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Skinner was convinced by some of his earliest
tesearch that punishment was not very effective.
He found, for example, that when lever pressing
in rats had been suppressed by mild punishment
and the punishment was then removed, the rate
of pressing increased to such an extent that the
total number of presses after some time had passed
was about the same as it would have been had
punishment never been presented (Skinner, 1938,
p. 154).

Skinner (1953) also noted some “‘unfortunate
by-products” of punishment: It produces a ten-
dency to attack the individual who has dispensed
the punisher. It may produce pathological behavior
(for example, stuttering) as a result of conflict that
it sers up between the punished behavior and be-
havior that avoids punishment. It may produce
debilitating emotional reactions. He suggested var-
ious alternatives to punishment: waiting for time
to pass according to some “‘developmental sched-
ule”” (p. 191), reinforcng incompatible behavior,
exunguishing the behavior, and so on. It is a mark
of dvilization, he argued, that we wrn to alter-
natives to punishment,

Subsequent developments have generaily com-
plemented Skinner’s early. views. The list of alter-
native ways to suppress behavior has grown twe-

mendously, as he predicted it would. An

examination of some recent texts on behavior anal-
ysis and therapy suggests at least 15 ochers, in-
duding dme-out, modeling, instructions, differ-
ental reinforcement of any other behavior (as
opposed simply to specific behaviors that are in-
compatible with the target behavior), differential

reinforcement of an alternative behavior (as op-

Reprints may be obtained from Robert Epstein, Cam-
bridge Center for Behavioral Studies, 11 Ware Street, Cam-

bridge, Massachuserts 02138.

posed to one that may be incompatible with the
target behavior), differential reinforcement of low
rate, sudden stimulus presentation (for example, a
loud noise), adaptation, physical restraint, restitu-
tion, positive practice, fixed-tme and variable-time
schedules of reinforcement (which are response-in-
dependent), satiation, and stimulus change.

The list of unfortunate by-products has also
grown. Therapists are warned about possible wide-
spread suppression effects, negative modeling, es-

‘cape and avoidance, and the establishment of in-

flexible, ritualistic behaviors. Subsequent research
has also revealed what some consider to be “‘sym-
metries” between reinforcement and punish-
ment—that is, they produce similar, but opposite,
effects under some circumnstances. A single punish-
er may produce only a temporary decrease in rate
of responding, but a single reinforcer produces only
a temporary increase, afrer all. Skinner's contention
that the effect of punishment is only temporary
does not apply to all cases: Severe or prolonged
punishment can produce enduring effects (e.g.,

~ Azrin & Holz, 1966; Boe & Church, 1967).

Balsam and Bondy (1983) have recently sum-
marized some of these developments and, in so
doing, have drawn what I believe to be incorrect
conclusions about the nature of reinforcement. Their
major argument may be stated as follows: Rein-
forcement and punishment have been shown to be
symmetrical in their effects on behavior. Because
punishment produces negative side effects, rein-
forcement, too, should be expected to produce
negative side effects, and the dinical literature pro-
vides examples of such effeces. We should, there-
fore, be cautious in our use of reinforcement tech-
niques.

I have two ma;or objections to their arguments,
as well as several minor ones,
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SYMMETRY AND CONTINGENCIES

The first problem is a marter of logic. If rein-
forcement and punishment produce similar but
opposite effects, and if punishment produces reg-
ative side effects, then reinforcement should pro-
duce positive side effects. This conclusion is una-
voidable as long as Balsam and Bondy insist that
reinforcement and punishment produce symmer-

rical effects, as opposed to similar ones. Punish- -

ment weakens behavior; reinforcement strengthens
it. Punished behavior may reappear; reinforced be-
“havior may disappear. It follows that if punish-
ment produces unpleasant emotons, reinforcement
should produce pleasant ones (it usually does). If
punishment produces a tendency to escape the
source of punishment, reinforcement should pro-
duce a tendency to approach the source of rein-
forcement (it often does, as the authors note), If
punishment produces aggression, reinforcement
should produce signs of affection (again, it often
does). If punishment can- produce widespread
suppression, then reinforcement should be able to
produce an increase in the general level of activity.
And so on.

I suggest that the symmeuy argument should
lead to a different paper than the one the authors
wrote. Moreover, this argument may actually be
irrelevant to what seems to be the substance of
their paper. Balsam and Bondy describe, with jus-
tfiable concern, a number of reinforcement pro-
cedures that have produced troublesome behavior
not anticipated by those who administered the
reinforcers. Where did these behaviors come from,
and was reinforcement the culpric?

The authors did not, for the most pare, distin-

guish berween the effects of reinforcers on the one
hand and the effects of contingencies of reinforce-
ment and schedules of reinforcement on ‘the other.
It is true that certain contingendes or schedules
can produce behavior other than the behavior one

may be awempting to reinforce. Fixed-interval

schedules of food reinforcement in racs, for ex-
ample, lead to excessive drinking when water is
freely available, as the authors note. But is the
drinking produced by the reinforcer itself or by the
withdrawal of or unavailabilicy of the reinforcer?
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Aggression and ricualistic behaviors are indeed pro-
duced by certain schedules of reinforcement. But
far from being an indicument of reinforcement per
se, this is an indictment of the /ack of reinforce-
ment. Postreinforcement effects are produced by
the withdrawal of reinforcement, an operation that
is sometimes labeled "punishment” (e.g., Catania,
1968, p. 343). Interim and terminal effects are the
tesule of the wnavailability of reinforcement
during the intetreinforcement interval, a period re-
sembling a period of extinction (Cohen & Looney,
1984; Genuy, Weiss, & Lades, 1983; Staddon,
1977).

Particular comtingencies of reinforcement can
strengthen and maintain “lying, cheating, stealing,
and conniving,” but reinforcement itself is not the
culprit. It is, rather, poor contingendies that are at
fault. Zeiler (1977) potes that in setting up one
contingency we often inadvertently arrange other,
“indirect” contingendies. For example, on a vari-
able-interval schedule of reinforcement, the explicit
contingency has to do only with the time that has
passed since the last reinforcer: The first response
after this interval has elapsed will be reinforced.
But this condngency also differentially reinforces
pauses berween responses: Long pauses are more
likely to pay off than short pauses. A variable-rado
schedule, however, provides no advantage for
pausing between responses; hence, it produces a
higher response rate than a variable-interval sched-
ule when the two schedules yield the same rate of
reinforcement (Ferster & Skinner, 1957).

Some of the “negative side effects’ described by

" Balsam and Bondy involve troublesome behavior

supported by contingendies that have been ser up
inadvertently. They note, for example:

Operant aggression may be directed at others
in the vicinity of a reinforcing agent. That is,
if dispensing reinforcers to others reduces the
availability . . . of reinforcers for a particular
individual, that individual will be rewarded
for preventing the dispersal of the reinforcers.
(p. 291)

In this case, an explicit contingency has been
arranged: Say, sitting in one’s seat produces tokens,
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But, because the tokens are in short supply, another
contingency is also in effect: Indting one’s neigh-
bors to misbehave maintains the token supply. By
no means is the latter behavior a “‘negative side

effec.” It is simply the case that several contin- ¢
gencies are in effect, one of which produces trou- |

blesome behavior.

Balsam and Bondy also idendfy the failure of
training to transfer from one setting to another as
a ‘“'negative side effect.” Transfer of training is a
function of many factors, such as the similarity of
the settings, the prevailing contingendes in the new
setting, and the schedule of reinforcement used in
the original training—and it can be prepro-
grammed to some extent—for example, by pro-
viding training in self-management (Baer, 1981;
Epstein & Goss, 1978; Rhode, Morgan, & Young,
1983; Rincover & Koegel, 1975; Stokes & Baer,
1977, Walker & Buckley, 1972). But the failure
to transfer is not a “‘negative side effect”; it is not
even a “'side effect.”” It is yet another engineering
problem (and a challenging one).

The authors note, furthermore, that reinforcers
can suppress the very response they were meant to
support. It is true that condidoned and uncondi-
tioned reinforcers can act as conditional and un-
conditional stimuli (and, for that macter, it is true
that discriminadve stimuli that have been part of
more than one contingency can increase the prob-
ability of more than one behavior). The presenta-
don of a particular reinforcer might indeed inter-
fere with conditoning, bur this is at best a
complication of its dual role as reinforcer and elic-
itor. Again, I suggest that the label “‘negative side
effect”” is misleading,

Balsam and Bondy have included imitation in
their list of negative side effects of reinforcement,
and, this, too, seems inappropriate. Imicating un-
desirable behavior could, I suppose, be called a
negative side effect of imitation, but it has nothing
to do with reinforcement. (It is true that a reper-
toire of generalized imitation could have been ac-
quired through reinforcement, but to blame sub-
sequent instances of the imitation of undesirable
behavior on reinforcement is stretching things.)

Finally, the authots have not made the best use
of Hermstein’s (1970) matching law. The law pre-

dicts, they say, that a high density of reinforcement
during a therapy session may produce léthargy and
depression outside of therapy (no supporting data
are given). But 2 therapy session does not rake
place simulraneously with the rest of one’s life; that
is, the two situations are not “‘concutrent.” They
are closer to components in a multiple schedule,
for which the unadomed matching law works
poorly. “Undermartching” is the rule on such
schedules—which is to say that the components
are more independent than the law predicts—ex-
cept when they are only a few seconds long (Char-
man & Davison, 1982; Lander & Irwin, 1968;
Lobb & Davison, 1977). It would be a mistake
to say that the law could predict a significant de-
crease in responding during 167 hours outside of
therapy just because extra reinforcers were intro-
duced during the 168th (cf. McDowell, 1982).
The reasons for depression after therapy are surely
more complex than the authors acknowledge. And,
anyway, there must be at least a few cases in which
patients emerge from therapy Jess “*withdrawn, ob-
sessed, or monotonous.”’

Contingencies of reinforcement can be arranged

to support almost any behavior, “negative” or

“‘positive.” Reinforcement should not be consid-
ered suspect simply because it can strengthen ag-
gressive behavior or crying, or because poor con-
tingencies may produce behavior that does not .
immediately generalize to new surroundings, or be-
cause inadequate contingendes may fail to estab-
lish a discrimination. We should conclude instead
that some contingendies are better than others.

COMPLEXITY AND ETHICS

I suggest another approach to the general con-
cerns Balsam and Bondy (1983) have raised:
Rather than walk abour “side effects,” we should
look more generally at the effects our intetventions
produce——in all their complexity. The physical ap-
pearance, mannerisms, and verbal and nonverbal
behavior of the thergpist undoubtedly affect pa-
tients in ways that are more complex than our
concepts can now capture. For example, it seems
safe to say that one cannot affect any single re-
sponse class without affecting others; response
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classes seem to interact in orderly ways (Dunham
& Grantmyre, 1982; Epstein, 1983, in press; Her-
bert et al., 1973; Kazdin, 1982; Nordquist, 1971;
Sajwaj, Twardosz, & Burke, 1972). A stimulus
that serves as a reinforcer for one organism on one
occasion may not do so on another. It also may
not serve as a reinforcer for another member of the
species or for members of another species. The
delivery of a singlé bit of food, even under labo-
ratory conditions, produces multdple effects: It may
increase the probability of that behavior under
- similar {what does that mean?) stimulus condi-
tons; it may elicic behaviors of phylogenic origin;
it may make other stimuli effective in the future
as discriminative stimuli or conditional stimuli or.
both; its ingestion may reduce the effectiveness of

the delivery of the next bit of food. Moreover, both

reinforcers and punishers are known to have dis-
criminative properdes (e.g., Azrin & Holz, 1966;
Reid, 1958). . -

When, as a result of conditioning, a stimulus
acquires controlling properties over some behavior,
other stimuli become effective in controlling that
behavior; there is a spread of effect from one stim-
ulus to other stimuli. We cannot predict where the
spread will occur, excepe perhaps when, in the
laboratory, we are using simple stimuli that fall
neatly along some continuum. In the real world,
the problem is more difficule.

The simple withholding of reinforcement is also
not so simple. It leads, eventually, to a deciement
in the response that had been producing reinforce-
ment. But it also produces increases in response
force, variability in responding, emotional. behav-
ior, and, it seems, a resurgence of behaviors that

were previously reinforced under similar stimulus

conditions, a phenomenon that has profound im-

plications for therapy (Amsel, 1958; Antonitis,
1951; Epstein, 1983, in press; Masserman, 1943;
Notterman, 1970; Sajwaj et al., 1972; Sears, 1943; -
Yates, 1970). As Balsam and Bondy have noted,
punishment, too, produces complicated effects (also

see Hutchinson, 1977; Waltgts & Grusec, 1977).

Schedules of reinforcement and punishment, mul-

tiple consequences, and response-independent
evenes introduce further complications (e.g.,

Church, 1969; Epstein, 1984; Morse & Kelleher,
1977). And, of course, all of these operations are
simplifications of the kinds of events that occur in
the real wotld, where multiple determination is the
rule. ' »

Finally, the history of the organism makes a
profound- difference in the effectiveness of any of
these operations and of any others. Previous con-
didoning is critically important in the emergence

of problem-solving behavior, for example (Epstein,

Kirshnit, Lanza, & Rubin, 1984). The effect of
any intervention should be determined in large part
by previously established behaviors, previously es-
tablished discriminative stimuli and conditional
stimuli, and so on. The conditioning history is only
one small pare of an organism’s toral environmen-
tal history. Other factors are critical in the analysis
of behavior in clinical settings, such as an individ-
ual’s medical problems, nutritional history, history
of physical trauma, and history of exposure to al-
lergens and drugs. :

This may sound depressing, but it shouldn’t.
As Ferster so often pointed out, we should recog-
nize how little we know and be prepared to see
effects chat we cannot yet predict. Effective inter-
vention requires a sophisticated knowledge of many
factors; the better one’s analyrical skills, the more
effective one will be.

In any comparison between punishment and re-
inforcement, ethical issues should be considered.
Reinforcement, by definition, is something organ-
isms seek, and, more often than not, it produces
pleasanit emotional reactions. Punishment, at least
by some definitions, is something organisms avoid.
It produces discomfort, suffering, and even pain.
A single presentadon of a severe shock, entirely
independent of behavior, can cause severe suppres-
ston, signs of withdrawal and depression, cries and
other signs of distress, frantic attempts to escape
from an experimental chamber, and even death.
Misapplied, the administration of punishment is a
serious crime. In some states, even the potendally
therapeutic administration of punishment is a crime.
When reinforcement and punishment are both

possible in the treatment of some maladaptive be-
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havior, reinforcement should be the treatment of
choice, if only for ethical reasons.

A standard guideline in medical practice is per-
tinent: When several remedies are possible for a
given patient and problem, try the least intrusive
one first, and then, if necessary, the more intrusive
ones. If you complain of knee pain, a physican
might first recommend rest and a hot compress; if
that doesn’c work, physical therapy, then perhaps
drugs, and, finally, as a lase resort, surgery (what
could be more intrusive?). Punishment techniques
are potentially far more harmful than reinforce-
ment techniques; they, too, should be used only
as a last resort. I have no doubt that Balsam and
Bondy would agree, but the point was not made
clearly in their paper, and their ttle alone—""The
Negative Side Effects of Reward —might lead
someone to a different conclusion.

The authors began their paper with a story,
presumably apocryphal, about one Dr. B., who
turned a ‘quiet student into a garrulous nudge by
praising some of the student’s comments. Dr. B.

panicked; he had produced more behavior than he

had intended to, and he didn’t know how to tumn
it off. Balsam and Bondy would call the extra
behavior a “‘side effect’” of reinforcement. They
conclude their paper, “As for Dr. B., he has leamned
a lesson that Emerson (1883) so aptly phrased,
‘Every sweet hath its sour [presumably they mean
reinforcement}, every evil its good {could this mean
punishment?} 7 (p. 294). I suggest a more con-
servative conclusion: As for Dr. B, he was a poor
behavior modifier; he knew how to reinforce but
not how to shape or how to establish a discrimi-
nation. He was the victim, not of what someone
once called “'the negative side effects of reward,”
but merely of inadequate training in the analysw
of behavior.

REFERENCES

Amsel, A. (1958). The role of frustrative nonreward in
noncontinuous reward situacions. Psychological Bulle-
tin, 55, 102119,

Antonitis, J. J. {1951). Response variability in the white
rat during conditioning, extinction, and reconditioning.
Journal of Experimental Psychology, 42, 273~281.

Aztin, N. H., & Holz, W. C. (1966). Punishment. In W,
K. Honig (Ed.), Operant bebavior: Areas of research
and application (pp. 380—447) New York: Appleton-
Century-Crofts, 1966.

Baer, D. M. (1981). How to plan for generalization.
Lawrence, KS: H & H Enterprises.

Balsam, P. D, & Bondy, A. S. (1983). The negative side
effects of reward. Journal of Applied Bebavior Analy-
sis, 16, 283-296.

Boe, E. E., & Church, R. M. (1967). Permanent effects
of punishment during extinction. Journal of Compar-
ative and Physiological Psychology, 63, 486—492,

Carania, A. C. (Ed.). (196B). Contemporary research in
aperans behavior. Glenview, IL: Scott, Foresman,

Charman, L, & Davison, M. (1982). On the effects of
component durations and component reinforcement rates
in multiple schedules. Journal of the Experimental
Analysis of Bebavior, 37, 417-439. '

Church, R. M. (1969). The varied effeces of punishment
on behaviot. Prychological Review, 70, 369-402.

Cohen, P. 5., & Looney, T. A. (1984). Induction by rein-
forcer schedules. Journal of the Experimenial Analysis
of Behavior, 41, 345-353.

Dunham, P. J., & Grantmyre, J. (1982). Changes in 2
multiple-response repercoire durmg response-contingent
puaishment and response restriction: Sequential relation-
ships. Journal of the Experimental Analysis of Bebav-
ior, 37, 123~133,

Emerson, R. W, (1883). Esays: Firsz sevies, compensa-
tion. Boston: Houghton-Mifflin.

Epstein, R. (1983). Resurgence of previously reinforced
behavior during extinction. Behaviour Amly;x; Letters,
3, 391-397.

Epstein, R. (1984). An effecx of immediate reinforcement
and delayed punishment, with possible implications for
self-conwrol. Journal of Bebavior Therapy and Exper-
imental Psychiatry, 13, 291-298.

Epstein, R. (in press). Extinction-induced resurgence: Pre-
liminary investigations and possible implications. Psy-
chological Record.

Epstein, R., & Goss, C. (1978). A self-control procedure
for the maintenance of nondisruptive behavior in an
elementary school child. Bebavior Therapy, 9, 109~
117,

Epstein, R., Kirshnit, C., Lanza, R., & Rubin, L. (1984).
“Insight’ in the pigeon: Antecedents and determinants
of an intelligent performance. Narture, 308, 1 March,
61-62.

Ferster, C. B., & Skinner, B. F. (1957). Scheduies of re-
inforcement. New York: Appleton-Century-Crofts.
Gentry, G. D., Weiss, B., & Laties, V. G. (1983). The
microanalysis of fixed-interval responding. Jowrnal of
the Experimental Analysis of Bebavior, 39, 327-343,

Herbert, E., Pinkston, E., Hayden, M., Sajwaj, T., Pinkston,
8., Cordua, G., & Jackson, C. (1973). Adverse effects
of differential parental attention. Journal of Applied Be-
havior Analysis, 6, 15-30.

Herrnseein, R. J. (1970). On the law of effect. Journal of
the Experimental Analysis of Behavior, 13, 243-266.



78 ROBERT EPSTEIN

Hutchinson, R. R. (1977). By-products of aversive con-
trol. In W. K. Honig & J. E. R. Staddon (Eds.), Hand-
book of operant bebavior (pp. 415-431). Englewood
Cliffs, NJ: Prentice-Hall,

Kazdin, A. E. (1982). Symptom substitution, generali-
zation, and response covariation: Implications for psy-
chotherapy outcome. Psychological Bulletin, 91, 349~
365,

Lander, D. G., & Irwin, R. J. (1968). Multiple schedules:
Effects of the distribution of reinforcements berween
components on the distribution of responses berween
components. Journal of the Experimental Analysis of
Behavior, 11, 517-524.

Lobb, B., & Davison, M. C. (1977). Multiple and con-
current schedule performance: Independence from con-
current and successive schedule contexts. Joxrnal of the
Experimenial Analysis of Bebavior, 28, 27-39.

Masserman, J. H. (1943). Bebavior and neurosis. Chi-
cago: University of Chicago Press.

McDowell, J. J. (1982). The imporrance of Hermstein's
mathematical statement of the law of effect for behavior
therapy. American Psychologist, 37, 771-779.

Morse, W. H., & Kelleher, R. T. (1977). Determinants
of teinforcement and punishment. In W. K. Honig &
J. E. R. Staddon (Eds.), Handbook of aperant bebavior
(pp. 174-200). Englewood Cliffs, NJ: Prentice-Hall.

Nordquist, V. M. (1971). The modification of a child’s
enuresis: Some response-response relationships. Journal
of Applied Behavior Analysis, 4, 241-247.

Notterman, M. (1970). Bebavior: A systematic ap-
proach. New York: Random House.

Reid, R. L. (1958). The role of the reinforcer as a stim-
ulus. British Journal of Psychology, 49, 202-209.
Rhode, G., Morgan, D. P, & Young, K. R. (1983). Gen-
eralization and maintenance of treatment gains of be-
haviorally handicapped students from resource rooms to

regular classrooms using self-evaluation procedures,
Journal of Applied Behavior Analysis, 16, 171-188.

Rincover, A., & Koegel, R. L. (1975). Serting generality
and stimulus control in autistic children. Josrnal of Ap-
plied Bebavior Analysis, 8, 235-246.

Sajwaj, T., Twardosz, S., & Burke, M. (1972). Side effects
of extinction procedures in & remedial preschool. Joxrnal
of Applied Bebavior Analysis, 5, 163~175.

Sears, R. R. {(1943). Swrvey of objective studies of psy-
choanalytic concepts. New York: Social Science Re-
search Council.

Skinner, B. F. (1938). The bebavior of organisms. New
York: Appleton-Cenrury-Crofts.

Skinner, B. F. (1953). Science and human bebavior. New
York: Macmillan.

Staddon, J. E. R. (1977). Schedule-induced behavior. In
W. K. Honig & J. E. R. Staddon (Eds.), Handbeok of
operant bebavior (pp. 125-152). Englewood Cliffs, NJ:
Prentice-Hall.

Scokes, T. F., & Baer, . M. (1977). An implicit tech-
nology of generalization. Jowrnal of Applied Behavior
Analysis, 10, 349-367,

Walker, H. J., & Buckley, N. K. (1972). Programming
generalization and maintenance of treatment effects across
time and across sewings. Jowrnal of Applied Behavior
Analysis, 3, 209-224,

Walters, G. C., & Grusec, J. E. (1977). Punishment. San
Francisco: Freeman.

Yates, A. J. (1970). Bebavior therapy. New York: John
Wiley.

Zeiler, M. (1977), Schedules of reinforcement: The con-
trolling variables. In W. K. Honig & J. E. R. Staddon
(¥ds.), Handbook of operant behavior (pp. 201-232).
Englewood Cliffs, NJ: Prentice-Hall.

Received June 6, 1984
Final acceptance September 6, 1984



