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COHEN, H. L., W. WANG, B. PORJESZ, L. BAUER, S. KUPERMAN, S. J. O'CONNOR, J. ROHRBAUGH AND
H. BEGLEITER. Visual P300: An interlaboratory consistency study. ALCOHOL 11(6) 583-587, 1994. — The P300 compo-
nent of the event-related potential is reduced in both abstinent alcoholics and in males at high risk for developing alcoholism.
Here, 96 males (X = 22.1 years) who were part of an interlaboratory (n = 6) consistency study in the national COGA
(Collaborative Study on the Genetics of Alcoholism) Project were subjects in a visual target selection paradigm. Each of the
participating laboratories used the same experimental design, hardware and software. Each subject received a randomized
series of target, nontarget and novel visual stimuli, and upon detecting the target stimulus, was required to make a button
press as quickly as possible. Statistical analyses indicated that there were no significant differences in P300 amplitude and
latency at the Pz electrode under any of the aforementioned conditions across laboratories. Thus, the interlaboratory consis-

tency of the visual P300 indicates that it may be of utility in a national collaborative study on the genetics of alcoholism.

Visual P300 Event related potential Consistency

ELECTROPHYSIOLOGICAL investigations into the conse-
quences of chronic ethanol abuse on event-related potentials
(ERPs) have demonstrated reduced P300 amplitudes in absti-
nent alcoholics (8,18,20,29-31). This finding does not change
with prolonged abstinence (26) and was postulated to antecede
the development of alcoholism. In 1984, Begleiter et al. (3)
demonstrated reduced P300 in high risk vs. low risk indi-
viduals without the administration of ethanol. While the re-
sults of some subsequent studies have been either negative or
equivocal (11,21,22,24), numerous studies have replicated this
finding (4,5,10,14-16,27,28,39). It has been suggested that
this P300 deficit antecedes the development of alcoholism and
is a highly heritable trait, and may be considered as a biologi-
cal phenotypic marker for the development of alcoholism
(1,20).

Background

Since its discovery by Sutton et al. (1965) (35), the P300
component of the event related potential (ERP) has been

found to be associated with processes related to the updating
of working memory (7), the information content of the stimu-
lus (32) and factors related to the value or subjective signifi-
cance of the stimulus (35), i.e., task relevance (36), unpredict-
ability (6), infrequency (37), and motivational content (2).

There is evidence that P300 generation may reflect activa-
tion of both cortical and subcortical regions. Human studies,
in which recordings from implanted electrodes were used to
identify the neural generators of P300, have implicated medial
temporal lobe structures, including the hippocampus and
amygdala (9), the diencephalon (38), and cortical loci includ-
ing frontal cortex and the inferior parietal lobule (34). On
the basis of both intracranial recordings and lesion studies,
Johnson (12,13) suggests that there may be different neural
generators for both auditory and visual P300.

The present investigation assessed the consistency of the
P300 component across six geographically separated labora-
tories, with each laboratory utilizing the same experimental
design, stimulus presentation, and data acquisition hardware
and software.

! Requests for reprints should be addressed to: Dr. Howard L. Cohen, Neurodynamics Laboratory, Department of Psychiatry, Box 1203,
SUNY Health Science Center at Brooklyn, 450 Clarkson Avenue, Brooklyn, NY 11203.
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METHODS
Subjects

The subjects in this study were 96, right-handed males
ranging from 18 to 29 years of age (X = 22.1). They consti-
tuted a national sample recruited by the six institutions com-
prising the COGA (Collaborative Study on the Genetics of
Alcoholism) Project and are the basis for a series of interlabo-
ratory ERP consistency studies. The participating laboratory
locations included: Indiana University Medical School (n =

16, X = 22.9), SUNY Health Science Center, Brooklyn

(n = 16, X = 21.9), University of California at San Diego
(n = 15,X = 22.6), University of Connecticut Health Center
(n =17, X = 20.4), University of Iowa Health Center (n =
17, X = 21.9), and Washington University School of Medi-

cine (n = 15, X = 23.3). The subject was required to be
male, 18-29 years of age, in good health, not be taking any
medication and have normal vision. He was given a question-
naire to assess the degree of drug and alcohol abuse as well as
the medical and psychiatric history for both the subject and
his first- and second-degree relatives. Positive findings in any
of the aforementioned categories were cause for exclusion
from the study. Furthermore, subjects were required to refrain
from ingesting any alcoholic beverages for a minimum of 24 h
before being tested. Verification was determined via a breath-
alyzer administered on the day of testing.

Experimental Design

The subject was seated comfortably in a dimly lighted,
temperature regulated, sound-attenuated chamber; the same
enclosure was used at each site (Industrial Acoustics Corp).
Moreover, the same experimental procedure and stimulus pre-
sentation and data acquisition hardware and software were
used at each lab. The subject was told to keep his eyes focused
on a fixation target centrally displayed on a computer monitor
(Concurrent Computer Corporation). Each subject wore a fit-
ted electrode cap (Electro-Cap International, Inc.) containing
the 21 leads of the 10/20 International System. The tip of the
nose served as reference and the forehead as ground. Both
vertical and horizontal eye movements were monitored. Arti-
fact rejection (EOG, EMG and saturation artifact, > 73.3
1V) was performed on-line.

Electrical activity was amplified 10K (Sensorium EPA - 2
Electrophysiology Amplifiers) and recorded over a bandwidth
of 0.02-50 Hz. Activity was sampled at a rate of 256 Hz,
beginning 187 msec prior to stimulus onset and continuing for
1.62 s. After each stimulus presentation, all 21 channels of
activity were simultaneously displayed on a monitor located
outside the test chamber. Digital filtering (32 Hz low pass
filter) of the raw data was performed off-line.

There were three classes of visual stimuli: target (the letter
X), nontarget (squares), and novel (a set of completely differ-
ent colored geometric figures and polygons that changed on
each trial), with the following probabilities of occurrence: tar-
get (0.125), nontarget (0.75), and novel (0.125). Each stimulus
subtended a visual angle of 2.5 degrees. Stimulus duration was
60 msec and the interstimulus interval (ISI) was 1.6 s. When
the subject detected the target stimulus, he responded with
the right index finger and depressed a button on a modified
computer mouse as quickly as possible. Response speed was
emphasized, but not at the cost of accuracy. The experiment
terminated automatically after a minimum of 25 target stim-
uli, 150 nontarget stimuli, and 25 novel, artifact-free trials had
been acquired. Trials with response times (RT) > 1000 msec
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were rejected. The ERPs from accepted trials were automati-
cally placed in target, novel, and nontarget response categories
for subsequent summation, averaging, and statistical analysis.
Differences in RTs to the target stimulus were also assessed
across laboratories.

Data Analysis

For each subject, the average ERPs to the target, nontar-
get, and novel stimuli were analyzed via an automatic peak
detection program. The P300 component was selected as the
highest positive peak within a time window of 275-575 msec
for the target, nontarget and novel stimuli. Thus, each sub-
ject’s data consisted of peak voltages (uV) and latencies (msec)
for each of the three stimulus conditions at each electrode.
Statistical analyses included MANOVA, ANOVA and Sidak
t-tests (33) and were used to determine whether statistical dif-
ferences existed in P300 amplitudes and P300 latencies mea-
sured at the Pz electrode, for the target, nontarget, and novel
stimuli at the six laboratories. P300 responses were analyzed
at Pz because it is there that the responses are most robust,
having their maximum amplitude. Additionally, there is sub-
stantial evidence indicating a significant reduction of P300 am-
plitude at the Pz electrode in both abstinent alcoholics (8,18~
20,29,30-31) as well as high risk individuals (4,14,15,27,39).

RESULTS

Figure 1 presents the grand mean (n = 96) ERP waveform
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FIG. 1. The grand mean ERP waveform at the Pz electrode (n = 96)

for the target, novel, and nontarget stimuli across all laboratories.
Also presented are the grand mean vertical EOG waveforms.
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at the Pz electrode to the target, novel, and nontarget stimuli.
In a similar manner, Fig. 2 displays the grand mean ERP
waveforms for each stimulus at each laboratory.

The results of the statistical analyses indicated that there
were no statistically significant differences in any of the inter-
laboratory comparisons of P300 amplitude or latency at the
Pz electrode. Individual MANOVAs were performed on P300
amplitude and P300 latency, under the target, nontarget and
novel conditions across all six laboratories; neither result was
statistically significant (P3 amplitude, p > 0.38; P3 latency,
p > 0.92). Similarly, the results of the Sidak #-tests indicated
no significant pairwise differences (alpha = 0.083) for P300
amplitude or latency at Pz for any of the three stimulus condi-
tions.

were conducted for the target, nontarget, and novel conditions
across laboratories. The results of these analyses confirmed
those from the MANOVA and indicated no statistically signif-
icant differences in the P300 amplitude or P300 latency.

An ANOVA across laboratories was also performed on the
RTs to the target stimulus. The grand mean RT was 449.9
msec, SD = 57.7, and there were no statistically significant
differences in mean RT across laboratories (p > 0.28).
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DISCUSSION

In the present investigation, a visual target selection para-
digm was used to evaluate the consistency of the P300 re-
sponse at the Pz electrode across six geographically separated
laboratories. Each laboratory was required to use the same
experimental procedure, hardware and software, to establish
the generalizability of our findings across the six COGA loca-
tions. As a consequence, the results indicated no statistically
significant differences in either P300 amplitude or latency for
target, novel and nontarget stimuli at the Pz electrode across
laboratories. We also observed that the novel response across
laboratories had a Pz maximum, likely reflecting the effects
of habituation.

The demonstration of a consistent interlaboratory P300
response at Pz suggests that P300 amplitude can now be
pooled across these geographically separated locations and
can be used in both segregation and linkage analyses assessing
the familial transmission of alcoholism. Twin studies have
documented a genetic contribution to P300 morphology (17,
23), while evidence that the P300 amplitude may be a potential
marker for the development of alcoholism derives from investi-
gations of individuals at high risk for the development of alco-
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FIG. 2. Mean ERP waveform at the Pz electrode to the target, novel, and nontarget stimuli at each laboratory.
INDU = Indiana University Medical School (n = 16); SUNY = State University of New York Health Science
Center, Brooklyn (# = 16); UCONN = University of Connecticut Health Center (n = 17); UCSD = University of
California at San Diego (7 = 15); UIOWA = University of Iowa Health Center (n = 17); and WASHU = Wash-

ington University School of Medicine at St. Louis (n =
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holism who manifest reduced P300 amplitudes (3,4,14-
16,27,39). It is interesting to note that in a recent meta-analysis
of P300 amplitude from males at risk for alcoholism (25) the
authors concluded that the P3 component, “may have predict-
ive value as an index of vulnerability for alcoholism when
well-designed paradigms are used to elicit ERPs.”
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