
sedentary individuals should incorporate both energy-re¬
stricted diets low in saturated fat and high in fiber and aerobic
exercise training. Finally, we agree that better strategies
must be developed and implemented to maintain weight loss
and regular participation in exercise activities.

Leslie I. Katzel, MD, PhD
Andrew P. Goldberg, MD
University of Maryland School of Medicine
Baltimore
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Cognitive Effects of MarijuanaCognitive Effects of Marijuana
To the Editor.\p=m-\Thereport by Drs Pope and Yurgelun-Todd1
on residual cognitive effects of heavy marijuana use high-
lights the importance of recognizing that chronic and abusive
use of psychotropic compounds such as marijuana may have
serious negative sequelae. However, the strength of these
conclusions are not without methodological caution. Perhaps
the most important of these concerns drawing inferences
from research based on short-term clinical trials.
Deficits in intellectual and neuropsychological functioning

may represent antecedents, concomitants, or consequences of
chronic drug (ie, marijuana) use. The short-term nature of
their study prohibits teasing apart these temporal and often
confounding relationships. Comparison with matched con-
trols represents a potentially effective means of statistically
controlling for underlying differences (ie, premorbid psycho-
pathology). However, there are a number of psychosocial
conditions that cannot be statistically corrected through the
use of matched controls. Studies of adolescents have consis-
tently found that low self-esteem, poor social (eg, assertive)
skills, and personal competence (eg, problem-solving) skills
are both causally linked to the initiation and early stages of
drug abuse2 and consequences of drug abuse.3 Failure to
assess and account for factors identified in previous studies
as antecedents and/or consequences seriously limits the in¬
ferences about the consequences ofmarijuana use that can be
drawn from cross-sectional or short-term studies.
In our own longitudinal research,3 we have examined the

consequences ofdrug use on cognitive functioningby tracking
a cohort of adolescents for 5 years through a critical and for¬
mative period ofdevelopment. Findings from our study show
that early adolescent drug use had significant long-term ef¬
fects on later cognitive functioning (decreasing implementa¬
tion of cognitive self-management strategies).We also report
moderately strong inverse contemporaneous association be¬
tween later drug use and multiple facets of cognitive perfor¬
mance. Despite the strength of these associations, these data
suggest that among a small subset of the sample the pro¬
tracted nature ofdrug use in concert with early behavioral and
psychological deficits had the most damaging effects on sub¬
sequent cognitive performance. If we drew on this select
sample for the purposes ofusing them as potential candidates
in the study by Pope and Yurgelun-Todd, we would draw in¬
correct inferences to their marijuana (or other drug) use. In
fact, deficits in cognitive efficacy may have preceded their
drug use and actually may have been the key motivational in-

gredient for their protracted drug use. Persistent drug abuse
may arise from chronic neuropsychological and behavioral
deficits, supporting the notion that drug use is a form of
palliative coping for individuals lacking other internal coping
resources.
Based on our own findings, we are inclined to believe that

the subjects in the study by Pope and Yurgelun-Todd are not
"truly matched" on the myriad psychosocial conditions that
foster continued marijuana use, and these primary early-
stage deficits in psychosocial functioning may be instrumen-
tally responsible for the pronounced deficits in neuropsycho¬
logical performance observed in chronic marijuana users.
Additional studies are needed to rule out such confounders
and more clearly establish the presence and nature of neu¬
ropsychological performance deficits deriving from chronic
marijuana use.

L. M. Scheier, PhD
Gilbert J. Botvin, PhD
Cornell University Medical College
New York, NY
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In Reply.\p=m-\Wecertainly agree with Drs Scheier and Botvin
that heavy marijuana usersmight have antecedent neuropsy-
chological and behavioral deficits to a greater degree than oc-
casional marijuana users and that this phenomenon could ac-
count for the differences observed in our study. In fact, we
address this question in detail in our article. However, our
analyses controlling for verbal IQ and reported Scholastic Ap-
titude Test scores both suggested that premorbid deficits
were unlikely to account for the differences in cognitive func-
tioning observed. Further, we were unable to detect clear dif-
ferences between even the heaviest and the lightest mari-
juana users on a number of psychological and behavioral
measures.1 Similarly, in the other large recent study ofthe re-
sidual cognitive effect of marijuana,2 an analysis using test
scores obtained years earlier, prior tomarijuana use, also sug-
gested that premorbid deficits could not account for the find-
ings. Thus, the burden of proof remains with those who sug¬
gest that impaired cognitive functioning in heavy marijuana
users might be attributable to impaired premorbid function.
All this aside, we agree that this issue still requires further

study. However, it is difficult to conceive ofspecific additional
studies that would fully resolve the question, since one can
never match subjects on all possible measures of premorbid
function or control for all such confounders in a retrospective
statistical analysis. The only definitive study would be a

prospective design in which subjects were randomized by the
investigators to heavy marijuana use vs placebo for several
years, and ethics would preclude this.

Harrison G. Pope, Jr, MD
Deborah Yurgelun-Todd, PhD
McLean Hospital
Belmont, Mass
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To the Editor.\p=m-\Asthe article by Drs Nickens and Cohen1
suggested, it is difficult to discuss the issues facingminorities
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