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Abstract 

The P300 component of the event-related brain potential (ERP) is a sensitive, non- 
invasive, and convenient measure of cognitive dysfunction resulting from a variety of 
etiological agents. Application-orientated research on using the P300 measure as a cognitive 
probe for a wide range of neurological and psychiatric situations has been expanding rapidly in 
the last decade. 

The aim of this paper is to preview issues of application-oriented P300 research in 
occupational and environment medicine. Firstly, the neurophysiological background of the 
P300 is oudined. Secondly, the recent findings of P300 abnormalities following various 
occupational and environmental exposures are overviewed. Thirdly, the empirical issues for 
application-oriented research such as the potential causes of variability, limitation and 
difficulty are summarized, with suggestion for controlling them and for future standardization. 
Finally, it is concluded that P300 assessments demonstrate promising possibility as a sensitive 
marker for general cognitive dysfunction in occupational and environmental medicine. 

Keywords: cognitive dysfunction, event-related potential (ERP), neurotoxicology, 
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Neurophysiological Background 

P300 and Oddball Paradigm 
The P300 [or P3; with P denoting positive-going, and 300 

denoting its modal latency or 3 denoting its ordinal sequence '] is 
a large event-related potential (ERP) component, with its peak 
over central-parietal scalp sites and latency ranging 280-600 ms, 
depending upon the task, stimulus modality and subject's age 
(Fig. 1). It is sometimes also referred to as the "late positive 
component" (LPC) ,.21. It can be further divided into P3a (frontal 
P300) and P3b (parietal P300). In most application-orientated 
studies, however, the main interest concerns P3b that is generally 
termed P300 3.41 

The P300 is one of the most extensively studied ERP 
components (Fig. 2), because it may reflect cognitive processes, 
such as orientation, attention, signal perception and memory "5- 
"~. It can be elicited by visual, auditory, somatosensory, or 
olfactory stimuli in a variety of experimental settings 5 .......... L In 
tile most widely used target detection (task) "oddball paradigm", 
the target stimulus occurs randomly and infrequently (e.g., 20%) 
among the frequently delivered (e.g., 80%) non-target stimulus 
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(Fig. 3) '3~5L The subject is instructed to detect the target and 
indicate the detection by way of "count" and "show" (i.e., 
"button-press" or "finger-tap" so that his behavioral performance 
can be measured simultaneously. The count response (condition) 
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Fig. 1 The ERP recording system and flow charter of ERP signal- 
processing. It shows that the averaging process extracts ERP 
components from the background EEG signal ("S": stimulus- 
onset). 



P300 of Occupational and Environmental Exposure 

Middle Latency 
Potentials 

-pv 

P300 
-~ 

P200 : - 

/ ~  ".. Slow wlv l  

~ "~ i N200 
~oO:/o ~'* 

/ 
/ 

~ N'IO01 / 
\ / 

Nd 

I I I 
1 ~ io ioo iooo 

STIMULUS 
ONSET TIME (MSEC} 

Fig. 2 Frequently recorded ERP components with their typical 
polarities, latencies, shapes and amplitudes (Reprinted with 
kind permission from J. Polich). 
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Fig. 3 Schematic of the oddball and single-stimulus paradigm ("T': 
target stimulus; "S': non-target stimulus). The ERP waves 
from the two paradigams are superimposed to indicate that 
they are similar (Reprinted with kind permission from J. 
Polich). 

is sometimes too demanding to be followed by subjects especially 
those from patient populations because of the extra burden on 
calculation and memorization. The finger-tap is the easiest of the 
three, and an alternative for the clinical setting ,4~. However, the 
P300 parameters and hence its sensitivity elicited by count 
response and show response may be different 'r 

Neurophysiological Basis 
The neurophysiological basis of the P300 is as yet unclear ~"~' 

,4. ,,~, 2,,~ and a source of  debate 2~, 22~ despite a large number of  
studies in normal, pathological human subjects ~9, 23-27~, as well as 
in surgical patients using implanted intracranial electrodes 2,-~o). 
Furthermore, P300-1ike potentials have also been extensively 
studied in non-human mammal models such as rats, rabbits, cats, 
and monkeys ~'-'~. Several candidate neurogenerators of P300, 
including the hippocampus, etc., have been proposed ~9,23, 2,,~01 
Nevertheless, more recent approaches have suggested multiple 
generator sources of P300 elicitation 2o,2,, 37-,2~. These findings 
indicate that the P300 component of the ERP appears to reflect 
the activity of  a widely distributed, complex neural network 
composed of  many diverse cortical and subcortical structures, 
which are affected by the stimulus-event related attention and 
memory processing 2,,. 37-4o). Taken together, the recent multiple- 
neural-contribution proposition of the P300 generation implies 
that the P300 component is a result of the "net" effect of the 
cognitive process for the eliciting event. It may play a more 
fundamental role in cognition that is broad-based rather than 
reflecting just a single or specific cognitive function. This, 
therefore, seems to predispose the P300 as a probe of general 
cognitive disturbance. It also means that P300 measures can offer 
little help in locating the neurological damage. 

P300 Associated Cognitive Processes 
In general, voluntary detect ion of  an infrequent,  task- 

relevant stimulus elicits a P300 (P3b), which appears to index the 
attention and memory processes that are engaged in the task 
performance '""~. The amplitude of  P300 seems to reflect the 
allocation of  at tention resources (e.g., phasic attention and 

working memory) for a given task ,4. 2o.,,~ and is associated with 
superior memory performance 20.,3~. P300 latency is thought to 
indicate the timing of perceptual processing 7... ~, although some 
studies suggest that postperceptual effects were also involved 3~ 
Nevertheless, P300 latency from the averaging procedure reflects 
mainly premotoric or perceptual processing and is unaffected by 
motoric processes ,5~. For instance, the P300 component  is 
influenced by perceptual demands - a difficult discrimination 
task and/or longer categorization of  the target will cause a delay 
in P300 latency ,~.4,46~. Thus, P300 measures can be used to index 
cognitive functioning that reflects the integrity of the brain and is 
especially sensitive to disorders that affect attention allocation and 
immediate memory ,4~. 

In this context, the mainstream psychological/behavioral tests 
suffer from several drawbacks. They are subjective and culture- 
dependent since the scores are based directly upon the subjects' 
answers that are apt to be affected by factors such as motivation, 
test anxiety, etc. In contrast, the P300 component is objective, 
culture-free, and quantifiable. A subject's task performance can 
be evaluated objectively with the target stimulus hit-rate, so that 
both the tester and subject biases can be control led more 
effectively ,7-49~. Hence, P300 has inspired a wide range of research 
efforts to explore its utility as a cognitive probe of various central 
nervous system abnormalities. For example, P300 latency is 
negatively correlated with the cognitive mental capability affected 
or compromised by various physiological as well as etiological 
conditions 2, 501 - -  delayed P300 latency may reflect a cognitive 
slowing 5,) and has been applied to study cognitive alterations 
related to aging 52), alcohol 531, smoking 54), Ahheimer's 55) and 
Parkinson's diseases 5~), schizophrenia 57~, and HIV-epidemiology 
5~, etc. 

Taken together, the P300 offers many attractions as an 
objective maker of general cognitive alteration. It is certain that 
some cognitive processing in the brain has changed if there is a 
change in the P300 measures. However, it cannot be concluded 
that nothing has changed in the brain simply because we have 
failed to find a significant change in the P300 measures. 
Furthermore, caution must be taken to explain what exactly the 

104 



P300 of Occupational and Environmental Exposure 

cogni t ive d is turbance  is and what  locat ion in the brain is 
involved, because the P300 cannot provide a precise description 
of  what exactly is happening and where its main generator is 
located in the brain. 

The diagnostic power of  the P300 seems to lie in that it is a 
sensitive and objective marker (compared with psychological 
tests) and that its sensitivity in the time domain is better than 
other objective neuroimaging methods such as (f)MRI and PET. 

300 C h a n g e s  f r o m  O c c u p a t i o n a l  a n d  E n v i r o n m e n t a l  
E x p o s u r e  

Outlined in Table 1 are the recently available studies that 
show that changes in P300 could reflect the neurological and 
neu ro tox i co log i ca l  impac t s  o f  var ious  occupa t iona l  and 
environmental exposures (chemical as well as physical etiologies). 
In some cases, the P300 changes have even been found in 
individuals who have been exposed only to below "safe" dosage 
levels, or before any pre-clinical manifestation could be observed. 
In other cases, it appeared to be able to reflect the detoxification 

Table I Reported P300 changes from occupational & environmen- 
tal exposure. 

STUDY INSULTS LATENCY AMPLITUDE 
CHEMICAL 

Lindgren et al. (1997) 
Steinhauer et al. (1997) 
Morrow et al. (1996) 
Kumar et al. (1996) 
Morrow et al. (1992) 

Organic Solvents 

Polychlorinated 
Chen et al. (1994)  Biphenyls (PCBs) + 
Murata et al. (1997) Organophosphate 

Compounds (OPs) + 
Estrin et al. (1990)  Ethylene Oxide (EtO) 
Wasch et al. (1989)  Hydrogen Sulfide (H2S) + 
Fowler et al. (1993) Nitrous Oxide (N20) + 
Fowler et al. (1993) + 
Fowler et al. (1990) + 
Fowler et al. (1988) + 
Estrin et al. (1988) + 
Solliway et al. (1995) Lead (Pb) + 
Solliway et al. (1994) + 
Murata et al. (1993) + 
Araki et al. (1992) + 
Wennberg et al. (1992) Manganese (Mn) + 

PHYSICAL 
Hirata et al. (1995)  Vibration + 
Wada et al. (1991 ) Hyperbarism + 
V~ernes et al. (1989) + 
Fowler et al. (1992) Hypoxia + 
Fowler et al. (1992) + 
Fowler et al. (1988) + 
Danos et al. (1994) Sleep deprivation + 
Morris et al. (1992) + 
Fowler et al. (1994) Workload + 
Kramer et al. (1987) 

+a 

+ 

+ 

.,+b 

+C 

+ 

+ 

+ 

+.d 

+ 

+ 

+: significant change (latency prolonged, or amplitude decreased) 
-: no significant change found 
a: from patients of solvent-induced toxic encephalopathy 
b: ,,_,, from visual oddball, but "+" from auditory oddball 
c: only up to 25% NeO, not for >25%-35% N20 
d: marginal decrease 

procedures. These findings suggest that P300 may also be helpful 
in assessing the therapeutic effect as well as in defining "safe" 
exposure levels. Each of the major categories are previewed and 
critiqued below. 

Chemical Etiology 
Organic solvents 

Male patients of chronic solvent-toxic-encephalopathy (with 
at least 5 years of  daily exposure to a mixture of  fat-soluble 
substances such as white spirits, thinners and degreasers) showed 
markedly smaller P300 amplitudes, and lower signal detection 
performance in the relatively complex dual-task settings -i. 

Research on aliphatic-and-aromatic-organic-solvent-toxic- 
encephalopathy revealed delayed P300 latencies and decreased 
P300 amplitudes ~"~. These longer P300 latencies were positively 
associated with poorer cognitive performance [the Pittsburgh 
Occupational Exposures Test (POET) battery]. The attentional 
factor on the counting task alone (F=11.9, P=0.O02), or lower 
intell igence scores on choice reaction task alone (F=15.4, 
P=0.0005) accounted for 30% of  the latency variance]. The  
reduced P300 amplitudes were strongly associated with higher 
levels of  psychiatric symptomatology [Global Severity Index 
accoun ted  for 24% (F=8.9,  P=0.006)  or 35% (F=15.1 ,  
P=0.0006) of  the amplitude variance on the counting or the 
choice reaction time task, respectively]. It was also associated with 
a slower reaction time [17% (F=8.2, P=0.007) or 16% (F=8.7, 
P=0.006) of  the variance on the counting or the choice reaction 
task, respectively]. In an earlier report ~,1, the same group found 
significantly delayed P300 latencies and significant correlation 
between these latencies and the length of exposure [correlation 
coefficient is 0.80 for the counting task and 0.64 for the choice 
reaction task, respectively; P<0.05]. In addition, that the duration 
of exposure accounted for 64% of the variance on P300 delay 
implies that P300 prolongation is associated with increased 
exposure. 

Research on paint-and-solvent exposed journeymen painters 
has found significantly delayed P300 latencies only from recently 
(within 1-66 hours) exposed painters and not from those who 
were free from exposure at least 4 days. Therefore, the authors 
mentioned the possibility that the delayed P300 latencies in 
younger workers was reversible and might return to normal range 
simply after cessation of exposure ~2~ 

P300 latency prolongation has also been reported among 
rubber factory workers exposed to vapors of  multiple organic 
solvents 637 Taken  together,  these results imply that  P300 
measures may be a useful assessment of  CNS integrity following 
neurotoxic exposure. 

Polychlorinated biphenyls (PCBs) 
Children of  PCBs-v ic t im mothers  showed apparen t ly  

prolonged P300 latencies, and significantly reduced P300 
amplitudes ~4~. Further, the delayed latencies were inversely related 
to their low full-scale intelligence quotient (FIQ) from Wechsler 
Intel l igence Scale for Chi ldren-Revised  Test  (corre la t ion  
coefficient: r=-0.6, P=0.003 at Cz; and r=-0.5, P=0.005 at Pz). 
These reflect the long-term neurotoxic effects of  PCBs on the 
cogni t ive  func t ion  o f  p r ena t a l - exposed  ch i ld ren ,  and 
demonstrated the potential of  P300 in detecting such kind of 
subtle cognitive deficits. 

Organophosphate compounds (OPs) 
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Exposure to OP components such as nerve gas and pesticides 
will result in anxiety, abnormal EEGs, and cognitive disruptions 
65-6~). Significantly prolonged P300 latencies have been found on 
the victims of the Tokyo Subway Sarin Attack even 6-8 months 
later, which indicates that sarin exposure produced a longer, 
persistent neurotoxic effect even after the recovery of brain 
cholinesterase (ChE) activity and the disappearance of all obvious 
clinical abnormalities 69). P300 latency also has been prolonged 
among workers engaged in spraying fenthion pesticide, together 
with significant changes in cognitive functions (Benton Visual 
Retention Test, and Alexander Passalong Test) and significantly 
lowered serum ChE level 70). Thus, P300 latency may indicate 
both acute brain-toxic deficits and asymptomatic sequelae of OPs 
exposure. 

Ethylene oxide (EtO) 
Chronic,  low-level EtO exposed hospital workers 

demonstrated significantly low P300 amplitude, although their 
P300 latency delays were not statistically reliable 7,~. 

Hydrogen sulfide (HAS) 
Abnormally prolonged P300 latency combined with 

neuropsychological testing has suggested persistent cognitive 
impairment caused by incidental-and-discrete cases of acute H2S 
exposure TM 

alcohol, since these factors were evenly met in controls. 
Nevertheless, it is still unknown whether such factors as exposure 
to noise, dust and workload have contributed to the P300 
prolongation because they were not evenly met although the 
pertinent subjects might be unavailable. Studies on currently 
vibration-exposed workers may help to further clarify whether 
vibration is the main cause of the cognitive delay indicted by the 
prolonged P300. 

Hyperbarism (chamber diving) 
Hyperbaric helium-oxygen chamber saturation diving 

corresponding to 70 - 180,4), and 354 ~s) meter below sea surface 
level or meters of seawater (msw), could cause a clearly prolonged 
P300 latency on professional divers. When the depth reached 360 
msw, P300 could not be recorded. These results suggest that 
P300 may be useful for detecting early cognitive alteration and 
early signs of high-pressure nervous syndrome (HPNS). 

Hypoxia 
Increased visual response time (RT) is believed to be one of 

the predominant features of hypoxia. Hypoxia delayed either 
visual or auditory P300 latency and RT '6~). Compared with 
response time, P300 latency is non-intrusive and less sensitive to 
response-related variability. So it is potentially a more stable and 
sensitive measure of hypoxia-induced cognitive impairment. 

Nitrous oxide (N20) 
Research on sub-anaesthetic doses of N20 has shown that 

P300 measures, especially delayed P300 latency, may sensitively 
index the transient, dose-dependent cognitive disturbance 
produced by N20 narcosis 7~-77~. These prolonged latencies were 
strongly related to the increased reaction time (RT) (correlation 
coefficient ranged from 0.49 to 0.73 in reference 74, and from 
0.60 to 0.82 in reference 75) 

Heavy metals 
P300 latencies from lead-zinc-copper-exposed gun metal 

factory workers 7~. 79), and low-level-lead-exposed battery factory 
workers 8o ~,) were significantly prolonged. The prolongation 
positively correlated with their blood lead (correlation coefficient: 
r=0.447, P<0.05 in reference 78 and 79, or r=0.40 P<0.002 in 
reference 80 and 81), urinary lead (r=0.507, P<0.05 in reference 
78 and 79), urinary c~ -aminolevulinic acid (r=0.34, P<0.001 in 
reference 80 and 81), and working years (r=0.492, P<0.05 in 
reference 79). 

The findings of prolonged P300 latency from low-level 
manganese exposed steel smelting workers has been taken to 
mean that P300 may reveal early and subclinical cerebral 
dysfunction as a "serious sign of low-level but unacceptable 
occupational manganese exposure" ~). 

Physiological Etiology 
�89 

Significantly delayed P300 latencies were observed in 
vibration-exposed ex-workers with severe cognitive (mainly 
memory and judgment)  dysfunction. The latencies were 
negatively related to the duration of abstaining from the exposure 
[r=-0.455 (age-adjusted), P<0.01 at Cz and r=-0.382 (age- 
adjusted), P<0.05 at Pz]. These findings implied that vibration 
affects cognitive process and P300 latency ~3). It seems unlikely 
that the delay was directly caused by aging, smoking and drinking 

Sleep deprivation 
The fact that a night of sleep deprivation has caused 

significantly decreased P300 amplitude and increased P300 
latency ~9.90) suggests that P300 is a more sensitive cognitive 
measure of sleep deprivation than the routinely used behavior 
measure - response time (RT). One possible explanation lies in 
that RT is to a greater extent composed of the time for making a 
"physical action". Therefore, the determinant portion of RT is 
much slower, and longer than the duration for just a mental 
process (i.e., the P300 latency). Thus, any changes reflecting only 
early or slight abnormalities in the domain of time will be 
"buried" in the RT and invisible. 

Workload 
The workload effect on P300 has been studied under 

different complex dual-task paradigms. In a simulated flight 
mission (main) task that changed the wind-speed and the 
direction as the workload-manipulation, the amplitude of the 
P300 (elicited by using auditory oddball as a secondary task) 
decreased monotonically with the increase of the workload ,m. In 
a simulated aircraft-landing task that changed the turbulence and 
hypoxia as workload manipulation, visual and auditory P300 
latencies increased clearly and systematically with the increase of 
workload and the decrease of performance 92). The complex 
resource-competition between the main task and the second task 
has made the explanation difficult, because (as described earlier) 
the P300 component seems to reflect the "net effect" of cognitive 
activity. Therefore, the P300 amplitude decrease means that the 
workload-manipulation of the first study primarily produced a 
net decline in the attention resource allocation, while the delayed 
P300 latency of the second study reflected a major slowdown in 
perceptual capability. Taken together, the obvious discrepancy in 
the processing demands of the main tasks and the resulted 
resource-competition between the main and the secondary task 
resulted in different P300 alteration. It suggested that P300 
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measures are selectively sensitive to the task-relevant attributes of 
the workload. 

Empi r i ca l  Cons ide ra t i ons  in P 3 0 0  Appl ica t ion  

Except for etiological insults, empirical observation and 
research have revealed that many biological/physiological factors 
such as age, body-temperature and food-take (Tab. 2 of reference 
14) and technical parameters such as stimulus intensity, inter- 
stimulus-interval (ISI) and target deliver probability may also 
potentially cause variations in the P300 measurement ~4. ~3.,,4~. (For 
a comprehensive review of these factors, please see reference 14 
and 93.) It is, therefore, essential to base the diagnostic utility of 
P300 measurements on an empirically demonstrated basis and 
combine P300 measures with other pathological evidence such as 
the history of exposure to improve its diagnostic specificity. 

The utility of P300 can also be enhanced by taking measures 
to minimize the effects of  biological/physiological factors '4' 937. 
For example, three kinds of measures are proposed to reduce 
biological-factor-induced inter-group variability and hypothesis, 
test error: (a) controll ing circadian, ultradian and seasonal 
differences by measuring body-temperature, recency of  food- 
intake, and fatigue, etc.; (b) matching aging, gender, and 
handedness, etc.; (c) taking biological factors as independent 
variables in data analysis. Table 2 presents some recommended 
technical parameters for recording oddball P300,4~. They may 
offer help to control the technical variability in P300 recording. 

A n o t h e r  major  obstacle  o f  P300 appl ica t ion  is the 
insufficient standardization of  the P300 recording. This problem 
is complicated by suggestions that the sensitivity of the P300 
elicited by different paradigms and response conditions are 
different ~6,~1. These findings provided further evidences to 
support use more than one paradigm and/or response to the same 
pathological population so as to improve the sensitivity of the 
P300 and to reveal abnormalities as much as possible. This, 

Table 2 Recommended parameters for auditory and visual clinical 
P300 paradigms [Reprinted from J. Polich .4 1998, with 
kind permission from Lippincott-Ravan Publishers, 12107 
Insurance Way, Hagerstown, MD 21740, USA]. 

Parameter Comment 
Stimulus factors 

Target 
Standard 
Duration 
Intensity 
Interstimulus Interval 

Subject and task 
Seated position 
Eyes open 
Finger-tap/button-press task 
Target probability at 0.20 

Electrophysiological recording 
Electrodes Fz, Cz, Pz, EOG 
Reference A 1/A2 
Ground forehead 
Bandpass 0.01-30Hz 
Epoch length 800-1000ms 
Artifact rejection _+ 1001' V 
20 + correct target trials 
Replication of two blocks 

EOG, elecrooculogram; ERP, 
variation. 

Auditory Visual 
1,000Hz X 
2,000Hz O 
10-ms rise/fall time, 50-ms plateau 100ms 
70-dB nHL Moderate 
2-3s 2-3s 

Lying down is acceptable if necessary 
Eyes closed acceptable if subject makes too many movements 
Avoide count task because it is too difficult 
Probability at 0.10 is acceptable but time-consuming 

Midline recordings a minimal configuration 
Nosetip is acceptable 
Fp 1 or Fp2 can also be used 
High pass of 0.1-0.5Hz acceptable; the lower the better 
Length may be longer for other ERPs (e.g., CNV) 
50/z V more conservative 
25 + in average best 
Facilitates component identification 
event-related potential; CNV, contingent negative 

therefore ,  imposes an extra bu rden  on the p roposed  
standardization since it means that more than one paradigm 
and/or response should be standardized in order to meet the 
future requirements on differential diagnosis. On the other hand, 
the P300 application would also benefit from the rich diagnostic 
capacity reserved in its eliciting paradigms and/or responses. 
Although an unclear neurophysiological basis of the P300 means 
that it can hardly offer much help now, it will not prevent the 
proposed standardization from progressing along an empirical- 
o r ien ted  or pa ramet r i c  path like that  o f  the 
electroencephalography (EEG). Therefore, the standardization 
would benefit greatly if future application-oriented studies could 
make major progress in characterizing the P300 changes resulted 
from various etiological and biological factors under different 
eliciting conditions. In this respect, there is still a long way to 
accomplish. 

The recent report of a "good to excellent inter-laboratory 
P300 measures consistency" across many differently distributed 
laborator ies  b rough t  us one step fur ther  towards the 
s tandardizat ion of  P300 testing 95.~. It provides us with 
quantitative evidence for the promotion of this method since it 
had demonstrated that P300 was reliable and replicable. It also 
laid the foundation for future large-scale cross-laboratory studies 
in order to establish a numerical diagnostic calibration based 
upon a suf f ic ient ly  large sample o f  scores f rom various 
populations. 

One more potential problem with P300 application comes 
from the report of failure in recording recognizable P300 from 
some clinical populations 94~, partly because the eliciting paradigm 
and/or task is too demanding for their compromised cognitive 
capabilities. When the easiest finger-raising task is still too 
demanding for them, alternative paradigms could provide a 
choice. It is demonstrated recently that both active and passive 
"single-st imulus" paradigms may yield comparable  P300 
measures to that from a typical oddball paradigm ~7,~,~. In these 
paradigms, only the target stimuli are presented. The frequent 
standard stimuli are omitted or replaced with either "silence" in 
auditory modality or "blank screen" in visual modality (Fig. 3). 
Hence, the mental demands on the subject and the relevant 
technical requirements are minimized. Such methodologies may 
offer alternatives in assessing the cognitively impaired, young 
children, elderly patients, and the uncooperative. Nevertheless, 
caut ion should be taken in explaining the date since the 
sensitivity of these tests may be different from that of typical 
oddball paradigm. Further studies are needed. 

C o n d u s i o n  

Observations and interest in using the P300 component to 
assess cogni t ive  dys func t ion  from occupa t iona l  and 
environmental insults have increased substantially in the last 
decade. The available data have shown that prolonged latency 
and/or decreased amplitude of  P300 may sensitively reflect the 
cognitive disturbances caused by various occupational  and 
environmental-related neurological and neurotoxicological  
agents. More importantly, the P300 component may be sensitive 
to profile the "dynamic course" of the exposure as well as the 
detoxification process. 

Taken  together ,  the cur ren t ly  rapid expend ing  o f  
application-oriented P300 research has benefited considerably 
from the sophistication of  P300 techniques, including the 
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improved control of previously ignored variability. The P300 
may become a subclinical marker of general cognitive disturbance 
in occupational and environmental medicine if its measures can 
be further characterized and standardized by studies. At the 
present stage, it can be used as an objective indicator of general 
cognitive alternations by associating with standard 
neuropsychological tests and other pathological evidence such as 
history of exposure. 
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