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Effects of Exercise on the Attention Span of Adolescents

What is Attention Deficit Hyperactivity Disorder (ADHD)?

Attention deficit hyperactivity disorder (ADHD) is a disor-
der characterized by impulsiveness, poor attention span and
extreme restlessness (Garber, Garber, & Spizman, 1996; & Lerner,
Lowenthal, & Lemer, 1995). Although this disorder has captured
the attention of today’s society, particularly over the last decade,
research has better defined ADHD and determined that it also
occurs in adults. Unfortunately, there is no specific lab test or pro-
cedure that makes the diagnosis and treatment of ADHD easy.

In 1994 the American Psychiatric Association (APA) pub-
lished the Fourth Edition of the Diagnostic and Statistical Manual
of Mental Disorders, better known by its acronym, the DSM-1V.
Physicians and psychologists use this manual to identify all kinds
of psychological problems that people may have, ranging from
stress and adjustment problems to more serious disorders.

The DSM-IV (1994) divides the disorder known as
Attention Deficit Hyperactivity Disorder into three subtypes:
ADHD Combined Type, ADHD Predominantly Inattentive Type,
and ADHD predominantly Hyperactive-Impulsive Type. These
categories were developed after controversy arose over the defini-
tions of this disorder in the DSM-III (1980) and the DSM-III-R
(1987). Livingston (1997) explains that this disorder first appeared
in the DSM-II in 1968 as “hyperkinetic reaction of childhood” (p.
4). The use of the term “reaction * was significant because the APA
makes a distinction between a disorder and a reaction, with the term
“reaction” suggesting a milder, less chronic condition. In the DSM-
III, published in 1980, the disorder was first given the name
Attention Deficit Disorder (ADD). A distinction was made at that
time between ADD with hyperactivity (ADD/H) and ADD without
hyperactivity (ADD/WO). In 1987, the DSM-III was revised
(DSM-III-R), and the two categories were combined into one,
ADHD. The fourth edition keeps the ADHD umbrella, but distin-
guishes between the two subtypes of attention deficits with hyper-
activity only and with inattention only and adds a third subtype
which combines the two (Livingston, 1997).
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(Livingston, 1997), Barkley (1995), through a meta-analysis of the
existing published literature and examination of clinical and com-
munity assessments, determined that males and females appear to
demonstrate the same types or qualities of difficulties with sus-
tained attention, impulse control, and hyperactivity. Differences
appeared to be more a matter of the degree of such difficulties
rather than ones of kind. Females with ADHD showed less hyper-
activity on rating scales and made fewer impulsive errors on con-
tinuous performance tasks (CPT’s). No sex differences, however,
seemed to exist in either source of samples in the domains of aca-
demic performance, fine motor skills, and general ratings of social
functioning. However, Barkley did find one gender difference in
the manifestation of behavior: Males with ADHD demonstrate sig-
nificantly more aggressive behavior and conduct disorder symp-
toms than do females. This fact explains the reason boys are more
likely to be referred for evaluation than females and why there is a
perception that more boys than girls have this disorder.

How can you treat ADHD?

Many children with ADHD are able to function efficiently
when behavioral techniques are instituted, such as using positive or
negative consequences or providing opportunities for direct feed-
back. Improvements may also be seen when appropriate adjust-
ments are made in school programs, such as seating assignments,
structured environment, and reduced assignments (Garber et al.,
1996). However, many students benefit from the use of medication.
The most common category of drugs used are stimulants. In a
review of research, McMurray (1995) found that 75 - 80% of chil-
dren with ADHD experience a positive effect when using stimulant
drugs such as Ritalin, as compared to children in control groups
who are given placebos. Stimulant drugs have been proven effec-
tive at increasing the ability to focus attention more efficiently and
decrease impulsive behavior so that the child may be more abl; to
reflect on the consequences of his or her actions before proceedmg.
Side effects have included decreased appetite and insomnia, w.mch
are common and appear in 50% or more of children. [rritability,
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- neurotransmitters - from tiny sacs located at the synapse between
the sending cell and the receiving cell. The chemicals are taken up
by receptors in the receiving nerve cell, causing that cell to fire and
thus pass the impulse along to the next cell. After the cell fires, the
chemical is deactivated and taken up again for storage in the sacs
in the original sending cell. The neurotransmitters that are activat-
ed in this process help regulate attention and behavior. Problems
can arise either in the production of the chemicals in the brain stem
or in the distribution to other parts of the brain through the neuro-
transmitter system (Hynd, et al., 1991; & Jackson, personal con-
versation, Fall semester 1999).

According to neurochemical theory, individuals with
ADHD have a breakdown somewhere in the neurotransmitter activ-
ity within the brain stem. Clinical and research studies confirm that
ADHD is associated with a deficiency of norepinephrine
(Goodyear & Hynd, 1992; Hynd et al. 1991; & Riccio et al. 1993)
The level of norepinephrine can be measured through laboratory
tests of the blood, urine, and cerebrospinal fluid. Studies show that
before taking medication individuals with ADHD have a deficien-
cy of norepinephrine in the brain stem area; after taking psychos-
timulant medications their norepinephrine levels are normal. When
norepinephrine approaches normal levels, the behaviors associated
with ADHD - inattention, impulsivity, and hyperactivity - decrease.
In this way psychostimulant medication improves the child’s atten-
tion, motivation, motor responses, activity level, and ability to
focus.

It is believed that norepinephrine levels can also be
increased through natural stimulation of the brain. This explains
one confusing characteristic sometimes reported by individuals
with ADHD and the people around them: their ability to focus on
an activity for hours at a time. The most common example report-
ed is the child (or adult) with ADHD who will play computer or
video games for hours. It is believed that overfocusing on suph an
activity naturally increases production of neurotransmitters in the
brain which allows the child to focus on an activity for long peri-
ods of time. Activities such as this must be stimulating to the child
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unique connection to the children he helps because he, too, has
ADHD. The article relates that while in high school, Scott could
not try out for the track team because he was not academically eli-
gible. Once Scott entered college, however, he joined the track
team and began practicing twice a day. He started to realize that he
could retain information much better up to two hours after practice.
Eventually Scott graduated with his Masters in Psychology and
now has his own private practice which focuses primarily on chil-
dren who have been diagnosed as having ADHD. It is his opinion
that helping the children relax and release feelings through exercise
also helps to calm them as it once calmed him (Higdon, 1999).
Putnam and Copans (1998) conducted an extensive review
of literature regarding exercise and ADHD and found only a few
studies which had been conducted in classroom or school environ-
ments. They report two classroom studies (Allen, 1980; Bass, 1985)
in which the researchers compared student classroom behavior on
days that students jogged with days they did not jog. Although these
studies did not include students with diagnosed ADHD, they found
that running not only improved attention span and impulse control
in the students, but also decreased the number of classroom disrup-
tions by 50%. The beneficial effects of running appeared to last from
2 to 4 hours. Putnam and Copans (1998) cited a similar study by
Shipman (1985) which found that jogging decreased hyperactivity
and impulsivity in students with ADHD. This study also found that
exercise was found to be most beneficial during the first 2 to 4 hours
after jogging. In addition, this study found that students who were
taking stimulant medication during the time of the study required
less medication when they were jogging regularly. Finally, Putnam
and Copans (1998) report a dissertation by Elsom (1980) which
studied the effects of exercise on four hyperactive boys. This study
suggested that light aerobic exercise had effects comparable to low
doses of stimulant medication. In all four subjects, exercise led to
substantial improvements in attention as well as significant decreas-
es in depression. After reviewing the research on exercise and
ADHD, Putnam and Copans (1998) conclude that current research
indicates that regular exercise programs lead to fewer symptoms of
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does seem to be an indication that exercise has a positive effect on
individuals with ADHD and may lessen the need for psychostimu-
lent medications. There is certainly an indication that more research
in this field needs to be conducted. The purpose of this study was
to observe and determine the effects of strenuous physical exertion
on the attention span, as it related to the engaged behavior, of a
select and small number of subjects identified as having ADHD.
Method

Participants

This study was designed to observe the effects of specific
strenuous physical exercise on three students, age 17, 16, and 13,
who have been diagnosed as having ADHD. These three partici-
pants came from the same family and therefore are being raised
under the same parenting style.

Student One, a 16-year-old male, was taking 4 milligrams
of Ritalin twice a day. The morning dose was administered by the
school office each morning before his first period class. Student
Two, a 17-year-old female, was not taking any medication.
Observations on Student Three, a 13-year-old female, were discon-
tinued because the classroom situation was not structured enough
for the observer to accurately measure engaged behavior.

Setting

The students were observed in their natural school setting in
a small town high school. Student One was observed during chem-
istry and Student Two was observed during psychology. These
classes took place during the first period of the morning.

Target Behavior '

The behavior targeted in this study was engaged behav.ior.
Engaged behavior, sometimes referred to as on-task behavior, sim-
ply means the subject was actively involved in the task at hand.
This involvement could have been anything from looking at the
teacher or task materials during the teacher’s explanation to work-
ing on the task assignment for any length of time.
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od, which would vary from 3,500 to 4,600 yards. Each participant
then engaged in an active recovery period of 600 yards swimming
in order to gradually lower his or her heart rate to pretraining lev-
els before exiting the pool.
Data Analysis

The amount of engaged behavior was totaled for each sub-
ject and for each observation session. Since the observations some-
times varied in length, the data was converted into percent of
engaged time per session. The averages and standard deviation
were calculated for percent of engaged time for both treatment and
control conditions for each subject. The engaged behavior, on
treatment days and regular school days, was then analyzed. These
data were also plotted on x-y graphs that created a visual represen-
tation to display the effects of the alternative treatments.

Limitations of the Study

Data were gathered over an eight-week time period.
Observations could not be done for a set number of consecutive days
because of observers’ college class schedules. Under ideal circum-
stances, data collection should have continued throughout the entire
semester; however, due to scheduled swim meets, the participants
had to go to a 5-day a week practice schedule, thus, leaving no data
for control. In addition, the observers were undergraduates working
on their first research assignment; therefore it is possible that some
inaccuracies may have occurred during observations.

Results

Tables 1 and 2 show the amount of engaged behavior for
both students on treatment days (Monday, Wednesday, and Friday)
and control days (Tuesday and Thursday). Observations varied in
length; therefore, times for engaged behavior were converted into
percents.
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Another way to compare two studies is to calculate an effect
size. Using the results from Table 3, an effect size was calculated
for each student using the following formula:

ES. = X;- X

SD;+ SD¢
2

The effect size for Student One was +.5, and for Student Two it was
+3. The effect size is a measure of the treatment’s effectiveness
that takes into account day-to-day variations. It is based on the
assumption of a normal distribution.

Discussion

The results of this study indicate that exercise does help
increase the attention span of adolescents diagnosed as having
ADHD, therefore, resulting in an increase in engaged or on-task
behavior within the first two hours after strenuous exercise. The
increase in engaged behavior for both participants is very clear,
although the results are more substantial for Student Two, the par-
ticipant not taking medication. Even though this study was done on
a small scale, the results suggest that exercise can play a significant
part in helping students with ADHD focus their attention in the
classroom.

When I enter the classroom as a teacher, I can take the
results from this study and apply them to my students. For students
diagnosed as having ADHD, modifications can be made on their
Individual Education Plan (IEP). For example, the IEP team may
recommend an extended Physical Education period or more fre-
quent breaks throughout the day. The student’s schedule may be
organized so that hand-on-activities that allow movement are inter-
spersed with activities that require focused seatwork. The infor-
mation from this study also indicates that parents and teachers
should encourage students with ADHD to participate in sports that
involve physical activity. Unfortunately, students are often
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removed from sport activities as a punishment for poor behavior
(e.g., inattentiveness, impulsive remarks, etc.) or because misin-
formed parents or teachers feel that the student will improve his or
her academic performance by studying more. The few research
studies in this area, in concurrence with the results from this study,
suggest that sports activitiecs may be an answer to helping modify
behavior and improve achievement.

In conclusion, the results of this study indicate that exercise
may have a positive impact on the attention span of adolescents
with ADHD in the classroom; however, research in this area is lim-
ited. There are implications from the limited research that strenu-
ous exercise may have very positive benefits for students in the
classroom. More research in this area may benefit not only the stu-
dents themselves, but also their parents and the teachers who strug-
gle to help them maintain their focus.
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