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SYNROPSIS: This issue is divided into four
short sequential articles by Jack Katz and
those who kindly helped to gather these
cases. They concern the use of the SSW test
with the elderly. The firat one involves Re—
sponse Bias (RB) measures in "normal listen-
ers", 60-79 years of age. It shows that the
criteria for young adults are inappropriate,
because there is a very large rate of fail-
ure. For this reason criterion modifications
for older individuals are suggested. The
information in this article parallels the C-
33 Conditions material that was presented in
the previous issue of SS4 Reports.

The second article looks at both C-SSW
Condition and KB failures using the revised
criteria. At this point we meet TOM {the two
or more rule for failure). This rule for 60
year olds helps out a great deal by reducing
the number of normal e}derly that would fail
the SSW test.

All is well and good until we come to
the third article. Here we find that when a
hearing impaired group (with normal CN3) is
analyzed, the SSW gets confused between peri-
pheral and central auditory problems. We sse
that those with significant hearing losses
(35dB) in the speech frequencies or signifi-
cant differences between ears (20dB} are
likely to have abnormal SSWs and failures on
two or more sections. This might limit the
use of the SSW in certain cases.

The fourth article brings it all togeth-
er. It introduces a group of subjects (Ss)
that have CNS lesions. The question 1s, how
effective are the proposed modifications in
{identifying CNS cases. In this group, the
hit rate was very high, although about a
quarter of them could not be assessed because
of significant hearing deviations.

The new criteria are offered tentatively
and require verification. # # # ¥ & U B
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I- RESPONSE BIAS IN ELDERLY SUBJECTS ASSUMED
TO HAVE NORMAL CENTRAL AUDITORY FUNCTIONS

In the last issue (Nov. 1989), statisti-
cal data were presented for the four C-SSH
Conditions, in 5-year age groups from 50-79
years and for a small sample of subjects 80-
96 years. These subjects were contributed to
the National Sample for the Elderly (NS-El-
derly-1989) by students at the University at
Buffalo, as well as kind colleagues through-
out the country.

Of the 9T subjects that were submitted,
6 were eliminated on a statistical basis
(because at least one Condition was 3 or more
SDs above the mean for the 5-year subgroup).
Each of the 6 was highly deviant (e.g., +5
SD). Thus, their removal from this normal
group was justified. It should be noted that
hearing levels per se were not considered
when selecting normal subjeots. Contributors
were simply asked to test individuals who
were not highly deviant in hearing for their
ages.

The purpose of the present article is
to provide information about response bias
for the 55 NS-E-89 subjects in the age groups
60-79. Our first approach was to consider
the normal adult criteria for response bias.
The permitted deviations for those 12-59
years are: 1 reversal; Order/Ear Effect dif-
ferences of k; Type A/B, being 2 times the
next highest column as well as a difference
of 2 points. Thus, we would consider sig-
nificant deviations that are greater than
these (i.e., 2 reversals, Order/Ear Effect
differences of 5 and a Type A that has the
errors in columns B or F equal to twice the
next highest column and a difference of 3,
and for Type B the same criteria would hold
for columns € or G).

Table 1 shows the number and percentage
of error for subjects 60-T9 years for the



RESPONSE BIAS FAILURE IN ELDERLY SUBJECTS USING STANDARD YOUNG ADULT CRITERIA

AGE ORDER

EAR TYPE  Ss/SIGNIF

GROUPS n REV H/L L/H L/H H/L A/B  FINDINGS

60-69 35 10 2 2 3 0 1 15

% (29) (6) (6) (9) (0) (3) (433 )
70-7T9 20 4 1 0 1 1 5 10

% (20) (5) (0) (5) (5) (25) (50%)

TABLE 1.
criteria for significance.

Number and (%) of subjects with response biases using standard adult

various response biases using the standard
adult (ages 12-59 years) criteria. It can be
seen that a high percentage of subjects fail-
ed on the response bias measures. HNearly
half of the 55 subjects had significant find-
ings for one or two out of a possible three
failures (note that we are looking at four
RBs, but Type A/B nullifies any aignificant
Order or Ear Effects and thus the greatest
number of failures poasible is 3).

Before we jump to conclusions that cen-
tral processes deteriorate rapidly after the
50'a, as evidenced by the high percentage of
RB failure (especially reversals), we need to
consider whether it is the 3's hearing im-
pairment that might be the culprit, and not
central dysfunctions.

McCoy et al. (1977} studied the SSW in
the elderly. They found pocrer 3SW scores in
men than women. When they accounted for
hearing loss, there was mo gender difference
on the test,

Arnst (1982a) has pointed out that the
55W may be contaminated as a central test
when a person has a hearing loss of 30 dB or
more. He found similar results in the elder-
ly (Arnst, 1982b). His groups appear to be
VA hospital cases and were described as hav-
ing bilateral hearing losses.

To summarize, it appears that those 60-
70 years should not be evaluated uwsing young
adult oriteria (not surprising). The next
three articles will focus on the 60-69
decade. They will consider more appropriate
SSW oriteria, the influence of hearing and
discrimination losses, as well as a com-
parison of central cases with controls.® % @

IT- TENTATIVE CRITERIA FOR SIGNIFICANCE OF
CONDITION AND RESPONSE BIAS SCORES:
AGES 60-69 YEARS

The purpose of this brief article is to
report on new standards that may be used more
appropriately with 60-69 year olds. We lack
sufficient data to carry out a similar anal-
ysis for the 70 year decade.

Two approaches were used to reduce the
failure rate in the normal 60 year old group
that came from the NS-E-89 study (n=35). We
considered, 1) more lenient criteria to pass
the SSW. When faced with a similar problem
in assessing the data for children, White
(1977) suggested that modified (age-appropri-
ate) SSW standards be used. Age-based modif-
ications were also incorporated intec the C-
N3-85 criteria for children. 2) Because of
the considerable variation in how people age,
it was felt that a single failure on one
aspect of the SSW might not be so "abnormal®,
after all. This approach seems to make sense
and worked out well in practice.

Response bias criteria were modified to
minimize the failure rate in the NS-E-89
subjects. The new pormal limits for 60-69
year olds are: 3§ reversals and Order or Ear
Bffect differences of 5. No changes were
deemed necessary for Types A/B. Thus, in this
age group it requires 5 reversals, Order or
Ear Effect differences of 6 points and Types
A/B having at least a 3 point difference, as
well as twice the error rate in columns B or
P {or C or G) to show abnormality.

Using the rew criteria, the mmber of
presumably false-positive cases was reduced
from 43% to 34% (see Table 2). This reduced
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RESPONSE BIAS FAILURE IN ELDERLY SUBJECTS USING NEW CLDER ADULT CRITERIA

AGE ORDER
GROUPS 1 REY
60-69 35 6 1 1

3 (17)  (3) (3)

WL L/ L/B HL A/B  FEINDINGS

EAR TYPE  Ss/SIGNIF
0 0 12
(0 (0 (34%)

TABLE 2, Number and (%) of subjects with response biases using new coriteria for
significance for individuals 60-69 years of age.

the number of RBs that were outside of normal
limits for particular individuals, but did
not have a great effect on the fallure rate
itself. To reduce failures a second criter-
ion modification was added. When we permit-
ted one score to be outside normal limits for
RB, there were nc failures.

The use of new criteria for reversals,
Ear and Order Effects lowered the number of
cases that had more than one abnormal diag-
nostic indicator. When we added to this the
rule that one deviant score was permissible,
then there were no RB failures.

The next question was, can we use this
same approach when assessing both the four
Condition scores as well as RB, If so, then
likely we would have a clinical procedure
with a amall probability of falsely identify-
ing control Ss, such as these, as abnormal.

First, let's review the Condition score
information from the last issue (Katz et al.,
1989). The means and SDa for 60-69 year clds
were:

RNC RC Lc LNC
-2.9 1.3 4.4 -3.5
(5.0) (7.4) (9.3) (5.8)

The hearing of 60 year olds is often
poorer than that noted in young adults., This
tends to produce overcorreated scores espe-
cially on the non-competing words. The
negative C-SSW scores make this elderly group
look "too good" when compared to individuals
12-59 years of age. Therefore, some minor
compensations were made when figuring the +1
SD cutoffs for normal limits:

SSNORMAL LIMITS FOR 60 - 69 YEAR (LDS®8
C-SSW CONDITION SCORES (MEAN +1 SD)

RNC RC LC LNC
3 9 14 5)

Employing these criteria for signifi-
cance of the four C-SSW Conditions and the
eriteria for response bias from page 2 (or
page 6), the data for the 35 normal subjects
were reassessed. Three of the 35 Ss had 2 or
more abnormsl scores, making a passing rate
of 912 (with only 9% fallures). This rate is
fine for clinical purposes! But, before
passing judgment (in article three) we will
consider the influence of hearing problems on
the SSW. In the fourth article we will
determine whether all of these compensations
for aging weaken the test by permiting too
many older pathological cases to pass the SSW.

LAEAET LY X LA ED R

I1I- INFLUENCE OF HEARING/DISCRIMINAT ION
ABILITY ON SSW PERFORMANCE
IN THE ELDERLY (60-69 YEARS)

Unlike the assessment of young
children, the central evaluation of
the elderly 1s plagued by the contami-
nation associated with hearing loss.
That is, at the same time that we
expect to see the influence of central
aging, there is a good probability
that hearing will be reduced in same
measure, as well, How can we distin-
guish these factors when dealing with
older age groups?

Let us assume for the moment that
hearing loss and word discrimination
problems represent a peripheral break-
down, When we determine what influ-
ence they have on the SSW test, then
we can see whether the central disor-
ders have a further influence, and
perbaps how the two sources of error
may be differentiated.

It should be recognized that the above
assumption may be wrong. That is, hearing



loss may be associated with certain central
problems. If this is true (in large measure)
in the present cases, then we will not be
very succesaful in separating hearing loss
patients from central ones.

The first step in this study was to
select out those "normal™ NS-E-89 subjects
that had hearing or discrimination problems.
Because hearing loss cases might have been
excluded due to our selection criteria, eight
additional cases were obtained from my SSW
files. These were all the individuals in
their 60's who were referred for hearing
evaluations, having no medical evidence of
CNS disorder, but did indeed have significant
hearing problems and/or word discrimination
difficulty. The sample size was 43 (35+8).

I started out with scme arbitrary hear-
ing and diserimination criteria, without
reference to these particular Ss. These
values seemed reasonable for such a study
(but turned out to be too conservative). Two
eriteria were established for Hearing abnor-
mality based on the three frequency apeech
average {500, 1k, 2kHz)}--

1) Hearing Level (HL): > 26dB, and
2) Hearing Difference (HD): 2> 10dB
between ears.

The two criteria for Discrimination
problem criteria were--

1) Discrimination Level (DL): £ 803, and
2) Discrimination Difference (DD):
> 10% between ears.

Based on these criteria we could discern
3 groups from the 43 subjects with o known
central nervous nervous system disorder.
Group-A was from NS-E-89 without hearing
difficulty, Group-B was from the same pool
but reached/exceeded the above valwes, and
Group-C was the additional 8 cases that were

combined to provide a better test of the
effects of hearing impairment (see Table 3).

Using the tentative coriteria for SSW
Conditions and RB for 60 year olds {see Table
3), we find 8 (or 35%) of the 23 in Group-4
to have one or more failures out of T (4 Con-
ditions and 3 RBs). When we add the second
consideration, the iyo or more (TOM) failure
rule, only 2 cases {9%) fail the test. This
1s surely an acceptable failure rate.

For Group-B, 9 (or 75%) out of 12 Ss
were outside of normal limits on one or mare
factors, even though 60 year criteria were
used. However, when the TOM rule was also
conaldered for significance, then only two
(or 17%) failed. In Group-C, with even
greater hearing problems, 7 (or 88%) out of 8
Ss had orne or more abnormalities. When TOM
was used, there was no additional benefit in
eliminating supposedly normal elderly Ss from
the group that had abnormal SSW test results.

If we continue to assume that Group-C is
normal with regard to central functions, then
the S5W does not distinguish between peri-
pheral and central problems using our tenta-
tive criteria. Nor does the "2 or more rule”
improve the situation as found with with the
Ss having lesser hearing problems.

We examined the data to see if we could
relate the SSH failures to any specific audi-
cmetric difficulty, or if it was a general
problem. Generally speaking hearing loss
(HL) and difference between ears (HD) appear
to correspond to the SSW faillures more so
than the discrimination findings.

Although B & C group cases that had SSW
problems also tended to have losses of 40dB
or more, as previously described by Arnst
(1982b), the asyumetry in hearing between

ears appears to be equally potent in this
sampl a.



The top section of Table 4 shows the
performance of the 843 Ss in Groups A, B& C.
The HL eriteria had to be reduced to 35dB to
accommodate two Sa (with speech averages of
37 and 39dB) who failed on TOM. HD was con-
sidered 20dB or more between the ears.

SUBJECTS 60-69 YEARS OF AGE
WITH NORMAL CENTRAL FUNCTIONS

HL 2> DIFF 2 FAILED ¥

n  35dB 20dB PTOM™  EAILED
35 NO NO 1 1 3

3 YES NO 2 67

1 KO YES 1 100

5 YES YES E 100

1 they had HLs of 37 and 39dB

Table 4. Performance of 43 Ss with
normal central auditory functions, but
not necessarily normal hearing (.5-2K Hz).

Table 4 shows that those who had poor
SSW performance could be predicted on the
basis of HL (> 35dB in one or both ears) and/
or a significant difference between ears (2
20dB) for the 3-frequency speech average. Of
the 34 Ss with "normal hearing” (£ 33dB in
both ears) and relatively =mall differences
in hearing between the ears (£ 19dB) only 3%
failed the SSW using the 60-decade criteria
and the TOM rule. For those who had greater
hearing losses or greater differences between
ears, 595 fatled.

In summary, test results were examined
for a group of subjects that were consaidered
to have normal central auditory functions,
but not necessarily normal hearing. Of the
43 Ss, those with relatively normal hearing
performed normally (i.ei, no more than one
score ocutaide of normal limits). The situa-
tion was very different for individuals who
had hearing levels of 35dB or more in the
poorer ear or a difference of 20dB or more
between the ears. The guestion of whether
these criteria will permit tooc many central
casas to pass remains to be answered. This
will be considered in the fourth article.

IV- TENTATIVE CRITERIA FOR EVALUATING
PATIENTS 60-69 YEARS OF AGE ON THE SSW

‘he 3 short articles above indicate that
revised criteria may be useful for evaluating
Ss 60-69 years of age without having many
false positives. However, in the face of
significant HLe or fairly large HDs, the SSW

appears to be thrown off. This final article
will address the question of whether the use
of these criteria in lmown central cases will
produce a sufficiently high hit rate to just-
ify the use of the test with individuvals in
this age group.

I pulled from my SSW files all cases
(n=43) in their 60s with known CNS lesions
(regardless of the location of the lesions
and their SSW performance). Most of them had
cerebral lesions with relatively normal hear-
ing and discrimination.

See Table 5 far the data based on the
cases with CNS lesions. Group-D met the same
hearing criteria as Group-A (in previcus
article), but were diagnosed as having CN3
lesions. Group~E met the same hearing cri-
teria as B, except that they had more loss
than the NS-E-89 Ss. For this reason an
additional hearing loss group (similar to
Group-C) was not needed. 1In fact, Group-E
was right in between the hearing performance
for Groups=B and C.

GRP n AGE  SA-R SA-L, HD-R ND-L

D 20 63 13 12 92 92
E 23 63 28 33 85 81

Tabie 5. Sample sizes, and mean data

for age, speech average (.5, 1, 2KHz)

and word discrimination for two groups
of Sz with diagnosed CNS lesions.

Table 3 shows the performance of all 5
groups on the SSW test. There 1s a very high
percentage of failure for groups C, D and E.
This supports the difficulty of differentiat-
ing between significant hearing impairments
(i.e., > 35 dB for the speech frequencies, or
a difference between ears of » 20 dB). How=
ever, with lesser losses, the distinctions
seem very good.



Table 6 provides important information
that encourages us that we can distinguish
cases with normal vs. abnormal CNS functlon,
given puretons speech averages of 35dB or
better and less than a 20dB difference be-
tween ears. The table format parallels the
data in Table b {(on page 5). Of those who
met the hearing criteria for assessment of
central auditory function (more than 75% of
our cases), 3% of the normals as well a= 88%
of those with known CNS lesions failed. If
these statistics hold up, this would repre-
sent a very nice diagnostic difference. for
clinical purposes.

SOUBJECTS IN 60s WITH CNS LESIONS

HL > DIFF > FAILED %

n  35dB 20dB hToM"  FAILED
32 . {1} NO 28 88

7 YES NO T 100

0 NO YES o 0

5 YES YES 4 100

Table 6. Performance of 43 Ss that
were considered to have normal central
audi tory functions, but not necessar-
ily normal hearing.

SUMMARY AND IMPLICATIONS:

These 4 articles began with a study of
55 3Ss between 60 and 79 years. It was fol-
lowed by analyses of 43 Ss with no known CNS
involvemant and was compared with 43 Ss that
had medically diagnosed CNS lesions.

The results of these studies show:

1. As in the case of C-SSH Condition
scores (which were discussed in the previous
issue), RB failure is unacceptably high in
control Ss over the age of 59 years when
using young adult criteria.

2. Age-adjusted eriteria for C-SW Condi-
tion scores and RBs for those in their 60a
are not sufficient to lower the fallure rate
tc an acceptable level without the "two or
more (TOM)® rule. That is, one score outside
of mormal limits {(e.g., the LC Condition or 5
reversals) does not constitute a failure on
the SSH. Two or more do signify failure,

3. Using the new criteria (REC=3, RC=9,
LC=134, LNC=3, REV=h4, ORD/EAR=5 as normal
limits) and the TOM rule, we obtained quite
low failure rates among the normal hearing
and mildly hearing impalred NS-E-89 subjects.

y. Other individuals who were referred
because of hearing losses {a 3-frequency
speech average of 2> 35dB in the better ear or
a difference between ears of > 20dB), but
were not known to have CNS lesions, perfomed
poorly on the SSW.

5. We could not distinguish these hearing
loss cases from cases with known lesions if
they had significant hearing problems. Thus,
for cases in their 60s, the SSW is of ques-
tionable validity if there is a significant
hearing impairment, as described above.

6. These results need to be cross valida-
ted.
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Dear Ackey:
Do you ever get a ldck out of giving the SSW,
or find the responses amusing? --A New User

Dear ANU:

You bet! The funniest "Are You Ready (AYR)"
response I've gotten yet, was from a very
bright, brain damaged guy who responded to

the 20th AYR question with, "Would it
matter??, =--Ackey slialalinis nlininn



