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The effects of exercise intensity on the stereotypic behaviors of three subjects 
with autism were examined. Two exercise programs of different intensities 
were implemented. The mild exercise program involved 15 min of walking, 
and the vigorous program involved 15 min of jogging. The frequency of 
stereotypic behavior was measured prior to exercise, immediately following 
exercise, and 90 min following exercise. The results indicated that significant 
reductions in stereotypic behaviors occurred as a function of the vigorous 
exercise condition only. The mean reduction of stereotypic behaviors between 
prejogging and postjogging was 17.5%. However, the duration of these 
reductions was temporary. Increases to preexercise levels were noted in 
stereotypic behaviors 90 min after exercise. The stereotypic behaviors of 
subjects were categorized into three components: motor, vocal/oral, and 
other. The motor component was most common. The mild exercise condition 
had little effect on the motor component; the vigorous condition resulted in 
a mean reduction of 17%. 

A large majority of individuals with autism engage in acts of self-stimulation 
or stereotypic motor patterns (Koegel, Egel, & Dunlap, 1980). As such, self- 
stimulation is considered to be a defining characteristic of autism (Margolies, 
1977). These behaviors are defined as repetitive nonfunctional behaviors (Foxx & 
Azrin, 1973) and include rhythmic rocking, repetitive jumping, arm flapping, 
floor pacing, object spinning, hand staring, eye rolling or crossing, and toe 
walking (Cushings, Adams, & Rincover, 1983). 

Stereotypic behaviors prevent appropriate response to the environment. 
These behaviors have been shown to interfere with previously learned behaviors 
(Bucher & Lovaas, 1968) and with learning (Koegel & Covert, 1972). Lovaas, 
Newson, and Hickman (1987) stated in their review article that children with 
autism who engaged in stereotypic behaviors were hard to reach and oblivious 

Leslie J. Levinson is with the MacKay Center, 3500 Decarie Blvd., Montreal, PQ 
H4A 3J5. Greg Reid is with the Department of Physical Education, McGill University, 
375 Pine Ave. West, Montreal, PQ, Canada H2W 154. Request reprints from Greg Reid. 

255 



256 Levinson and Reid 

to external stimuli. Because stereotypic behaviors interfere with learning, the 
elimination or control of these behaviors remains a priority. 

A variety of methods have been used to reduce stereotypic behaviors. These 
range from implementing severe forms of physical punishment such as electrical 
shock (Baroff & Tate, 1968; Lichstein & Schreibman, 1976; Lovaas, Schaeffer, & 
Simmons, 1965) and inhalation of ammonia (Baumeister & Baumeister, 1978) 
to milder methods such as overcorrection (Foxx & Azrin, 1973; Maag, Rutherford, 
Wolchik, & Parks, 1986). Several researchers have attempted to reduce stereotypic 
behaviors by altering the physical environment (Duker & Rasing, 1989; Frankel, 
Freeman, Ritvo, & Pardo, 1978; Runco, Charlop, & Schreibman, 1986), whereas 
others have varied task variables such as timing (Dunlap, Dyer, & Koegel, 1983) 
and reinforcement (Haring, Breen, Pitts-Conway, & Gaylord-Ross, 1986). 

Physical activity has been used recently to reduce stereotypic behaviors. 
Several studies have probed the influence of exercise on self-stimulation. Watters 
and Watters (1980) noted a mean decrease in self-stimulation of 32.7% following 
exercise. Allen (1980) found that 10 min of jogging was most effective in reducing 
the number of negative behaviors. Kern, Koegel, Dyer, Blew, and Fenton (1982) 
showed that jogging decreased self-stimulation and increased appropriate play 
and academic responding. Kern and colleagues (Kern, Koegel, & Dunlap, 1984) 
examined the differential effects of mild and vigorous exercise on stereotypic 
behaviors. They found that the mild exercise condition had little or no influence 
on the subject's subsequent stereotypic behaviors, whereas the vigorous exercise 
condition was always followed by reductions in stereotypic behaviors. Bachman 
and Fuqua (1983) also varied exercise intensity by alternating no jogging, warm- 
ing up, moderate jogging, and vigorous jogging. They found a mean decrease 
of 20.8% in the level of inappropriate behaviors whenever exercise occurred, 
even if the exercise was only warming up. 

The present study addresses two important factors concerning the effects 
of exercise on stereotypic behaviors: the intensity of exercise and the duration 
of effects. Kern et al. (1984) concluded that vigorous exercise resulted in greater 
reduction of stereotypic behaviors than mild exercise. However, the process by 
which the authors differentiated between the intensity of the two exercise condi- 
tions was not precise. They assumed that ball catching and throwing activities 
were less vigorous than jogging. It is necessary to clearly differentiate between 
mild and vigorous levels of exercise and then examine their relative effects on 
stereotypic behavior. As well, an examination of the duration of any decrease in 
stereotypic behaviors is necessary to evaluate its practical utility. Some related 
evidence indicates that the positive influences of exercise on stereotypic behaviors 
may be short lived (Allen, 1980; Bachman & Fuqua, 1983). 

The conceptual basis for the present study rests on the self-stimulation/ 
feedback theory that stereotypic behaviors are maintained by resulting feedback 
(Berkson, 1983; Lovaas et al., 1987). Berkson (1983) stated that in order to 
maintain this sensory input, the behaviors must be repetitive, and the most efficient 
manner to maintain a behavior is to move in a rhythmic pattern, hence the 
rhythmic, repetitive nature of stereotypies. Berkson (1983) noted research show- 
ing that removal of sensory feedback will eliminate stereotypic behaviors (Rin- 
cover, 1978). In one example, the stereotypic behavior of spinning an object on 
a table was stopped when a cloth was placed on the table, thus silencing the 
noise. Hence, once the auditory feedback was eliminated, the stereotypic behavior 
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ceased. Consequently, physical activity may be an effective means to reduce 
stereotypic behaviors because it provides similar sensory feedback but in a more 
appropriate manner. 

Reid, Factor, Freeman, and Sherman (1988) hypothesized that whole-body 
movements that imitate the stereotypic movements used by individuals with 
autism would be effective in reducing the stereotypies. Thus the present study 
used two forms of exercise differentiated on the basis of intensity (walking and 
jogging) but involving similar movement patterns. Further, we classified the 
stereotypic behaviors as motor, vocal/oral, or other, to assess the differential 
effects of the two exercise conditions on these subdivisions. 

Methods 
Subjects 

The subjects in this study consisted of two males and one female, aged 11 years 
old, who were enrolled in a special education school specifically designed for 
the learner with autism, in Montreal, Quebec. All lived at home, had been referred 
to the school by independent neurologists, and had been classified as autistic 
based on the criteria outlined in the revised Diagnostic and Statistical Manual 
of Mental Disorders (American Psychiatric Association, 1987). Also the director 
of the school confirmed the diagnosis of autism for all three subjects. As the 
purpose of this study was to examine stereotypic behaviors, the subjects selected 
were low functioning and preadolescent, because stereotypic behaviors are more 
frequent in lower functioning individuals, and because stereotypic behaviors 
tend to decrease with age (Garfin, McCallon, & Cox, 1988; Mesibov, Schopler, 
Schaffer, & Michal, 1989). A list of the stereotypic behavior patterns exhibited 
by each subject is shown in Table 1. 

Treatment Conditions 

There were two treatment conditions, a mild exercise program and a vigorous 
exercise program. The two programs differed with regard to intensity as measured 
by the subjects' pre- and postexercise heart rates and the distance covered in 
15 min. 

The mild exercise program was designed to provide exercise that would 
be beneficial but would not require vigorous effort; each session lasted 15 min 
and consisted of walking. The vigorous exercise program, designed to elicit 
considerably more effort, consisted of a brisk 15-min jog. 

Dependent Variables 

The main dependent measure in this investigation was the frequency of occurrence 
of stereotypic behaviors. This was the proportion of recording intervals in which 
a given subject engaged in stereotypic behavior patterns (Parsonson & Baer, 
1978). An interval-sampling procedure was used and each session was videotaped. 
It was felt that viewing and recording could be done concurrently, so a continuous 
recording procedure was used. The order of videotaping was randomly selected 
for each session, but a cyclical pattern was established for that particular session. 
For example, Subject 1 was videotaped for 1 min, then Subject 2 for 1 min, then 
Subject 3, then Subject 1, etc. Each minute was divided into four 15-s intervals. 
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Table 1 

Stereotypic Behavior Profile of Subjects 

Subject 1 
lntense staring 
Gazing at hands 
Body rocking 
Finger flexing 
Rotation of eyes 
Pulling hair 
Biting hands 
Running 
Spontaneous vocalization 
Laughing 
Clucking 

Subject 2 
lntense staring 
Tensing of body 
Shaking of head and body 
Jabbing 
Delayed echolalia 
Giggling 
Screaming 
Repetition of words 
Biting of hands 

Subject 3 
lntense staring 
Flapping of hands 
Body rocking 
Laughing 
Screaming 
Snorting 
Biting 
Hitting 
Kicking 

Differentiation of behavior 

Other 
Other 
Motor 
Motor 
Other 
Motor 
Motor 
Motor 
Vocalloral 
Vocalloral 
Vocalloral 

Other 
Motor 
Motor 
Motor 
Vocal/oral 
Vocalloral 
Vocal/oral 
Vocalloral 
Motor 

Other 
Motor 
Motor 
Verbal 
Vocal/oral 
Vocalloral 
Motor 
Motor 
Motor 

The occurrence of a stereotyped behavior was recorded for each subject and 
frequency of involvement determined. 

The stereotypic behaviors were subdivided into three categories: motor, 
vocal/oral, and other. We achieved this by having an expert in the area of autism 
review the list of stereotypic behaviors that had been compiled for each subject 
and categorize each behavior into one of the three categories. To establish the 
validity of this categorization, an individual who was naive to the purpose of 
the experiment and to the syndrome of autism repeated the procedure. 

We monitored heart rates by obtaining a radial pulse before and after each 
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exercise session. Though radial monitoring is a viable means for determining 
heart rate (Shephard, Cox, Corey, & Smyth, 1979), the use of a Sport Tester (Polar 
Vantage Quantum XL) would have been a preferred method of continuously 
monitoring the subjects' heart rates. However, the use of a Sport Tester was 
negated, because the subjects refused to wear the device. 

Procedure 
Two settings were employed: a large open field and a classroom. The physical 
activity sessions (mad and vigorous) took place in a large open field located just 
outside the school. For the walking sessions, all subjects, assistants, and the 
experimenter walked as a group. For the jogging sessions, subjects jogged individ- 
ually aided by their assistants. The sessions were paced by the assistants, who 
encouraged the subjects to jog continuously through verbal prompting and, if 
necessary, physical prompting. Subjects were permitted to walk at a fast pace if 
they displayed signs of discomfort. Baseline measurements, and all recordings 
of stereotypic responses preceding and following each exercise period, occurred 
in the classroom. A video camera was set up in the comer of the classroom so 
as to not distract the students from their work. 

Design 

This investigation lasted 9 weeks and consisted of three phases. The first was 
an observational period during which the investigator observed all subjects in 
the classroom environment for the purpose of establishing a baseline of behaviors. 
The second part of the study consisted of the administration of the two experimen- 
tal conditions, the mild and vigorous exercise programs, to all subjects in a 
counterbalanced, systematic fashion. The third phase was another observational 
period, identical to the first. The number of sessions for each phase is listed in 
Table 2. 

The initial baseline session lasted 2 weeks and took place over three 2-hr 
periods, with all observations occurring in the classroom. These observations 
were on separate days within a 2-week period prior to the commencement of the 
experimental program. 

We began each experimental session (i.e., walking or jogging) with a 
45-min preexercise observational period in order to establish the frequency of 

Table 2 

Description of Design 

Phase Condition No. sessions 

Initial baseline 
Treatment 

Walking 
Jogging 

Final baseline 
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Table 3 

Summary of Experimental Sessions 

Session Duration (min) 

Preexercise observation 
Exercise 
Postexercise observation 
90-min postexercise observation 

stereotypic behavior patterns on that particular day and thus assess the reliability 
of the baseline. Following this, either the mild or vigorous exercise program was 
implemented for 15 min. During the postexercise time, the experimenter observed 
again for 45 min. A final observation session occurred 1-112 hr following the 
initial implementation of the treatment. This observational period lasted approxi- 
mately 30 min, occurred after the subjects had eaten their lunch, and was done 
to establish the duration of any treatment effects. A breakdown of the experimental 
sessions is described in Table 3. 

The experimental sessions were conducted for 5 weeks. The walking and 
jogging exercise programs were administered alternately once a week, walking 
occurring on the first day followed by jogging on the second day. Differentiation 
between walking and jogging was based on pacing and intensity as indicated by 
the subjects' heart rates. The subjects' preexercise heart rates were determined 
before they went outside and their postexercise heart rates immediately following 
exercise. This was done by the experimenter monitoring the radial pulse for 
10 s. 

A final baseline session occurred following the 5-week exercise sessions 
and lasted for 2 weeks. Four visits of 2 hr each occurred in the subjects' classroom 
environment. This final baseline session was included so we could note any 
changes in stereotypic behavior that might be related to the withdrawal of the 
exercise intervention. 

Data Analysis 
Graphs were visually analyzed to determine whether the exercise programs were 
effective in modifying stereotypic behaviors. We calculated an interrater 
agreement score by having two observers record the occurrence of stereotypic 
behaviors. The primary observer recorded each subject's behavior for all 16 
sessions. The secondary observer recorded 25% of the sessions, one session from 
the initial baseline, one session from each treatment, and one session from the 
final baseline. An agreement consisted of both observers recording the same 
number of responses. Percent agreement was calculated by dividing the number 
of agreements by the number of agreements plus the number of disagreements. 
In addition, the secondary observer viewed one extra tape to determine the 
reliability of the classification of the stereotypic behaviors as motor, vocal/oral, 
or other. 
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Results and Discussion 

Reliability 

Percent agreement was calculated separately for each session: initial baseline, 
walking, jogging, and final baseline. The results were 70%, 85%, 90%, and 95%, 
respectively; the average was 85%. For the classification of observed stereotypic 
behavior into motor, vocal/oral, and other, the percent agreement was 75%. 
Although this agreement is not as high, the differentiation of the stereotypic 
behavior among subjects was not always clear-cut. Had the secondary observer 
been familiar with the subjects, but still naive to the purpose of the study, a 
higher percent agreement might have been achieved. 

Intensities of Exercise 

The two treatment conditions (walking and jogging) were designed to differ in 
intensity, measured by heart rate and by distances covered m 15 min. Table 4 
includes preexercise and postexercise heart rates (over 60 s) as well as the 
distance covered in meters for the walking conditions; Table 5 includes the same 
information for the jogging conditions. The postexercise heart rates of the three 
subjects as well as the distances covered during the treatment conditions show 
that the jogging condition was of a higher physical intensity than the walking 
condition; thus the two treatment conditions were successfully differentiated on 
the basis of intensity. 

Treatment Effects 

Figure 1 provides an overall view of changes in frequency of behaviors that 
occurred throughout the 9 weeks as a result of the two treatments. It can be seen 
that the walking condition was not associated with decreases in stereotypic 
behaviors. Rather, in two of three cases, a slight increase in the frequency of 

Table 4 

Heart Rates and Distances for the Walking Treatment 

Subject 1 Subject 2 Subject 3 Distance 
Session Prea postb Pre Post Pre Post (m) 

Mean 78 102 84 114 72 102 3401.4 

aPre HR over 1 min immediately prior to exercise. b ~ o s t  HR over 1 min immediately following 
exercise. 
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Table 5 

Heart Rates and Distances for Jogging Treatment 

Subject 1 Subject 2 Subject 3 Distance 
Session Prea postb Pre Post Pre Post (m) 

Mean 72 144 84 156 90 156 5641.6 
-- 

Note. Subject 3 was present for only three sessions. 
aPre HR over 1 min immediately prior to exercise. b ~ o s t  HR over 1 min immediately following 
exercise. 

behaviors was apparent (Subject 1, 73% to 77.3%; Subject 2,77.1% to 81.4%). 
A slight decrease was noted in Subject 3 (70.2% to 66.4%). 

However, jogging did result in a reduction of stereotypies, a finding congru- 
ent with previous research (Kern et al., 1982, 1984; Watters & Watters, 1980). The 
present study demonstrated a mean reduction of stereotypic behaviors between 
prejogging and postjogging sessions of 17.5% with a range of 12.2% to 20.9% 
(see Figure 1). Other researchers have noted mean decreases in level of self- 
stimulation following jogging of 32.7% (Watters & Watters, 1980). 

Similar to previous investigations (e.g., Bachman & Fuqua, 1983; Kern et 
al., 1984), the present study manipulated the intensity of exercise. However, 
monitoring the heart rate of subjects and the distance covered brought about a 
more stringent differentiation between the two exercise treatments. The present 
findings support the notion that exercise must occur at sufficient intensity to 
reduce stereotypic behaviors in persons with autism. 

Might fatigue be an explanation of the present findings? Previous research 
has shown the effects of fatigue to be negligible because increases in appropriate 
behaviors have been noted with decreases in stereotypic behaviors as a function 
of exercise (Kern et al., 1982). This inverse relationship between appropriate 
behaviors and stereotypic behaviors has also been found in research with persons 
with visual impairments (Ohlsen, 1978). Thus the present study did not take into 
account the possible effects of fatigue. 

Another important distinction between the present study and previous work 
centers on the activities chosen to represent the mild and vigorous exercise 
intensities. We used walking and jogging, two activities involving similar move- 
ments, whereas the activities employed by Kern et al. (1984) (ball playing and 
jogging) required quite different movements. We used walking and jogging to 
avoid confounding intensity with type of movement. The data are consistent with 
Berkson (1983) but are not a direct test of his hypothesis. 

Duration of Treatment Effects 
To evaluate the duration of the treatment effects in the present study, we filmed 
the subjects immediately following exercise for 45 min and after lunch for 
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Figure 1 - Percent involvement in stereotypic behavior 
for individual subjects. 

B Subject 2 

30 min. For both mild and vigorous treatments the overall frequencies of stereo- 
typic behaviors for each subject (pretreatment, posttreatment and after lunch) are 
found in Table 6 and are graphically illustrated in Figure 1. 

For Subjects 1 and 2, an increase of 4.3% was noted immediately after the 
walking treatment, with further increases of 10.2% and 10.6%, respectively, 
90 min after the walking session. With Subject 3, after an initial decrease of 
3.6% following treatment, the level of stereotypic behavior increased 21.1% in 
the after-lunch session. 

Immediately following the jogging treatment, a decrease in stereotypic 
behaviors was noted for all three subjects (19.3%, 12.2%, and 20.9% for Subjects 
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Table 6 

Overall Frequencies (%) of Stereotypic Behaviors 
Across Subjects for Mild and Vigorous Exercise Treatment 

Experimental phase Subject 1 Subject 2 Subject 3 

Prewalk 
Postwalk 
90-rnin walk 

Prejog 
Postjog 
90-rnin jog 

1,2, and 3, respectively), as previously discussed. However, 90 min after jogging, 
Subjects 1 and 3 exhibited sharp increases in their levels of stereotypic behaviors, 
33.3% and 38.4%, respectively, while only a modest increase (12.3%) was noted 
for Subject 2. Thus, despite the immediate benefits of jogging, subjects returned 
to or exceeded pretreatment levels of stereotypic behaviors as assessed for 
30 min after lunch. These findings concur with the two previous studies that 
have examined the duration of treatment effects. Allen (1980) analyzed the 
stereotypic behaviors hourly and found that the least number of disruptive behav- 
iors occurred immediately following 10 min of jogging. Bachman and Fuqua 
(1983) analyzed the duration of treatment effects immediately following exercise, 
1 hr following exercise, and 2 hr following exercise. The authors noted that the 
lowest level of inappropriate behaviors occurred in the first observational period, 
immediately following exercise. 

The present study found a return to preexercise or greater levels of stereotypic 
behavior for all three subjects. Due to unavoidable logistics, the time representing 
90 min after jogging occurred after their lunch break. During lunch no formal 
structure existed for the students. Rather they were supervised in their classroom 
and allowed to engage in any behaviors they wished as long as they were not 
endangering themselves. Thus, the increase in stereotypic behaviors noted after 
lunch, in most cases beyond even baseline and pretreatment levels, may be a joint 
effect of the unstructured nature of lunch and the diminishing positive effects of 
vigorous exercise with time. The present study was unable to separate these factors. 

Larson and Miltenberger (1992) implemented a 15-min jogging program 
involving six adults with severe mental retardation and failed to replicate de- 
creases in behavior noted in previous studies (Allen, 1980; Bachman & Fuqua, 
1983; Kern et al., 1982, 1984; Watters & Watters, 1980). The authors observed 
their subjects twice during the day. The morning observation period occurred 
1 hr after the exercise program was implemented, whereas the afternoon observa- 
tion period occurred 3-112 hr after the exercise session. The present study has 
shown that decreases occurred immediately following the jogging treatment, but 
that the duration of these effects may be short-lived. Perhaps the failure by Larson 
and Miltenberger (1992) to replicate can be attributed to the delay in observing 
the effects of their exercise program. 
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Differentiation Between Stereotypic Behaviors 
We differentiated stereotypic behaviors to determine if either exercise program 
was differentially effective in reducing stereotypic behaviors. Behaviors were 
classified as motor, vocalforal, or other. 

Stereotypic behaviors classified as motor included body rocking, biting, 
running, tensing and shaking of body, flapping of hands, hitting, and kicking. 
As seen in Table 7 the motor component of the stereotypic behavior pattern 
essentially mirrored the findings of stereotypic behaviors in general. There were 
minimal changes prior to or immediately after walking, whereas all three stfbjects 
reduced their levels of stereotypic motor behaviors after running, 21.9% for 
Subject 1, 7.3% for Subject 2, and 25.0% for Subject 3. 

Stereotypic behaviors classified as vocalforal included snorting, screaming, 
yelling, clucking, laughing, and repetition of words. Stereotyped behaviors con- 
sidered "other" included intense staring, gazing at hands, and rotating eyes. 

As shown in Table 7, the walking condition had inconsistent effects on the 
subjects' vocalforal stereotypic behaviors. Subjects 1 and 3 showed no meaningful 
changes, whereas an increase was noted for Subject 2 (pre, 34.7%; post, 59.5%). 
In the jogging condition a decrease was noted for Subject 1. With Subject 2 the 
prejogging vocalforal level was 25%. This increased to 41.3% in the postjogging 
session contrary to the overall findings described previously. Subject 3 was not 
affected by jogging; vocal/oral stereotypic behaviors remained quite constant 
(pre, 21.7%; post, 18.9%). 

Table 7 also shows that the walking condition had verv little effect on the 
u 

subjects' other stereotypic behaviors. The jogging condition did, however, result 
in reductions for Subjects 2 and 3. For Subject 1, other stereotypic behaviors 
remained consistent. 

Berkson (1983) stated that the alternative activity presented must provide 
the same sensory input in order to reduce the stereotypic behaviors of an individ- 
ual. Table 7 and Figure 1 reveal that overall stereotypic behaviors decreased 
following jogging only, but these reductions occurred primarily in the motor 
component (mean reduction of 17%). If we follow the argument of Berkson 
(1983), it is likely that jogging provides sensory input similar to that provided 
by the motor stereotypic behaviors noted for all subjects. 

Table 7 

Percentage of Motor (M), Vocal/Oral (V), and Other (0) 
Stereotypic Behaviors for All Subjects 

Subject 1 Subject 2 Subject 3 

M V 0 M V 0 M V 0 

Prewalk 51.7 42.1 7.6 42.9 34.7 22.6 48.0 24.2 13.5 
Postwalk 53.7 42.1 11.8 56.1 59.5 6.4 45.0 27.7 6.5 

Prejog 51.8 402 7.1 42.8 25.0 12.0 53.8 21.7 12.0 
Pastjog 29.9 28.7 7.4 35.5 41.3 2.5 28.8 18.9 10.8 
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Conclusion 

The vigorous exercise treatment was most effective in reducing stereotypic behav- 
iors immediately after implementation. Treatment effects were no longer evident 
1-112 hr following the jogging treatment, as the subjects' levels of stereotypic 
behaviors returned to or exceeded their preexercise frequencies. Thus vigorous 
exercise can be viewed as a practical and successful method of temporarily 
reducing the frequency of stereotypic behaviors of individuals with autism. 

The findings also lend credence to the self-stimulatory hypothesis of Berk- 
son (1983). He argued that stereotypic behaviors were maintained by the sensory 
feedback produced and that they might be eliminated or replaced by activity that 
produced similar sensory consequences. Our data are consistent with these notions 
inasmuch as the overall reduction in stereotypic behaviors occurred primarily as 
a function of a decrease in the motor component, when the alternative activity 
was of sufficient intensity. 

There are several avenues for future research. The effects of other types 
of exercise on the stereotypic behaviors of individuals with autism should be 
examined. Specifically, exercises that closely resemble the specific individual's 
stereotypic behaviors should be used. In the present study it was speculated 
that the whole-body movements of the vigorous exercise programs imitated the 
movements that the individuals with autism used to self-stimulate and thus were 
a possible means of reducing stereotypic behaviors. In addition, if stereotypic 
behaviors are reduced (even for a short period) due to exercise, does attention 
or learning improve? Research has shown that a decrease in stereotypic behaviors 
does not affect appropriate response (Kern et al., 1982). 

Other important issues relevant to curriculum planning and research are 
(a) the feasibility of interspersing exercise throughout the day as a method of 
decreasing stereotypic behaviors and (b) the amount of vigorous exercise given 
during each episode. For example, is it more effective to implement a 10-min 
exercise program three times a day or a bmin exercise program six times a day? 

In sum, the present study supports the effective use of a vigorous exercise 
program for reducing stereotypic behaviors in individuals with autism. As well, 
the present study has shown that in addition to intensity, the mode of exercise 
chosen should mimic the sensory feedback that the individual receives from 
stereotypic behaviors. 
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