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Methylphenidate and behavior modification may have complementary
effects in children with ADHD and either ODD or CD
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Nonrandomized control trial, 2 groups, fewer than 20 participants per condition, high internal validity, high external
validity

Why research this topic?
For children with attention-deficit/hyperactivity disorder (ADHD) and other disorders characterized by disruptive
behavior, clinicians and researchers recommend a combination of treatments, usually medication and behavior modification. Yet the research on the effectiveness of such combinations is limited in quantity and quality, so it is not clear
what each treatment contributes alone or adds to the other.
What did the researchers do?
Kolko, Bukstein, and Barron (1999), of the University of Pittsburgh Medical Center (Pennsylvania), evaluated the
effects of methylphenidate (Ritalin) and behavior modification separately and together on various behaviors in different settings.
The participants in the study were children who had been referred to the Summer Treatment and Enrichment
Program at the Western Psychiatric Institute and Clinic (Pittsburgh). Twenty-two of 70 met the basic criteria for the
study: (1) presence of ADHD (according to the criteria of the Diagnostic and Statistical Manual of Mental
Disorders, 3rd ed. rev.) and (2) either oppositional defiant disorder (ODD) or conduct disorder (CD). Sixteen of them,
all boys, completed the study. They averaged 9.6 years of age. Seven also had CD, and 9 had ODD. Those who did not
complete the study did not differ significantly (see Glossary) from those who did on any dimension of interest,
except that they had higher scores on the Attentional Problems subscale.
The treatment program featured structured therapeutic, educational, and recreational activities 5 days a week, 8
hours a day, for 8 weeks. Program included such activities as skills group, classroom, enrichment, and gym. Children
were grouped by age or developmental level and managed by three or four counselors working with a treatment
team.
Within the foregoing framework, the program consisted of two behavioral conditions: behavior modification and no
behavior modification; and three medication conditions: placebo (a drug substitute, such as a sugar pill, that contains
no active ingredients), 0.3 mg/kg of methylphenidate (i.e., 0.3 milligrams per kilogram of body weight), and 0.6 mg/kg
of methylphenidate (Ritalin). The two behavioral conditions were alternated weekly. The behavior modification condition included a point system, rules, contingencies (e.g., announcement of misbehavior and loss of points), timeouts, small-group work, and the teacher and an aide circulating among the children. The no-behavior-modification

condition resembled a regular classroom, with the teacher and the aide in front, limited contingencies, and disruptive
children sent to the clinic coordinator’s office.
The three medication conditions, initiated in the 3rd week of the program and continued for the next 6 weeks,
involved random administration of one of the conditions on each of 3 days, Tuesday, Wednesday, and Thursday. Thus
each condition was administered once per week, for a total of 6 days across the trial. Each child received two doses
per day.
The following outcome areas were of interest to the researchers: symptoms (as measured by the
Inattentive/Overactive and Oppositional/Defiant subscales of the abbreviated IOWA/Conners scale; the Overt
Aggression Scale; the Positive Mood/Behavior scale; and the Peer Conflicts scale); frequencies of positive and negative behaviors (as recorded using an observational system adapted from the work of Pelham); and side effects of
methylphenidate (as measured by the Stimulant Drug Side Effects Rating Scale). The assessments of symptoms were
made following each block of classroom activities and enrichment activities; of behavior frequencies, during social
skills group, gym, and field; and of side effects, based on observations throughout the day.

What did the researchers find?
On the symptoms measure, in the classroom, high and low doses of methylphenidate produced significantly lower
Inattentive/Overactive ratings and significantly higher Positive Mood/Behavior ratings than the placebo. Behavior
modification “was associated with reductions in [Inattentive/Overactive, Oppositional/Defiant], and Peer Conflicts ratings and an increase in Positive Mood/Behavior ratings” (p. 581).
In the enrichment room, high and low doses of methylphenidate produced significantly lower Inattentive/Overactive,
Oppositional/Defiant, and Peer Conflicts ratings and significantly higher Positive Mood/Behavior ratings than the
placebo. Behavior modification “reduced [Oppositional/Defiant] ratings only” (p. 581).
Also in the enrichment room, high and low doses of methylphenidate added to the effects of the behavior modification condition by significantly increasing Positive Mood/Behavior ratings.
On the measure of behavior frequencies, high and low doses of methylphenidate produced significantly more contributions to group discussion, significantly more positive behaviors in social skills group, significantly fewer negative
behaviors in gym, and significantly more positive behaviors on the field, than the placebo. Behavior modification significantly increased contributions in social skills group and significantly decreased negative behaviors in gym.
Behavior modification added to the effects of methylphenidate by significantly reducing negative behaviors in gym.
On the measure of side effects, methylphenidate added to the effects of behavior modification, producing significantly fewer side effects on the high dose than on the low dose or the placebo.

What do the findings mean?
For therapists and other providers, the findings suggest that methylphenidate and behavior modification separately
benefit children with ADHD and either ODD or CD. Methylphenidate may have a greater effect on positive social
behavior, whereas behavior modification may be more effective in reducing oppositional behavior and peer conflicts
in the classroom.
The findings also suggest that when the two treatments are administered together, they have complementary effects.
Methylphenidate, though, may enhance the effects of behavior modification, more so than the reverse.

What are the study’s limitations?
This study provides information about a key issue in research on ADHD, the relative benefits of Ritalin, and behavior
modification. There are several limitations that affect the generalization of the findings, however. The small sample
size (16 subjects) and the comorbidity for CD, ODD, anxiety, depression, and dysthymia are major ones. Furthermore,
subjects were involved in the program because other, less drastic treatments were ineffective. Approximately 44%
were reported to be on welfare, and only 19% lived with at least one biological parent. All subjects were previously
exposed to behavior modification, with potential carryover effects. Lastly, this was a highly specialized program, very
different from real world settings such as the typical classroom.

Glossary
significance (or significant)—A statistical term, this refers to the probability that the results obtained in the study
are not due to chance, but to some other factor (such as the treatment of interest). A significant result is likely to be
generalizable to populations outside the study.
Significance should not be confused with clinical effect. A study can be statistically significant without having a very
large clinical effect on the sample. For example, a study that examines the effect of a treatment on a client’s ability
to walk may report that the participants in the treatment group were able to walk significantly longer distances than
the control group. However, if you read the study you may find that the treatment group was able to walk, on average, 6 feet, whereas the control group was able to walk, on average, 5 feet. Although the outcome may be statistically
significant, a clinician may not believe that a 1-foot increase will improve his or her client’s function.
■ Terminology used in this document is based on two systems of classification current at the time the evidence-based literature
reviews were completed: Uniform Terminology for Occupational Therapy Practice—Third Edition (AOTA, 1994) and International
Classification of Functioning, Disability and Health (ICIDH-2) (World Health Organization [WHO], 1999). More recently, the Uniform
Terminology document was replaced by Occupational Therapy Practice Framework: Domain and Process (AOTA, 2002), and
modifications to ICIDH-2 were finalized in the International Classification of Functioning, Disability and Health (WHO, 2001).
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