
The Behavior Analyst 2004, 27, 231-238 No. 2 (Fall)

A Behavior-Analytic Conceptualization of
the Side Effects of Psychotropic Medication
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A range of behavior-much deemed problematic by society-is treated with behavioral methods or
psychotropic medications. Although the processes associated with behavioral interventions have
been investigated using conceptual, experimental, and applied analyses, less is known about the
behavioral processes associated with the use of psychotropic medication. Psychotropic drugs pro-
duce at least two types of effects of behavioral interest: (a) primary effects of drug action on target
behaviors and (b) side effects that change the target or other behavior. Although an empirical
literature exists regarding the former effects, little attention has been given to the latter topic. In
this paper we offer a conceptual analysis of the side effects of psychotropic medication. We propose
that the side effects of various drugs can influence behavior by functioning as motivating operations,
conditional or discriminative stimuli, or by establishing new response-reinforcer relations. This
conceptualization may facilitate the empirical analysis of how psychotropic drugs change behavior.
Key words: side effects of medication, motivating operations, discriminative stimuli, reinforcer,

punisher, psychotropic medication, behavior analysis

Practitioners in psychology and re-
lated fields, such as psychiatry, pedi-
atrics, and education, use two primary
means of changing client behavior. The
first is the use of environmental manip-
ulations to rearrange the reinforcers,
stimulus control, and motivating oper-
ations that maintain specific behavior.
The second is the use of psychotropic
drugs to bring about change in behav-
ior. Both approaches are used with a
wide variety of clinical populations, in-
cluding people with anxiety disorders,
developmental disabilities, or schizo-
phrenia. In this paper we focus on psy-
chotropic medications, the approach
that is less familiar to behavior ana-
lysts. An extensive basic literature in
behavioral pharmacology has de-
scribed drug effects on behavior (e.g.,
Barrett, Thompson, & Dews, 1990).
There is also an emerging literature on
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the use of psychotropic medications to
change the behavior of various clinical
populations (Kennedy, Caruso, &
Thompson, 2001; Reiss & Aman,
1998).
The pharmacological literatures

(both behavioral pharmacology and
clinical psychopharmacology) have
primarily focused on one aspect of psy-
chotropic medication: the direct and
therapeutic effects of drugs on behav-
ior. There is, however, another set of
effects that drugs can have on those
who take them: side effects. Side ef-
fects refer, in general, to an "undesir-
able, unintended, or unwanted reaction
because of the known pharmacological
effects of a [medication]" at a thera-
peutic dosage (Kalachnik, 1999, p.
350). This definition is based on ob-
servable effects such as changes in
overall status and physiological reac-
tions (e.g., sweating, diarrhea, or trem-
ors). Although this definition may aid
physicians in making decisions about
medication use, it does not explain
why behavior may change when using
these medications or what behavioral
process influences the occurrence of
responding as a result of side effects.
Side effects are often considered to be
deleterious, but, as we hope to show,
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TABLE 1

Psychotropic medication classes and associated side effects

Class Side effects

Antipsychotics Sedation, weight gain, rashes, and movement disorders such
as tardive dyskinesia and akathisia

Antiepileptics Vertigo, drowsiness, unsteadiness, increased appetite, nausea,
vomiting, and dizziness

Antidepressants (SSRIs) Slighter and sometimes shorter term side effects, increased
agitation, hypomania, insomnia, headache, dry mouth, ap-
petite suppression, decreased libido, drowsiness, and gastro-
intestinal symptoms

Anxiolytics Sedation, disinhibition, hyperactivity, irritability, and possible
cognitive impairment

Mood stabilizers Finger tremors, vomiting, chronic nausea, severe diarrhea,
ataxia, coma, convulsions, edema, hypothyroidism, weight
gain, and polyuria

Stimulants Insomnia, anorexia, headache, stomachache, nausea, irritabili-
ty, nervous tics, and increased talkativeness

Other medications
Beta blockers Depression, hypotension, vomiting, nausea, diarrhea, insom-

nia, and dizziness
Opiate blockers Difficulty sleeping, anxiety, stomachache, nausea, low energy,

sedation, headaches, and muscle or joint pain

Note. Side effects reported for each class do not necessarily apply to all medications within each
class, and our listing is not exhaustive.

some of their behavioral effects may
also be beneficial.

There are seven major clinical clas-
ses of psychotropic medications: anti-
psychotics, antiepileptics, antidepres-
sants, anxiolytics, mood stabilizers,
stimulants, and other (see Kennedy &
Meyer, 1998). Each medication class
has known side effects; however, all
medications within a class do not nec-
essarily share the same profile (see Ta-
ble 1). Although a great deal is known
about the physical manifestations of
side effects, less is known about how
these side effects influence behavior.
Many psychotropic drugs prescribed to
change behavior have side-effect pro-
files that might affect behavior in ways
that are difficult to predict. This is a
particular concern when the clinical
population who receives the medica-
tion, such as people with developmen-
tal disabilities, has a limited ability to
communicate about public or private
events associated with the side effects
(Bond, 1998; Christian, Snycerski,
Singh, & Poling, 1999; Harbord,
2000). These concerns may be further

compounded if there is no behavioral
conceptualization of side effects to
guide assessment and subsequent inter-
vention.

In what follows, we offer a concep-
tualization of side effects of medica-
tion that might assist behavior analysts
in understanding how these phenome-
na relate to behavior. Such an under-
standing may assist in the development
of interventions that reduce the nega-
tive side effects of psychotropic med-
ication and facilitate the identification
of positive effects on responding.
We will discuss possible behavioral

processes involved in medication side
effects via three fundamental operant
processes: (a) motivating operations
(MOs), (b) stimulus control, and (c) re-
sponse-reinforcer relations. Both MOs
and discriminative stimuli (SDs) are an-
tecedents to responding. However, un-
like SDs, MOs alter the value of rein-
forcers and punishers, whereas SDS sig-
nal the availability of reinforcement
contingent on responding. These ante-
cedent processes can be distinguished
from the most basic of behavioral
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units, response-reinforcer relations.
Such a conceptual framework provides
an analytic model for discussing pos-
sible behavioral changes associated
with side effects of medication. We
will discuss each of these separately to
describe how psychotropic drugs might
affect each behavioral process.

SIDE EFFECTS AS
MOTIVATING OPERATIONS

Laraway, Snycerski, Michael, and
Poling (2003) defined an MO as an
event, operation, or stimulus condition
that alters the effectiveness of reinforc-
ers and punishers and thus alters the
frequency of behaviors associated with
these consequences. This alteration in
reinforcer effectiveness can be either
establishing (increasing the effective-
ness of a stimulus) or abolishing (de-
creasing the effectiveness of a stimu-
lus; Michael, 1982).
The integration of MOs into behav-

ioral analyses is becoming increasingly
prevalent (e.g., Kennedy & Meyer,
1998; McGill, 1999). Much of the re-
search on MOs has focused on socially
mediated reinforcers (i.e., positively or
negatively reinforcing events that oc-
cur via the responding of another in-
dividual). For example, a person with
developmental disabilities might en-
gage in self-injury that results in gain-
ing attention from others. If that person
has not interacted with another person
for a period of time, social interaction
may increase in value as a positive re-
inforcer (Klatt & Morris, 2001). Con-
versely, if that person has had an ex-
tended social interaction, these events
may no longer function as positive re-
inforcers.

In addition to MOs associated with
socially mediated stimuli, recent re-
search has also focused on nonsocial
reinforcers and MOs. For example, re-
search has shown that sleep depriva-
tion can function as an MO, increasing
rates of negatively reinforced respond-
ing (Kennedy & Meyer, 1996). Ken-
nedy, Meyer, Werts, and Cushing
(2000) found that when nonhumans

were REM-sleep deprived, response
rates increased on an avoidance sched-
ule compared to response rates during
free access to sleep. May et al. (2003)
have shown this increase in response
rate to be a function of hyperalgesia
induced by REM-sleep deprivation.
Other researchers have studied the ef-
fect of inner ear infection (otitis media)
on responding in humans. O'Reilly
(1997) found that when a person had
otitis media, problem behavior was
more prevalent in noisy environments.
However, when the person was not in-
fected, there was no problem behavior
in the presence of the same noise.
Thus, the infection served to establish
noisemaking as a noxious stimulus.

Establishing operations. One type of
effect that MOs have on positive or
negative reinforcers is to increase the
reinforcing effectiveness of stimuli, an
effect referred to as "establishing."
This effect includes deprivation for
positive reinforcers and an increase in
the noxiousness of stimuli that function
as negative reinforcers. For example,
side effects of medication may alter
stimuli by increasing the reinforcing
value or increasing the effectiveness of
stimuli that already function as positive
reinforcers. For instance, many people
who take the antiepileptic valproic acid
(Depakote®) experience increased hun-
ger (Biton et al., 2001). In this in-
stance, food becomes a more potent
positive reinforcer. The rate of those
behaviors that have a history of food
reinforcement, such as aggression to
gain access to food, may increase as a
result of the side effect.

Similarly, side effects may also have
establishing effects on negative rein-
forcers. Here, the side effect may make
a particular event more aversive, thus
establishing negative reinforcement for
escape or avoidance. For example,
consider a child who begins taking clo-
mipramine (Anafranilg), a tricyclic an-
tidepressant. One possible side effect
of this drug is headaches. If such a side
effect occurs, the child may seek to
avoid or escape noisy situations that
previously would have been tolerated,
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such as a beginner's music class. In
this example, the presence of a head-
ache as a side effect has established
loud sounds as aversive stimuli.

Abolishing operations. Although
abolishing effects of MOs are not as
often discussed in the behavioral liter-
ature as the establishing effects of
MOs, side effects may also serve as
abolishing operations to diminish the
effectiveness of stimuli as reinforcers.
In this case, stimuli that functioned as
positive or negative reinforcers would
no longer function, or have diminished
function, as reinforcing stimuli. For
positive reinforcers, abolishing opera-
tions could render stimuli neutral;
hence, their effect on behavior would
no longer be positively reinforcing.
When considering abolishing func-

tions of side effects, the alteration of
positive reinforcement functions could
occur if a child's appetite is reduced
after taking the stimulant methylphe-
nidate (Ritaling). If the child's teacher
uses edible items as reinforcers, the re-
duction in appetite would diminish the
effectiveness of food as positive rein-
forcement. Conversely, if an adult with
developmental disabilities engages in
aggression that functions to obtain
food as a positive reinforcer, the same
side effect produced by methylpheni-
date could reduce or eliminate aggres-
sion because of a diminution in the ef-
fectiveness of food as a reinforcer.
Again, medication can have beneficial
as well as detrimental side effects
when viewed from a behavioral per-
spective.

Medication may also alter the effec-
tiveness of negative reinforcement
through an abolishing function. One
way is to neutralize the noxiousness of
a stimulus. An example of this is the
anxiolytic side effect sometimes pro-
duced by the antiepileptic drug carba-
mazepine (Tegretolg). A university stu-
dent with epilepsy may experience se-
vere "test anxiety" that occasions
avoidance of certain classes, even
though they are part of the student's
major area of study. A side effect of
taking carbamazepine could be that the

student is not anxious about this class
or the possibility of being tested on the
subject matter. In this instance, the
medication has neutralized noxious
stimuli, reducing the probability of es-
cape or avoidance behavior.

Another example of altering the ef-
fectiveness of negative reinforcement
could involve carbamazepine produc-
ing a side effect, such as nausea, that
competes with a response that is neg-
atively reinforced. As a result of ex-
periencing nausea, an individual is
more likely to allocate his or her be-
havior to an alternative response rather
than the desired response. For exam-
ple, consider an individual for whom a
differential negative reinforcement
contingency is being used to facilitate
the completion of work as a means of
escaping it. Nausea could potentially
be more aversive than engaging in
work, and escape from work would no
longer be negatively reinforcing be-
cause it competes with escaping or
avoiding nausea. As seen in the above
examples, abolishing effects associated
with medication may be direct or me-
diated through an intervention such as
a differential negative reinforcement
contingency.

MEDICATION THAT
AFFECTS STIMULUS CONTROL

Although MOs may be a primary
behavioral process of interest in rela-
tion to side effects of medication (the
answer to this assertion is empirical
and cumulative), it is important to note
that side effects may serve other op-
erant functions. As previously men-
tioned, side effects might serve as
stimulus control for response-reinforc-
er relations. That is, the presence of a
side effect may serve as a stimulus that
occasions responding as either a dis-
criminative or conditional discrimina-
tive stimulus. In a three-term contin-
gency, it is the discriminative stimulus
that occasions the response by signal-
ing the availability of reinforcement. In
a four-term contingency, the original
three-term contingency (discriminative
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stimulus, response, and reinforcer) is in
effect only in the presence of the con-
ditional stimulus (Sidman, 1986). In
this section, we illustrate how medi-
cation side effects might serve as stim-
ulus control.

Discriminative stimulus control.
Medications may alter the discrimina-
tive stimulus control exerted by mem-
bers of a stimulus class previously as-
sociated with established response-re-
inforcer relations (e.g., Lubinski &
Thompson, 1987). For example, con-
sider an individual who is greeting ac-
quaintances in a large social gathering.
Typically in such situations, the indi-
vidual would greet only those individ-
uals whom she had previously met.
However, while taking the antipsy-
chotic thioridazine (Mellarilg), her vi-
sion becomes blurred and discrimina-
tion between familiar and unfamiliar
faces becomes more difficult, resulting
in her greeting strangers as well as pre-
vious acquaintances. In this example,
the stimulus control gradients that in-
fluence the discriminative stimulus
control of her greeting others have
been broadened by the psychotropic
medication.

Conditional stimulus control. It is
also possible for a side effect to have
a history of differentially predicting
the availability of reinforcement under
other stimulus conditions. The avail-
ability of reinforcement, signaled by an
SD, is contingent on the presence of a
conditional discriminative stimulus.
For example, while taking the antide-
pressant venlafaxine hydrochloride
(Effexor®), an individual has muscle
tension as a physical side effect. In the
past, when swimming (a preferred ac-
tivity), this person may have had mus-
cle spasms and tension that led to near
drowning (i.e., an aversive event). As
a result of this history, when muscle
tension occurs, the individual may re-
fuse to engage in any activity in which
water is involved (e.g., swimming,
bathing, or showering). However, when
there is no muscle tension, water activ-
ities are tolerated. In this instance, the
private event of muscle tension serves

as a conditional discriminative stimu-
lus for water to serve as an SD for
avoidance or escape behavior, even
though the stimulus is produced by the
medication.

SIDE EFFECTS THAT AFFECT
NEW RESPONSE-REINFORCER

RELATIONS

Finally, we propose that medication
may affect response-reinforcer rela-
tions. That is, the presence of side ef-
fects may result in the emergence of
novel stimuli that directly reinforce or
punish behavior. What follows in this
section is an illustration of how medi-
cation affects reinforcer-response re-
lations.

Reinforcing effects. First, medication
may produce stimuli that function as
positive or negative reinforcers, thus
increasing the probability of behavior.
For example, a side effect may create
a new response/positive-reinforcer re-
lation if, after taking lorazepam (Ati-
van®; an anxiolytic often used to treat
seizure disorders), a person experienc-
es muscle relaxation. As a result, this
individual may begin to increase his or
her use of the medication beyond the
requirement for seizure control (i.e.,
medication abuse). In this example, a
side effect of a drug can function as a
positive reinforcer, increasing the use
of the medication.

Side effects may also serve as neg-
ative reinforcers. An example of this
effect is an overweight person taking
the antidepressant medication bupro-
pion hydrochloride (Wellbutrin®),
which has a side effect of appetite sup-
pression. As a result, the individual
eats less and experiences weight loss.
Continuation of the medication, possi-
bly regardless of the therapeutic effect,
is more likely to occur given that it re-
sults in the suppression of appetite and
resulting weight loss.

Punishing effects. Side effects may
also function as punishers for behavior.
In this instance, the defining character-
istic is the probability that a behavior
will decrease as a consequence of the
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medication. An example of positive
punishment can be illustrated with a
person who is taking the opiate-blocker
naltrexone (ReVia®). The blocking of
opiate receptors in the central nervous
system limits the body's natural ability
to attenuate pain, and as a result, when
a person is hugged tightly, pain is pro-
duced. This pain, which would not be
experienced were it not for the medi-
cation, punishes, thereby decreasing
particular physical interactions with
others. An example of negative punish-
ment would be a man taking sertraline
(Zoloft®) who experiences decreased
libido or impotence. As a result, he dis-
continues treatment with this drug de-
spite its therapeutic effects.

CONCLUSION

Considering the prevalence of psy-
chotropic medication use among the
range of populations with whom be-
havior analysts work, the likelihood of
individuals experiencing side effects of
psychotropic medication is high (Ka-
lachnik, 1999). Researchers should
study and identify potential changes in
functional relations between the envi-
ronment and behavior that occur as a
result of medication. In all the exam-
ples we have provided-for motivating
operations, stimulus control functions
and response-reinforcer relations-
functionally evaluating behavior-envi-
ronment relations prior to and during
the administration of medication is the
most likely means of identifying the
side effects of medication on behavior.

Currently, professionals take a to-
pographical approach to side effects of
medication. A practitioner looks for the
physical manifestation of a potential
side effect for a particular medication
and notes its tolerability to the patient
and his or her social milieu. Often,
when side effects are observed, more
medications are prescribed to treat the
side effect (Valdovinos, Caruso, Rob-
erts, Kim, & Kennedy, in press). The
result is medications being prescribed
to treat side effects of medications pre-
scribed to treat behavior. Although a

great deal is known about potential in-
teraction effects of medication, pre-
scribing medications to treat side ef-
fects may still result in interaction ef-
fects between the psychotropic medi-
cation and the medication prescribed to
treat the side effect.
An alternative approach may be for

behavior analysts to conduct a func-
tional assessment of the side effects in
relation to the behavior of concern.
Functional assessments could be ben-
eficial for understanding exactly how
side effects influence behavior and for
indicating whether environmental ma-
nipulation could either alleviate nega-
tive aspects of changes in behavior or
facilitate positive changes. For exam-
ple, consider an individual who is tak-
ing risperidone (Risperdal®), experi-
ences an increase in appetite, and sub-
sequently begins to behave aggressive-
ly to gain access to food. Once the
results of a functional assessment in-
dicate that access to food is a reinforc-
er, an intervention might consist of
modifying an individual's diet to in-
clude an opportunity to eat more often
but to eat healthy snacks to prevent
weight gain. Another approach would
be to use medications with a lower
side-effect profile that may be amena-
ble to behavioral treatment. For ex-
ample, if an individual experiences se-
dation on one particular medication, a
different medication that is associated
with insomnia may be substituted, with
modifications made to the environment
to treat the insomnia.
The implications for applied re-

searchers are in the assessment and
treatment of behavior of social concern
and the concurrent use of psychotropic
medication. When conducting assess-
ments of the maintenance or worsening
of behavioral conditions during treat-
ment with psychotropic medication,
three questions should be considered.
First, what is the side-effect profile of
the medication being administered and,
if more than one medication is pre-
scribed, what is the side-effect profile
for drug interactions? Second, does the
individual show actual signs of side ef-
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fects? Third, what possible interaction
could these side effects have with the
person's current environments and be-
havioral repertoire? If functional rela-
tions between side effects and behavior
are identified, the likelihood that suc-
cessful interventions will be developed
and implemented is greater. We hope
that the current conceptual analysis of
side effects of medication will serve to
improve the probability that such ef-
fects will be assessed and functionally
analyzed to improve behavior.

In summary, there are many behav-
ioral functions of side effects of med-
ication. They can alter the effective-
ness of stimuli as consequences
through establishing or abolishing op-
erations, making stimuli either more or
less reinforcing or punishing. Side ef-
fects may also serve as stimulus con-
trol for behavior under discriminative
or conditional stimulus control. And,
finally, side effects may serve to rein-
force or punish behavior that establish-
es response-reinforcer relations. Con-
ceptually analyzing the potential be-
havioral functions of side effects pro-
vides behavior analysts with a more
complete understanding of how medi-
cation affects the relation between en-
vironment and behavior.
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