trainable dogs might be comparable to that of hyperkinetic children 
suffering fronl the minimal brain dysfunction syndrome, as reviewed ex­
tensively by Wender (1971). Since many of these hyperkinetic children 
respond favorably to central nervous system stimulants, such as amphetamine 
or methylphenidate, we decided to investigate the effects of amphetamines 
on our hyperkinetic dogs. Our experimental methods have been described 
elsewhere (Corson ~ aI, 1972). 

II. Interaction of Drugs and Psychosocial Therapy in the Modification of 
Violent and Hyperkinetic Behavior: Case History of Dog "Jackson." 

Our canine model of violent behavior was dog Jackson, a 1.5-year-old 
cocker spaniel x beagle hybrid who in addition to uncontrollable violent 
beh;;!vior also exhibited hyperkinesis. Jackson had a "rejecting master" 
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who was so eager to donate the dog to our laboratory that he could hardly 
be persuaded to wait long enough to sign the ownership transfer papers. 

It soon became obvious why Jackson was rejected by his original 
master. As can be seen in Fig. 1, the dog's response to any approach was 
to snap, snarl, growl, or, if possible, bite. His reaction to humans or 
other canines always involved terrifying barking. Even experienced, 
gentle dog handlers were bitten by him until eventually laboratory 
personnel refused to approach him. One might say he had poor relations 
with authorities and caretakers. 

His peer relations were equally poor. As can be seen in the cinema, 
on exposure to a gentle, friendly dog, Jackson viciously lunges, attacking 
the larger dog without bothering to learn his intentions. Jackson is 
socially clumsy; in fact, anti-social. 

Jackson also has "school" maladjustment. Unlike normal dogs, he 
cannot tolerate the Pavlovian stand. Even though he has not been hurt, 
he thrashes about in panic, his usual reaction to restraint. During 
his notorious career in our laboratory, he ruined hundreds of dollars 
worth of equipment. Tranquilizers like chlorpromazine and meprobamate 
failed to help. Eventually, he had to drop out of the Pavlovian condit­
ioning school. 

Finally, we decided to try amphetamine on Jackson. The only safe 
way to administer the drug was in a meatball. Jackson would literally 
bite the hand that fed him~ behavior comparable to human poor judgment 
and failure to assess consequences. Such behavior is non-adaptive. It 
leads to rejection by caretakers. The social feedback is predictably 
negative, leading to and seeming to justify a paranoid view of the world. 

Within one hour after the very first dose of d-amphetamine, lmg/kg, 
approximately the same daily dosage range as used with hyperkinetic 
children, we saw a dramatic change in Jackson, as illustrated in Fig. 2. 
His vicious barking and snarling suddenly and completely disappeared. 
If the original sound were on the film, one could hear him whimpering and 
whining as if he wanted to be petted. The laboratory personnel, well 
conditioned by Jackson's previous behavior, at first approached him only 
gingerly but became more confident as he seemed to welcome the petting 
and even whimpered for more when it was stopped. Soon the laboratory 
personnel felt safe enough to handle Jackson and experiment with him. 
Eventually, one technician developed such a fondness for him that she 
wanted to take him home as a pet. The drug made possible the psychosocial 
therapy of tender loving care he has learned to enjoy. 

His peer relations also improved. He was no nonviolent, even sub­
missive, towards the same dog to whom he was so vicious in earlier en­
counters. In contrast to his previous spontaneous, aggressive viciousness, 
he now appeared quietly perplexed and unsure what to do, but not attacking. 
His school performance also improved with amphetamine. Now, in the same 
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Figure 1 

Uncontrollable aggressive behavior of hyperkinetic dog 

Jackson, male, 10.5 kg. 

" 
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equipment which he previously would have destroyed with his panicky 
thrashing, he stood still in a Pavlovian stand, much as a normal dog 
would without medication. In fact, under the influence of amphetamine he 
behaved in the stand as if he had been trained for months. He quickly 
learned the conditioned responses and was able to discriminate between 
excitatory (danger) signals and inhibitory (safe) signals after five 
experimental sessions. This learning was evidenced by his discriminated 
conditional motor defense (leg lift) responses as well as by conditional 
cardiac and respiratory reactions. 

This rapid learning shows that his previous failure in the Pavlovian 
school was not a result of canine mental retardation, but rather a 
secondary effect of his behavioral problem, just as is seen to be the case 
in many hyperkinetic children of normal intelligence who cannot learn in 
school without the normalizing effects of stimulant drugs. Neurophysio­
logic counterparts of this apparently paradoxical effect of stimulant 
drugs were reported by Knopp et al (1972). 

After six weeks of drug-facilitated psychosocial therapy, Jackson's 
amphetamine medication was withdrawn. Much to our surprise, the violent 
behavior did not reappear. Apparently, the violent behavior had been 
trained out by the durg-facilitated social interaction with other canines, 
experimenters, and caretakers, and by the conditioning experiments. Now, 
even without medication he was still friendly, not only to authorities 
but also to his peers. On meeting the same large dog to whom he had been 
aggressive before the amphetamine therapy, Jackson barked but now the 
barking seen in the cinema is a spontaneously friendly type of barking in 
contrast to the vicious snarling, snapping and growling he showed before 
medication and the rather perplexed, submissive whimpering when first 
medicated. 

However, even though the morbid aggression seemed permanently 
suppressed, the hyperkinesis reappeared in the no-drug situation. Jackson 
remained hyperkinetic without amphetamine, but he did not forget what 
he had learned under the influence of amphetamine. Even without 
medication, he settled down on hearing the safe inhibitory tones, seeming 
to be reassured by them. However, when the danger tones were presented, 
he began thrashing about in just as panicky a manner as he has previously 
done without medication. But this time it was for a good reason: he 
knew he was about to be shocked. After being shocked, the safe inhibitory 
tones helped him to settle down. 

This has interesting implications for the learning of hyperkinetic 
or violent children in school under the influence of stimulants. Insofar 
as it is valid to extrapolate from animals to humans, this suggests that 
what such children learn in school while medicated with amphetamine they 
would tend to retain later. The observations on dog Jackson are at 
variance with the theory of state-dependent learning. The learning in 
Jackson persisted without medication although with a hyperkinetic flavor. 

After two more months of experimenting and psychosocial therapy 
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Figure 2 

Transformation of Jackson into a friendly, lovable, trainable dog 

one hour following oral administration of d-amphetamine (1 mg/kg). 
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with amphetamine, the hyperkinesis was also reduced, even after the drug 
was withdrawn. At the time of these experiments, Jackson was between 
1.5 and 2 years old, roughly corresponding to late adolescence in human 
beings. Therefore, in this preliminary work, one cannot rule out 
maturation as a possible cause of the cure in this cinema. However, we 
doubt this, because six older hyperkinetic dogs which we studied did not 
outgrow their symptoms. 

The dosages required for the control of Jackson's violent behavior 
were the same for dextro-amphetamine or the levo isomer. In contrast, 
the control of hyperkinesis required four times as much levo-amphetamine 
as dextro-amphetamine. These differential effects of the two isomers 
would suggest the involvement of a dopaminergic system in violent be­
havior and primarily a noradrenergic system in hyperkinesis (Snyder et 
aI, 1970; Taylor and Snyder, 1970). 

One of the most interesting and promising amphetamine effects in 
dog Jackson is the elimination of violent behavior even after the drug 
was withdrawn. At this writing, the dog has been without any medication 
for more than six months without exhibiting any indication of his former 
pre-drug pattern of violent behavior. Our tentative hypothesis is that 
am~hetamine enabled the dog to develop positive adaptive social interactions 
wh~ch seemed to persist even after the drug was discontinued. This 
postulate would have to be tested by g~netic breeding experiments, con­
trolled postnatal experience, including exposure of litter mates to 
different degrees of socialization, and the administration of drugs with 
and without opportunities for positive social interactions. 

• • • 
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PREVENTION OF VIOLENT BEHAVIOR: 

A PSYCHIATRIC CLINICIAN'S POINT OF VIEW* 

IvaI ter Knopp 

Introduction 

Violent behavior is an extrel1ely complex pheonomenon which will 
never be completely untangled by anyone man. It seems to be an inevitable 
part of life. If corrective measures for the recent increase in violent 
behavior are to be successful, all of us interested in such prevention 
will have to form a very personal approach to the problem (at least to 
begin with) with respect to our own life experience as well as our 
professional qualifications: knowledge, skill, experience and conceptual 
frame of reference. Unless we develop a method of sharing our experiences, 
communicating impressions to one another, and integrating our observations 
into meaningful and scientifically testable hypothetical assumptions, we 
shall not comprehend the complete picture. We will find ourselves in 
the position of those proverbial blind men who tried to study and describe 
the appearance of an elephant. 

What I Have Learned In This Workshop 

The five days of this fascinating workshop acquainted me with much 
honest an4 excellent work being done already, in addition to that of 
Corson(3-7) and that of the sociopathy study groups as represented by 
Goldillan(9) and Ziskind(28) with whom I had been familiar. This workshop 
made it possible for me to discover new worlds which I never dreamt 
would be relevant to the study and prevention of violent behavior. Of 
particular interest and importance was JefferY's(ll) emphasis on the 
inclusion of the internal environment (as I conceive of it) in the study 
and prevention of crime by environmental design. By "internal" Jeffery 
obviously means a different kind of internal environment than that 
described by Studer(24). If I understand rightly, Jeffery defines internal 
environment as the so-called "black box", i.e. the human brain and organs 
controlled by it. In my opinion, its importance in the genesis, 
maintenance, prevention, and treatment of violent behavior should not be 
overlooked. Thus, Jeffery helped me to identify that little niche in the 
interdisciplinary network of activities and studies where I could contribute 
best with my background as a behaviorally and neurobiologically oriented 
clinician. 

*Most of the thoughts expressed in this paper would not have been 
possible without the implicit or explicit contributions of the following 
colleagues: H. Allen, S.A. Corson, E.O'L. Corson, H. Goldman, M. Kindig, 
A. Koestner, L. Liss, and D. Smeltzer. 
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How Can I Contribute 

There seems to be agreement that the prevention of violent behavior 
and crime can only be accomplished by the cooperation and integrated 
effort of many pragmatic scientists who have knowledge and experience in 
dealing with the problem at different levels of organization, from the 
molecular, organ, organismic (i.e. individual) levels to small group 
(i.e. family, neighborhood, peer group, classroom, co-workers and others), 
and large group levels. The psychiatric clinican could assist by 
working at the individual level. He is trained in observing, describing, 
and quantifying symptoms, in examining their interrelationship and their 
responsiveness to therapeutic interventioTI J and in classifying them into 
diagnostic and prognostic categories. He is also experienced in 
recognizing subtle or sub-clinical forms of aggression before their 
overt expression takes place. Thus, he seems well equipped to supplement 
the valiant efforts of attitude and behavior modifiers, city planners, 
criminologists, neurobiologists, pharmacologists, psychologists, and 
sociologists in the study and prevention of violent behavior. In 
addition, the psychiatric clinician has been trained in a method seldom 
experienced by other scientists: the method of longitudinal study of 
the individual patient, in contrast to the cross-sectional study of 
groups which is the domain of the ~pidemiologist. 

The clinician studies the frequency or intensity of both external 
parameters (observable behavior) and internal parameters (pulse, 
pupillary response, etc.) and judges the effectiveness of his treatment 
approach accordingly. He classifies his treatment as a success or a 
failure on this basis. All clinicians have had treatment failures and 
successes and they have hopefully learned from both. An effective 
clinician is the one who successfully integrates his knowledge derived 
from single case studies with that derived from literature and epidemiology 
and who has identified the factors which lead to success and prevent 
failure. This does not mean that he approaches each of his patients 
with a rigid or pre-designed master plan in mind. On the contrary, the 
clinical model is a very flexible and very tentative model. Daily 
observation frequently corrects the course of action planned by the 
clinician the day before. He is in a situation similar to the NASA 
scientists during the moon flight. There is a pre-designed course of 
action, but negative feedback prompts the clincian to change his course 
to one which (in his opinion) is better suited to reach his goal, i.e. 
the recovery or improvement of his patient. Thus, although the clinician 
is trained and experienced mc-inly in the practice and application of 
secondary and tertiary prevention he could be of great help to others by 
establishing a more sensitive data base for primary prevention, 

A Psychiatric Clinician's Model Of The Internal Environment 

In addition to being a clinician, I personally am very much interested 
in neurobiology and in bridging the gap between neurobiology and improve­
ment of the treatment. This latter interest brought me into close contact 
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w:i..th Drs. Corson, Goldman, Dinitz, and others. Through contact with an 
eminent neurologist (1) , I learned and modified the following mode1(13) 
of "black box" functioning and of integrative organization of the internal 
environment alluded to by Jeffery. 

Our felling of "well being" is based on a continuous "motion" within 
our nervous system. Keeping a balance within itself, with the rest of 
the body, and with the external environment is indeed no easy task. 
Incoming information from the external environment reaches the brain via 
senses of sight, hearing, smell, taste, and the skin functions of touch, 
pain, and temperature, among others. This information is joined by 
"signals" from our internal environment (1. e., viscera, muscles, tendons, 
joints, and others) to constitute thL afferent input into our brains. 
There it is "metabolized," as it were, and translated into efferent 
output. The latter we usually call "healthy" or "normal" behavior and 
by it we mean a harmonious teamwork between perception, thinking, 
memory, mood, motor activity, and visceral functions. A person's be­
havior, of course, influences his or her environment which, in turn, 
influences the future input by a "feedback." To say it bluntly: "If 
you behave like an SOB you'll be treated (by your external environment) 
like an SOB." 

This homeostatic cycle can be disturbed by essentially two mechanisms: 

1. Defects of input: too much (input overload), too little 
(sensory deprivation), or inapprop:iate (input) stimulation; or 

2. Faulty Transmission 

a. within the brain, or 

b. between the peripheral structures. 

On the basis of many separate observations there is ever-growing 
circumstantial evidence that our brain is subserving essentially three 
functions of human behavior(1,13,14,27): 

1. An intimately private and unshareab1e visceral experience, 
function, and behavior. 

2. The no-so-private, potentially shareable emotional experience, 
function, and behavior, and 

3. The publicly shared, and conscious experience, function, and 
behavior. 

The first function, the private visceral experience, seems to be sub­
served by the "visceral brain" which controls metabolism, nutrition, 
digestion, respiration, and motility of the smooth-muscle apparatus. It 
is here where alerting and limited but sustained emergency responses 
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take place. Clinical evidence indicates that pervasive self-awareness 
and psychic motivation may be located in this system. In short, this 
system mediates what in clinical language we call feeling, or feeling 
state; i.e., the state of "internal motion." 

The second function, the not-so-private emotional experience, is 
subserved by the system of emotional expression. It mediates the out­
ward expression of inner feeling states, i.e., it brings out internal 
or visceral motion and expresses it in some overt bodily motion. Fear, 
anger, affection, reproductive stimuli, pleasurable sensations, and 
some of the appetites are expressed through this system such as by 
laughter, weeping, gestures, facial mimicry, or sexual behavior. 

Finally, the third function, which mediates the public, shared, and 
conscious experience, is subserved by the system of effectuation. It is 
designed primarily for dealing with the environment. This system 
permits dexterity of the distal parts of the body, the use of tools, as 
well as substitution of symbols for objects. The use of these symbols 
is thought and their expression in language is another function of this 
system. With it man explores his environment by direct palpation 
(touch, taste), or indirect "palpation" such as sight, hearing, and 
smell. 

A well-balanced and continuous reconcilliation of all these three 
functions could be called the "rational brain." In its totality of 
struction and function, this is the basis for our feeling of well-being 
and healthy behavior. 

Monitoring of these three levels of function is the backbone of the 
psychiatric clinician's ability to monitor success or failure of a 
treatment modality. 

How Can We, As One 0t_The Nuclear Sub-Groups, Contribute 

By "we" I mean an interdisciplinary group which has been working and 
planning together for the past two years on the design and implementation 
of a project to be described. The group consists of a biochemist and 
endocrinologist, a computer specialist, a neuropathologist, a psycho­
physiologist, and applied psychologist, and, peripherally~ the sociopathy 
study group represented at this workshop. Our approach is to carry out 
studies in secondary and tertiary prevention to form a basis for primary 
preventing, i.e. to use therapeutic intervention as a dissecting tool to 
split the diagnostic "wastebasket" of violent behavior into smaller, 
more homogeneous subgroups. 

There seems to be agreement that the present form of secondary or 
tertiary prevention in criminology (by incarceration, custodial care, 
teaching appropriate skills and other similar approaches) leads to 
about 80% recidivism in a given prison population. There is SOme pre­
liminary evidence that remotivational approaches and those focussing on 
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attitude change, (12) cerebral training(23) and behavior modification(2l) 
decrease this recidivism rate from 80% to 30%. Thus, effective moti­
vational and attitudinal psychosocial intervention seems to split the 
group 80% recidivists into two groups: 50% responders and 30%. Thus, 
effective motivational and attitudinal psychosocial intervention see~s 
to split the group of 80% recidivists into two groups: 50% responders 
and 30% non-responders. It stands to reason that the latter group must 
have "something" in common which prevents it from responding to re­
motivational rehabilitation as cefined above. The psychiatrically 
tra.ined physician is reminded immediately of: 

1. Patients suffering from depression, with low frustration and 
pain thresholds and tolerancls, with their tendency to assume 
that others think and talk negatively about them, with their 
tendency to be aggressive, verbally or physically, with their 
tendency to use alcohol to numb their feelings of despair, 
fears, hopelessness, and with their inability to cope with 
their external environment. Indirect evidence found in the 
world literature(13) makes it possible to assume that these 
patients are suffering from imbalance of their enzymatic 
make-up in the visceral brain. In these patients, pharma­
cological intervention is necessary to bring the patient within 
reach of ESychosocial rehabilitation, reminding us of Dr. 
Corson's( ) successful treatment of the violent canine fear­
biter Jackson. 

2. Another group which comes to mind is the group of schizo­
phrenics with their lack of self-confidence, tendency to 
distort reality and suspiciousness leading to aggression as 
"defense,,(22). 

3. A third group, called sociopathic, was well described by 
Drs. Goldman and others at this workshop. (9,28) 

Our group has been planning to assess the level of functioning(2,7-
10,14-20,22,25,26,29) at the visceral and the other two levels in all 
participants prior to remotivational intervention and thereafter. 
Detailed comparison at all levels of investigation between responders 
and non-responders before and after remotivational treatment could help 
us discover differences in their internal environmental "machinery" 
subserving overt and covert behavior. These findings in humans would be 
correlated with those of Dr. Corson's animal models and further 
investigated by him and by the neuropathologist at the tissue culture 
levels. Better understanding of the nature of the differences would 
lead to improved the~apeutic approaches and to a basis for better 
primary prevention. 

Where Do He Go From Here 

The complexity of the problem, the necessity of an interdisciplinary 
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approach, the difficulties with which interdisciplinary group communication 
is beset, and many other ethical and moral handicaps will make heroic 
and preconceived interdisciplinary master plans impossible. In my opinion 
and experience, talking and listening to one another, designing of goal­
directed short-term studies, paying attention to the feedback received 
from these studies, and appropriate changes and adjustments suggested by 
such feedback, are the only methods which will enable us to find the 
proper path in the approach to our goal: crime prevention by environmental 
design. No one person, or one interdisciplinary group has enough 
knowledge, skill and wisdom to "go it alone." Let each of us, or each 
of our groups, begin where it seems best at this time, as long as proper 
scientific methodology is being used. Let us have similar workshops 
in the future where we review each others' progress (or lack of it). 
Thus, around several nuclei of approaches new information and hopefully 
new facts will be added layer by layer, like in the growth of crystals. 
Experience shows that great achievements are seldom accomplished by a 
single grand theoretical design. To the contrary, preliminary 
definition of a problem, meaningful experimentation, evaluation of feed­
back, its application in new experimentation, crystalization of isolated 
facts, their conglomeration into groups of facts, and finally confluence 
into one model of testable assumptions is in my opinion the only way to 
progress. Unless we succeed in establishing such a path and re-introduce 
and reassert the importance of individuality and individual differences 
to supplement and, when needed, to counter the cherished group approach, 
we shall fail. The problem has been eloquently summarized by Mark and 
Ervin(20) as follows: 

"In summary, the separation of 'mind' from body was the historical 
idea that nurtured the separation of 'environment' from brain. Brain 
scientists have largely discredited the mind-body dualism; but the 
environment-brain dualism lives on in the minds and actions of many 
social scientists and is encoded in our laws. They see behavior and 
especially violent behavior as being caused only be defects in the 
environment. Some of them go so far as to admit that the brain may play 
a significant role in behavior, but many claim it is no good investing 
time and money in brain research because the train is too complicated 
and poorly understood. On the other hand, they predicate their efforts 
to control violent individuals by rehabilitation or by punishment on the 
basis that these individuals (a priori) have a completely normal brain. 
That some of these people may have brain disease and are candidates for 
a combined medical-sociological approach seems to have eluded them. 
Often, in their isolation from biologists, they fail to realize that 
every element of environment is intimately connected to brain and brain 
function, and by ignoring this fact they not only disregard the futility 
of their solo efforts to treat people with brain injuries, but they 
pass up the opportunity to study and learn from the brain physiologists 
new techniques that may be powerful tools of the future for the re­
habilitation of violent individuals with normal brains. Thus does the 
doctrine of separation - the 'either/or' philosophy - continue to exert 
its pernicious and separatist effect on those of us who are concerned 
with the diagnosis and treatment of the violent individual." 
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Mark and Ervin's eloquent paragraph speaks for itself. There is 
nothing to add except to emphasize that many of us physicians, too, 
have similar problems in paying less than lip service to the importance 
of emotional and social factors in the precipitation of illness and 
morbid aggression. 
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CONTRIBUTIONS OF SYSTEMS ANALYSIS TO CRIME PREVENTION 

Albert B. Bishop and Ned R. Wilson 

Introduction 

It has become forcefully evident from listening to the presentations 
at this workshop and reading the associated papers that an immense 
quantity of high level research pertinent to crime and delinquency is 
being performed in many scientific fields. Work in genetics, biology, 
psychotherapy, psychopharmacology, and brain physiology is directed at 
determination of the physical influences on behavior. The influences 
of learning processes, life styles, urban design, and the organization 
and operation of the criminal justice and legal systems on deviant be­
havior are being studied by many researchers. With the great diversity 
and large numbers of participants in crime-prevention related research, 
it is of little wonder that many, if not most, such researchers, isolated 
within their own scientific disciplines, work in relative ignorance of 
what others are doing. In dealing with an area as complex as deviant 
human behavior, it seems apparent that real progress will occur only 
after mechanisms become available not only to aquaint the various in­
terested parties with each others' activities, but also to explicitly 
structure the phenomena involved to better direct the research and 
indicate how the myriad of findings fit together as they are obtained. 

The discipline involved with the conceptualization of such structures, 
or models, and the interrelating of the available knowledge concerning 
the components of the structure is commonly described by the generic 
title of Systems Analysis. In light of the foregoing, systems analysis 
appears to hold a potentially vital role in the study and ultimate 
elimination of crime and delinquency. 

This paper is an attempt to describe this role and indicate some of 
the potential benefits of a systems approach in this area. First, a 
working definition of a system is presented to facilitate the ensuring 
discussion. This is followed by a brief description of the general modus 
operandi of systems analysis and the intimately related activity of 
systems design, with particular emphasis on the role of the system model. 
Several of these procedures are illustrated by some results of a study 
of the juvenile justice system in Ohio conducted by the Systems Research 
Group of the Department of Industrial and Systems Engineering of Ohio 
State University under the sponsorship of the Ohio Youth Commission. l 
Finally, some initial efforts to describe the effects of the various 
components of the juvenile system on juvenile behavior are presented. 

System Definition 

A system is most simply defined a~ a collection of components or 
elements which interact in some significant way with one another. 

47 



Components which are not part of the system constitute the environment of 
the system. Some of the components in the environment may influence one 
or more of the components in the system. These influences are called 
system inputs, or just inputs. Similarly, some of the system components 
may influence one or more of the environmental components. This type of 
influence is a system output or simply output. 

These definitions are straight-forward and may, as a result, seem 
trivial. However, since interactions among components may take place 
not only with the system but also between those in the system and those 
in the environment and further among those in the environment, the 
identification of which elements constitute a given system is not 
necessarily clear. "The system" as defined for a given analysis is thus 
greatly depenoent on the specific goals of the researcher who is con­
ducting the study. 

As a general guide to the selection of components to be included in 
a system, care must be exercised to include all those elements whose 
functions bear on the problems which motivated the research. On the 
other hand, blind inclusion of all elements which might have some remote 
relationship to the problem at hand is not necessarily helpful because 
the increased complexity of the resulting system may mask the relation­
ships of real importance. Thus, some experimentation involving a certain 
amount of trial and error, system development, and empirical research 
will usually be required to synthesize a workable system definition. 

The most important factor in defining a system, however, is the 
research question one is attempting to answer. For example, if we wished 
to determine optimal treatment programs for juveniles institutionalized 
for delinquent behavior, the system would probably include the institution 
itself, plus any supporting personnel such as psychiatrists, educators, 
social workers, etc., and the parole agency which would deal with the 
juveniles after they left the institution. On the other hand, if the 
research question were how to allocate resources generally to reduce the 
occurrence of delinquent acts, then the system would have to includ not 
only the institutions and parole agency, but also the police and courts, 
the community aspects of home, school, employment, economic conditions, 
and recreation, and the full range psychological, pharmacological, 
physiological, and genetic factors which influence behavior. The more 
far-reaching the research questions, the more complex the system which 
must be analysed. 

In similar manner, choices must be made concerning which elements 
of the environment require explicit mention or representation. Again, 
the research question provides general constraints, but the research 
approach or design employed by the researcher also play an important role. 
In attempting to find ways to lower the delinquency rate, one researcher 
may choose to investigate the overall effects of certain types of 
legislative activities. In this case, the legislative component of the 
system is specifically identified as an element in the juvenile justice 
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environment and laws become an important set of inputs to the system. 
In a study of halfway houses, however, the elements of the general 
community with which the residents come into contact must be clearly de­
fined, with public attitudes and behavior toward the residents as system 
inputs. 

Systems Analysis and Systems Design 

Although the term "systems analysis" is commonly used as a catch-all 
for any activity involving a general systems approach, the correct usage 
of the word analysis makes the term too restrictive in a. literal sense 
to properly describe all phases of the activity involved. For this 
reason, it is helpful to differentiate between systems analysis and 
systems design. 

Analysis is an investigative effort to discover how and perhaps why 
things behave the way they do. It is a descriptive function. The steps 
usually followed in systems analysis are depicted in Figure 1. Note the 
cyclic nature of the ideal procedure, an ideal which is often not obtained 
due to the frequent short-run, periodic nature of available research 
support. As shown, the initial effort is to list those components which 
have some reasonable chance of having a significant effect on the answer 
to the research question. Next the interrelationships among the com­
ponents must be determined. At first these may be described only 
qualitatively, but hopefully quantitative functions can eventually be 
evolved. A first cut at selection of a set of components to comprise the 
system can now be made and the system structure determined. The elements 
not included are relegated to the environment. At this point, the inputs 
and outputs become defined. Further study and observation of the appro­
priate portions of the real world often accomplished during efforts to 
answer specific research questions, will usually point up weaknesses in 
the initial definitions which may lead to revisions in the system 
structure. Sometimes components are added or deleted; sometimes descrip­
tions of interrelationships are changed; and sometimes research time 
runs out before either can be accomplished. 

As opposed to analysis, design is a synthesis function. Systems 
design is generally prescriptive in that one configuration of components 
must be selected from among the many, possibly infinite number of, feasible 
configurations that could be used. The basis of selection for a design 
is the satisfaction of some objective, such as lowering the cost of 
operating an institution or decreasing recidivism among delinquen~ 
juveniles. Often multiple objectives are encountered, many of wh~ch may 
be conflicting such as lowering cost and recidivism rate simultaneously. 
In such cases, composite criteria must be developed. 

It is not uncommon for the selection of a measure of effectiveness 
to itself be the object of considerable research effort. When societal 
problems are being studied, the effectiveness of any proposed solution 
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depends on what is important to the segments of society involved. Thus 
determination of individual and group value systems becomes an integral 
part of many system-design efforts. Consider the evaluation of delin­
quency prevention programs. One could use as a measure of program 
effectiveness the reduction of the number of delinquent acts committed in 
the region of interest. However, some programs selectively influence 
various types of acts. For example, a car-lock program would conceivably 
lower car thefts by juveniles but would have little effect on incidents 
of breaking and entering. Street lights must cut down on muggings and 
rapes but do little to prevent armed robberies of stores. In fact the 
frustrated mugger could very well switch to hold-ups of business 
establishments. Thus, to properly guide decision-makers in allocating 
resources to delinquency programs, the relative importance or severity 
of different types of delinquent acts, as viewed by the community in­
volved, must be determined. The feasibility of such determinations has 
been illustrated by Sellin and Wolfgang (1964) in an effort which was 
later replicated by Kenner, Wilson, and Yao (1971). Nevertheless, 
extensive research was required to obtain thi'3 measurement scale. 

No matter how complex or extensive the criterion picture becomes, 
however, an essential element of any systems design is some sort of 
measure of effectiveness. Details concerning construction and use of 
such measures may be found in Quade and Boucher (1968) and Churchman, 
Ackoff, and Arnoff (1954). 

Systems design involves the application of the scientific method 
of observation, hypothesis, and test. Thus, the first step in the de­
sign is an analysis of the system involved, i.e., the function just 
discussed as systems analysis. This provides the researcher with a 
basic understanding of the inn.er workings of the system and results in 
the synthesis of a systems model. Model as used here simply refers to an 
abstraction of the real world, described by Miller and Starr (1960) as 
" ... a representation of reality that attempts to explain the behavior or 
some aspect of it." If the analysis is done well, it will meet Miller 
and Starr's criterion for usefulness. They state: 

"Since a model is an explicit representation of 
reality it is always less complex than the reality 
itself, but is has to be sufficiently complete to 
approximate those aspects of reality which are 
being investigated." 

The systems model is the researcher's basis for the derivation and 
test of hypotheses regarding system operation and for the development of 
the sought-after systems design. It also serves as a guide for further 
observation of the real world and for its own subsequent modification or 
enrichment. It also provides a ready means of trying out new ideas and 
proposed changes, both in input-output relations between the system and 
the environment and in structural changes in the system itself. Models 
are generally more rapidly and less expensively manipulated than the real 
world they represent; and, further, the manipulation can usually be 
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accomplished under much better control, which facilitates interpretation 
of results. 

Churchman, Ackoff, and Arnoff (1957) have classified models into 
the categories of iconic, analogue, and symbollic. Table 1 provides 
definitions of these categories and some examples and characteristics of 
each of them. 

Table 1. Categorization of Models by Degree of Abstraction 

Iconic - a scale representation of some or all aspects of the 
real world. 

1. Examples 
a) Photograph 
b) H-O trains 
c) Terrain board 

2. Characteristics (relative) 
a) Looks like what it represents 
b) Easily conceived 
c) Lacks flexibility, manipulability 
d) Does not show cause and effect relationships 
e) Does not show dynamic (time based) performance 

Analogue - one physical property is used to represent another 
according to a fixed set of rules. 

1. Examples 
a) Graph 
b) Analogue Computer 

2. Characteristics 
a) Can show quantitative relationships 
b) Changes not hard to make 
c) Lacks some ease in conception 
d) Can represent many different real-world processes with 

same general model. 
e) Can show some cause-and-effect and dynamic relationshipa 

Symbollic - a symbol is used to represent a physical quantity 
according to a fixed coding system. 

1. Examples 
a) Logic statements ( p 1\ q) 
b) Mathematical equations (F rna) 

2. Characteristics 
a) Can draw on the vast technology of logical (mathemati­

cal) systems to govern model construction and manipu­
lation. 
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b) Can show quantitative, dynamic, and cause-and-effect 
relationships 

c) Can represent many different real-world processes with 
same general model 

d) Lacks any physical resemblance to real world 

Note that as we move from iconic through analogue to symbollic the 
physical similarity between model and real world diminishes; but, with 
this increase in abstraction one gains considerably increases in manip­
ulability. Often systems researchers, like most researchers, will employ 
numerous forms of models in a given study as the needs arise. 

Systems Research 

It should be stated that systems analysis (or systems analysis and 
design as described here) is basically an approach to problem solving. 
It is an approach in which one attempts to bring all relevant factors 
and information pertinent to a problem together and to structure the 
system made up of these factors in a meaningful way. Models (abstrac­
tions) are used to guide the research, to help determine solutions, and 
to evaluate potential solutions by a relevant measuring scale. Rarely 
does the systems engineer initially possess an intimate knowledge of all, 
or even parts, of the system under study. This forces him to pursue 
seriously the initial step of the scientific method, namely that of 
objective observation. He must work closely with those who are know­
ledgeable of the system and those who are experts with respect to the 
system components. Hence, interdisciplinary teams consisting of the 
systems engineer and the experts directly familiar with the system and 
its parts are often found in studies of complex systems. Interdiscipli­
nary teams without a clearly identified systems person are of course also 
common, but a close analysis of the workings of the group will usually 
reveal that someone is functioning in that role. 

The previously referenced Ohio Youth Commission (OYC) sponsored 
study by the Systems Research Group (SRG) of the Industrial and Systems 
Enginerring Department at Ohio State University illustrates this process. 
The SRG team has consisted through most of the study of persons with 
formal training in mathematics, computer science, psychology, business 
organization, political science, and electrical engineering. All, however, 
have received or are currently working on advanced degrees in systems 
engineering and operations research. The OYC personnel, with whom very 
close working relationships have been continually maintained, have back­
grounds in social work, sociology, engineering and law, and possess a 
detailed familiarity with not only the OYC but also many of the aspects 
of the workings of law enforcement agencies and courts. 

A great deal of early effort was expended by both SRG and OYC 
personnel in visiting juvenile courts, law enforcement agencies, juvenile 
institutions, and some community-service facilities. These visits 
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involved detailed questioning concerning the functions and objectives of 
the unit being visited, the decisions for which it was responsible, who 
made decisions of various types, the information available upon which to 
base these decisions, the interrelationships among the unit and other 
agencies, and any problems or difficulties they faced. This and available 
published information formed the basis of SRG's initial version of a 
model of the juvenile system, which took the form of a flow diagram 
showing the passage of a juvenile through the various cpmponents of the 
system. Later models incorporated quantitative measures and provided 
the capability to perform quantitative evaluations. 

In the following sections, simplified versions of the flow model 
and a quantitative model based on estimated conditional probabilities of 
a juvenile following various branches in the system are presented. Their 
purpose is to illustrate the uses of system models in systems analysis 
and design and not to provide detailed descriptions of the system or its 
elements. More detailed versions exist and are being profitably employed 
in the OYC research, but presentation of this amount of detail here 
would simply complicate the discussion. 

The Basic System Flow Model 

The factors influencing crime and delinquency are far reaching and 
complex. The primary focl'ls of public knowledge of criminal activity 
centers on the police and courts. There are, however, many other agencies 
and factors playing active roles in influencing criminal activity. 
Following a series of interchanges with the JDPPP team, Figure 2 was 
developed to provide a summary representation of the interactions among 
the major identifiable influences acting to produce, deter, and deal with 
delinquent activity. Let us examine the major components of the system 
represented by Figure 2. 

The juvenile is subjected to many influences which playa significant 
role in determining whether his actions will be socially acceptable or 
delinquent. Individuals are strongly affected by family, friends, schools, 
and home situation. In addition, a formal controlling influence is 
exerted by law-enforcement agencies. The effect of the police control 
depends upon the attitudes learned within the framework of the juvenile's 
environment as well as the observed actions of the police. These effects 
are labeled A and B, respectively, in Figure 2. It should be noted that 
the acceptable and delinquent acts being committed within .a community 
are strong environmental factors influencing subsequent juvenile behavior. 

Of the entire collection of delinquent acts and attempted acts, only 
a small percentage ever come to the attention of the police. The un­
detected and unreported crime and delinquency, labeled C in Figure 2, is 
difficult to assess. Some indirect methods, such as anonymous self 
reporting can provide indications of such activity, but routine direct 
measurement is not economically feasible. Similarly, crimes prevented 
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by police control and environmental influences, labeled D, are not sub­
ject to direct observation and measurement. 

The most readily observed and measured subset of delinquent activity 
is that which is detected by the police or reported by the public, 
labeled E in Figure 2. Records of such detections and reports are gener­
ally kept with some degree of regularity and consistency. These records 
provide the most complete indication of delinquent activity, especially 
of serious criminal acts, that can be obtained through direct means. 
There are certain types of reported delinquency which do not come to the 
attention of the police. These, labeled G in Figure 2, include primarily 
juvenile status offenses such as truancy, waywardness, or unruliness. 
These offenses can be reported directly to the juvenile courts and are 
recorded in the court records. 

When an offense comes to the attention of the police, two major 
options are available. The offender may be ~varned, reprimanded, referred 
to a community or private agency, or simply released. Such "office 
dispositions," labeled H, typically account for a large minority of 
juvenile dispositions. The second major alternative, labeled I, includes 
charging the juvenile with delinquent behavior and fo~arding him to 
the juvenile court. 

The juvenile courts have three major alternatives. The juvenile 
may be warned, admonished, or simply released, possibly on probation, 
labeled J. He may also be referred to any of several community and 
private agencies for guidance and assistance, labeled K. In extreme 
cases, the juvenile courts may commit the youth to the Ohio Youth 
Commission, labeled L. Such commitments can be temporary or permanent. 
In the case of temporary commitment, diagnoses are performed at the 
Juvenile Diagnostic Center and the youth is returned to the juvenile 
court for disposition. In some counties, the court maintains its own 
diagnostic center, labeled M, to replace such temporary commitment to 
the JDC. In the case of permanent commitment to the OYC, the final 
treatment of the youth is determined and administered by the Ohio Youth 
Commission, with a legally-required five-month minimum institutionalization. 

Upon returning to society, after passing through the Juvenile Justice 
System, the youth is a strong environmental factor influencing the 
actions ann attitudes of other juveniles. He, too, is necessarily 
altered by his experiences with the formal system. The effects of such 
influences are certainly critical, but are difficult to assess. 

The Markov Model 

The presence of decision points in the system, as implied when more 
than one possible exit exists from a box in Figure 2, would suggest that 
branching ratios could be estimated to describe the general behavior of 
each subsystem. If the movement of a juvenile through the system is 
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taken as the process of interest, a Markovian representation of this 
process can logically be considered, with the juvenile's location in the 
system or his circumstance at a particular time being defined as his 
"state." Use of the Markovian representation requires that the states 
in which a juvenile may be categorized can be defined such that his 
probabilities of transition to subsequent states are independent of his 
prior states, and depend only upon his present state. Preliminary 
examination of the system would tend to imply that the Markov assumptions 
are not always met within the system as structured in Figure 2. This is 
especially apparent when one reviews the major differences in police and 
court handling of juveniles with prior records. To circumvent this 
problem, additional states are defined to distinguish between a juvenile 
with no prior court or police record (unlabeled) and one who has a prior 
record (labeled). Once a juvenile becomes "labeled" he can never return 
to the "unbaleled" states. 

Expanding the concept, instead of viewing the Markov model as 
representative of only one juvenile, we can view it as representative 
of the entire juvenile population or a specified large juvenile population. 
In essence, the branching ratios can be considered as the percentage of 
the population in a state which moves, or is moved, to each of the sub­
sequent states. This way of viewing the system allows us to talk about 
the total population of juveniles and not simply individuals, particular 
age groups, or psychological types. 

A Markov representation of a system dealing with people, such as the 
JJS, suffers from the problems presented by an absorbing state (for each 
individual). In the JJS model, the absorbing state represents aging or 
death of juveniles. Once an individual enters such a state, he can never 
return to any other state of the system. When a juvenile ,attains adult 
status, the JJS generally ceases to have jurisdiction over him. Thus, 
after a finite number of transitions (time intervals) of the process, an 
individual will enter this absorbing state and remain there. No matter 
how large the initial population being studied, each juvenile will 
eventually enter the absorbing state. This would leave the system empty, 
except for the fact that new generations of juveniles are continually 
entering the system. 

To avoid the absorbing state problem in the analysis of the operation 
of a system which deals with a transient population of juveniles entering 
and leaving the system, a "reincarnation" process has been included in 
the model. This process simply moves an individual from the absorbing 
state to the "young innocent" state with probability one (certainty). 
This is physically analagous to replacing that portion of the population 
which entered the absorbing state during a period of time with new entries 
to the system at the subsequent period of time. This has the effect of 
representing a juvenile population of individuals who are constantly 
departing from the system and being replaced. 

A Markov model of the JJS suitable for studying the impact of 

57 



L 

general types of system changes (programs) is shown in Figure 3. This 
model includes only the major components of the system and allows for dis­
tinction between the labeled and unlabeled states. Application of this 
model will be discussed later in this paper. 

Data to support Markov model of the JJ8 and associated community 
influences are still being collected. On the basis of available data and 
professional estimates, a matrix of transition probabilities has been 
prepared to approximate the overall operation of the Ohio JJ8 (Figure 4). 
These probabilities (branching ratios) are based on a transition period 
of one month. The data cer1 he adjusted to reflect other transition 
periods, but one month wa~ ;ntt to be appropriate for most JJ8 studies. 
Other period lengths coule: h~ used in the future if it became advantageous 
to do so. 

Implicit in the present Markov representation is the assumption that 
the transition matrix is stationary for the duration of a single investi­
gation, that is, the probabilities do not change. It appears, however, 
that this assumption is not desirable in certain special cases. Conse­
quently, methods are being developed to permit varying transition pro­
babilities with time or loads on the components of the system. 

To illustrate the use of the existing Markov model, a delinquency 
prevention "program" is hypothesized and studied. The analysis is based 
on a "basic rc;nfiguration" of the system. This configuration is the one 
approximating the present Ohio JJ8, as reflected by the transition 
probabilities in Figure 4. The example "prevention program" is presented 
in terms of changes in this matrix of transition probabilities. Graphical 
representations begin at the levels of system operation which are charac­
teristic of the basic configuration of Figure 4. 

Increased Probation Usage 

This example program illustrates the effect of an increased tendency 
to use probation instead of institutionalization. This tendency is re­
flected in the change of four branching ratios as shown in Table 2. 

Prob 

P4 6 , 

P4,7 

PIl 6 , 

PU.J 7 

Table 2 

Alteration of Basic Transition Probabilities 
to Represent Increased Probation Usage 

of going from to prior (base) value 

court (unlabeled) probation 0.22 

court (unlabeled) institution 0.01 

court (labeled) probation 0.30 

court (labeled) institution 0.20 
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new value 

0.23 
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Figure 3. --Juvenile Behavior Flow Model 
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In the basic transition matrix P4 7 = .01, implying that it is very rare 
for an unlabeled offender to be institutionalized. In this example, that 
value has been changed to zero, and P4,6 increased by .01 to .23, 
effectively shifting all unlabeled commitments to probation. For labeled 
offenders, half of the present commitments have been shifted to probation. 
The results of these changes, if made statewide, are projected in the 
following outputs from the Markov model (Figures 5 and 6). 

The results of this study imply that the changes in transition 
probabilities indicated above would eventually increase probation depart­
ment loads by approximately 10% and decrease institution and parole loads 
by approximately 40%. If is interesting to note that the major impact 
of the change occurs within 1 1/2 years for probation but takes at least 
six years for institutions and parole. No change of significance occurs 
in any other formal JJS agency. Figure 5 indicates that probation loads 
increase by 1200 while institutional loads decrease by 1300 and parole 
loads decrease by 800. The other major change is an increase in the 
number of labeled juveniles in the community not offending. 

Uses in Program Evaluation 

The state occupancy levels obtainable from the Markov model, or from 
some more complicated model where more detail is required or where the 
Markov assumptions do not hold, form the basis for quantitative evaluation 
of any proposed program. The first step, after structuring the model, 
would be the determination of the effects on the various transition 
probabilities of the proposed program. This is not a trivial matter and 
may require considerable mobilization of expert judgement in the absence 
of hard data. Next comes the calculation of the expected state occu­
pancies versus time. It is also necessary to develop a cost and a benefit 
(perhaps positive for the occupancy levels of each state. Cumulation of 
these measures over all states of the system then yields a cost and a 
benefit (often called "effectiveness" in military systems analysis) for 
the system as a function of time. This provides the wherewithall for a 
cost-benefit (cost-effectiveness) analysis of the proposed programs, thus 
producing an explicit basis for decisions regarding allocation of 
resources. 

Cost analyses of the probation program and several other proposed 
activities have been made, the results of which are currently available 
in a recent progress report from SRG to the OYC. 2 

Behavioral Models 

The major goal of the overall Juvenile Justice System and most of 
its components is the alternation or influencing of behavior. The 
various agencies of the justice system employ varying degrees of directness 
and varying approaches toward modifying the behavior of the juveniles with 
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whom they come into contact. These approaches range from sophisticated 
behavior modification techniques, counselling and other forms of treat­
ment to simple incarceration. Regardless of the form of the behavioral 
control technique being used, the major emphasis of the decision maker 
is to influence the subsequent behavior of the juvenile. The flow models 
discussed earlier in this paper are concerned only with the flows of 
groups of juveniles through the system. No attempt has yet been made to 
study the influence of the system on the juvenile. The purpose of this 
section of the paper is to discuss a systematic conceptualization of 
human behavior. This conceptualization, or model, will interact with 
the flow models discussed earlier and be subject to similiar quantitative 

analysis. 

Prior to discussion of behavior models, some definitions of concepts 
and terms must be provided. These definitions take the form of probabi­
listic statements which are consistent with empirical behavioral data 
which have been or easily could be collected. The first concept we will 
call propensity. This concept will be operationally defined as the 
conditional probability of attempting a delinquent act given the opportu­
nity to commit that act. Propensities to commit various types of delin­
quent acts can be thought to vary as a function of the individual, 
environments, time, place, and numerous other factors. The next concept 
to be defined is opportunity. This will mean the perceived opportunity 
to engage in various types of delinquent acts. Sociological studies have 
shown that opportunity plays an important role in determining deviance 
rates. An illustration of the influence of opportunity on deviance lies 
in a comparison between urban and rural deviance rates. A convenient 
analytic assumption is that opportunities are Poisson distributed. This 
assumption can be logically developed from the relationships between 
binomial and Poisson distribution. The next concept to be defined is 
the success of the attempted deviant act. Throughout the development of 
this model it is assumed that behavior is goal directed. The goals do 
not necessarily have to be material in nature. They may be psychological, 
such as release of tension, revenge seeking, etc. The perceived success 
of the attempted act depends upon how well the act satisfies the goals 
which motivated the act. Operationally, we will define the conditional 
probability of perceived success given an attempt. The success or 
failure of the attempt is important in determining the subsequent likli­
hood of recurrence of the particular behavior which was exhibited. The 
final concept which will be defined is apprenhension. Operationally, 
we will define the conditional probability of apprehension, given an 
attempt. Apprehension in this context will imply the intervention of 
some individual or group which could lead to formal action being taken 
against the offender. 

Before discussing a quantitative application of these concepts, an 
overview of the behavioral model will be provided. Figure 7 illustrates 
the major sub-systems or ~nfluences on individual behavior. This 
system can be viewed as the process which constantly is altering pro­
pensities toward various types of behavior. From the viewpoint of 
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learning theory, the probability of recurrence of every goal-directed 
emergent behavior can be seen as being altered by both the success or 

Figure 8. - BEHAVIORAL SYSTEM - SIMULATION 

failure of that behavior and by the response to that behavior from the Initial 
socialization or social cultural sub-systems. The nature of the response Propensity 
of the individual to the success or failure of the behavior and to the 
societal response to that behavior are functions both of his prior f(characteristics) 
experience and of the inherited tendencies he may have. 

In seeking to deal with delinquency or crime it is generally desir­
able to predict what the response will be to a particular type of program. 
Such a prediction can result only from a meaningful consolidation of 
available sociological and behavioral data. Once technique which lends 
itself to this task is Monte Carlo simulation. A simplified flow diagram 
of a Monte Carlo s;fT1111ation of the behavioral model discussed earlier 
is depicted in Figure 8. Such a simulation could be used to randomly 
generate behavior of various types of individuals or groups of indivi­
duals on the basis of empirical data. If the available data adequately 
represent the behavior of the individuals being stimulated, then a small 
change in simulation parameters could permit the prediction of the 
response of this type of individual to the programs represented by the 
changes in the parameters describing the individuals to be modeled as 
well as the individuals in the community in which they live. For example, 
the crime reporting characteristics of the community must be described 
probabilistically. The operation of the police departments and courts 
must also be described. The most difficult data to obtain are those 
describing the alterations in individual characteristics resulting from 
various societal responses to the behavior of the offenders. Some 
initial attempts have been made to collect this type of data in a study 
performed in Southern California in the late 1960's, supported by the 
Public Health Service under the title, project SIMBAD (McEachern, et al., 
1968). 

The major contribution of a systems model as described in Figures 7 
and 8 is that it provides the framework for application of existing infor­
mation and understandings of the behaviora.l and sociological sciences. 
It becomes immediately evident when attempting to model a complex system 
such as human behavior that existing data often do not truly describe the 
process. Before meaningful advances can be made in decreasing the levels 
of crime and delinquency in our society, much more behavioral and socio­
logical data must be collected to adequately describe the process which 
produces and deals with this type of behavior. 
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Footnotes 

"Svstems Analysis and Operations Research Support of The Ohio Youth 
Co~ission Juvenile Delinquency Prevention Act Planning Project", 
April 21, 1971. 

Interim Progress Report for Period July 27 to November 30, 1971, 
EES 386X/SRG-IPR 2, Systems Research Group, Department of 
Industrial Engineering, The Ohio State University, January 25, 1972. 
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PUBLIC POLICY AND ENVIRONMENTAL CRIME PREVENTION 

Frederic L. Faust and Harry E. Allen 

Introduction 

Criminologists have traditionally concerned th~msel:e: with o~e, 
major problem: Why do some persons become involved 1n cr1m1nal act1v1ty, 
while others do not? It has been hoped that the answer to this question 
would serve as the basis for effective social action in the areas of 
crime prevention and control. The search for the answer,has ~ed bot~ 
theoreticians and researchers in a number of different d1rect10ns, w1th 
resulting explanations being in turn posited in terms of biologica~, 
psychological, and social variables. While each ~f these,explanat10n: 
has helped to improve the level of understanding 1n relat10n to,certa1n 
types of persons who engage in specific forms of crimi~al behav10r, no one 
of them successfully met the challenge of the broader 1ssue. In fact, 
it has been noted that the very nature of the question itself sent the 
search for answers in an unproductive direction by foc~sing conceIn 
upon individual characteristics rather than upon behav10r per se. 

The ultimate conclusion to be reached from"the current state of 
knowledge is that human behavior in general, and crim~nal beh~vior in , 
particular, is so diverse that nothing less than mult1-causat1v~ theor1es 
validated through broad interdisciplinary research can substant1ally 
advance the development of a bona fide science of human behavior. " 
Notwithstanding the widespread acceptance of this position, social 
scientists largely remain in hot pursuit of their own narrow discipli~ary 
interests, while practitioners and public policymakers become increas1ngly 
disenchanted with the prospects of a panacean breakthrough. In ad-
dition to the issue of the fundamental research question a good part of 
the problem lies in the research techniques that both are associated 
with and are preferred by the members of different academic disciplines 
a phenomenon which Kaplan has referred to as law of the instrument: 
"Give a small b02 a hammer, and he will find that everything he encounters 
needs pounding". In explanation, he says: 

It comes as no particular surprise to discover that a 
scientist formulates problems in a way which requires for 
their solution just those techniques in which he himself is 
especially skilled .... What is objectionable is not that 
some techniques are pushed to the utmost, but that others, 
in consequenc"e, are denied the name of science. The price 
of training is always a certain 'trained incapacity': the 
more we know how to do something, the harder it is to 
learn to do it differently.3 

To this we would add: " ... and the less likelihood there is of meaningful 
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communication with those who do it differently." Kaplan goes on to 
observe: 

..• The fragmentation of a science into 'schools' is by no 
means unknown even in as rigorous a discipline as math­
ematics; what is striking in behavioral science is how 
unsympathetic and even how hostile to one another such 
schools often are. Their internecine struggles bring 
into play the tactics of 'defensive incorporation' 
and 'exclusion': "everybody ought to work on--" and 
"nobody ought to--." In the end, each goes his own way, 
and goes alone. 4 

As experience has so aptly demonstrated, problems of this nature 
do not foster confidence in the minds of legislators and public ad­
ministrators, nor do they lead to the establishment of clear-cut public 
policy in support of behavioral research. Instead, the need for public 
support for research as expressed by the separate academic disciplines 
simply fall into line with the claims of other vested interests, a 
line in which narrow disciplinary research on criminal behavior has 
traditionally been lost. Thus public policy,to a large extent, has 
relegated criminological research to the provision of "scientific jus­
tification for an action program already selected,"S which is actually 
validation rather than research. 

With the advent of an environmental approach to crime prevention, 
however, a unique opportunity is presented to at least bypass if not 
overcome some of these persistently plaguing problems. The environ­
mental approach addresses the question: What are the factors of external 
and internal (biological) environment that either promote or permit the 
incidence of criminal behavior? This question clearly shifts the focus 
of study from characteristics of individuals to factors which influence 
human behavior-- environmental factors which are of such diverse nature 
that meaningful research must of necessity be an interdisciplinary en­
deavor. The scope of the question is so broad that it obviates the 
kind of defensive incorporation and exclusion to which Kaplan refer-
red in his discussion of the law of the instrument. In addition, the 
type of cooperative effort that will be required among the scientific 
disciplines in the search for answers to this question holds very real 
prospects for improving the position of criminological research in terms 
of supportive public policy. It is to this ulatter of public policy for 
environmental crime prevention that the remainder of this discussion is 
directed. 

Public Policy: A Behavioral Perspective 

In general, explanations concerning the formulation of public (gov­
ernmental) policy have been rooted in either of the two major orien­
tations: the value-consensus position and the interest-group position. 
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In discussing these theoretical orientations in relation to criminal law, 
Hills noted that: 

The value-consensus theory implicitly assumes a model 
of society in which there is a well-integrated, relatively 
stable consensus on basic values among all segments of the 
society ...• 

In this view the legal process regulates, harmonizes, 
and reconciles a~y conflicting desires or competing claims 
to enhance the welfare of the larger social order. 

The interest-group position, on the other hand, is explicitly ex­
pressed in Quinney's statement that: 

Law is 'formulated' and 'administered' by the segments 
of society that are able to incorporate th:ir in:erests ir.­
to the creation and interpretation of publlC POllCY. Rather 
than representing the institutional concerns of all seg­
~ents of society, law secures the interests of particular 
segments. Law supports one point of view at the expense 
of others. 7 

In evaluating these positions, it would appear that Hills' statement 
below concerning the criminal law could be appropriately applied to all 
areas of public policy: 

It may be that each of these two theoretical perspectives ~s . 
essentially correct for certain criminal laws and largely lnvalld 
as an explanation for others (or perhaps valid at different 
levels of abstration). The 'degree' of coercion and consensus 
involved in the social genesis of any particular criminal 
statute and in the forces that shape its change is proble-
matic although aspects of both coercion and consensus appear 
to be'present in a.ll legal systems. A synetheis.of those v~lid 
and complementary aspects of each of these theorles-- or st:l~ 
others-- awaits further empirical study and conceptual clarlfl­
cation. 8 

It would also appear that the "behavioral perspective" on public 
policy, which is fundamental to environmental design for cr~me prevention, 
provides this conceptual framework that accounts for the maJor comple­
mentary aspects of these two traditional orientations, although o~e 
could also argue that it more appropriately replaces than syntheslzes 
them, since it deals with variables on an entirely different and 
much more concrete level of abstraction. 

Both the value-consensus and the interest-group orientations make 
the assumption that values are separate from, and precedent to, decision­
mak1.ng behavior in the formulation of public policy. The former 
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emphases values derived from tradition, reason, and perhaps natural law, 
while the latter focuses upon the temporal values of specific groups. 
It should be noted, however, that in terms of the behavioral perspective, 
values do not transcend behavior but are a form of behavior and there­
fore subject to the same environmental influences as all forms of 
behavior. As Jeffery has pointed out: "Values are those behaviors 
people exhibit to bring about expectations as to the future."9 They 
are nothing more or less than the type of behavior in which past experiences 
are transformed into present decisions, based upon expectations for 
future contingencies. "The causes of behavior are in the future con­
sequences of the act, not the past experiences. Past experiences and 
present environmental conditions interact to create goal-oriented ex­
pectations as to what these future consequences of behavior will be."IO 
Thus public policy must be viewed as a reflection of the consequences of 
behavior, since these tenets are just as applicable to the behavior of 
legislators in the genesis of social policy as they are to the behavior 
of persons who deviate from such policy. 

If this were the case, then neither the policy-makers nor the of­
fenders have experienced reinforcement for the type of decisions about 
future consequences that lead to the prevention or deterrence of criminal 
behavior. Policy-makers and public administrators do not correctly per­
ceive the consequences of alternative courses of action, any more than of­
fenders are 'certain' of the consequences of their acts. The evidence is 
therefore not surprising that our social policies concerning criminal 
behavior are more often part of the problem than part of the solution.ll 

Public Policy and Behavioral Science 

In terms of the behavioral perspective, it is understandable that 
public policy concerning criminal behavior has failed to produce the 
desired results in either prevention or control, in view of the fact that 
the consequences of alternative courses of action, in response to dif­
ferential environmental influences, are not generally known. As a result, 
policy decisions are made in terms of hopes and fears, rather than on the 
basis of knowledge. 

Generally speaking, the objectives of public policy are two-fold: 
1) to improve the quality of life for all members of the social order, 
and 2) to protect and further the vested interests of specific groups. 
In the area of criminal behavior particularly, the current state of know­
ledge is too inadequate to permit the establishment of policies that will, 
with any substantial degree of certainity, improve the quality of life 
for all people. This is at least in part due to the problems which 
have confronted the development of an interdisciplinary science of 
behavior described above. In the absence of such knowledge, it should 
come as no surprise that social policy would be largely determined by 
vested interest-groups with the power to influence the legislative 
and administrative processes in terms of their particular goals, hopes 
and fears. Unfortunately, social scientists have often allowed them-

73 



selves to be recruited into such groups, in the process of seeking public 
support for their own specific disciplinary interests. Under the guise of 
"playing the game required to obtain financial support," they all too often 
end-up tailoring their research to conform to constraints that virtually 
preclude the pursuit of knowledge about behavior that might substantially 
improve the quality of life-- namely, long-term research of an inter­
disciplinary nature. l2 

It should be recognized that the constraints to which we refer are 
not arbitrarily established. It is here that the administrative phenomenon 
of crisis intervention comes into play. As the crime problem increases 
and approaches or exceeds crisis proportions in the eyes of the public, 
po1icymakers and administrators will react to the pressures for broad­
scale governmental intervention, in terms of current limits of knowledge 
about possible alternative courses of action and the probable future con­
sequences of each. In the absence of new knowledge with scientific 
credibility, the preferred alternative appears to be an expansion of 
existing programs and services, even though available evidence demonstrates 
their ineffectiveness, if not their perniciousness. 13 Should a be­
havioral theoretician or researcher emerge with a timely new approach to 
prevention or control, however, it is likely that 'what is hoped' rather 
than 'what is known' will sufficiently influence the occupational-
survival decisions of policymakers and administrators to the extent that 
the innovative concept and/or technique will be given governmental support 
and implementation far beyond its appropriate level of applicability.l4 
When the extremely costly effort fails to achieve panacean results and 
the limited applicability of the approach is recognized, the field will 
await the appearance of the next challenger even while the crisis inten­
sifies. It is also unlikely that public support will soon be forthcoming 
to further research in the area where the misapplication of limited know­
ledge has occurred. 

Thus the cycle becomes complete and se1f-perpetuating-- the lack of 
knowledge about human behavior supports the establishment of vested-int­
erest policies which, in turn, impede the type of research that could ad­
vance the state of knowledge. While this may be a gross oversimplification, 
it would seem to represent a fair view of the overall picture. Too 
frequently, with regard to public policy, social scientists are inclined 
to get so co-opted in the interest-group process that they compromise their 
legitimate role as s.cientists. At the same time, policymakers and public 
administrators tend to encourage this as they seek alternative ways to 
cope with the pressure for crisis intervention. Social scientists can 
function in a manner that will help to move public policy toward the ob­
jective of improving the quality of life without falling prey to vested 
interests. As Jeffery has strongly argued: 

The best service the behavioral scientist can provide is to 
let it be known what the future will be like 'if' certain 
policies are or are not pursued. 

The scientist can, within the limits of his knowledge, 
specify the possible alternative courses of action available 
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and the possible future consequences of alternative 
actions, which information can then be used by policy­
makers to make decisions,15 

Public policy might if based on this model, then be determined on the 
basis £15, " ... what will happen, not on what we hope or wish ~vi11 hap­
pen." 

Implications for Environmental Crime Prevention 

On the basis of the foregoing observations, it is possible to make 
several inferences about the conditions under which basic research on crime 
prevention through environmental design might be most effectively pur­
sued, with regard to influencing public policy and obtaining public sup­
port. 

1) Research objectives must be stated in terms of 'improving the 
quality of life,' rather than in terms of 'behavioral control'. Pri­
mary prevention through internal and external environmental design nec­
essarily implies the control of factors which affect all people, not just 
identified or labeled criminals. To do otherwise would make the endeavor 
corrective rather than preventive. Since the prospect of behavioral con­
trol through the manipulation of internal (biological) and external 
(physical and social) environmental factors may for some people raise the 
spectre of an Orwellian 1984-type of social order, the chances for public 
support of projects presented in these terms would appear very slim. 
Further, the concept of behavioral control immediately raises the public 
policy issues of "who will be controlling whom" and "what will be the 
terms of the transaction,!! which are issues leading directly into the 
interest-group process of policy formulation. 

These questions notwithstanding, it should be recognized that the 
environmental approach to crime prevention need not, in fact, require the 
widespread imposition of rigid constraints upon behavior generally, any 
more than environmental design for public health, fire prevention, or 
traffic safety serves to restrict behavior. To the contrary, this ap­
proach suggests greater behavioral freedom, particularly in urban cen­
ters, through reduction and perhaps even elimination of the threat of 
many criminal violations and relatively high risk of victimization. By 
controlling the environmental factors which permit criminal offenses to 
occur, this approach in reality offers the best prospects for truly im­
proving the quality of life through the science of behavior. Thus 
whether a particular project is designed to deal with internal or external 
environmental variables, its presentation should be made in terms of its 
place in this overall conceptual framework, if influencing of public policy 
and receipt of public support are basic goals being sought. 

2) The objectives of specific projects and programs should be 
clearly stated in terms of testable hypotheses, so clearly stated that 
they defy interpretation as "certain solutions" to the problem. In other 
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words, to facilitate appropriate public policy decision-making and to avoid 
the crisis intervention reactior., the limitations of the research and its 
future consequences for the prevention of criminal behavior must be 
strongly emphasized. Further, the consequences of policy decisions that 
would extend the implementation of the theoretical orientation beyond its 
logical or empirically validated range of applicability should also be 
clearly specified. What "will" happen, from a scientific point of view, 
should be so clearly stated that it cannot be confused in public policy 
with what "is hoped" will happen,from a social action standpoint. 

3) Closely related to the above is the need for detailing 
in any particular research effort exactly ~hat public being dealt with and 
with whose special interests we are specifically trifling. For example, 
in the re-design of a metropolitan low-cost housing area, such as the 
Brownsville Project in New York City,17 it becomes critical from a public 
policy point of view to anticipate exactly how the proposed changes will 
affect not only the residents and persons who might consider perpetrating 
criminal offenses against them but also such other groups as mail car­
riers, trash collectors, deliverymen, etc. Environmental research ob­
viously has implications for affecting a much wider public than the other 
approaches to the study of crime prevention, as for example research 
focusing upon the identification and behavior modification of potential 
offenders. In addition to a determination of what public will be af­
fected by his work, the researcher must also consider how and by whom 
the priorities for that public's goals and resource management are estab­
lished and where crime prevention falls in that priority pattern. It is 
thus incumbent upon the social scientist to 'do his homework thoroughly' 
in the planning of research projects for which public support is being 
sought. 

4) The interdisciplinary nature of the project or program should be 
stressed. This should be presented not only in terms of the anticipated 
contribution to the development of a bona fide science of behavior but 
also in terms of the degree of interdisciplinary support that the endeavor 
is receiving as well as the benefits to the contributing disciplines. 
As far as influence upon public policy is concerned, it is reasonable 
to assume that proposals submitted under the joint auspices of a number of 
disciplines will have a more formidable and favorable impact than those 
representing single disciplinary interests. 

Problems of Implementation 

Considering that research in the area of environmental design for 
crime prevention could conceivably proceed on the basis of projects rang­
ing from laboratory experimentation with animals 18 to the physical re­
design of entire urban areas ,.19 there are several issues which need to be 
immediately confronted with the question of "where do we go from here?l1 

First is the matter of the most appropriate level of intervention. 
Will it be more fruitful and feasible in the light of current public 
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policy to design and propose research projects dealing with internal or 
external environmental variables; with laboratory experimentation or 
field studies; with relatively simple or with highly complex research 
designs? The answer, of course, is that w'e begin where we are. Much 
research has been accomplished or currently underway which has both direct 
and indirect implications for the prevention of criminal behavior through 
environmental design. The appropriate point of intervention would then 
seem to be at the level of systematically collecting, analyzing, al1J 
conceptually synthesizing available data in the theoretical context of 
the environmental orientation. This would require a long-term, ongoing ef­
fort involving a highly competent interdisciplinary team of specialists 
and from whose activities new concepts and related research designs would 
emerge. One problem with this need is the question and recruitment of 
experts from a variety of disciplines who are willing to focus their 
attention over an extended period of time on the particular area of 
criminal behavior as well as on other aspects of general human behavior. 

A second and undoubtedly more difficult problem is that of con­
vincing public policymakers of the value of basic long-term research as op­
posed to immediate action or service programs. While we have few il­
lusions about the probability of swift and significant strides in this 
direction, it does seem possible that the concerted effort of represen­
tatives from niHuerous disciplines, when coupled with the fact that 
environmental concerns are currently salient, might well have suf-
ficient temporal impact to initiated such change and innovation. 

Third is the perennial matter of constraints placed upon human be­
havioral research by public moral and ethical values as expressed in 
statutes or other public statements concerning the preservation of human 
rights and dignity. In this regard, Brantingham has observed that a minimum 
of difficulty may be anticipated in the area of basic research that deals 
with the control of physical environmental variables for purposes of 
primary prevention. 20 For example, improvements in street-lighting, al­
terations in pedestrian traffic patterns, and architectual changes in the 
design of buildings are likely to meet with little challenge on moral 
and ethical grounds. On the other hand, environmental research which fo­
cuses upon specific target populations (such as psychobiological ex­
perimentation with school children involving the use of drugs) could be 
expected to be vigorously resisted. Thus, as new concepts of interdis­
ciplinary research emerge, with greater emphasis being placed upon the 
role of physical environmental factors in crime prevention, it seems at 
least plausible that the environmental approach may experience somewhat 
less difficulty in this area than han been the case previously,especial­
ly in the testing of other theoretical orientations focusing upon such 
identified target populations as sex offenders, drug-users and aggressive 
offenders. 

A fourth and highly significant practical problem is that of ob­
taining the financial support required for research. There is little doubt 
that environmental design projects will require a considerable and sus-
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tained investment of funds; public policy toward such an investment in 
behalf of behavioral research has never been particularly encouraging. 
Since it is difficult, at this point, to project the exact nature of 
research proposals that would follmv from the analyzing and synthesizing ef­
forts of an interdisciplinary team of experts, it would be of little value 
to speculate on either dollar-figures that might ultimately be involved 
or possible funding resources for such projects. Of more timely concern 
is the matter of funding the data collection, analysis, and planning 
operation, which is the level at which initial intervention is being 
suggested. While one cannot speak specifically to the acceptance of a 
proposal for this particular endeavor, it is worth noting that the 
theoretical orientation of environmental design for crime prevention seems 
to be fundamentally consistent with the position being promulgated by the 
United Nations Social Defense Research Institute, an organization which does 
include financial support of research within its scope of activities. 2l 
Also, the increasing interest in environmental research on the part of 
the National Institute of Health suggests that a venture of the type in 
question might fall within this agency's broad objectives in terms of 
fundable programs. 22 

Conclusions 

The environmental approach to crime prevention offers a unique op­
portunity to facilitate the development of a science of behavior and to 
enhance the image of behavioral research held by public policy-makers and 
administrators. In view of its interdisciplinary nature, its e~~hasis 
upon scientifically validated consequences of behavior, and its pri-
mary concern with environmental factors rather than individuals or target 
groups, this approach offers the prospect of circumventing or obviating 
many of the problems which have kept criminological research in a low­
priority status in public policy for many years. 

We have attempted to suggest that the relationship between public 
policy and environmental crime prevention is reciprocal, with positive 
results depending as much upon the behavior of social scientists as 
upon the behavior of policy decision-makers. Without doubt, there is value­
consensus concerning both the desirability of and need for reducing the in­
cidence of criminal behavior. It is therefore quite within the range of 
possibility that concerted interdisciplinary participation in the area 
of crime prevention through environmental design might institute the kind 
of shift in public policy concerning behavioral research that would 
improve the quality of life. 
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