Excerpted from:  Personality:  A Behavioral Analysis by Robert W. Lundin, 1964, p 223

9  Escape

Anybody who has lived very long is quite aware of the fact that life is no "bed of roses."  Although there are many positive reinforcements which maintain our activities, another class of stimuli called aversive, exerts powerful control over our behavior.  Life is full of annoyances, harassments, and threats.  We put up with disagreeable people or try to get away from them.  Some​times dangers are unavoidable; at other times proper conduct keeps us out of trouble.  Oftentimes we behave prudently, not because of any positive reinforcements derived from our proper actions but to avoid punishment that might ensue if we did not.

The class of stimuli that operates to control behavior in ways described above is called aver​sive.  Since there are a number of ways that these stimuli work, the particular arrangement of rela​tions between the stimuli and responses defines the kind of aversive operations:  escape, avoidance, punishment, or anxiety.  Although in any chain of activity, they may be interrelated, it is possible to distinguish them for purposes of behavioral analy​sis.

We are already familiar with escape, for it is merely the conditioning of a response through negative reinforcement.  A response is strengthened by the removal of some stimulus.  When it rains outside, we step indoors.  By our action of going inside, the stimulus (rain) is removed.  The behavior is therefore strengthened so that in the future when it rains, we quickly seek shelter.

In the aversive condition called avoidance, a response is made in order to prevent the onset of some stimulus.  As long as that response is maintained, the stimulus will not impinge upon the organism.  As long as we stay on the straight and narrow path, we keep out of trouble.  The response of being "good" avoids the consequences of troublesome conditions.  A source of confusion frequently arises between escape and avoidance, since avoidance is commonly the consequence of escape behavior.  Once we have learned to escape from an aversive situation, it is possible to maintain that same behavior in order to avoid its recurrence.  We escape indoors out of the rain and consequently remain indoors in order to avoid effects of getting wet.

A third operation is punishment.  In this contingency a response is followed by a stimulus.  The effect of that stimulus is to depress that behavior on future occasions.  Unlike escape, where a response terminates an aversive stimulus and is therefore strengthened, in punishment the response is followed by the aversive stimulus and is depressed.  You will note that the arrangement of stimuli and responses in punishment is the same as that in positive reinforcement.  However, the consequences arc different.  In positive reinforcement, the response is strengthened when followed by stimulus.  
A final aversive condition is called anxiety.  Here a neutral stimulus is followed by one that is aversive.  The contingency is such that the organism can do nothing to avoid or escape from the stimulus.  The intermittent behavior on the part of the organism is described as anxiety.  We perceive a threat (originally a neutral stimulus) but are in no position to combat it.  The threat tells us that there is trouble ahead.  All we can do is wait for the axe to fall and suffer the consequences.  On future occasions the presentation of such a neutral stimulus is sufficient in itself to put us in a state of anxiety.

Aversive Stimuli

The four conditions we have described– escape, avoidance, punish​ment and anxiety– all involve the use of aversive stimuli that operate to control behavior in one way or another.  The specific operations differ, but they share one thing in common, a stimulus that has particular noxious qualities.

Our task in the subsequent four chapters will be to examine each of these operations in order to discover their specific characteristics and consequences.  A first job is to examine the general qualities of those stimuli we class as aversive.  Ordinarily we think of these stimuli as being unpleasant, annoying, or painful.  At the level of common parlance there is nothing wrong with such descriptions, but in the experimental analysis of behavior, a more precise definition is necessary.  Aversive stimuli may be primary, in that a response is related to their natural properties; we withdraw from an electric shock or turn away from a bright light.  They may also be conditioned or secondary, their properties having been derived from some previous association with primary ones.  Verbal threats, the sight of unpleasant people, or a' frightening experience may act as conditioned aversive stimuli.  To be operational in our definition, we say that a stimulus is aversive if a response is strengthened by its removal or depressed by its presentation.  In general, the effects are the opposite of what we found in stimuli which were positively reinforcing.

ESCAPE EXPERIMENTS
The behavioral operation of escape refers to the strengthening of a response by the removal of a stimulus.  This is what we referred to as negative reinforcement in Chapter 3.  You will recall that in positive reinforcement, behavior is strengthened by presenting a stimulus follow​ing a response.  In negative reinforcement or escape, behavior is likewise strengthened, but by the removal of a stimulus.  In positive reinforce​ment, conditioning can take place without any prior knowledge of stimuli which preceded the response.  Such is not the case in negative reinforcement, for quite obviously, if a response is to be strengthened by taking away a stimulus, that stimulus must have been present before the response occurred.  The operation may be illustrated by the following paradigm:  

	S-R
	(((
	Rt


The S-R refers to a primary aversive stimulus, such as shock, loud noise, or bright light.  The Rt refers to the response that terminates the stimulus; thus one escapes the shock by pressing a lever, or shuts the door to escape the noise of the neighbors next door.  It is also possible for one to escape conditioned negative reinforcers.  Then the paradigm would read:

	S-r
	(((
	Rt


One can leave the room to escape an annoying person.  

Studies of Escape with Animals.  One of the earliest experiments on escape by Mowrer1 illustrates clearly how the response is developed.  A rat was placed in an experimental box wired with an electric grid on the floor of the chamber.  The animal, never before subjected to shock, was allowed to receive it at gradually increasing intensities, beginning at zero, until a maximum was reached at the end of 2¼ minutes.  During the first minute, the shock apparently was subliminal, since no particular changes in the behavior of the animal were noted.  Eventually, there appeared minor periods of agitation as the current became stronger.  As the intensity increased even more, the agitation grew more violent, cul​minating in jumping, squealing, biting the grill, climbing the walls of the apparatus and running about the experimental chamber.  

The response selected for reinforcement was the pressing of a pedal at one end of the box.  This response terminated the shock until the next trial.  On the first trial Mowrer observed that it took his rats from 3 to 6 minutes to make the required response.  On the second trial the time was considerably reduced, averaging from 2 to 4 minutes before the appro​priate response was made.  The animals characteristically "froze" in the position that they happened to be in at the instant the shock was ter​minated.  By the tenth trial, the random behavior, characteristic of the earlier trials, was practically eliminated, and the pedal pushing responses became prompt and specific.  
Dinsmoor and Hughes2 have examined the effects of electric shock on escape responding by varying both the strength of the shock stimulus and the time of the reinforcement; that is, the length of the shock-free period following the bar-press response and before the next trial.  When a high current was used as the aversive stimulus, the rats responded much more promptly to terminate the shock during the first 100 trials, as compared with a low current.  To test the second variable, the length of time that the shock was turned off after each response, the high and low currents were used for two different groups, and the periods free from shock varied by 5, 10, 20, and 40 seconds.  The latency of the response declined as a function of the interval up to 20 seconds for the high-current group and up to 40 seconds for the low-current group.  That is, as the time free from shock increased (as reinforcement), the animals responded more quickly by turning off the shock with the bar press.  At the various intervals free from shock, the high-current group always showed shorter latencies than the low-current group.  It is evident that in this kind of escape conditioning, the strength of the response is related both the intensity of the aversive stimulus (stronger shocks, quicker responses) as well as to the amount of reinforcement measured by the length of the period free from shock (longer shock-free periods, faster responses).  
The use of light as an aversive stimulus has also been experimentally studied in escape.  Since the white rat is primarily a nocturnal animal, it was demonstrated some years ago by Keller3 that the removal of light can operate as a reinforcer.  In Keller's study the response that terminated the light was the bar press.  However, one of the difficulties in this tech​nique as an experimental procedure in studying escape is that alternate behaviors may be selected by the rat which escape the stimulus but give no measure of responding and not under the control of the experimenter.  The rat may crouch in the corner with his head between his paws, cover his eyes with his tail, or roll up in a hall.  Although these actions are apparently adequate escape responses in themselves, they are of little value to the experimenter if they are not under his control for measure​ment.  
To avoid these difficulties, Kaplan4 devised a technique whereby a rat was placed in the experimental chamber on a perch, too high for him to jump down.  This eliminated the possibility of the rat's using alternate forms of escape behavior described above, for there was not that much room for him to move around.  However, he still was allowed the selected response of pressing a bar, which was about the only possible one that could help him escape the aversive light.  Kaplan's study was aimed at investigating both the effects of various intensities of light as aversive stimuli as well as a number of fixed-interval schedules of negative rein​forcement.  The rats were first trained to stand on the perch in which each bar press terminated the light for 1.1 minutes (regular reinforcement).  His fixed intervals ranged from 0.2 to 5 minutes, indicating that the light could be terminated only by the first response after that time had elapsed.  As the intervals increased, the actual response rate declined, a result similar to that found by Skinner and others in using fixed intervals of positive reinforcement.  
When the rate of responding was studied as a function of the inten​sity of the light, Kaplan found that as intensity increased, there was a corresponding increase in the rate up to a point, followed by a gradual decline.  Apparently the response-depressing effect of the aversive stimulus eventually became increasingly more powerful over the rein​forcing influence exerted by the termination of the noxious light stimulus.  
When we compare these findings in negative reinforcement with those already examined under positive reinforcement, we are over​whelmed by the universality of the findings.  Even though entirely different organisms may be used (rats, pigeons, humans) and the kinds of reinforcement changed (positive or negative), the basic characteristics of the behaviors are the same!
Escape and Conditioned Reinforcement.  Previously neutral stimuli, when paired with the primary aversive ones, can take on a conditioned reinforcement function in a manner similar to positive reinforcement.  By using conditioned negative reinforcers, our paradigm becomes:  

	Sn
	(((
	S-R
	(((
	Rt


in which the Sn is a neutral stimulus, the S-R a primary aversive stimulus or negative reinforcer, and Rt the response that terminates the stimulus.  When the neutral stimulus and primary aversive stimulus are paired to​gether, the neutral stimulus takes on the function of the conditioned negative reinforcer S-r and our paradigm then reads:  

	S-r
	(((
	Rt


Miller5 has illustrated experimentally how this function may be acquired.  Rats were placed in an apparatus containing two compartments (Figure 9-1).  The left compartment was painted white and the right compartment black.  In the white compartment the rat received an electric shock administered from the grid on the floor.  To begin with, the door between the two compartments was locked so that rats had to take the unavoidable shocks without any possibility of escaping.  Next the rats were allowed to escape into a black compartment where no shock was applied.  After ten trials, the rats were again placed in the white box, but no shock was applied.  They readily ran to the black compartment.  On subsequent trials the rats could escape from the white box only by turning a small wheel above the door.  The speed with which they made this new escape response is seen in the graph in Figure 9-2.  Remember​ing that no shock was ever applied in this test period, it is clear how the white box became the conditioned negative reinforcer and operated to condition escape behavior.  In still a later test session, the wheel was rendered nonfunctional and the rats had to press a lever to open the door in order to escape.  Again the rats learned this new response without use of the shock.  The experiment not only demonstrates how the removal of a conditioned negative reinforcer can operate to strengthen behavior but also shows the generality of the function that the S-r acquires, a charac​teristic also of the conditioned positive reinforcer.  In subsequent chapters we shall learn how these conditioned negative reinforcers can operate in avoidance, punishment, and anxiety responses.  

ESCAPE BEHAVIOR IN HUMANS

Precisely the same kinds of operations described in the preceding section are involved in our daily activities as part of our learning escape.  We move into the shade when the sun gets too hot or put on our dark glasses to escape from its penetrating rays.  We dress in warm clothes when the temperature outdoors drops to an uncomfortably low level and take them off when we are inside where it is warmer.  Shoes are removed when our feet hurt, and painful slivers are taken from our fingers when we accidentally get stuck.  The behavior of the infant like​wise seeks to escape from aversive stimuli.  His stretchings and squirm​ings represent feeble attempts to relieve the irritating stimuli about him.  Perhaps he is too warm, too cold, or has become caught in his bedclothes.  To the degree that "hunger pangs" are aversive, he eats to relieve them.6  Although we cannot ask the infant before he has learned to talk, in all probability his frequent screaming for the bottle is directed toward the relief of some internal aversive condition.

Conditioned stimuli operate in the same way.  We walk away from people who are annoying or rude, and we turn off the TV when the program bores us.  The sight of a vicious animal becomes the S-r for getting out of its way, and the tirades of our elders and superiors serve to bring on behavior that will enable us to escape them.  A date on the calendar tells us that summer is approaching, and we should make plans to go to the mountains or seashore.  Verbal stimuli can operate similarly as conditioned S-r’s for escape behavior.  The threat of a spanking induces the child to obey.  We shame people into doing our commands by calling them cowards.  They comply to escape the embarrassing conse​quences of our harassments.  
Escape Conditioning in Human Stuttering.  Flanagan, Goldiamond, and Azrin7 have applied escape conditioning as a means of treating stuttering as well as producing it.  In one experiment they asked three male stutterers to read from loose printed pages.  In the beginning of the ex​periment when a subject stuttered, a microswitch was pressed to make a record.  After a rate of stuttering had been determined, each stutter caused a loud tone to sound in the subject's earphones.  During this period a subsequent stutter could turn off the tone for five seconds, that is, escape from it.  Consequently, the rate of stuttering increased when escape from the loud tone was contingent on stuttering.  In a subsequent period a punishment operation was established (see Chapter 11).  In this instance a stutter produced the loud tone.  Consequently, the rate of stuttering decreased.  In another experiment these same authors8 induced stuttering in normally fluent subjects by using the escape conditioning procedures.  In this instance each stutter removed an aversive electric shock for tea seconds.  
In a later study,9 Goldiamond used as the aversive stimulus a delayed auditory feedback.  In this procedure a person talks into a microphone and instead of hearing his voice simultaneously as he speaks, there is a slight delay between what he says and what he hears.  The experience is very aversive to most people.  In this instance the technique was used as a therapeutic method to develop normal speech.  As subjects read, proper speech escaped the aversive feedback while stuttering produced it.  In the beginning of treatment the reading rate was reduced and so was the stuttering.  The subject was speaking slowly in order to avoid the feed​back, but as he continued, the rate of reading went up and the rate of stuttering went down.  
The Use of Escape Conditioning in Treating Homosexuals.  Mandel10 applied escape conditioning to the treatment of a male homosexual in the following way.  First, the subject was asked to concentrate on a colored slide of a naked male.  The experimenter then transposed over the original slide another slide of hideous running sores.  The subject was then asked to concentrate on the parts of the body covered with the sores.  Five seconds after the subject reported a feeling of disgust, the slides were simultaneously turned off.  Thus, the subject escaped from seeing the noxious stimuli.  Following this procedure1 the subject was shown a slide of an attractive female.  This was intended to function as a relief from the aversive stimulus, much in the same way one is relieved following the presentation and termination of an electric shock.  As time went by, the subject began to express a feeling of sexual arousal in response to the female slide.  Thus the treatment actually involved two procedures:  it not only eliminated the homosexual feelings through escape from the noxious slides but also provided a counterconditioning of more appropriate sexual activity.  
Feldman and MacCulloch11 used a variation of the same technique to treat a group of homosexual men.  Prior to conditioning, they asked the men to rank a series of slides of men both nude and with clothes on in order of their sexual attractiveness, in ascending order from the least exciting to the most exciting.  They then asked the same subjects to rank a series of slides of females in descending order, from the most attractive to the least attractive.  A subject was then presented with the slide of the male along with an electric shock.  He was asked to look at the slide as long as he could stand the shock and the picture remained sexually exciting.  The shock could then be terminated by his pressing a button in order to escape the shock.  Thus, when the subjects felt indifferent to the male slides, the picture of a female was presented.  The presentation of the female as in the previous study was intended to operate as a relief from the shock.  In a follow-up study 52 per cent of the homo​sexuals reported they were completely heterosexual a year later.
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Respondent Escape.  Respondent behavior likewise can be conditioned by aversive stimuli, at both the human and subhuman level.  Pavlov's early associate, Bechterev,12 conditioned dogs to withdraw their foot to the sound of a buzzer, previously associated with shock.  At the human level, the hand or finger withdrawal to an electric shock can be con​ditioned to a bell, buzzer, or other visual stimuli.  An interesting applica​tion of a kind of conditioned withdrawal (escape) involving some respondent behavior is described by Mowrer.13  His technique involved conditioning as a means of curing enuresis (bed wetting).  In enuresis the problem is not so much one of getting the child to "control his elimina​tion" as it is to awaken him to the internal stimuli provided by bladder tension.  Since these stimuli are relatively weak during sleep, the com​mon occurrence of bed wetting results.  Mowrer had the child sleep on a special pad containing two pieces of bronze screening between heavy cotton fabric.  When the urine struck the pad, it seeped through the fabric and penetrated the metal conductor, causing an electric switch to turn on a doorbell, thus awakening the child and permitting him to take him​self to the bathroom.  After considerable training, the child learned to awaken before wetting the bed, in response to smaller amounts of bladder tension.  In this experiment the stimuli from the bladder served as the conditioned stimuli which, paired with the bell, elicited the waking behavior.

Likewise the cures for alcoholism mentioned in our earlier discussions of respondent behavior (Chapter 3) operate to condition escape behavior.  The "addict" withdraws from the sight of a drink because of its previous association with some nauseating consequences of drinking.
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ESCAPE AND PERSONALITY DEVELOPMENT

Escape behavior examples given thus far at the human level have involved rather simple acts.  As we examine the cumulation of many different aversive stimuli in our lives, we realize the problem of escaping can become complex.  The behavior of the organism shows a great generalization of responses which can remove him from these stimuli.  Some psychologists have used the term escape mechanisms to describe the operations of escape and avoidance as they work in human per​sonality development.  All they really mean by these "mechanisms" is that much of the organism's behavior is oriented toward escaping and avoiding aversive stimuli, conditioned or primary.  An examination of the characteristics of this generalized escape behavior and its antecedents enables us to apply the knowledge we have achieved so far from our animal studies to an understanding of human personality and how it develops.

We are all aware of the asocial, withdrawn, seclusive, or shy per​sonalities about us.  In them we see the two processes of escape and avoidance continually operating.  Since avoidance is the subject of the next chapter, we will attempt to limit our discussion primarily to escape at this point.  In these shy and seclusive personalities, what frequently happens is that a response begins as an escape reaction.  Because of its reinforcement in the reduction of the aversive stimuli, the reaction soon becomes a continuous avoidance act.  As a child, this person may have escaped the tirades of overly demanding parents by hiding in the closet.  Other escape responses soon developed.  As he grew older, the earlier escape responses were maintained, and others added, all of which kept him pretty much out of contact with the aversive stimuli about him.  As these attempts were reinforced, he arranged his behavior in such a manner that any contact with people would be avoided.

We find a similar shift from escape to avoidance in the animal laboratory.  Mowrer14 observed that the rats frequently remained "fro​zen" to the bar they had pressed to escape shock, even after the shock was no longer operating.  Likewise, when we condition an animal to escape an aversive light, we note frequently a "holding" response which not only has terminated the stimulus but continues to operate long afterward.  In this sense the response is no longer simply terminating the stimulus; it is attempting to keep it off.

One of the most common characteristics of escape behavior in a human is that, by his responding, he renders himself inaccessible to other people.15  The reason is obvious.  Other people, and in particular their behavior, have become conditioned aversive stimuli that can be ter​minated only by rendering oneself inaccessible to them.  To the degree that his behavior is continued, of course, it becomes avoidance, since avoidance behavior prevents the onset of the aversive stimulus.

The actions of the adult who escapes from his enemies or retreats from human contacts is merely an extension of the shrinking and hiding reactions found frequently in children and animals.  As far as the clinical psychologist is concerned, occasional reactions of this sort occur in most children from time to time and are not serious.  When they become chronic, we can consider them more insidious than the aggressive response that appears to be more annoying to others around them.  There are two reasons for the greater dangers in excessive escape behavior.  First of all, escape is more difficult to treat when it becomes chronic.  Secondly, the exaggeration of escape, especially from human contact, is more likely to lead to behavior disorders.16
Origins of Escape Behavior.  The seclusive child in his daily contacts with other children escapes their company whenever possible.  As daily recess time approaches, he goes off by himself until the period is over.  In the classroom he speaks only when called upon; he may frequently say, "I don't know," in order to terminate the aversive questioning of his teacher.  As these methods persist, they pave the way for the avoidance reactions of adult life, where behavior is maintained for long periods of time in the insulated and withdrawn personality or in the behavior of the hermit who geographically separates himself from human contacts.  The child who used escape persistently should be expected to main​tain the same kind of behavior as he develops, since the withdrawal of the aversive stimuli is reinforcing.

The causes of escape are to be found in the multitude of aversive stimuli presented to a person in the history of his conditioning.  For one thing, a child reared with few contacts with other children may not develop social behavior which enables him to overcome aversive stimuli when they are presented to him later on.  Lacking the early experience in overcoming the aversive stimuli in his environment, he becomes ill equipped to handle them later on.  Aversive stimuli in the form of other children, parents, teachers, and the like are most easily met by running away from them.  Likewise, the adolescent leaves home for good at that point when he can no longer tolerate his environment.

Physical weakness, although not the direct cause of escape, can be a contributing factor in the same way that any physical limitation reduces the variety of behavior possible.  A child unable to overcome the bully must submit to his demands.  Later on, the occasion of seeing the bully leads him to run and hide.  Not only is this escape reinforcing to the child in its relief from the aversive bully, but by his submission he has strengthened the behavior of bullying.  Frequently the child who lacks the stamina to overcome aversive elements in his environment may substitute alternate behaviors which allow him to escape.  Fantasy or daydreaming commonly operate in this way.

Case studies of children exhibiting chronic escape show frequently the origin of their behavior to be in overly demanding and abusive parents whose punishments, threats, and scoldings act as stimuli from which to escape.  The demanding, aggressive, and punitive father be​comes the conditioned stimulus for these responses.  As behavior genera​lizes, other people (strangers as well as friends, other children as well as adults) become the conditioned aversive stimuli.

As compared to behavior that is aggressive and more likely to meet with direct punishment, escape has its immediate advantages.  It is less likely to arouse hostility or invite retaliation from others.  It saves the person from a myriad of futile responses against an adversity which cannot be conquered.  It also prevents humiliating defeat.  These negative reinforcers rapidly strengthen the behavior.  Unfortunately, as we have already pointed out, chronic escape reactions ordinary lead to more serious consequences for the individual.

There are also positive reinforcements to be found in the consequent activities of escape.  Solitary activities get reinforced in their own right.  A child is happy playing with his toys by himself, where there is no rivalry of sharing or competition.  In doing a job by oneself, not only does a person escape the possible criticism of others, but he can also accomplish it in a manner he finds most reinforcing.  Many individuals, the "lone wolves" who work by themselves, seldom asking advice or counsel from others, have had in their past too many aversive stimuli in the presence and activities of other people.

The child as well as the adult can manufacture reinforcements from the feedback in his own fantasy.  Here the reinforcements are so contrived that the imagined behavior cannot go unreinforced.  He succeeds, is famous, receives all the positive reinforcements of attention, affection, and approval from his own imagined relationships with other people.  

The solitary activity that gets reinforced from one's own self-reactions to the exclusion of others cannot go on indefinitely without leading the person into difficulty.  For public interaction he has substituted private preoccupation.17  When the behavior gets exaggerated, it becomes so pathological that ordinary responses necessary to maintain the or​ganism's health become impaired.  Persistent escape and avoidance are found in schizophrenia, a condition where the reinforcements come almost exclusively from one's own self-reactions.  As this behavior per​sists, it prevents an individual from carrying out his personal, social, and business affairs with any degree of required efficiency.  Consequently, the condition frequency results in the institutionalization of a person, where long periods of therapy may be necessary in order that other behaviors which achieve reinforcement from people must be substituted for the reinforcements coming from his own fantasy.

Summary

The effects of aversive stimuli upon the organism tend to be the opposite of those stimuli that are positively reinforcing.  They strengthen a response when removed and depress a response when presented.  The operation of escape or conditioning with negative reinforcement involves strengthening a response by removing an aversive stimulus.  The charac​teristics of the response rates are similar to those found in positive reinforcement using regular, interval, and ratio schedules.

Once an escape response has developed, it frequently leads to a con​tinuous avoidance reaction if the contingencies are appropriate for an avoidance response to be maintained.  In lower species and man, the escape reaction attempts to remove the organism from aversive stimuli, either primary or conditioned.  When the escape reactions become well conditioned, particularly at the human level, chronic withdrawal from human contacts is the result, since people become conditioned negative reinforcers.  A look into the occasions for escape in the developmental history of the organism enables us to understand how many pathological escape reactions are conditioned and maintained.
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