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Effect of Methylphenidate on Learning in Normal Population

Kyoung-Sae Na, M.D. and Soyoung Irene Lee, M.D., Ph.D.
Department of Psychiatry, Soonchunhyang University College of Medicine, Bucheon Hospital, Bucheon, Korea

Methylphenidate is a widely used stimulant for treatment of attention-deficit hyperactivity disorder (ADHD). In addition to

core symptoms of attention and behavioral symptoms, methylphenidate is even effective for executive functions. However, abuse

and misuse of stimulants, including methylphenidate, for the purpose of cognitive enhancement is an issue of concern world-

wide. Some prejudices and misunderstandings against methylphenidate are popular ; however, little attention has been given to the

neuropsychiatric evidence of methylphenidate for enhancement of cognitive function among healthy populations. In this article,

our aim was to conduct a review of previous studies investigating the effect of methylphenidate in healthy populations. Findings

from several recent studies have demonstrated the effectiveness of methylphenidate for enhancement of cognitive function in

healthy populations. The mechanisms of cognitive enhancement are thought to be associated with motivation and the reward cir-

cuit in the brain. However, when considering the risk to benefit, an official discussion of the use of methylphenidate among

healthy members of the population would be premature. Instead, investigation of epidemiological studies of the prevalence of mis-

use of stimulants among healthy members of the population, particularly adolescents and college students, is needed. In addition,

based on achievements reported in previous studies, investigation of the effect of an approach using non-pharmacological enhanc-

ing motivation, which will in turn result in increased cognitive function would be helpful.
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Table 1. Summary of cognitive task results of methylphenidate on healthy adults

Number (M/F) Age* (years) Body weight (kg)

Results

Tests

Comparisons

MPH (mg)

Before 1990s

No drug effects on cognitive performance

secobarbital

MPH, placebo Target detection task
20, 0.28mg/kgMPH, placebo CPT-X

19-28 66-77

12/0

Hink et al'®

No drug effects on cognitive performance
No drug effects on cognitive performance

Reduction of omission errors in MPH

23.8 (2.85) 59.4-87.1

19.68 (2.72)

13/0
23/0

Coons et al'” 1st

20, 0.3mg/kg MPH, placebo CPT-X

51.2-74.2

2nd

CPT-Double

0.3mg/kg MPH, placebo CPT
20, 0.29mg/kgMPH, placebo CPT-Double

Reduction of commission errors in MPH

NA
69.22 (6.03)

22—-43

19.23(0.87)

5/7
22/0

Aman et al®

Reduction of omission errors and response time in MPH

Strauss et al?”
After 1990s

Improvement

When MPH was taken on the first session :

28/0 21.25(1.84) NA 20, 40 MPH 20mg CANTAB battery

Elliott et al®?

of spatial memory and planning in MPH
When MPH was taken on the second session :

MPH 40mg
Placebo

Performance accuracy was impaired, response

latencies were decreased
Improvement of spatial memory in MPH

MPH, placebo CANTAB battery, spatial

40

34.8 (3.40)

10/0

Mehta et al®

working memory task

MPH, placebo Numerical calculation

No drug effects on cognitive performance
Reduction of reaction time during working

32(7) NA 20
NA

33(3)

12/11
16/0

Volkow et al®

Tomasi et al®

LHEM| -

Working memory, visual

MPH

20

Y E

memory task in MPH

attention task
. the Cambridge Neuropsychological Test Automated Battery, CPT : continuous perfor-

1 Age (years) was presented as range or mean (SD). MPH : methylphenidate, CANTAB

mance test, NA : not assessable

*
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