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ADJUNCTIVE BEHAVIOR

Defining Adjunctive Behavior in Experimental Psychology

Adjunctive behavior, often referred to as schedule-induced behavior, represents a class of
seemingly non-functional, yet highly organized and stereotypic activities that emerge reliably
following the presentation of a reinforcer, typically during the interval between scheduled
reinforcements. This phenomenon stands distinct from simple operant conditioning responses,
which are directly elicited by or instrumental in acquiring the reward. Instead, adjunctive behaviors
appear to be byproducts of the specific temporal arrangement of the reinforcement schedule itself,
acting almost as displacement activities under conditions of heightened arousal or frustration
related to anticipation. The defining characteristic is the predictable timing of the behavior: it tends
to peak immediately after the delivery of the primary reinforcer and diminishes as the time for the
next scheduled reinforcer approaches, illustrating a powerful inverse relationship with the
probability of the impending reward. Understanding this complex behavioral pattern requires a
deep dive into the experimental conditions that reliably produce these ancillary responses,
primarily focusing on fixed-interval or variable-interval schedules where the delivery of the
reinforcer is temporally defined rather than strictly response-contingent.

The initial discovery of adjunctive behavior challenged prevailing notions of conditioning,
suggesting that not all activity occurring during an experiment is strictly governed by direct
reinforcement or punishing contingencies. These behaviors are often characterized by their
excessive nature and their lack of immediate adaptive value in the context of the experimental
task. For instance, an animal working for food pellets might begin engaging in aggressive attacks
on inanimate objects or excessive drinking of water, behaviors entirely unrelated to the goal of
obtaining food. This suggests that the schedule itself acts as a potent environmental variable,
inducing specific motivational states that manifest as these collateral activities. Researchers
typically classify these behaviors as stereotypic because they often involve repetitive, fixed action
patterns, such as excessive grooming, pacing, or the rapid consumption of non-essential
substances, indicating a breakdown or shift in normal motivational hierarchies driven by the
constraints of the reinforcement schedule.

In contrast to straightforward responder practice, where the occurrence of a response is directly
correlated with the probability of reinforcement, adjunctive behaviors are temporally regulated by
the delay, or lag, between the displays of the primary stimulant or reinforcer. The intensity and
persistence of the adjunctive response are critically dependent upon the inter-reinforcement
interval (IRI). If the IRI is too short, the behavior may not manifest; if it is excessively long, the
behavior may become too diffuse to measure effectively. Optimal conditions for inducing these
behaviors typically involve lean schedules of reinforcement--meaning the primary reward is
delivered infrequently--thus creating long periods of anticipation or relative frustration. This
meticulous temporal arrangement distinguishes adjunctive behavior as a fascinating area of study,
bridging the fields of behavioral analysis, motivation, and psychopathology, as similar excessive
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and non-functional behaviors are observed in various clinical disorders.

The Critical Role of the Inter-Reinforcement Interval (IRI)

The temporal structure of the reinforcement schedule is perhaps the single most influential
determinant in the elicitation and maintenance of adjunctive behavior. Specifically, the duration of
the Inter-Reinforcement Interval (IRI) governs the peak intensity and overall frequency of the
collateral response. Extensive experimental work has established that adjunctive behaviors
typically emerge most robustly when the IRI falls within a moderate range, often between 60 and
180 seconds, although this range can vary based on species and the specific adjunctive response
being measured. This optimal timing suggests that the behavior is intrinsically linked to the
motivational dynamics generated by the periodic presentation of the primary reinforcer, rather than
continuous availability. When reinforcement is delivered too frequently, the state of anticipation
necessary to trigger the response is insufficient; conversely, when reinforcement is delivered too
sparsely, the motivational state dissipates, leading to diffuse and disorganized activity rather than
the focused, stereotypic behavior characteristic of the adjunctive phenomenon.

The relationship between the IRI and the adjunctive response is often described by an inverted U-
shaped function. As the interval increases from zero, the adjunctive response rate rises sharply,
reaching a maximum at the optimal IRI. Beyond this optimal point, the rate begins to decline. This
mathematical regularity underscores the precision with which these behaviors are tied to time-
based contingencies. Furthermore, within a single IRI, the adjunctive activity is not uniformly
distributed. It reliably peaks immediately following the consumption of the reinforcer and then
gradually declines throughout the rest of the interval, a period often termed the post-
reinforcement pause. This specific temporal localization within the cycle is crucial evidence
supporting the hypothesis that adjunctive behaviors serve to bridge the temporal gap between
rewards, possibly mitigating the emotional or physiological stress associated with the waiting
period.

Manipulations of the IRI also provide critical insights into the underlying mechanisms. For example,
studies have shown that if the density of reinforcement is held constant but the IRI is varied, the
adjunctive behavior rate shifts predictably. This sensitivity to temporal parameters suggests that
the behavior is not merely a compensatory mechanism for caloric or fluid deficiencies resulting
from the schedule, but rather a direct response to the predictive properties of the environment. The
organism learns that the primary reward is temporarily unavailable immediately after consumption,
leading to the emission of the adjunctive behavior during this period of low reinforcement
probability for the primary task. This makes adjunctive behavior a fascinating case study in how
environmental predictability, or the lack thereof concerning immediate reward availability, sculpts
highly specific and often excessive behavioral patterns.

Encyclopedia of psychology encyclopedia.arabpsychology.com



https://encyclopedia.arabpsychology.com/?p=16161
https://encyclopedia.arabpsychology.com
https://encyclopedia.arabpsychology.com

ADJUNCTIVE BEHAVIOR

Schedule-Induced Polydipsia: A Paradigm Case

The most robust and historically significant illustration of adjunctive behavior is schedule-induced
polydipsia (SIP), a phenomenon discovered primarily in rats maintained on intermittent schedules
of food delivery. Polydipsia, meaning excessive drinking, occurs when laboratory animals consume
extraordinarily large amounts of water--sometimes exceeding their entire daily intake in a single
experimental session--despite having no pre-existing water deprivation. This consumption is
triggered when small food pellets are introduced erratically, typically on a fixed-interval or fixed-
time schedule. The rats exhibit a burst of rapid, excessive licking and drinking immediately
following the ingestion of the food pellet, a behavior that is entirely unreinforced by the
experimental apparatus, yet maintains remarkable persistence.

The magnitude of SIP is staggering. Under optimal experimental conditions (e.g., a 90-second
fixed-time schedule), rats might consume up to four times their normal daily water intake in just a
few hours. Crucially, this excessive drinking is not necessary for survival or for mitigating the dry
mouth often associated with consuming dry food pellets, as it occurs even when the food is moist
or administered via intravenous injection. This confirms that the behavior is not driven by a
physiological deficit, but rather by the temporal constraints of the schedule. Furthermore, the
adjunctive nature of this behavior is confirmed by its precise timing: the drinking ceases abruptly as
the interval approaches the time for the next food pellet delivery, only to resume immediately after
the next pellet is consumed. This cycle defines the schedule-induced nature of the polydipsia,
positioning it as a behavioral manifestation of the schedule's structure rather than a homeostatic
response.

The study of SIP has provided a foundation for understanding the generality of adjunctive
phenomena. Researchers have successfully induced SIP in various species, including pigeons,
monkeys, and mice, suggesting a fundamental behavioral mechanism. The fact that the response
(drinking) is entirely unrelated to the reinforcer (food) highlights the concept of displacement--the
schedule induces a state that promotes the execution of an alternative, often highly probable,
behavior in the animal's repertoire. The sheer intensity and predictability of SIP make it an
invaluable model for studying excessive behaviors, serving as an experimental analogue for
understanding pathological water consumption and potentially other compulsive behaviors
observed in humans.

Expanding the Spectrum: Other Adjunctive Responses

While polydipsia is the most commonly studied adjunctive behavior, the phenomenon is highly
generalizable, meaning that various activities can become adjunctive if the appropriate conditions
are met. Research has identified a broad spectrum of behaviors that can be schedule-induced,
demonstrating that the underlying mechanism affects motivational systems broadly, not just those
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related to drinking. Examples span across several domains, including motor activities, aggression,
consumption of non-nutritive substances, and even specific patterns of social interaction. The key
unifying feature remains the temporal control exerted by the intermittent reinforcement schedule,
resulting in behaviors that are temporally localized to the post-reinforcement period.

One prominent example is schedule-induced aggression, often observed in pigeons or rats.
When animals are maintained on intermittent food schedules, they frequently attack inanimate
objects, reflections, or even conspecifics (other animals) during the inter-reinforcement interval.
This aggression is stereotypic and intense, yet it serves no functional purpose in obtaining the food
reward. This suggests that the frustration or high state of arousal induced by the schedule's
structure is channeled into an aggressive outlet. Similarly, schedule-induced feeding, where
animals consume non-essential or low-quality food items excessively, has been documented,
particularly when the main reinforcer is delivered infrequently. This contrasts with SIP because the
response is also consummatory, but it underscores how the schedule can induce generalized
hunger or oral behavior even when the animal is not physiologically starving.

In human contexts and specialized animal models, adjunctive behavior can manifest as the
consumption of non-food items, known as Pica. As noted in early descriptions, Pica--the craving
for and consumption of substances such as dirt, paint chips, or ice--can be viewed as an example
of adjunctive behavior, particularly in contexts where stress, nutritional deficiencies, or highly
structured environments might induce stereotypic coping mechanisms. Other notable adjunctive
activities include excessive grooming, pacing (stereotypy of movement), and even certain patterns
of drug self-administration in addiction models. The commonality across all these varied behaviors
highlights the robustness of the principle: when reinforcement is delivered intermittently, the
organism fills the temporal gap with a highly probable, often excessive, and sometimes
pathological, collateral activity.

Theoretical Frameworks Explaining Adjunctive Phenomena

The precise mechanisms driving adjunctive behavior remain a subject of rigorous debate, leading
to the development of several competing theoretical frameworks. These theories generally fall into
two categories: those focusing on motivational/emotional states induced by the schedule, and
those emphasizing the temporal dynamics and behavioral displacement. A comprehensive
understanding likely integrates elements from multiple approaches, recognizing the interplay
between physiological regulation, emotional arousal, and environmental timing.

One primary explanatory framework is the Motivational Arousal Hypothesis. This theory posits
that the intermittent delivery of reinforcement creates a state of high emotional arousal, often
interpreted as frustration or anticipation, which is then discharged through the adjunctive behavior.
The schedule acts as a stressor, and the excessive behavior serves as a coping mechanism or a
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displacement activity that reduces this heightened internal tension. Supporting this idea is the
observation that pharmacological agents that reduce anxiety or stress often suppress the rate of
adjunctive behaviors, suggesting a link to emotional regulation systems. However, this theory
sometimes struggles to account for the precise temporal localization of the behavior, which peaks
immediately after reinforcement rather than during the period of maximum anticipation just before
the next reward.

Another powerful explanation is the Satiation/Displacement Hypothesis, which is particularly
relevant for schedule-induced polydipsia. This theory suggests that immediately after consuming
the food reinforcer, the animal experiences a brief period of satiety regarding food, coupled with a
low probability of immediate subsequent reinforcement. During this "behavioral vacuum," the
animal reverts to highly probable, naturally occurring behaviors, such as drinking or grooming, as
displacement activities. Drinking is an inherently easy response for many species, requiring little
effort, thus serving to fill the time. This view aligns well with the temporal localization of the
behavior in the post-reinforcement period. However, critics point out that if it were purely
displacement, any arbitrary behavior should be easily induced, yet specific behaviors like drinking
are much more common and intense than others.

Finally, the Opportunity Hypothesis (or Temporal Regulation Theory) offers a more structural
explanation. It suggests that the adjunctive response is simply an activity that is highly reinforced
by the environmental context, not necessarily by the food itself. Because the schedule dictates that
responding for food is pointless immediately after delivery, the animal is "free" to engage in other
behaviors. If water is available, the opportunity to drink is present when the motivation for food is
absent, leading to the establishment of drinking as a collateral, self-reinforcing routine. This theory
emphasizes that the schedule creates windows of opportunity for alternative behaviors to occur
with high frequency, which then become fixed and stereotypic due to their reliable occurrence
within the predictable temporal frame.

Clinical Significance and Human Applications

The principles derived from the study of adjunctive behavior in laboratory settings have profound
implications for understanding various excessive and compulsive behaviors observed in human
clinical populations. Since adjunctive behaviors are, by definition, excessive, stereotyped, and
often non-functional in relation to primary goals, they serve as valuable experimental analogues for
disorders characterized by repetitive actions and impulsivity. Applying the framework of intermittent
reinforcement schedules to human environments allows researchers to identify potential
environmental triggers for maladaptive habits.

Clinical parallels are drawn most frequently with behaviors such as pathological gambling,
substance abuse, and certain forms of obsessive-compulsive disorder (OCD). In the case of
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substance abuse, the intermittent and unpredictable delivery of a euphoric primary reinforcer (the
drug) might create the high-arousal state conducive to adjunctive behaviors, which could manifest
as excessive pacing, smoking, or even the compulsive seeking of the drug itself during periods of
relative deprivation. Furthermore, conditions such as Pica, where individuals consume non-nutritive
substances, align perfectly with the definition of adjunctive behavior, especially when linked to
environments providing unpredictable or lean reinforcement for desired behaviors, or high levels of
chronic stress.

Understanding the temporal control exerted by reinforcement schedules offers novel therapeutic
strategies. If a compulsive behavior is identified as adjunctive, interventions can focus less on
punishing the behavior directly and more on modifying the underlying schedule of reinforcement in
the individual's natural environment. This might involve increasing the density or predictability of
positive reinforcement for adaptive behaviors, thereby eliminating the long inter-reinforcement
intervals that foster the collateral activity. For example, structuring environments to provide
consistent, dense reinforcement for desired outcomes can mitigate the emergence of stereotypic
behaviors often seen in individuals with developmental disabilities or institutionalized settings
where reinforcement is naturally sparse and erratic.

Methodological Considerations and Future Research

The study of adjunctive behavior requires meticulous attention to experimental methodology,
particularly concerning the precise measurement of timing and frequency. Researchers must
carefully control variables such as baseline deprivation levels, the magnitude of the reinforcer, and
the exact duration and predictability of the inter-reinforcement interval. Small variations in these
parameters can dramatically alter the presence and intensity of the adjunctive response. Future
methodological advancements aim to integrate real-time physiological monitoring with behavioral
observation to better correlate internal states of arousal (e.g., heart rate, cortisol levels) with the
onset and cessation of adjunctive activity, providing clearer evidence for the motivational theories.

Current research directions are increasingly focused on the neurobiological substrates underlying
adjunctive behavior. Evidence suggests that dopaminergic pathways, particularly those involved
in reward prediction and motivation (the mesolimbic system), play a critical role. The highly
predictable yet intermittent nature of the schedule may lead to aberrant dopamine signaling, which
drives the stereotypic and compulsive nature of the collateral behavior. Investigating how specific
neurotransmitter systems are activated during the post-reinforcement pause--when the adjunctive
behavior is at its peak--could unlock pharmacological targets for treating human compulsive
disorders that share these characteristics.

Finally, there is significant interest in exploring the evolutionary and ecological significance of
adjunctive behaviors. If these behaviors are so prevalent across species, they might hold some
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subtle adaptive function, perhaps related to energy expenditure regulation, vigilance, or coping with
environmental uncertainty, even if they appear non-functional in the immediate laboratory context.
Future studies will need to move beyond simple laboratory schedules to examine how complex,
naturalistic intermittent environments--such as those involving foraging under risk--might induce
similar patterns of stereotypic activity, thereby bridging the gap between basic behavioral science

and applied ethology.
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