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Because there are potentially serious limitations to differential reinforcement ofother behavior (DRO)
(which is probably the most widely used treatment procedure for behavior problems), we examined
an alternative procedure--noncontingent reinforcement (NCR). Three females with developmental
disabilities, all ofwhom engaged in severe self-injurious behavior, participated. During a pretreatment
functional analysis, each subject's self-injury was shown to be differentially sensitive to social attention
as a maintaining consequence. Next, each subject was exposed to a DRO treatment and an NCR
treatment. During DRO, attention was delivered contingent on the absence of self-injury for
prespecified intervals. During NCR, attention was delivered on a fixed-time schedule that was not
influenced by the subject's behavior. Results showed that both procedures were highly effective in
reducing self-injury, probably because the functional reinforcer for self-injury was used during
treatment. Furthermore, there was evidence that NCR attenuated several of the limitations ofDRO.
These results are particularly interesting in light of the long experimental history of NCR as a
control rather than as a therapeutic procedure.
DESCRIPTORS: differential reinforcement, noncontingent reinforcement, functional analysis,

self-injurious behavior

Differential reinforcement procedures are the most
widely used techniques for decreasing undesirable
behavior in people who are developmentally dis-
abled (Lennox, Miltenberger, Spengler, & Erfanian,
1988). Of these, perhaps the most widely used is
differential reinforcement of other behavior (DRO).
Along with related procedures, such as differential
reinforcement of alternative behavior (DRA), DRO

This research was supported by a grant from the Devel-
opmental Disabilities Council and is based on a dissertation
submitted in partial fiufllment of the first author's PhD from
the University of Florida. We thank Marc Branch, Vivian
Correa, Timothy Hackenberg, and Carol VanHartesveldt for
their helpful comments on an earlier draft of this manuscript.
We also thank Beth Duncan, Dorothea Lerman, Teresa
Rodgers, and Bridget Shore for their assistance in observa-
tions, data collection, and other contributions.

Reprints may be obtained from Timothy Vollmer, De-
partment of Psychology, Louisiana State University, Baton
Rouge, Louisiana 70803.

is appealing because reinforcers are presented con-
tingent on some other or alternative responses and
are withheld contingent on a target undesirable
response. Such an arrangement presumably teaches
a client more appropriate means of obtaining pos-
itive reinforcers.

Differential reinforcement procedures have re-
ceived renewed interest in recent years because func-
tional analyses of severe behavior disorders have
identified socially mediated events (i.e., attention)
as positive reinforcers maintaining undesirable be-
havior in some cases (e.g., Iwata, Dorsey, Slifer,
Bauman, & Richman, 1982). Behaviors such as
aggression, disruption, and self-injurious behavior
(SIB) are particularly susceptible to socially me-
diated positive reinforcement because the dramatic
nature of these behaviors often requires attention,
including comfort, delivery of materials, and rep-
rimands from caregivers. One of the earliest studies
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to demonstrate this phenomenon was reported by
Lovaas and Simmons (1969). When attention was
provided contingent on SIB, the rate of the target
behavior increased markedly in comparison to base-
line, when behavior was ignored. Such findings are
not idiosyncratic; a recent behavioral-epidemiolog-
ical report suggests that the sensitivity of SIB to
social positive reinforcement is not rare at all-
approximately 23% of functional analyses identify
some form of attention as a variable maintaining
SIB (Iwata et al., 1991).

Differential reinforcement techniques, such as
DRO, are especially relevant to the treatment of
positively reinforced behavior. For example, if at-
tention is identified as a reinforcer for SIB, attention
can be provided contingent on the absence of SIB,
and SIB will no longer produce the reinforcing
consequence. This arrangement ensures that a func-
tional reinforcer is provided for behavior other than
SIB and that extinction is in effect for SIB. Prior
to the development of functional analysis approach-
es to assessment, DRO typically involved reinforc-
ers that were arbitrary in relation to behavior, such
as using food reinforcers when the function of SIB
was unknown (e.g., Harris & Wolchik, 1979).
Those sorts of applications are less likely to be
effective unless the subjectively selected stimulus
can compete effectively with the unknown func-
tional reinforcer across time. With the information
obtained through a functional analysis, DRO pro-
cedures can be prescribed appropriately for clients
whose SIB has been shown to be positively rein-
forced. To date, few applications of DRO have
been reported that were explicitly based on a pre-
treatment functional analysis, although research in-
volving DRA suggests that DRO would be suc-
cessful if based on the outcome of a functional
analysis (e.g., Day, Rea, Schussler, Larsen, & John-
son, 1988).

Despite the wide acceptance of DRO and the
conceptual promise of its prescriptive use based on
behavioral function, some potential drawbacks ex-
ist. First, DRO has been relatively ineffective in
treating the most severe behavior disorders (such
as self-injury) when compared to other behavior-
reduction procedures (e.g., Favell et al., 1982; Ro-

manczyk, 1986). Second, undesirable side effects
have been reported, induding emotional behavior
(Cowdery, Iwata, & Pace, 1990) and aggression
(Lennox, Miltenberger, & Donnelly, 1987), which
may be related to the extinction component of
differential reinforcement schedules. Third, differ-
ential reinforcement can be cumbersome to admin-
ister over long periods of time because it often
requires continuous monitoring of a dient's behav-
ior. For example, DRO procedures might require
a caregiver to reset an interval timer following each
occurrence of the target response, which can be
difficult for a parent with other household duties
or staff with other dients to assist (Boe, 1977).
Finally, DRO procedures can result in relatively
low rates of reinforcement, particularly when a tar-

get behavior occurs at a high frequency; this is
troublesome because many people with develop-
mental disabilities do not receive much interaction,
especially in institutional settings (Reid, Parsons,
Green, & Schepis, 1991). A resetting DRO, if
followed correctly, can validate or even mandate
low frequencies of staff interaction and create fur-
ther deprivation.

It is possible that some of the shortcomings of
differential reinforcement procedures, such as inef-
fectiveness, are technological rather than limitations
of the procedure per se. For example, because recent

research has demonstrated that pretreatment func-
tional analyses improve the likelihood of treatment
success, and because most existing research did not

involve such analyses, the potential effectiveness of
DRO is unknown; in short, it is likely that the
aforementioned reviews analyzed studies involving
primarily arbitrary behavior-reinforcer relations.
Some of the other shortcomings of DRO, such as

emotional side effects, difficulty of application, and
low rates of reinforcement, warrant examination of
other reinforcement-based procedures. One possi-
bility is noncontingent reinforcement (NCR).
An NCR procedure can be described as a re-

sponse-independent or time-based delivery of stim-
uli with known reinforcing properties. Although
several studies have juxtaposed NCR against DRO,
with NCR being the control or reversal procedure
to demonstrate the relative effects of DRO (e.g.,
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Corte, Wolf, & Locke, 1971; Goetz, Holmberg,
& LeBlanc, 1975), it is possible that DRO is more

effective than NCR only when reinforcers unrelated

to the functional properties of a target response are

used. With DRO, the subjectively identified re-

inforcers may compete with the unknown func-

tional reinforcers to some extent, but in NCR both

sources of reinforcement are always available to the

subject. Conversely, there is an extensive literature

suggesting that when the reinforcer responsible for

behavioral maintenance is delivered noncontin-

gently, NCR is highly effective in reducing a target

response (e.g., Nevin, Tota, Torquato, & Shull,
1990). For example, Rescorla and Skucy (1969)
compared extinction (by omission of contingent
food delivery) versus response-independent delivery
offood on variable-time (VT) schedules. They found
that extinction by omission decreased behavior (le-
ver pressing in rats) more effectively than VT ex-

tinction, but both procedures resulted in significant
decrements.
A number of applied studies on behavior ac-

quisition have increased the rate of some desirable
behavior using positive reinforcement, and then

delivered the reinforcer noncontingently in a rever-

sal condition as a means of suppressing the target

response for the purpose of providing a control for
the effects of reinforcement (e.g., Azrin, Rubin,
O'Brien, Ayllon, & Roll, 1968; Buell, Stoddard,
Harris, & Baer, 1968). The suppressive effect of
NCR in acquisition studies supports the interpre-
tation of Rescorla and Skucy (1969) that response-
independent reinforcer delivery is functionally an

extinction procedure insofar as the contingent re-

lation between response and stimulus is eliminated
and the frequency of a target response is subse-
quently reduced. Additionally, Mace and Lalli

(1991) reported a study examining response-in-

dependent delivery of attention following a func-
tional analysis that identified attention as a rein-
forcer for bizarre vocalizations. In that study, the
rate of undesirable vocalizations was substantially
reduced when attention was made available on VT
schedules.

Noncontingent reinforcement might also serve

as an establishing operation, an event that alters

the reinforcing efficacy of a stimulus (Michael,
1982). The effects of NCR as an establishing op-

eration were examined by Vollmer and Iwata

(1991), who demonstrated that presession exposure
to noncontingent attention, food, and music re-

duced the subsequent efficacy of those stimuli as

reinforcers in a skill acquisition task. As Boe (1977)

pointed out, if NCR is effective in decreasing the

rate of appropriate responding as a control in ac-

quisition studies, there is no reason to assume it

would not also be effective in decreasing the rate

of inappropriate responding.
In comparison to DRO, NCR might have some

advantages. NCR might attenuate extinction-in-
duced behavior, because the functional reinforcer
can be made available frequently despite the elim-

ination of a contingent relationship between re-

sponse and consequence. Furthermore, NCR en-

sures that the programmed and obtained rates of
reinforcement would be the same or higher than
in DRO (given comparably scheduled delivery in-

tervals). Whereas any occurrence of the target re-

sponse during DRO essentially results in reinforcer
loss (Rolider & Van Houten, 1990), NCR sched-
ules are unaffected by dient behavior.

The purpose of the current study was to compare

NCR to DRO to assess the viability of NCR as a

treatment procedure when behavioral function has

been identified. Along with identifying behavioral
function, it may be possible to increase the treat-

ment efficacy of NCR by using particular thera-

peutic operations, such as fading and satiation. A
secondary purpose was to evaluate the relative mer-
its of NCR and DRO in terms of ease of imple-
mentation, relative rate of reinforcer delivery, and

side effects.

METHOD

Subjects and Setting

Three adult females, all living in a public resi-
dential facility, participated. They were selected
based on referral for treatment of chronic SIB, and
were screened for inclusion in this study based on
the results of an assessment designed to identify
the functional properties of their SIB (see below).
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Diane was a 32-year-old woman diagnosed as
profoundly mentally retarded. She had a history of
SIB (head hitting, body hitting, head banging)
dating back several years, but was not generally
aggressive or destructive. She could walk indepen-
dently, but sometimes required assistance due to
balance problems or noncompliance. She displayed
a limited verbal repertoire, which consisted mostly
of imitative vocalizations and some independently
produced manual signs. She did not receive psy-
chotropic medication during the course of this study.

Bonnie was a 40-year-old woman diagnosed as
severely mentally retarded. She was referred for
treatment because of a long history of chronic hand
mouthing, which produced tissue damage, limited
her social interactions with others, and increased
her risk of infection. She also displayed some dis-
ruptive and aggressive behaviors. She had a limited
verbal repertoire, which consisted of specific words
that she repeated almost continuously, and she also
echoed some words produced by caregivers. She
did not receive psychotropic medication during the
course of this study.

Brenda was a 42-year-old woman diagnosed as
profoundly mentally retarded. She was referred for
treatment because of an extensive history of severe

head banging and head hitting, among other SIB.
She was also extremely disruptive and sometimes

aggressive. She had a minimal verbal repertoire,
which consisted of a few modified manual signs to
request bathroom breaks, food, or water. She re-
ceived a constant dose of Haldol® (6 mg) per day
throughout the course of this study.

All sessions were conducted at a day-program
unit designed for the analysis and treatment of SIB.
Chairs and couches were available in the rooms at
all times, but other contents of the room varied
according to experimental conditions. Sessions last-
ed 10 min (Diane) or 15 min (Bonnie and Brenda)
and usually took place 5 days per week. Two to
four sessions were conducted per day, depending
on variations in the subjects' daily schedules.

Response Measurement

Topographies ofSIB included head hitting, head
banging, and body hitting (Diane and Brenda) and

hand mouthing (Bonnie). Head hitting was de-
fined as forceful contact against the head by any
other portion of the body including arms, hands,
legs, and feet. Head banging was defined as force-
ful contact by the head against any hard surface
including furniture, the wall, or the floor. Body
hitting was defined as forceful contact against any
area of the body other than head by any other
portion of the body induding arms, hands, legs,
and feet. Hand mouthing was defined as intrusion
of the hand or fingers into the mouth past the plane
from the upper lip to the lower lip; also included
was any protrusion of the tongue onto the hand or
fingers. Attention was defined as a 10-s verbal
interaction between client and therapist; during
baseline, attention included expressions of disap-
proval and concern while lightly touching the client
on the shoulder or arm area. During treatment only
the verbal content of attention differed from base-
line (i.e., statements were not of concern or dis-
approval, but instead consisted ofpraise and general
conversation).

The primary dependent variable of interest was
responses per minute of SIB. Data were collected
using hand-held computers (Assistant Model
A102). Interobserver agreement was assessed by
having a second observer simultaneously but in-
dependently record data with a primary observer.
Percentage agreement scores were computed by di-
viding the session length into consecutive 10-s in-
tervals. The smaller number of observed responses
was divided by the larger number of observed re-
sponses in each interval, and these values were
averaged across the session. Agreement was assessed
during 27.7% of the functional analysis sessions,
30% of the baseline sessions, and 25.6% of the
treatment sessions for all subjects combined. Agree-
ment for SIB during the functional analysis aver-
aged 93.8% overall and exceeded 89.5% for each
individual subject. Agreement for SIB during base-
line sessions averaged 91.7% overall and exceeded
89.3% for each individual subject. Agreement for
SIB during treatment sessions was 96.0% overall
and exceeded 94.5% for each individual subject.
Agreement on the delivery of attention exceeded
98% during baseline and treatment for all 3 sub-
jects.
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Functional Analysis (Assessment) Conditions

The assessment was based on procedures de-

scribed by Iwata et al. (1982). A series ofconditions

was presented in multielement format to each sub-

ject. Briefly, these were (a) Alone-subjects were

observed alone in a room without access to leisure

materials, and no social consequences were placed

on SIB. The purpose of this condition was to iden-

tify whether the subject's SIB was maintained in-

dependent of social consequences. (b) Attention-

leisure activities were available to the subject, al-

though the experimenter did not attend to her

except to deliver reprimands and/or statements of

concern contingent on SIB. The purpose of this

condition was to determine whether the subject's

behavior was sensitive to attention as a positive

reinforcer for SIB. (c) Demand-the experimenter

presented instructional trials to the subject on a

fixed-time (FT) 30-s schedule, and a time-out from

demands was made contingent on SIB. The purpose

of this condition was to assess behavioral sensitivity

to escape from instructional demands. (d) Play-

the experimenter provided opportunities for inter-

action and stimulation contingent on the absence

of SIB (essentially on an FT 30-s schedule, with a

5-s DRO during the final 5 s). The purpose of this

condition was to observe the rate of SIB in an

enriched environment; this condition served as a

control.

Treatment Conditions

For each subject, baseline sessions were identical

to the attention condition described in the func-

tional analysis. Additionally, for Diane and Bonnie,

two experimenters alternated in conducting baseline

sessions. Following baseline, subjects were exposed

to two treatment conditions: DRO and NCR. For

Diane and Bonnie, treatment effects were compared

in a multielement within-subject design and mul-

tiple baseline across-subjects design. One experi-

menter was associated with the DRO condition;

the other was associated with the NCR condition

(hence the need for alternating experimenters in

baseline to control for experimenter-specific effects).

For Brenda, one experimenter conducted all ses-

sions, and the treatments were compared using a

reversal (A-B-A-C) design, in which the B condi-

tion consisted of NCR and the C condition con-

sisted of DRO.
Differential reinforcement of other behavior

(DRO). The experimenter delivered attention ac-

cording to a resetting DRO schedule. If the subject
did not engage in SIB during an interval, attention

was delivered at the end of the interval for 10 s.

If the subject engaged in SIB at any time during

an interval, the timer was reset (Repp & Deitz,

1974). Based on a formula discussed by Poling

and Ryan (1982), prior to each session the DRO

interval length was determined by computing the

mean interresponse time (IRT) for the preceding n

sessions (n = 3 for Diane, n = 5 for Bonnie and

Brenda), although the interval was never shorter

than 10 s and was never decreased even if mean

IRTs became shorter (i.e., the schedule could never

"back up"). Thus, if the rate of SIB decreased, the

mean IRT was increased, and hence the DRO in-

terval was increased. At some points during the

experiment, the mean IRTs stopped getting longer;

in these cases, the interval was advanced (to the

nearest minute) when the rate of SIB fell within

the range of several preceding sessions. The eventual

goal for the DRO condition was to establish a

5-min DRO interval while maintaining low rates

of SIB.
Noncontingent reinforcement. The experiment-

er delivered attention on a fixed-time schedule, in

which the subject's behavior did not influence the

frequency of reinforcement. Each interaction be-

tween experimenter and subject lasted 10 s, as in

theDRO condition. Prior to each session, the sched-
ule was determined according to preestablished fad-
ing criteria. The schedule was faded from an initial

rate of 6 per minute (continuous attention) to a

final rate of 0.2 per minute (one delivery per 5

min). This fading was accomplished by deleting

one interaction per minute from the schedule after
the rate of SIB was at or below 0.5 responses per

minute during any given session. Also, after the

rate of attention delivery was reduced to 1 per

minute, the schedule was faded first to 0.5 per
minute, then to 0.33 per minute, then to 0.25 per

minute, and finally to 0.2 per minute. At times

(in Bonnie's case), the fading of the fixed-time
schedule was based on the observation that her rate
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of SIB was within the range of several preceding
sessions (because it was rarely 0.5 per minute or
lower). The eventual goal of the NCR condition
was to establish a 5-min schedule of noncontingent
attention (analogous to the 5-min DRO schedule)
while maintaining low rates of SIB.

RESULTS

Functional Analysis

Figure 1 displays the results of each subject's
functional analysis. The results showed that, for all
3 subjects, SIB was differentially sensitive to atten-
tion as a positive reinforcer. In Diane's assessment,
with the exception of one demand and one play
session, rates of SIB were consistently higher in the
attention condition (range, 0 to 14.5 responses per
minute) when compared to other conditions (range,
0 to 4.9 responses per minute). Similarly, Brenda's
rate of SIB was consistently higher during the at-
tention sessions (range, 3.9 to 9.7 responses per
minute) than in all other conditions (range, 0.7 to
3.1 responses per minute). Bonnie's rate of SIB
ranged from 3.1 to 7.7 responses per minute during
attention sessions, and from 0.2 to 3.1 responses
per minute during demand, alone, and play ses-
sions.

Treatment Conditions

Figure 2 shows the results of Diane's and Bon-
nie's treatment. For Diane, the rate of SIB during
baseline ranged from approximately 3 responses
per minute to approximately 12 responses per min-
ute. Following the introduction of treatment, both
DRO and NCR were shown to be effective in
reducing the rate of SIB. However, NCR initially
suppressed SIB more effectively than DRO. In
DRO, the rate of SIB was initially variable, and
there were several sessions with high rates of SIB.
Eventually, the rate of SIB decreased to zero re-
sponses per minute during most sessions in both
treatment conditions.

For Bonnie, the rate ofSIB during baseline ranged
from approximately three responses per minute to
approximately nine responses per minute. After the
introduction of treatment, both procedures resulted

in immediate reductions in the rate of SIB. Sup-
pression was more consistent during the DRO con-
dition until the later stages of treatment, when both
procedures appeared to be equally effective in re-

ducing SIB.
As noted previously, an inherent feature ofDRO

is the withholding of reinforcement following SIB,
which might produce extinction-induced respond-
ing under some circumstances (see Cowdery et al.,
1990). Neither of these 2 subjects displayed no-
ticeable emotional behavior, such as crying, in either
treatment condition. However, there is some reason
to believe that NCR attenuated other undesirable
effects of extinction associated with DRO. For Di-
ane, in the first session of both NCR and DRO,
there was a burst of responding at the beginning
of the session, which eventually subsided during
the last one third of the session (thus, it is not
noticeable in the overall session rate). In Session 2,
there was another burst of responding in DRO,
which persisted throughout much of the session; in
NCR, very little responding occurred from the out-
set of the second session. The bursts resulted in a
much greater total number ofresponses in the DRO
treatment than in the NCR treatment (see, e.g.,
the 10th session of DRO).

As further evidence that NCR might attenuate
extinction-induced effects, Figure 3 shows the cu-
mulative number of aggressive and disruptive re-
sponses displayed by Bonnie during baseline and
during both treatment conditions. There were no
programmed consequences for either aggression or
disruption, and both behaviors occurred infrequent-
ly during baseline. More aggression and disruption
were seen during the DRO condition, although
such responses eventually stopped. A common re-
sult of extinction procedures is an increase in ag-
gression and in response variation (Skinner, 1953).
Thus, for Diane and Bonnie, there is tentative ev-
idence suggesting that NCR attenuates extinction-
induced phenomena.

Figure 4 shows the results of Brenda's treatment.
During baseline, the rate of SIB initially approxi-
mated the rate seen in her functional analysis but
increased to a level of nearly 50 responses per min-
ute. Next, NCR was introduced and immediately
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Figure 1. Responses per minute of SIB during functional analysis for Diane (upper panel), Brenda (center panel), and

Bonnie (lower panel).
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Figure 2. Responses per minute of SIB during treatment conditions for Diane and Bonnie.
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also suppressed SIB, although the overall rate was

slightly higher and more variable than it had been

in NCR. No evidence of extinction-induced be-

havior was seen with Brenda; in fact, she was far

more aggressive and disruptive during baseline than

during either treatment condition, and no bursts in

responding (relative to baseline) were observed.
Using the method described previously for in-
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Figure 3. Cumulative number of aggressive and disruptive responses across sessions for Bonnie.
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reached 3 min; thus, there was no reason to extend
the interval to 5 min. In each case, by definition,
the subjects received 0.2 reinforcers per minute in
the terminal phase ofthe NCR condition. Although
the programmed (optimal) rate of reinforcement
was also 0.2 per minute in the terminal phase of
the DRO condition, that rate was not obtained by
any of the subjects. In each case, the obtained rate
of reinforcement was considerably lower during the
terminal phase of the DRO condition than in the
terminal phase of the NCR condition (0.08, 0.03,
and 0 reinforcers per minute for Diane, Bonnie,
and Brenda, respectively, during DRO).

DISCUSSION

The results of this study demonstrate that both
DRO and NCR can be effective treatment proce-
dures for SIB that is maintained by socially me-
diated positive reinforcement. The results are par-
ticularly interesting in light of the fact that NCR
has been used as a control procedure to demonstrate
the effects of DRO (e.g., Corte et al., 1971). Be-
cause NCR was about as effective as DRO, the
contingent nature ofreinforcement delivery in DRO
may be of significance only if arbitrary positive
reinforcers are used. However, Bonnie's results sug-
gest that this finding should be viewed with caution
because DRO was consistently more effective than
NCR until both reinforcer-delivery intervals ap-
proached 5 min.

Given similar outcomes when attention was de-
livered contingently (DRO) or noncontingently
(NCR), there are several reasons why NCR might
be considered a superior treatment. First, data in-
dicated that extinction-induced behavior was at-
tenuated in 2 of 3 subjects. Second, at comparable
interval lengths, the rate of reinforcer delivery was
considerably higher in NCR. This occurred because
the NCR schedule was unaffected by the subject's
behavior. By contrast, reinforcer delivery was de-
layed contingent on SIB during the DRO condition.
Bonnie received only two reinforcers across a four-
session span in DRO-a schedule that approxi-
mates an extinction procedure without a differential
reinforcement component. Brenda's schedule, in fact,

became an extinction schedule when the DRO in-
terval increased to 3 min. This can be seen as a
significant shortcoming of DRO because, even at
intervals as short as 3 min, it is possible that some
subjects would rarely receive social interaction if it
were contingently delivered throughout the day.
A third advantage of NCR is ease of imple-

mentation. In DRO, a caregiver must observe each
instance of SIB to ensure that the resetting schedule
is implemented correctly. This is not true for NCR
because the schedule is unaffected by the subject's
behavior. This is a particularly important point for
caregivers responsible for monitoring and delivering
treatment for several students or clients at once, as
in dassrooms or residential settings.

Several unanswered questions arise from the cur-
rent study. Because the NCR procedure contained
several features, it is undear which component or
components were responsible for behavior change.
For example, it is unknown whether it was necessary
to start the NCR condition with continuous atten-
tion and then fade to a less dense schedule. It is
possible that intermittent presentations of attention
would have reduced occurrences of SIB (see Mace
& Lalli, 1991). Also, the effects could have been
the result of a relatively dense schedule of reinforcer
delivery in comparison to DRO. In this study, rates
of reinforcer delivery in NCR and DRO were not
yoked because the nonresetting feature of NCR
was seen as an inherent advantage of the procedure
that should be explored. To yoke the rate of re-
inforcer delivery would have been to imbue NCR
with one of the limitations of DRO. However,
future research could control for rate of reinforcer
delivery and compare the relative effects of the two
procedures for the purposes of a component anal-
ysis.

Also undear is whether the effects of NCR are
a result of extinction (because the contingent re-
lationship between SIB and attention was elimi-
nated) or a result of satiation (because attention
was provided on a relatively rich schedule). It is
likely that some combination of the two processes
was in effect. In Brenda's case, SIB continued at
rates up to 50 responses per minute during baseline,
suggesting that her "satiation point" for attention
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was very high. As such, it is unlikely that when
attention was delivered noncontingently at 5-min
intervals, the obtained effects were solely a function
of satiation. Also, when her DRO schedule was
increased to 3 min and extinction was in effect,
higher rates of SIB were seen than in the terminal
phase of NCR, suggesting that more than just
extinction was influencing the rate of SIB during
NCR.
To the extent that NCR attenuates a relative

state of deprivation, our study extends previous
findings on the treatment of escape behavior to the
treatment of positively reinforced behavior. Specif-
ically, Pace, Iwata, Cowdery, Andree, and McIntyre
(in press) demonstrated that when the establishing
operation for escape as negative reinforcement (the
presentation of instructional demands) was com-
pletely removed from the environment, escape SIB
did not occur. By fading in the frequency of de-
mands, the experimenters were able to maintain
low rates of SIB. Similarly, the current study began
by eliminating the relevant establishing operation
(deprivation from attention) by providing attention
continuously. The schedule of attention was then
gradually made more lean while maintaining a low
rate of SIB.
A finding of this study that is somewhat sur-

prising was that adventitious reinforcement (Skin-
ner, 1948) was not problematic in the NCR con-
dition. It might seem that some attention would
incidentally follow SIB and, hence, reinforce its
occurrence. There was partial evidence of this phe-
nomenon in Bonnie's case, because there was some
SIB throughout most of the NCR treatment. Ad-
ditionally, a review of the time course of Bonnie's
SIB showed that the behavior occurred most fre-
quently within 10 s after attention delivery, sug-
gesting that Bonnie's history of reinforcement was
such that therapist presence was discriminative for
further attention. As Morse and Kelleher (1977)
pointed out, it is likely that baseline schedules of
reinforcement are important factors in the adven-
titious maintenance of responding. In this case, SIB
was reinforced on a continuous (CRF) schedule
during baseline, and the eventual schedule of re-
inforcer delivery in NCR was very different (and

presumably highly discriminable) from baseline. If
SIB had been reinforced on an intermittent schedule
in baseline, and NCR produced intermittent acci-

dental reinforcer deliveries, adventitious reinforce-
ment may have been more likely. In Brenda's case,
however, because baseline rates ofSIB were so high,
there was also nearly continuous attention provided
during baseline. Interestingly, when the condition
changed to continuous NCR, SIB persisted for ap-
proximately the first 4 min of the session, at which
time Brenda paused and attention was still deliv-
ered. This pattern continued for several sessions,
with the duration of near-continuous bouts of re-

sponding becoming progressively shorter across ses-
sions. This finding further supports the notion that
similarity in scheduled reinforcer deliveries might
produce adventitious reinforcement.
When a baseline CRF schedule is impractical or

impossible, designing schedules of reinforcer deliv-
ery to combine the features of NCR and DRO
might be useful to avoid adventitious reinforce-
ment. For example, a nonresetting DRO interval
(Repp, Deitz, & Deitz, 1976) might be used, which
would increase the likelihood of the subject receiv-
ing at least some attention, yet no instances of the
target response would be followed by attention.
Perhaps even better, a momentary time sample of
behavior could be conducted on a fixed-time sched-
ule, and if the subject was not engaging in SIB at
that moment, attention could be delivered (see
Repp, Barton, & Brulle, 1983). These applications
may increase the low rate of reinforcement obtained
as a result of the resetting feature used in this study.

Apart from the possibility of accidental rein-
forcement, another limitation of NCR is that, like
DRO, it does not explicitly promote alternative
adaptive behavior. Durand and Carr (1991) have
pointed out that by making reinforcement differ-
entially available contingent on an alternative re-
sponse, an individual would not necessarily display
an extinction burst because the alternative response
might provide an accessible means of obtaining
reinforcement. However, for some individuals with
extremely limited behavioral repertoires, shaping
an alternative response can be time consuming;
therefore, extinction bursts might occur when ab-
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errant responding is no longer reinforced. In these
cases, NCR might be useful because the functional
reinforcer can be made available frequently despite
the elimination of a contingent relationship between
response and consequence. Shaping procedures could
then be initiated to establish gradually the alter-
native attention-getting responses. In fact, each of
the subjects in this study eventually became in-
volved in treatment procedures that included the
reinforcement of alternative behavior (Mazaleski,
Iwata, Vollmer, Zarcone, & Smith, in press). Thus,
there is nothing in principle about NCR that pre-
cludes contingent reinforcement as a component of
a treatment package.

Further research could also explore the possibility
that NCR is not necessarily limited to applications
involving behavior maintained by positive rein-
forcement. For example, intermittent noncontin-
gent escape (breaks) from instructional demands
might reduce undesirable escape behavior. Previous
demand-fading studies have contained an escape-
extinction component and made escape from de-
mands contingent on the absence ofself-injury (e.g.,
Pace et al., in press; Zarcone et al., 1993). Similarly,
when behavior is automatically reinforced, it is pos-
sible that response-independent access to alternative

sources of stimulation would reduce stereotyped
responding, assuming the alternative stimulation is
similar in nature to that produced by the behavior;
such an interpretation is relevant to the "environ-
mental enrichment" approach described by Horner

(1980). An examination of these issues across be-
havioral functions is warranted.

In conclusion, this study demonstrated that both
DRO and NCR can be effective treatments for
aberrant behavior. Previous mixed findings with

these procedures probably resulted from a failure

to identify behavioral function and from the use of
subjectively identified reinforcers. Because there are

several practical advantages to NCR over DRO,
clinicians are provided with an alternative reinforce-
ment-based procedure. On a theoretical level, this

study brings into question the necessity ofproviding
reinforcement contingent on the absence of re-

sponding and questions the place of differential

reinforcement as the traditional "least restrictive"
approach to treatment.
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