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ABSTRACT: The objective of this study was to deter-
mine whether Ritalin (methylphenidate, MPH) affects
cognitive flexibility and creativity in children with At-
tention Deficit Hyperactivity Disorder (ADHD). Mea-
sures administered included the Wisconsin Card
Sorting Test–Revised (WCST–R), the Test of Divergent
Thinking (TDT), and the Conners’ ADHD rating scale,
for both on and off MPH conditions. Comparison of on
and off MPH data indicated that MPH administration
significantly decreased symptoms of ADHD, as rated
by parents on the Conners’. No significant differences
were found on the WCST–R as a function of MPH ad-
ministration. The Elaboration subscale of the TDT was
the only scale to show a significant decrease in scores
with MPH administration.

Methylphenidate (MPH) administration is the most
commonly used treatment for Attention Deficit Hyper-
activity Disorder (ADHD; Barkley, 1998); it has been
estimated that 2.8% of the school age population may
be currently taking this drug (Safer, Zito, & Fine,
1996). The effects of this drug on the behavior prob-
lems associated with ADHD have been well docu-
mented, but the relation between dosage, behavioral re-
sponse, and cognitive functioning is quite complex.
Empirical investigations document that MPH posi-
tively affects attention span, impulse control, and mo-
tor activity in children with ADHD (Barkley, 1998).
While most children show these improvements, ap-
proximately 30% of children do not respond positively

to the medication (Barkley, 1998). Some studies have
shown that MPH may actually detract from cognitive
processing abilities in some children, by leading to
“overfocusing” or cognitive perseveration, particularly
at higher dosages (Solanto & Wender, 1989; Tannock
& Schacher, 1992). Research also indicates that esti-
mated proportions of favorable and nonfavorable re-
sponders may depend largely on the type of response
measure used by the researcher. Subtle effects of the
drug on cognitive processing may be missed, if out-
come data alone are used as dependent measures
(Ashman & Shroeder, 1986).

Although we know that some children may be fa-
vorable behavioral responders and nonfavorable cog-
nitive responders (DuPaul & Rapport, 1993), subtle
cognitive processing such as strategy generation and
flexibility in problem solving are rarely measured in
children given a trial of MPH. This raises a serious
question regarding possible bias in clinical research to-
ward exploring effects on the problems that lead to re-
ferral (behavioral), without consideration of possible
subtle changes in cognitive functioning. This could
help explain the research findings that children who re-
ceive MPH treatment for ADHD actually do more
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school work accurately, yet do not differ from
nontreated children with ADHD on measures of long-
term academic achievement (Swanson et al., 1993).

The objective of this study is to determine whether
MPH administration negatively affects performance
on standardized tests of subtle cognitive functions,
namely flexibility in problem solving and divergent
thinking. Results may suggest directions for future re-
search on the complex relation among dosage, behav-
ioral response, and cognitive response in MPH
treatment of ADHD.

Method

Participants in the study were 8 children, ages 8 to
11 years, diagnosed with ADHD (by either a psycholo-
gist or physician) and no other psychiatric or learning
disorder. All participants were being treated with
MPH. Dosage levels were individualized, as deter-
mined by the participants’ individual physicians. Par-
ticipants received permission from their individual
physicians to abstain from taking MPH for 12 hr prior
to the off-MPH testing condition.

Participants were tested twice, once having re-
ceived MPH 1 hr prior to testing and once having ab-
stained from taking MPH for 12 hr prior to testing.
Parents were asked to rate participant behavior on the
Conners’ Rating Scale–Revised for both on and off
medication conditions. The Wisconsin Card Sorting
Test–Revised (WCST–R) was administered to assess
abstract reasoning and the ability to shift cognitive
strategies. The Test of Divergent Thinking (TDT) was
administered to assess cognitive fluency, flexibility,
originality, and elaboration. Counterbalancing for
medication status was undertaken. Scoring of the TDT
was conducted according to standard criteria and blind
to medication status. Each subscale of the TDT was
scored as follows: Fluency was scored based on quan-
tity of drawings completed, Flexibility was scored
based on the number of times the picture shifted from
the category of the first drawing (living, mechanical,
symbol, view, or utility), Originality was scored based
on whether the participants drew in and around the
stimulus form or were restricted by the form, and Elab-
oration was scored based on symmetry of the drawing,
with drawings having asymmetrical details given
higher scores.

Results

Data were analyzed using a Wilcoxon Signed
Ranks Test to determine whether medication status
significantly influenced performance on the dependent
measures. Participants’ DSM–IV Total score on the
Conners’ Rating Scale was significantly higher for the
off MPH condition (M = 77.29, SD = 4.57) than for the
on MPH condition (M = 62.60, SD = 10.97), z = –1.83,
p = .04 (one-tailed). There were no significant differ-
ences in participant performance on the WCST–R be-
tween on and off MPH conditions, and no trends in the
WCST–R data were evident. On the TDT, MPH ad-
ministration resulted in decreased scores on the Elabo-
ration subscale (M = 4.75, SD = 3.77) compared to the
off MPH condition (M = 6.63, SD = 4.24), z = –1.70, p
= .05 (one-tailed). Scores on the Fluency, Flexibility,
and Originality subscales of the TDT were not affected
significantly. Plotting of individual data revealed that 7
of 8 subjects had lower scores on the Elaboration
subscale with MPH administration.

Discussion

The significantly higher parent ratings of ADHD
symptoms on the Conners’ Rating Scale for the off
MPH condition is consistent with empirical investiga-
tions documenting that MPH positively affects atten-
tion span, impulse control, and motor activity level in
children with ADHD (Barkley, 1998). This finding in-
dicates that participants in the study were judged by
parents to be favorable responders to MPH, at least on
a behavioral level.

MPH administration did not affect performance on
the WCST–R. In fact, scores on the WCST–R were
nearly identical across conditions for all participants.
The WCST–R is commonly viewed as a measure of
“executive function,” requiring planning, shifting cog-
nitive sets, and engaging in goal directed behavior
(Chelune & Baer, 1986). This pilot data suggests that
MPH does not disrupt these higher order, executive
processes in children with ADHD.

A significant effect on creative thinking was found
using the TDT. The four subscales measured by this in-
strument (Fluency, Flexibility, Originality, and Elabo-
ration) are derived from Guilford’s factor analytic
research on intelligence and are reported to be highly re-
lated to creativity (Williams, 1993). Elaboration is de-
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scribed as the ability to add to or embellish an existing
idea, or to stretch or expand upon things or ideas (Wil-
liams, 1993). The TDT measures this ability through a
nonverbal drawing task, where a subject is required to
add to an existing drawing. More complex, asymmetri-
cal embellishments of the existing drawing are given
higher scores. Participants in this study provided more
symmetrical, less complex embellishments while under
the influence of MPH, indicating that creative thinking
may be subtly influenced with stimulant treatment.

In conclusion, although these data do not suggest
robust effects of MPH on flexibility in problem solving
or higher order thinking skills, a significant effect on
elaborative thinking was found, suggesting that the ef-
fects of stimulant treatment on creativity should be fur-
ther explored. It is possible that impairment in some
aspects of creative thinking may contribute to the cog-
nitive nonresponse reported in an estimated 30% of
children treated with stimulants. Further exploration of
subtle effects of stimulants on creative processes may
yield higher numbers of nonfavorable responders in
this important domain of human functioning, a possi-
bility that could have ramifications for treatment prac-
tices for ADHD.
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