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ABSTRACT 

Pattern reversal evoked potentials (PREPS) were recorded in 51 normal elderly subjects (27 
males, 24 females). Elderly females had shorter PlOO and NlSO latencies, greater P100-N150 
amplitudes, and higher noise power than elderly males. The N1SO latency differences were 
significant even when PlOO latency effects were partialled out statistically. Gender differences in 
P100-Nl50 amplitude were independent of both noise power and PREP latency measures. These 
results provide evidence that, in the elderly, 1) gender differences in PREP amplitude reflect factors 
specific to CNS processing of visual stimuli rather than global CNS anatomic or physiological 
factors, 2) gender differences in PlOO latency reported in younger groups are also present in the 
elderly, and 3) there are separable factors underlying gender differences in NlSO and PlOO latencies 
in the elderly. 

DESCRIPTORS: Pattern reversal evoked potentials, PlOO, N150, Elderly, Gender differences. 

Gender is an important inter-subject variable 
which affects the amplitude and latency of pattern 
reversal evoked potential (PREP) components. The 
majority of studies throughout the age span have 
found both larger PlOO amplitudes and shorter Pl00 
latencies in females (Allison, Wood, & Go& 1983; 
Erwin, 1980; Halliday, 1982; Halliday, Barrett, Car- 
roll, & Kriss, 1982; Snyder, Dustman, & Shearer, 
1981; Stockard, Hughes, & Sharbrough, 1979; for 
review see Shearer, Cohn, Dustman, & LaMarche, 
1984). However, there have been some failures to 
find gender differences for both the amplitude and 
latency of PlOO (e.& Cohn, Kircher, Emmerson, & 
Dustman, 1985; Shearer & Dustman, 1980; Verma 
& Kooi, 1984), and an explanation for the incon- 
sistency of findings has not yet been forthcoming. 
It has been hypothesized that rather than reflecting 
functional C N S  differences between males and fe- 
males, gender differences in amplitude result from 
differences in factors such as skull thickness, and 
gender differences in latency are a consequence of 
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differences in head size, body temperature, pupil 
size, attention and arousal, or monoamine or hor- 
mone levels. 

There have been consistent reports of longer P 100 
latency in the elderly (Allison, Hume, Wood, & GoK 
1984; Allison et al., 1983; Celesia & Daly, 1977; 
Shaw & Cant, 1980; Sokol, Moskowitz, & Towle, 
1981). In a recent study, Verma and Kooi (1984) 
suggested that the increase in PlOO latency in the 
elderly is due to an increase in latency in females, 
with no increase in latency in males. In their cross- 
sectional study with relatively small samples in each 
group, they found a significant difference between 
males and females in PI00 latency in the young, 
but no significant gender difference in the elderly. 
Because of the small sample sizes, their study had 
limited power to detect gender differences in the 
elderly and thus, their findings should be taken as 
tentative until replicated. 

In this paper, we present PREP data from 51 
normal elderly men and women. We examined the 
latency and amplitude of P100, N150, and P200. 
We also estimated noise power as a measure of 
background EEG amplitude. 

Method 

Subjects 

CA 94121, U.S.A. 
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Thirty female and 30 male healthy elderly subjects, 
aged 65-71 yrs, were recruited from the community 
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and studied in a protocol which included neuropsy- 
chological and electrophysiological assessments. 

Candidates were screened by telephone to verify 
graduation from high school and fluency in English, 
and to gather medical and psychiatric history data. 
They were rejected from the study if a history of di- 
abetes, severe hypertension, drug abuse, psychiatric di- 
agnosis requiring hospitalization, head injury, alco- 
holism or heavy, prolonged alcohol consumption, or 
epilepsy was reported. Of the approximately 300 can- 
didates interviewed, 76 were selected for initial testing. 

Subjects were screened for IQ and visual acuity at 
the initial test session. Five subtests of the Wechsler 
Adult Intelligence Scale - Revised (WAIS-R) (Wechs- 
ler, 198 1 ), Vocabulary, Comprehension, Block Design, 
Object Assembly, and Digit Span, were administered. 
Scores from these tests were used to approximate Ver- 
bal, Performance, and Full Scale IQ scores. Subjects 
with prescription glasses wore them if needed during 
screening and electrophysiological testing. All subjects 
had corrected visual acuity of 20/61 or better (mean= 
20/27; SD=9.9) as measured by a near-point visual 
acuity chart, and there were no acuity differences be- 
tween males and females @=.20). Eight subjects with 
Verbal, Performance, or Full Scale scaled IQ scores 
below 90 were not included in the study. An additional 
8 subjects who met the screening criteria withdrew 
from the study before cognitive testing. Of the 60 sub- 
jects who passed the screening and completed the cog- 
nitive testing procedures, 4 declined to participate in 
the evoked potential (EP) paradigms due to residence 
change, poor health, or personal reasons, leaving a to- 
tal of 56 subjects (27 females, 29 males) for whom data 
were collected. 

Apparatus 

An IBM PC-XT computer controlled all experi- 
mental procedures. Stimuli were projected onto a rear 
projection view screen using a Gerbrands (Model 
GI 175) 3-field tachistoscope situated in a sound- 
shielded closet. A circular black fixation point was af- 
fixed to the center of the viewing screen. The experi- 
mental room was illuminated with ceiling-mounted 
fluorescent lights throughout. 

Checkerboard-reversal visual stimuli with individ- 
ual squares measuring 1.25 cm per side were presented 
at a viewing distance of 127 cm, each check subtending 
a visual angle of 36'. The full-field checkerboard pat- 
tern measured 21.2 cm X 13.6 cm, subtending 9.5" X 
6.1" of visual angle. The average luminance of the 
black squares was 15.1 cd/m? and the average lumi- 
nance of the white squares was 346.3 cd/mz, as mea- 
sured with a Photo Research LiteMate/SpotMate Pho- 
tometer System light meter. 

Procedure 

Electrodes were applied at 0,. 02, and Cz refer- 
enced to FZ. EEG and electro-oculogram ( E m )  were 
recorded from gold-cup electrodes and amplified with 
a Grass Model 7B polygraph with high and low pass 
half-amplitude filter cutoffs of 0.1 and 75 Hz, respec- 

tively. EOG was recorded between electrodes above 
the outer canthus of the left eye and below the outer 
canthus of the right eye. Eye movements were Cali- 
brated such that horizontal eye movement greater than 
1.4" of visual angle or eye blinks would result in re- 
jection of the trial. A trial was also rejected if the A/ 
D converter was saturated (limits were 2 125 pV). For 
each trial, EEG and EOG were monitored from 20 ms 
prestimulus to 380 ms poststimulus. Averages were 
computed separately for reversals from Pattern A to 
Pattern B (Condition 0) and from Pattern B to Pattern 
A (Condition 1). 

The subject was instructed to sit quietly and look 
at the fixation point without blinking during stimulus 
presentation. All subjects wore headphones, through 
which the experimenter communicated with them. The 
checkerboard pattern reversed once each second. EEG 
was recorded at a rate of 500 samples/second from 
each electrode. The subject was given a 1-2 min break 
halfway through the experiment. Stimuli were pre- 
sented until 80 trials without EOG artifact or AID 
saturation were recorded for each condition. 

Data averaged across 80 trials for each condition 
and each lead were scored for P 100, N 150, and PXO 
components. Amplitude was measured from a baseline 
defined by the average prestimulus amplitude. Latency 
was measured from stimulus onset. Peak picking was 
computer-assisted using the ASYST data analysis and 
graphics package (1985). ASYST graphed the wave- 
form and estimated P100, N150, and P200 peaks using 
a best-fit quadratic curve. Because of waveform asym- 
metry, the best-fit quadratic estimate often failed to 
pick the extreme amplitude value of a component. In 
such cases, the technician moved the cursor to the 
extreme value. If the extreme values of a peak formed 
a plateau, the middle of the plateau was picked. If an 
M- or W-shaped waveform existed around the extreme 
value, the peak was approximated by extrapolating the 
ascending and descending curves, and choosing their 
intersection as the peak. 

In addition to characterizing the average wave- 
forms for each condition, we derived an estimate of 
each subject's average noise power. Noise power (a i )  
was computed as part of a larger effort in our l a b  
ratory to develop EP analysis methodology. Its par- 
ticular relevance here is that uX. reflects general inter- 
subject variation in EEG amplitude, and can be used 
as a covariate in inter-subject comparisons ofthe-am- 
plitude of specific EP waveforms. The noise on each 
trial was estimated by the residual waveform which 
results from subtracting the average EP from the single 
trial waveform; this estimate assumes signal home 
geneity across trials. The estimated power of the noise 
at each trial is simply the variance ofthe residual wave- 
form in the poststimulus period. Thus, the estimated 
average power of the noise (si.) across trials is: 

where J = number of trials (i.e., 80), T number of 
sample points in the poststimulus interval (380 ms at 
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Table 1 

WAIS-R Verbal. Pqformance. at 
Full Scale IQS". and age 

Ferns Males (N = 27) - Subject 
Variables Mean (SD) Range Mean 

Verbal IQ 123.8 (12.7)** 97-150 113.4 ( 
Performance 

107.6 (9.8) 91-124 109.8 I 
Full Scale IQ 118.2 (8.0) 98-132 113.1 
&(months) 81 1.0 (18.5). 781-843 800.9 1 

IQ 

Males > Females: *pc.05. **p<.Ot. 
'IQ scores were approximated using XORS fic 



~-~~ ~ 

Gender and PREP in Normal Elderly 

~ 

685 

is recorded between electrodes above 
us of the left eye and below the outer 
right eye. Eye movements were Cali- 
horizontal eye movement greater than 
ngle or eye blinks would result in re- 
ial. A trial was also rejected if the A/ * 
; saturated (limits were * 125 p V ) .  For 
and EOG were monitored from 20 ms 
380 ms poststimulus. Averages were 
ately for reversals from Pattern A to 
lition 0) and from Pattern B to Pattern 
I. 

s w  54 +i 

SUBJ 54 *2 

SUBJ 43 li 

was instructed to sit quietly and look 4 SUBJ 43 +2 
oint without blinklng during stimulus i 
ll subjects wore headphones. through 

SLIBJ 36 i 
menter communicated with them. Tie 
ittern reversed once each second. EEG 
t a rate of 500 samples/second from 
rhe subject was given a 1-2 min break 
h the experiment. Stimuli were pre- 
trials without EOG artifact or A/D 
recorded for each condition. 
:d across 80 trials for each condition 
{ere scored for PI 00. N 150, and P200 
nplitude was measured from a baseline 
verage prestimulus amplitude. Latency 
rom stimulus onset. Peak picking was 
Ed using the ASYST data analysis and 
,e (1985). ASYST graphed the wave- 
ited P100, N150, and P2OOpeaks using 
tic curve. Because of waveform asym- 
.fit quadratic estimate often failed to 
e amplitude value of a component. In 
technician moved the cursor to the 
f the extreme values of a peak formed 
riddle of the plateau was picked. If an 
waveform existed around the extreme 

was approximated by extrapolating the 
lescending curves, and choosing their 
he peak. 
to characterizing the average wave- 
condition, we derived an estimate of 
verage noise power. Noise power ( a i )  
is part of a larger effort in our l a b  
)p EP analysis methodology. Its par- 
: here is that ai reflects general inter- 
'I in EEG amplitude, and can be used 
I inter-subject comparisons ofthe. am- 
fic EP waveforms. The noise on each 
ited by the residual waveform which 
tracting the average EP from the single 
this estimate assumes signal homo- 

ials. The estimated power of the noise 
nply the variance ofthe residual wave- 
tstimulus period. Thus, the estimated 
bf the noise (gi) across trials is: 

.I I 

ber of trials (Le., 80), T = number of 
1 the poststimulus interval (380 ms at 

- 0 l - F Z .  CON0 0 
02-FZ. COND 0 - 01-FZ. CONO 1 1:. 02-FZ. CONO I !  

j: 

SUBJ 48 .* 
c SUBJ 25 

0 100 200 300 

MILLISECONDS 

* 
* 

Figure 1. Waveforms of 5 subjects whose data were excluded from analyses. Two subjects (54 
and 43) were run through the protocol twice: # I  = Run 1; #2 = Run 2. Subject 54: female, 69 
yrs; subject 43: female, 68 yrs: subject 36: female. 66 yrs; subject 48: male, 65 yn; subject 25: 
male, 67 yrs. B 

2 ms per sample = 190 sample points), A',, = sample 
p i n t  t (i.e., 21 ms after stimulus onset) in tnal j, and 
X ,  = EP average (across trials) at timepoint t. 

Data from 5 of the original 56 subjects (2 males 
and 3 females) were not included in the final analyses 
because we could not reliably identify their PIOO, N 150, 
and P200 components. Figure 1 shows the waveforms 
for these 5 subjects and illustrates that for 4 of the 5 
subjects, waveforms were very stable across leads and 
conditions. For comparison, Figure 2 presents wave- 

The final analyses included 51 subjects (27 males 
and 24 females). Table 1 displays the age and IQ es- 

rated verbal IQs @<.Ol) and were on the average one 
year older than the females @=.05). 

Results 
Latencies and amplitudes measured at the OC- 

cipital electrodes were initially analyzed using a re- 
peated measures analysis of covariance (ANCOVA) 
with age as the covariate, one between subjects fac- 
tor (gender), and two within subjects factors (con- 
dition (0 or 1) and lead (0, or 02)). There were 

condition or lead. In addition, there was no inter- 
, timates for these subjects. The males had higher pro- action of either variable with gender or age. Based 

on these results, we treated the four measurements 
of each variable (two conditions X two leads) as 
repetitions and assessed their reliabilities by com- 
puting intraclass correlations (Winer, 197 1). The 
reliabilities of the mean of the four measurements 
for each latency and amplitude variable exceeded 

four derived variables: P 1 OO-N 1 50 interval = N 150 
latency - Pl00 latency, N 150-P200 interval = P200 

Verbal IQ 123.8 (12.7)** 97-150 113.4 (14.2) 94-150 latency - NlSO latency, P100-Nl50 amplitude = 

107.6 (9.8) 91-124 109.8 (14.3) 91-137 PlOOamplitude - N150amplitude,andN150-P200 Performance 

Full .kale IQ 118.2 (8.0) amplitude = P200 amplitude - N150 amplitude. 
Age (months) 81 1.0 (18.5)' Reliabilities for the mean ofthe four measurements 

for these derived variables also were all greater than 
.92. 

forms for 5 subjects in the data neither statistically significant effects nor trends for 
b 

Table 1 
WAIS-R Verbal, Performance, and 

Full Scale IQS", and age A 
I 

I Males (N - 27) Females W-24) .92. To facilitate subsequent analyses, we computed 
Subject 

Variables Mean (SD) Range Mean (SD) b n g e  

IQ 
98-132 113.1 (13.3) 93-150 

781-S43 800.9 (18.3) 779-841 
c 

Males > Females: *p<.O5. **p<.01. 
*IQ scores were approxlmated using scores from 5 rubtests. 
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Figure 2. Five examples of waveforms from subjects included in analyses. Subject 28: female, 

69 yrs; subject 47: male, 66 yrs; subject 9: female, 65 yrs; subject 6: female, 70 yrs; subject 1: male, 
71 yrs. 

In contrast to occipital data, vertex (C,) wave- 
forms were difficult to score for P100, N150, and 
P200. The reliabilities of the latency and amplitude 
measurements for C, were much lower than relia- 
bilities for 0, and 02, and ranged from .59 to .83. 
Because of these low reliabilities, the C, data were 
excluded from further analyses. 

ANCOVA of the amplitude and latency mea- 
sures averaged over conditions and occipital leads 
was carried out with gender as the between subjects 
variable and age as the covariate. These analyses 
revealed neither a statistically discernible linear ef- 
fect of age on any of the measures nor any inter- 
action of age and gender. The linear effect of age 
accounted for less than 4.4 percent of the variance 
for each dependent variable. Further, no nonlinear 
relationships were apparent in plots of age against 
latency and amplitude measures. We concluded that 
there was no relationship between age and the de- 
pendent variables in our data. 

Latency Measures 
Figure 3 illustrates average occipital waveforms 

of males and females. The latencies of P100, N150, 
and P200 were prolonged in males compared to 
females (see Table 2). Figure 4 (top) displays the 
distribution of Pl00 latency for males and females. 
The PlWN150 interval was longer for males than 

I 
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Mean Values (ms) (Sh in Parel 

Males Females 
(N=27) (N=24) 

PREP 
Measures 

pi00 latency 108.17 (7.31) 103.03 (5.61) 
VI50 latency 156.98 (17.27) 141.95 (12.47) 
P?00 latencv 216.73 (34.45) 191.64 (20.36) 
pi00-N 150- 

interval 48.81 (14 72) 38.92 (9.55) 
V150-P200 

interval 59 75 (25 59) 49 68 (16 43) 1 Mer Partialling Out the Component Indicated in Par 

Figure 3. Mean PREP waveforms for elderly males and 
females averaged across conditions (reversal from Pattern 
A to B and Pattern B to A) and occipital leads (0, and 
0 2 ) .  

for females (Figure 4, middle) @=.007), and this 
further delay of N150 was partially independent of 
the PlOb delay. ANCOVA revealed that with P l o  
latency partialled out, the P100-NI50 interval was 
still significantly greater in males @=.04). Figure 4 
(bottom) displays the distribution separately for 
males and females of the P100-Nl50 interval re- 
sidual after removing the variance associated with 
variation in Pl00 latency. As Figure 4 shows, there 
was substantial overlap between males and females 
in these latency measures. ANCOVA with NlSO 

latency as a covariate for N 150-P200 inte 
not significant @= .37), indicating that 
creased latency of P200 in males was atti 
to delays in earlier components. 

We computed nonparametric measurc 
wiation using Kendall's T,, (Goodman & 
1979) to determine whether the gender-relal 
latency difference after controlling for Plol 
was robust with respect to distribution 
tions. P 100-N 150 interval was significan 
ciated with gender using this nonparamt 
mate ( T ~ =  .30, p =  .003), and the association 
slightly reduced by partialling out P10( 
(partial T ~ =  .24, p =  .007). Finally, plots of 
tency against P1 OO-N 150 interval residual 
tialling Pl00 latency did not reveal any 1 

relationship. 

Amplitude Measures 

The amplitudes of P100, N150, and F 
generally smaller for males than for fen 
Table 3), although this difference was nc 
cally significant at the .OS level @=.091 
p= .097 for N 150, p =  . 3  1 for P200). The P 
amplitude was smaller in males than in.fe1 
.024). With both Pl00 latency and Pl00 
krval partialled out, the P100-Nl50 ami 
mained smaller in males @= .006), indic 
amplitude differences are separable from 1; 
krences in these subject groups. 

Estimates of noise power were high1 
with an intraclass correlation of .94. In 
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Jy - 
Mean Valuen (ms) (SDs in Parentheses) 

EBect 
PREP Males Females Size' 

Measures (N=27) (N=24) Gender 

:j%p100 latency 108.17 (7 31) 103.03 (5.61) 13.7.. 
' \ I50 latency 15698 (17.27) 141 95 (12.47) 20.2". 
Wl latency 116 73 (34 45) 191 64 (20 36) 16.5.' 

Interval 48 81 (14 72) 38.92 (9.55) 13.9.. 
. PI00-NlSO 

\150-P2OO 
Interval 59.75 (25.59) 49.68 (16.43) 5.2 

ifter Partialling Out the Component Jndicated in Paremtheses 

*PIOO-N150 
Interval (PIOO) 47.96 (12.93) 39.88 (12.98) 8.7. 

Interval (N150) 57.93 (22.90) 51.73 (23.03) 1.7 
1 I5O-PZOO 

~ 

IO0 (6) = percent of variance accounted for by gender (Cohen 
& Cohen. 1975). 

' p  <.os. +*p <.01. *++p <.001. 

,latency as a covariate for N 150-P200 interval was 
not significant @=.37), indicating that the in- 
creased latency of P200 in males was attributable 
to delays in earlier components. 

We computed nonparametric measures of as- 
sociation using Kendall's T~ (Goodman & Kruskal, 
1979) to determine whether the gender-related N150 
latency difference after controlling for PI00 latency 
was robust with respect to distribution assump- 
tions. P100-NI 50 interval was significantly asso- 
ciated with gender using this nonparametric esti- 
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Figure 4. Distribution of PREP component latencies 
for elderly males and females. Top: Distribution of PI00 
latency. Middle: Distribution of P100-N 150 interval. Bot- 
tom: Distribution of P100-NI 50 interval after removing 
the variance associated with variation in PI00 latency. 

noise power was higher in females @=.007) (see 
Table 3) and was not related to age. Using the noise 
power as a covariate neither reduced the difference 
between groups in P100-NI 50 amplitude (still p= 
.032) nor affected any tests involving latency mea- 

It is important at this point to mention some of 
our other relevant findings about which are in- 
cluded in more detail in another paper (Turetsky, 

sures. 
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Table 3 
h~p l i tudes  of PREP components averaged across 
pattern reversals and occipital leads (0, and OJ 

Nean Amplitudes (uV) (SDs in Parentheses) 

Prep 
Components 

PI00 
N150 
PZ00 
Noise power" 
P100-NI5O 
N I50-P200 

l lales  
(N=27) 

6.43 (2.86) 
-5.18 (2.45) 

1.42 (2.36) 
14.32 (8.50) 
11.61 (4.40) 
6.60 (3.83) 

Females 
(N=24) 

8.10 (3.99) 
-6.71 (3.73) 

2.17 (2.91) 
22.18(10.92) 
14.80 (5.35) 
8.87 (5.00) 

Effect 
Size' 

Gender 

5.1 
5.8 
2. I 

14.5.. 
10.0. 
6.3 

.After Partialling Our Noise Power: 

P100-N I50 11.44 (5.31) 14.81 (5 .12)  9.6. 
N I50-P200 7.02 (4.88) 8.57 (4.70) 2.6 

~~ 

"100(r') = percentof\artanceaccounted for bygender(Cohen 

"noise po\*er/1000 
*p< 05. **p< 01 

& Cohen. 1975). 

Raz, & Fein, in press). For the subjects reported in 
this paper, we also computed 2; in two- and three- 
tone auditory oddball P300 paradigms. This mea- 
sure was very reliable, even comparing visual PREP 
to auditory P300 data. The cross-modality intra- 
class correlation for ;: was 36.  Consequently, the 
sex difference in ;', was stable across modalities. 

Finally, there was a trend @<.IO) toward an 
association between handedness and gender: all 3 
subjects who were not right-handed were male. 
Reanalyzing the data including only right-handed 
subjects had no effect on any of the results presented 
above. 

Discussion 

Our data document gender differences in am- 
plitude and latency of the PI00 and N150 com- 
ponents of the pattern reversal evoked potential in 
65-71 year-old normal elderly subjects. One limi- 
tation of our findings is that we used a single set of 
stimuli, without varying intensity, contrast, or check 
size. Variations in stimulus parameters might have 
altered gender and/or age effects. 

We find a trend to larger PlOO and N150 com- 
ponents in elderly females compared to elderly 
males; the best index of this gender difference in 
amplitude is the PlOO-Nl50 peak-to-trough ampli- 
tude. This finding of a gender difference in ampli- 
tude of the PREP is in agreement with many other 
reports which have focused on the PlOO component 
(Allison et al., 1984; Buchsbaum, Henkin, & Chris- 
tiansen, 1974; Cohn et al., 1985; Halliday, 1982). 
Gender differences in amplitude of PREP compo- 
nents have been attributed to differences between 

the genders in skull thickness and scalp musculature 
(e.& Halliday, 1982). Recent work has called this 
explanation for gender differences in amplitude into 
question. TWO studies found that PREP amplitude 
and anthropomorphic measures are largely inde- 
pendent (Buchsbaum et al., 1974; Cohn et al., 1985). 
and visual EPs recorded directly from the dura in 
rats also demonstrate larger amplitudes and faster 
latencies in females (Dyer & Swartzwelder, 1978). 

The estimation of a: gave us an independent 
measure of the amplitude of the background EEG. 
Our finding that 2: is relatively stable for a given 
subject across paradigms and stimulus modalities 
(Turetsky et al., in press) suggests that a', is for the 
most part a function of stable anatomic and phys- 
iological factors such as skull thickness or brain vol- 
ume. The average noise power estimate is higher 
in females, possibly reflecting gender differences in  

the factors alluded to above. When ,?: is partialled 
out, gender differences in P100-Nl50 amplitude re- 
main. This result provides evidence that anatomic 
and physiological differences between subjects which 
might increase the amplitude of all aspects of EEG 
activity do not account for the gender differences 
in PREP amplitude. 

Our finding ofgender differences in PlOO latenc! 
is in agreement with most previous reports (Erwin. 
1980; Halliday, 1982; Halliday et al., 1982: Stock- 
ard et al., 1979). However, our latency results ap- 
pear to contradict those of Verma and Kooi (1984). 
who found no significant latency difference between 
15 elderly males and 11  elderly females in the 53- 
74.5 age range. Verma and Kooi did report a trend 
for elderly females to have shorter PlOO latencies. 
and, because of the small sample size used, their 
study had low power. If an effect of the size we 
found exists, power analysis shows that their study 
would have had only a 54% chance of detecting it 
(Winer, 197 1). Further, the magnitude of our gen- 
der difference in latency is comparable to that re- 
ported by others in younger groups. In summary. 
our findings of shorter PlOO latency in elderly fe- 
males compared to elderly males is consistent with 
most investigations of gender differences in PI00 
latency across the lifespan. 

Various mechanisms have been proposed to ex- 
plain gender differences in latency of PREP com- 
ponents. Head circumference, skull size, and brain 
volume are often cited anatomical factors. For ex- 
ample, Allison et al. (1983) suggested that smaller 
brain volume and the resultant shortening of neural 
pathways in women could account for shortened 
P 100 latency. Psychological characteristics such as 
attention and arousal have been proposed as can- 
didate intervening variables (Shearer & Dustman, 
1980), as have gender differences in body temper- 
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:riders in skull thickness and scalp may be a consequence of the limited age range we 
Halliday, 1982). Recent work h studied. In addition, Sokol et al. (1981) report that 
nation for gender differences in a age-related increases in PI00 latency are greater 

when assessed using smaller checks (1  2' vs. 4 8  in on- Two studies found that PR 
nthropomorphic measures are ideas are strongly discredited by their study). 
nt (Buchsbaum et al., 1974: Coh Bajada, Mastaglia, Black, and One final point must be made regarding our dif- 

EPs recorded directly fro Matthews, Read, and Pountney ficulty in measuring component amplitudes and la- 
SO demonstrate larger amplitudes and faster d changes of several degrees in tencies for 5 of our 56 subjects. Although the prob- 
es in females (Dyer & Swartzwelder, I 978). rature without inducing changes in lem of irregular waveforms within subject popu- 
! estimation of of gave us an independent n et al. '( 1985) present convinc- lations has not been widely reported, our experience 
re ofthe amplitude of the background EEG. of gonadal hormones in is that in any experimental paradigm a small num- 
]ding that ;: 1s relatively stable for a siven pointing instead to monoamine ber of subjects have reliable but anomalous wave- 
across paradigms and stimulus modalities ces between men and women and the re- forms. This has two important implications. First, 

;ky et ai.. in press) suggests that 0: is for the fmonoamine Concentrations to pattern sen- it is essential that the input to automated peak- 

art a function of stable anat0 t in time, the mechanisms un- picking systems be checked to ensure that the wave- 
11 facton such as skull thickness or brain vel- rences in PI00 amplitude and forms have the appropriate peaks and troughs. Sec- 

ond, the anomalous waveforms indicate something he average noise power estimate is higher not been elucidated. 
Possibb reflecting gender differences in  e of the only studies to compare N150 about CNS function. It will be necessary to under- 

ors alluded to above. When es and females. We measured stand these phenomena before evoked potentials 
der differences in PIOO-N I 5 a], and found that it was de- methods can achieve general clinical utility. 
'his result provides evident 
siological differences k t w e  150 latencies were longer. our finding that differences in amplitude ofthe P100, 
crease the amplitude of all 0: I ) is not a simple con- and latency of the PI 00 and N 150 between elderly 
do not account for the ge arlier components, and 2) males and females are each due at least in Pan to 
' amplitude. st partially inde- separable factors. One important question that aris- 
inding ofgender difference s underlying delays in the es is whether the separable N150 latency delay in 
:ement with most previou s that although head size, males is Specific to elderly POUPS O r  1s Present 
IllidaY, 1982; Halliday et city, or other inter-sub- throughout the lifespan. Methodoby for deter- 
I -  1979). However, our la r some gender-related mining particular EP component generators will 
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-an@. Verma and Kooi Finally, we did not differences in PREP amplitudes and latencies are 
Y females to have sho ed variation in am- elucidated, we will also understand why there are 
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