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S8W and P300:
Some Illustrations In
Alzheimer‘s Disease

Richard Saul, East Tennessee
State Unlversity

Larry Molt, Florlida Atlantic
University

A look at SSW results In patlents
In various stages of

Alzhelmer‘s Disease (AD) show
performance characteristics
consistent with central
Involvement (see Grimeg: SSW
Reporta, Voi. 7 No. 4). Another
procedure showlng some promlise In
providing useful information
about AD central functlon Is the
P300 event related potentlal.
This component of the long
latency cortical evoked response
is a positive wave eliclted by
"active listenlng" |.e. the
processing of relatively
unexpected stimull or events.

Both the SSW and P300 (P3) tasks
are being used to investlgate
agpects of central nervous system
processing. However, the two
tasks differ significantly. The
SSW i3 a complex behavioral test
requiring a verbal response and
the P3 |2 an evoked potentlal
requlring a silmpler response such
as the counting of stimuli such
a4s tones of one frequency and
ignoring tones of another
frequency. 1In addition, the
generators of the P3 response,
belng non-modal ity speclflc, are
not clearly known. (Note: the
P3 can be ellcited through visual
and somatosensory stimull as well
ag auditory).
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Current wisdom, however, relates
the P3 wave to areas of the
Parletotemporal asgssociatlion
cortex as well as to subcortical
gtructures such as Hlppocampus,
Amygdala, and Thalamus-indicating
gsome |lkely anatomic overlap wlth
the S5W.

We thought |t mlght be of
Interest to view some SSW and P3
teast results for patlents at

var lous stages of AD. The three
patlents presented here were
drawn from a sample of twenty AD
patlents, divided intc four
age-matched groups of normal,
mild, moderate, and severe (five
each group) uslng the
Bolilnger~Hardlman Ratlng Scale
¢an assessment of verbal and
nonverbal pragmatlc and semantlic
communlcatlve functlion).
Patlents had hearlng levels not
exceeding 40dBHL at 1KHz and
2KHz. In general, patients with
poorer behavioral ratling scale
acores also exhliblted increased
latency and decreased amplitude
of the P3 wave. This Is
conslistent with previous
investigatlons showlng similar
reaults in patlients wlth various
dementing 11l lnesses.

The P33 were ellcited to a geries
of tones presented blilaterally at
80dBHL utlllzlng an "oddball
paradigm'". Patlents were asked
to count the occurrences of a
2000Hz rare tone presented only
20% of the time while ignoring a
1000Hz frequent tone presented
B80% of the time. Braln actlvity
was recorded at Cz (vertex) and
referred to linked ear electrodes
wlth a forehead ground.



Case 1: HNORMAL SSW and P23

EM, a 70 vear old male.
Dlagnosls: hip fracture

Rating scale: 10: indicating
normal communicative-cognltive
function.

ABR: WNL

C-SSW: RNC RC LC LNC
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The P3 waveforms above for
patient EM were recorded at three
gltes for illustratlon: The
vertex (Cz>, the midiine frontal
(Fz>, and ml!dline pariental (Pz).
These waveforms show well deflned
morphologies: clear Ni, P2, and
P3 waves. The wave latencles are
Iindlcated next to the
correspondlng site. It Is
important to note that some
Increase In P3 latency and
decrease In P3 amplitude is
agssoclated with the aging
process.

Ni and P2 waves appear to reflect
processing of the physlical
parameters of the stimulus
wlthout the attachment of
meanlng, whereas the P3 wave
appears to refiect the processing
of retatively unexpected events
l.e. the rare stimulus ltems.
Generally, the N1 1s a falrly
large negative peak at about
100msec to 150msec; the P2, a
positlive peak at 170msec to
200mgec: and the P3, a positlve
wave from around 300msec but can

extent to over SOOmsec
(Spehlmann, 1985)

Case 2: Alzhelmer‘s Disease
-Mlid.
SS, a 67 year old maie.
Dlagnogis: Alzhelmer’s Disease
Ratlng Scale: 8; Indlcatlng
mildiy Ilmpalred communicatlve
cognitive functlion.
ABR: WHNL
C-5SW: RNC RC LC LNC
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Evoked potentlal results for 8s,
recorded at Cz, show a well
deflned waveform with a clearly
identifiable N1, P2 complex as
well as a P3 peak.

Interestingly, the generators of
the N1, P2 complex are not wel]
understood but are thought to
arise from areas around the
Frontal and Temporal Lobes wlth
some medliatlon by the Retlicular
Formation. SSW results for SS
reveal moderate and severe
bllateral peaks for the rlght and
left competing condlitions
regspectlvely-consistent with the
AD central dysfunction. The
patient performed the P3 counting
task well and the P3 waveform in
this case was not particularly
Indicative of the central
Involvement. Importantly, direct
SSWA/P3 comparisons are difflicult
due, at least In part, to
differences In task complexity
and recordlng (behavloral vs.
physiologlical).



Case 3: Alzhelmer‘s Dlsease
-Moderate
MM, a 66 year old male.
Diagnosis: Alzhelmer’s Diseage
Rating Scale: 6; Indicatling
moderately impaired communicatlve
cognitive functlon.
ABR: WNL
C-5SSW: RNC RC EE LNC
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The waveform above, recorded at
Cz, shows a well defined N1, P2
complex Indlcating a CNS response
to the physical parameters of the
stimull. However, a P3 wave
tegquiring a higher level of
cogniticon I3 not clearly
identlfiable. The SSW reveals
gevere competing condltlions
showlng the behavioral as well as
the evoked potentlals to be
conglstent with the CNS
Involvement.

A few summary points: Clearly,
elicitlpng a P3 wave requlres some
kind of task relevant processing
although dlfferent than
sensltlzed behavioral speech
testa. Apparently, the wave s
being eliclted by the expectatlion
or antlclipation of a rare
stimulus or event. In testlng,
gome modl flcatlons were made in
pregsenting both testsg.

For the 35W, a good deal of
reinforcement and encouragement
wag utlllzed wlth lncreased
Interstimulus intervals based on
patient reasponse time. For P3s,
Patients were similarly
encouraged to |lsten for the
tones.

P3 comparlsons with SSW could not
be made using the severe AD group
ag these |Individuals were unable
to respond to SSW |tems.

Although it is compellling to make
direct P3 and SSW comparlisons,
they are very dlfferent entities.
The cases presented here rely on
general morphology of the
waveforms rather than the
gspeclfics of latency and
ampl |l tude conslderling a great
deal of P3 varlablllity for
Individual sublects.

Some current P300 research
centers around the use of speech
gstimull. Hopefully,
Investlgatlng discriminatlons
among particular aspects of
speech along a contlnuum may be
productive in CNS study and may
provide further SSW/P3
compar l sons.
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SSW Performance of LD College
Students on Repeat Test
Adminlistrattions

Deborah L. Carlson, The
Unlversity of Texas Medical
Branch, Galveston,

Central Audltory Assessment of
Individuals with learnlng
disabllltles (LD}) i1s often made
difficult by varlablilty and
subtliety of performance among
test measures. The degree and
nature of the disablillity does not
effect performance on central
tests in a predlictable manner.
In order to better assess
performance defliclts, it ls
critical to conslder any
variabllity between test
administratlions.

The purpose of this data
presentation is to examlne the
consistency of SSW performance
for college age individuals wlth
learning disabllitles. The
c¢ollege age LD population la of
partlicular lInterest since they
often dlsplay only subtle
deficlts and as adults
performance |3 not affected by
factors of neuromaturatlon
(Carlson, 1986:; Saul, 1987).

METHOD

Two admlnlistratlons of the SSW
test (llst EC) were compared for
twenty college students with
ldentified learning disablilltles.
These students were
undergraduates In the Achlieve
Program at Southern Il1l1lnols
University at Carbondale. Thls
program s speclfically desligned
to ald the LD ccllege student.
The severlity of their learnlng
disablillty varled from mild to
gevere based on the Halsted
Reltan neuropsychologlcal test
battery. The group was composed
of 17 males and 3 females,
ranging in age from 17 to 21 with
a mean of 19 years at the time of
initiat test administration. All
subjects had normal hearlng
(<20dBHL> |In the freguency range
from 250Hz-8000Hz and had
negatlive otological hlstory.

Immittance measures were normal
at each test adminlstration. The
gsecond admlnistration of the SSW
test was glven by the same
exam!ner between 6 mos. and 1
vyear following the flrst test
administration,

RESULTS

Table 1 and 2 summarize both raw
and corrected SSW results for
each test adminlstratlion. The
trend of the data show sllightly
pocrer performance for the left
competing condition on both test
administratlons. Though mean
performance is poorer than that
of the Comblined Natlonal Sample
norms (1985), the scores do fall
wlithln the lIimlts of +1 standard
deviation (SD)> of the mean.

RNC RC LC LNC

Test 1 X .4 2.3 5.0 o
SD (1.2> (3.5) (5.7) (1.6

Tegt 2 X .4 1.4 4.0 .3
SD (1.2) (2.2 (4.2) (.7

Table 1. Raw S&EW results on two
test adminlstratlon for 20

col lege students with learnlng
disablil!ities.

RNC RC LC LNC

Test 1 X -.1 1737, 4.8 ok
SD (2.4) (4.2) (5.6) (1.7
Test 2 X -.7 2 3.2 -.6
SDRCZEEXMGINIDRCINTORE1IRB)

Table 2. Corrected SSW results
on two test adminlstrations for
20 college students with learning
disablliitles,.

Also, results of an analysls of
varliance with repeated measures
show slgnlficant varlance between
conditions (F=18.65), however,
the variance between test
administrations did not represent
a signlflcant dlfference in
performance (F=3.84).



DISCUSSION

The statistlcal analyses suggest
that adult college students with
learnling dlsabllities demonstrate
conslistent performance on
different administrations of the
SSW test. At the same time, the
data reveal that there is
gsigniflcant varlance In
performance between conditlons.
Exam!ination of mean C-SSW
performance scores show a greater
deflcit In the left compet!ng
condition and generally poorer
performance for the left ear, a
trend not observed !n normal
adults (N-CS-1985 SSW norms).
Desplite the favored rlght ear
performance, average performance
of the subjects in thls analysis
fall withln the +1 standard
deviation limlts for all
conditlong. In view of the
subtle nature of these
performance dlfferences, and the
known heterogeneity of this
populatlion, it 1s of further
interest to discuss the
conslistency of SSW performance in
relatlon to Its clinlcal
slgniflcance. Table 3 shows the
classification of C-SSW cond!tlon
gcores Intc categorles of normal
v3. abnormal. Results are shown
using clinical criterta of both
+15D3 and +2Sbhs.

C-SSW

NORMAL ABNORMAL

Criteria

+1 SD Test 1 11 9
(55%) (45%)

Test 2 12 8
{(60%) (40%)

+2 SD Test 1 12 8
(60%) (40%)

Test 2 i6 4
(80%) (20%)

Table 3. Classiflcatlon of C-SSW
condltlon scores using clinical
criterla of +1i and +2 standard
deviations.

Ussing the criteria of +1S8SD, as
recommended for college age
learnlng disabled individuals
(Katz, 1987), 40%-45% of the
subJects showed abnormal scores
for one or more condition.
Proportionaliy, the breakdown of
group performance was conslstent
tor both test admlnistrations.
Less consistency was observed
using the more commonly used
criteria of +2SD. Unfortunately,
the conslstency !n classiflcat!ion
of results as a group is
decelving. Examlnatlon of
Indlvidual data show that 30% of
the group would changed
ciagsslflcatlon of resuits from
one test adminlstration to the
next. The dlrection of change
varled, that Is the abnormal

per formance occurred on elther
the first or second
administratlon of the SSW. These
obsgservatlons were true regardless
of the clinical criterla (+18D or
+2SD) used to evaluate
performance.

The final |ssue of interest |Is
the conslideratlon of hit rate and
performance consistency with the
additlon of response blas. Table
4 shows a breakdown of
performance for each test using
both conditlon scores (cond.) and
response blas (blas).
Classlflicatlon shows 50%-55%
normal SSW performance for each
test administratlon. Once agaln
there is conslistency between
tests In regard to group
breakdown however, exam!nation of
Indlvidual! scores reveals that
25% of the group showed a change
in classificatlon of performance
between tests.



C-SSW

Normal Abnormal
cond. blas cond
+blas

Test 1 10 6 1 3
(50%)> (30%) (5%) (15%)

Tesat 2 11 6 i 2
(55%) (30%) (5%) (10%)

Table 4. Clasgssificatlon of

results for two admlnlstrations
of SSW test. A +iS8D criterla Is
used.,

CONCLUSION

The data presented illustrates
several polnts. Most prevalent
is the notlion of clinlcal
signlficance. Those
statlstically signlficant

di fferences between test
administrations were not
demonstrated, there were In fact
performance differences wlth
clilnlcal signlflicance. A change
in claagifications of test
Cthormal lty) was true of a portion
of these Individuals and |likely
provides Insight Into the nature
of their compensatory skills.
Since these are adult,
physlological ly mature patlents
demonstrating only subtle
performance deficits, common
cliinical practice would llkely
preclude the need for addlitiocnal
monltoring of central audltory
functlon. As clinlicians, we may
be wlge to congider the value of
repeat testing or monlitorlng for
socme of these indlividuals.

Secondly, the suggested use of
exerclislng a more stringent
clinlcal crlterta (+15D> showed
greater consistency in the
evaluatlon of group performance
between test administratlons.
Thls strategy 1s of particular
use In thls group of individuals
with known fluctuation in general
performance levels.

Both conditlion and response blas
informatlon provides subtle cues
as to the breakdown In audlitory
abillities. Coupled with other
sensory or Integratlve deflicits
this breakdown ln audltory
abllities ia often enhanced.
Finally, thls group of
Individuals Is truly a select
group of those wlth learning
dlgsabll!tles, o these data
represent performance of
indivliduals with a wide range of
learnlng deficlts (Halsted Reltan
Impalrment Index of 0.9). All
are lndlividuals who may utlllze a
highly developed compensatory
learnlng program to succeed in
college. The consistency In
other test performance for these
Individuals as well as adult LD
patlients wlith more severe centrail
audltory deficlts would be of
Interest.
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