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Summary: Test-retest performance on the Wechsler Adult Intelligence Scale
(WAIS) of two groups of adult epilepsy patients are presented and compared.
In one group, Seizures Improved (SI) group, seizure frequency had decreased
during the test-retest interval, and in the other group, Seizures Unimproved
(SU) group, the number of seizures had either increased or stayed the same
over the test-retest interval. The SI group showed a significant test-retest
improvement on WAIS Verbal 1Q, Performance 1Q, and Full Scale 1Q, as well
as on eight of 11 WAIS subtests. In comparison, the SU group showed signifi-
cant increases only on the Performance 1Q and Object Assembly subtest. Fur-
thermore, differences between the two groups were observed in the pattern of
test-retest changes seen on the Performance measures relative to the Verbal
measures. The results suggest that change in seizure frequency is one of the
factors associated with test-retest changes in the intellectual functioning of

epilepsy patients.

Intellectual changes resulting from sei-
zures were one of the first issues to receive
considerable attention in the epilepsy liter-
ature. Initially, there was a persistent belief
that intellectual deterioration was an as-
sured outcome of recurrent seizures. Sev-
eral investigators, beginning with Paskind
(1932), pointed out that the assumption of
intellectual deterioration was based upon
observation of institutionalized epilepsy
patients and, therefore, constituted a very
selective and unrepresentative sample. Re-
view articles by Folsom (1953) and Tarter

(1972) showed that when noninstitution-
alized epilepsy patients were studied, the
degree of intellectual deficits and deter-
ioration reported by early investigators
was found to be greatly diminished.

The most direct means of assessing in-
tellectual changes over a period of time is
through test-retest procedures. Reports of
such longitudinal studies in the field of
epilepsy over the past 20 to 25 years are
quite scarce. As already indicated, several
of the earlier studies that did employ test-
retest paradigms used institutionalized
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epilepsy patients (Fox, 1924; Patterson and
Fonner, 1928; Collins, 1941). Nevertheless,
the results of these studies, as well as a few
using noninstitutionalized patients, failed to
support a strict intellectual deterioration
hypothesis. While findings did indicate
considerable variability in retest scores on
standardized psychometric tests of intel-
lectual functioning, instances of stability
and performance increases occurred as
often as did decreases (Dawson and Conn,
1929; Fetterman and Barnes, 1934; Sullivan
and Gahagan, 1935; Tenny, 1955).

A few studies have reported variables
that may be related to whether performance
increases or decreases are observed. For
example, Arieff and Yacorzynski (1942; see
also Yacorzynski and Arieff, 1942) found
that the test-retest losses in intellectual
performance were significantly greater in a
group with a known etiology for their sei-
zures when compared with a group whose
seizure etiology was unknown. Attempts to
correlate other clinical variables, such as
seizure frequency or severity, with the di-
rection of test-retest changes have yielded
mixed results. There have been reports of
no relationship (Fox, 1924; Patterson and
Fonner, 1928; Arieff and Yacorzynski,
1942), as well as reports that improve-
ments in test scores were related to im-
provement in clinical status (Chaudhry and
Pond, 1961; Rodin, 1968). However, differ-
ences between these various studies in
basic features, such as sample selection (in-
stitutionalized versus noninstitutionalized),
age of the sample studied (children or
adults), and the type of tests administered,
make it difficult to interpret these findings.

A sample of adult epilepsy patients is ex-
amined in the present study with regard to
test-retest changes in the level of intellec-
tual functioning. Intellectual functioning is
assessed by the Wechsler Adult Intelli-
gence Scale (WAIS), currently one of the
most widely used clinical instruments for
such an assessment. The study will exam-
ine the relationship between changes over
time in seizure frequency (improvement

Epilepsia, Vol. 22, February 1981

versus no improvement), and test-retest
scores on the WAIS.

METHODS
Subjects

From the patient pool of the Epilepsy
Center at the University of Virginia Hospi-
tal, all patients 16 years of age and older
who had been seen twice for evaluation of
intellectual functioning were included for
consideration in the present study. The re-
call of patients for reevaluation was not
based on clinical information or evident
changes in clinical status. However, the
following were considered in the decision to
invite patients for a second testing session:
patient responsiveness to other Epilepsy
Center contacts, distance from the Center,
and date of initial testing. There is no rea-
son to believe that the selection process
used differentially affected the two experi-
mental groups (SI and SU). The medical
charts of these patients were reviewed to
evaluate the number of seizures that had
occurred prior to the first testing and in the
interval between testings. Based on this
seizure frequency information, the patients
were divided into two groups: the Seizures
Improved (SI) group, and the Seizures
Unimproved (SU) group. A person was
placed in the SI group if he had fewer sei-
zures in the interval between testings than
had occurred for an equivalent period of
time prior to the first testing. If the number
of seizures that occurred during the test-
retest interval was the same or higher than
it was prior to the first testing, the patient
was placed in the SU group. According to
these criteria, 22 patients showed seizure
improvement (12 males and 10 females),
and 25 patients showed no improvement in
their seizures (12 males and 13 females).
Seven patients were found to be seizure-
free for both intervals of time and were
dropped from further consideration. Table
1 provides descriptive neurologic and de-
mographic information for the two groups.

No significant differences were revealed
by t-tests between the two groups for age of
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TABLE 1. Descriptive information for Seizures Improved (SI) group and
Seizures Unimproved (SU) group

Descriptive information

SI Group (N = 22)

SU Group (N = 25)

Age{l
X
SD
Education®
X
SD
SES-
x
SD
Retest Interval”
x
Sb
Onset"
x
SD
Primary Seizure Diagnosis”
Partial elementary
Partial complex
Partial secondarily generalized
Absence
Tonic-clonic
Average Monthly Seizures
Initial testing
<1 seizure
1—4 seizures
5—10 seizures
>10 seizures
Retest
<1 seizure
1—4 seizures
5—10 seizures
>10 seizures

22.3 21.8
6.1 6.3
10.9 10.5
4.8 2.1
54.3 56.7
13.3 17.1
18.6 19.4
7.3 6.6
8.6 10.0
6.4 4.6
2 3
5 9
2 3
6 4
7 6
5 7
4 8
3 1
10 9
14 5
4 5

1 4
3 11

“ Age and onset in years.

® Educational values reflect highest grade completed.

“ SES: Social-economic status; higher scores indicate lower SES (Myers and Bean, 1968).

* Retest interval in months.

* Seizure type is classified by the International Classification (Gastaut, 1970).

patients at time of testing, length of retest
interval, age at seizure onset, education, or
socioeconomic status. The mean age of SI
patients at first testing was 22 years, 3
months, and for the SU group it was 21
years, 8 months. The retest interval was
18.6 months for the SI group, and 19.4
months for the SU group. As can be seen
from the breakdown in Table 1, there was a
similar distribution of seizure diagnosis for
the patients in the two groups. In the SI
group, the primary seizure diagnosis of the
patients included seven with tonic-clonic
seizures, six with absence seizures, five
with partial complex seizures, two with

partial elementary seizures, and two with
partial secondarily generalized seizures.
Twelve patients also had a secondary seizure
diagnosis, including three with absence sei-
zures, six with tonic-clonic seizures, and
three with partial secondarily generalized
seizures. The primary seizure diagnosis of
the patients in the SU group included four
with absence seizures, six with tonic-clonic
seizures, nine with partial complex sei-
zures, three with partial elementary, and
three with partial secondarily generalized
seizures. Ten of the patients had a second
seizure type, including four with tonic-clonic
seizures, three with partial secondarily gen-
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eralized seizures, one patient with ab-
sence, one with partial elementary, and one
with partial complex seizures. It can also be
seen from Table 1 that the distribution of
average monthly seizure frequency was
similar for the two groups at initial testing,
but as would be expected, it was quite dif-
ferent at retest.

Wechsler Scales

Test-retest comparisons are provided for
the two groups on the WAIS. Data com-
paring the three summary IQ scores [Verbal
IQ (VIQ), Performance 1Q (PIQ), and Full
Scale IQ (FSIQ)], and the 11 subtest scales
that comprise the VIQ and PIQ measures
[Information (Info), Comprehension (Comp),
Similarities (Sim), Arithmetic (Arith), Vo-
cabulary (Voc), Digit Span (DS), Picture
Completion (PC), Picture Arrangement
(PA), Block Design (BD), Object Assem-
bly (OA), and Digit Symbol (Sym)] are
provided.

RESULTS

To compare WAIS test-retest scores of
the two groups, two separate, repeated
measures analyses of variance were em-
ployed. The first compared the SI and
SU groups at test time (1) to retest time (2)
for the three summary WAIS IQ scores
(VIQ, PIQ, and FSIQ). This yieldeda 2 x 2
x 3 analysis (Group X Time X Task). A
second repeated measures analysis of vari-
ance was performed on the 11 WAIS subtest
scores yielding a2 x 2 x 11 analysis (Group
x Time X Task). Following the overall
analyses, the individual test-retest means
for each WAIS measure were compared
using an extension of Duncan’s New Multi-
ple Range Test (Kramer, 1956). The results
for the two analyses of variance are pre-
sented in Table 2.

In both analyses, important differences
between the SI and SU groups, as well
as differences in the pattern of test-retest
performance, are revealed by the significant
interactions between Time X Group and
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TABLE 2. Results of analyses of variance

Degrees of

Variable F value freedom Probability

Analysis: Group x Time x 1Q summary scores (2 X 2 X 3)

Main effects
Group 1.63 1 ns
Time 23.60 1 0.001
Task 4.64 2 0.01
Interactions
Group x
Time 9.87 1 0.01
Task x
Time 18.32 2 0.001
Group x
Task 0.16 2 ns
Group x
Time X
Task 0.22 2 ns

Analysis: Group x Time x 1Q subtest scores (2 x 2 x 11)

Main effects
Group 1.46 1 ns
Time 34.63 1 0.001
Task 3.52 10 0.01
Interactions
Group X
Time 11.54 1 0.001
Task x
Time 3.21 10 0.01
Group X
Task 0.76 10 ns
Group X
Time %
Task 0.63 10 ns

ns: nonsignificant.

Task x Time. The significant Time X Group
interaction reflected the greater test-retest
increases in WAIS scores by the Sl group
as compared to the SU group, which was ap-
parent across all three IQ summary measures
and the 11 WAIS subtests. The significant
Task x Time interaction points out the
greater test-retest increases on the P1Q mea-
sure and its subtests relative to the VIQ and
its subtests with this pattern holding across
both groups.

Tables 3 and 4 provide a comparison of
test-retest means for the SU and SI groups
for all the WAIS variables along with the
results of the Duncan’s New Multiple
Range Test for these measures. For ease of
presentation, the summary 1Q measures
and the subtests are included in the same
table. For the SU group, only the PIQ mea-
sure and the OA subtest showed a signifi-
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TABLE 3. Results of statistical comparisons for WAIS test-retest mean scaled-score
values for the SU group

Test scores

Retest scores

WAIS subtests Mean SD Mean SD Probability
VIQ 90.36 16.09 89.28 14.04 ns*
PIQ 84.00 10.38 88.28 13.32 <0.01
FSIQ 86.80 13.35 88.04 13.55 ns
Info 7.16 2.93 6.96 2.58 ns
Comp 8.56 3.72 9.00 3.40 ns
Arith 7.68 2.93 7.40 3.38 ns
Sim 8.68 3.28 9.12 2.79 ns
Voc 7.60 3.43 7.52 3.20 ns
DS 8.08 3.21 7.88 2.03 ns
PC 8.04 2.37 8.36 2.10 ns
PA 8.00 2.87 8.68 2.80 ns
BD 7.72 2.59 8.40 3.22 ns
OA 6.76 2.14 7.88 2.42 <0.05
Sym 7.00 2.16 7.60 3.50 ns

“ ns: nonsignificant.

cant increase between test-retest scores
(see Table 3). Among the remaining 12
measures, eight improved and four declined
but none of these changes were statistically
significant. In contrast, the SI group exhib-
ited a significant increase on retest for 11 of
the 14 WAIS measures. As shown in Table
4, the VIQ, PIQ, and FSIQ measures im-
proved significantly as as did the Info, Sim,
Comp, PC, PA, BD, OA, and Sym subtests.
The within-group pattern of greater in-

creases in test-retest performance by the SI
group is further supported by between-
group comparisons. Comparisons of the
WAIS measures for the SI and SU groups
at the time of initial testing indicate that the
two groups were not significantly different
from each other, except on the Info subtest
(p < 0.05). On retest, however, nine of the
14 WALIS scores for the SI group, including
all three summary IQ scores, were signifi-
cantly higher (p < 0.01) than the retest

TABLE 4. Results of statistical comparisons for WAIS test-retest mean scaled-score
values for the S1 group

Test scores

Retest scores

WALIS subtests Mean SD Mean SD Probability
vIQ 91.96 12.51 95.55 12.02 <0.01
PIQ 86.09 12.51 96.32 16.41 <0.01
FSIQ 88.78 12.12 95.64 13.76 <0.01
Info 8.18 2.40 9.21 2.53 <0.01
Comp 8.59 3.14 9.59 3.06 <0.05
Arith 7.91 3.00 8.82 3.02 ns*
Sim 9.45 2.63 10.32 2.15 <0.05
Voc 8.00 2.74 8.27 2.43 ns
DS 7.91 3.15 8.36 3.23 ns
PC 8.00 2.35 9.41 2.89 <0.01
PA 7.86 2.10 9.09 2.56 <0.05
BD 7.59 2.74 9.77 3.42 <0.01
OA 7.09 2.56 8.77 2.96 <0.01
Sym 7.68 3.06 9.73 3.86 <0.01

“ ns: nonsignificant.
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scores for the SU group. The subtests that
showed a significant difference between the
two groups at retest were Info, Arith, Sim,
PC, BD, and Sym. Also, VIQ scores were
higher than PIQ scores for both groups at
the initial testing, a finding that is quite con-
sistent with other studies in the epilepsy lit-
erature (Dodrill and Troupin, 1975; Black,
1976). However, at retest there are essen-
tially no differences between the VIQ and
PIQ scores for both groups.

Additional information regarding the
test-retest WAIS patterns for the SI and SU
groups is seen in the analysis of the scores
obtained by individual subjects. For this
analysis, the chi-square statistic was
employed to compare the number of sub-
jects in each group who showed significant
test-retest increases or decreases on the
WAIS. Table 5 provides a comparison of
the distribution of test-retest score changes
for the two groups for both the VIQ and
PIQ scores using four groupings based on
the following arbitrary cutoffs: (a) no
change or decrease in performance; (b) a
gain of 0—4 points; (c) a gain of 5—9 points;
and (d) a gain of at least 10 points. As can
be seen in Table 5, there was a greater ten-
dency for WAIS IQ decreases to occur in
the SU group, and for substantial increases
(10 points or greater) to occur in the SI
group. A chi-square analysis of this differ-
ence in pattern of test-retest changes for the
SI and SU groups was significant at the 0.02
level (X2 = 11.29). The frequency and mag-
nitude of these test-retest changes did not,

TABLE 5. Frequency of test-retest score
changes on WAIS VIQ and PIQ for the
S1 and SU groups

SU group S1 group

Tests <0 0-4 5-9 =10 <0 0-4 5-9 =10

VIQ

14 4 6 1 3 100 7 2
PIQ 7 8 4 6 3 15

13

¢ The numbers in this table represent instances of
change at the various levels of scores. Each subject in
the study (N = 47) contributes two scores in the
table matrix, a viq and piq test-retest change score,
yielding a total of 94 instances.
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however, occur with equal likelihood for
the VIQ and PIQ measures. Rather, PIQ
scores were more likely to increase, while
VIQ scores tended to show decreases or
minimal increases (X2 = 15.22, p < 0.01).

DISCUSSION

A number of conclusions regarding in-
tellectual deterioration in epilepsy can be
drawn from these results. First, changes in
seizure frequency are associated with di-
rection and magnitude of changes on WAIS
test-retest scores. While those persons
whose seizure frequency decreased (SI
group) showed general test-retest im-
provements on the WAIS, this was not true
for the group of patients whose seizures did
not improve (Tables 3 and 4). Second, test-
retest improvements occurred more fre-
quently on the WAIS Performance mea-
sures than on the WAIS Verbal measures.

The first finding stands in contrast to the
test-retest findings of a number of earlier
investigations (Fox, 1924; Patterson and
Fonner, 1928; Fetterman and Barnes,
1934). The present study, however, avoided
some of the major methodological problems
associated with these earlier studies.
Among them are, wide variability of patient
age range and test-retest interval, wide dis-
tribution of initial IQ levels, and use of in-
stitutionalized patients. Therefore, in the
present study it was possible to examine the
relationship between seizure frequency and
test-retest performance of intellectual
functioning in a less ambiguous fashion.

In the SI group, the improvement in level
of intellectual functioning was apparent al-
most across the full range of skills and
abilities tapped by the WAIS. There was a
pattern, however, of relatively greater
test-retest improvements on the Perfor-
mance measures as compared to the Verbal
measures, while decreases or- minimal in-
creases were more likely to be found on the
Verbal measures. Both the overall group
analyses (Tables 3 and 4), and the indi-
vidual subject analyses (Table 5), indicated
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that the Performance measures changed
more frequently, more often in a positive
direction, and to a greater extent than did
the Verbal measures. While this finding is
in conflict with Rodin’s (1968) results, they
do agree with the findings of a number of
other investigators. The relatively greater
fluctuation of WAIS Performance measures
has been reported for both normal popula-
tions (Kangas and Bradway, 1971; Catron,
1978; and Catron and Thompson, 1979), as
well as for various brain-damaged popula-
tions (Ladd, 1964; Duke et al., 1968; Man-
dleberg and Brooks, 1975; and Dodrill and
Troupin, 1975). Mandleberg and Brooks
(1975) suggest that the greater fluctuation
observed on the WAIS Performance mea-
sures is due to their relatively greater com-
plexity in comparison to the Verbal mea-
sures. Another possible explanation can
be found in the different nature of the
problein-solving demands (new learning
versus old learning) inherent in WAIS Per-
formance as opposed to Verbal measures.
Hebb (1949) postulated that it is new learn-
ing situations that are more vulnerable to
the effects of brain damage. Also, since
scores on the Performance measures are
determined by how quickly the correct re-
sponses are provided, they may be influ-
enced more by such variables as mental
alertness, physical state, motivation, anxi-
ety, and other affectual states. Whatever
the reason, it is clear from the results of the
present study that WAIS Performance
measures are more likely to change than
Verbal measures, with improvements oc-
curring more often in the SI group.

An often cited explanation for the fluctu-
ation in WAIS test-retest scores in both
normal and brain-damaged groups is prac-
tice effect (Matarazzo, 1972; Matarazzo et
al., 1973). It is unlikely, however, that the
present results are due simply to practice.
Since the SI and SU groups started out with
essentially the same initial performance
levels on the WAIS, one would expect the
two groups to be equivalent in their poten-
tial to reflect the effects of practice. Yet,

81

the test-retest improvements which were
found are not equivalent for the two groups.
Rather, the SI group improved their scores
to a greater extent than did the SU group
(Tables 3 and 4). In addition, half of the
subjects from the SI group demonstrated
test-retest improvements of 10 points or
more, which is double the improvement
typically expected simply from practice
effects (Matarazzo, 1972).

The test-retest results of the SU group
warrant additional comment. While this
group showed little improvement, there
also appeared to be little evidence of pro-
nounced deterioration in their performance.
However, when one goes from an exami-
nation of the group data as a whole to an
analysis of the individual patients (Table 5),
it becomes evident that a substantial
number of the SU patients did, in fact,
score lower on retest. It should also be
noted that the retest interval used in the
present study was shorter and less variable
than that used in many of the earlier
epilepsy studies. Additional serial testing
and continuous monitoring of patient clini-
cal status are necessary to determine the
degree and type of longer term intellectu-
al-cognitive changes that are associated
with improvement or lack of improvement
in seizure frequency.

In the present study, change in seizure
frequency was the sole criterion used to
determine change in clinical status of the
epilepsy patients. Clearly, there are other
clinical seizure variables that may be re-
lated to test-retest patterns of performance.
Seizure type, severity, and presence and
type of EEG abnormalities are a few such
variables. A person, for example, can con-
tinue to have a high number of seizures
while the severity of the attacks can change
(e.g., length of time, degree of postictal
confusion). Laterality of EEG abnormality
may also be a significant variable, as was
recently suggest in a paper by Berent et al.
(1980). Using a cross-sectional design, they
found that epilepsy patients with lateralized
left hemisphere EEG abnormalities tended
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to show greater decrement with age in their
performance on several cognitive measures
as compared to right hemisphere lateralized
patients. Obviously, more studies are
needed to provide a coherent framework
for predicting which epilepsy patients will
or will not improve in intellectual function-
ing over time. The present study does show
that change in seizure frequency is a vari-
able that plays an important role in deter-
mining changes in intellectual functioning.
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RESUME

Les résultats obtenus a I’échelle de WAIS (Wechsler
Adults Intelligence Scale) a partir d'une passation |
(test) et d’une passation II (retest) chez deux groupes
d’épileptiques adultes sont présentés et comparés: (a)
Dans un groupe la fréquence des crises a diminué dur-
ant I'intervalle “‘test-retest’” (c'est a dire dans l'inter-
valle séparant la passation I (test) de la passation II
(retest): Groupe des crises améliorées (SI: seizures
improved). (b) Dans I'autre groupe le nombre des
crises au contraire a augmenté ou bien est resté iden-
tique au cours de I'intervalle *‘test-retest’": Groupe des
crises non améliorées (SU: seizures unimproved). Le
groupe des ‘‘crises améliorées’’ montre une améliora-
tion significative tant sur le plan du QIV (quotient de
I'échelle verbale), que du QIP (quotient de I'échelle
performance) et du QIG (quotient global), ainsi que de
8 des subtests parmi les onze que contien I'échelle. En
comparaison le groupe des **crises non améliorées’’ ne
montre une amélioration significative qu'au niveau du
QIP et en particulier sur le subtest d'assemblage d’ob-
jets (celui-ci faisant partie de 1'échelle performance).
De plus, on observe entre les deux groupes des différ-
ences du ‘“type’’ des modifications entrainées par la
situation ‘test-retest’’, sur les résultats obtenus a
I’échelle performance et ceux obtensus a I'échelle ver-
bale. Ces résultats permettent de suggérer que, dans le
fonctionnement intellectuel des sujets épileptiques, les
changements dans la fréquence des crises sont un des
facteurs a mettre en corrélation avec les changements
observés a partir de la situation ‘‘test-retest’’.

(J. L. Gastault, Marseilles)

RESUMEN

Se compararon dos grupos de adultos con epilepsia
por medio del rendimiento en dos tests de WAIS. En
un grupo, la frecuencia de los ataques habia

disminuido en el intervalo entre el primer test y el
segundo [grupo con mejoria (SI)], mientras que en el
otro el nimero de crisis no habia variado o habia au-
mentado [grupo sin mejoria (SU)J. El grupo SI mostré
una mejoria en la escala verbal CI, en la realizacion CI,
en la escala total de Cl y en los subtests WAIS. En
comparacion, el grupo SU solo mostré un aumento
significativo en la realizacion CI y en el subtest de
Reunién de Objetos. Ademas, se observaron diferen-
cias entre los dos grupos en lo que respecta a la prim-
era y a la segunda prueba en la realizacion de las
medidas verbales. Los resultados sugieren que los
cambios en la frecuencia de los ataques juegan un
papel en lo que respecta a funcion intelectual cuando
se compara el primer WAIS con el segundo.

(A. Portera Sanchez, Madrid)

ZUSAMMENFASSUNG

Test und Retest Ergebnisse im WAIS von 2 Gruppen
erwachsener Epileptiker werden dargestellt und ver-
glichen. In einer Gruppe hatte die Anfallshiufigkeit
wihrend des Test-Retest-Intervalls abgenommen—
verbesserte Gruppe (SI)—und in einer anderen Gruppe
war die Anfallshdufigkeit entweder gestiegen oder
gleich geblieben wihrend des Test-Retest-Intervalls—
unverinderte Gruppe (SU). Die SI-Gruppe zeigte
signifikante Verbesserung zwischen Test und Retest
im Verbal-1Q des WAIS, im Handlungsteil und im
Gesamt-1Q ebenso wie in 8 von 11 WAIS Subtests. Im
Vergleich hierzu zeigte die SU-Gruppe signifikante
Verbesserung nur im Handlungs-1Q und im Objekte-
zuordnungs-Subtest. Weiterhin wurden Unterschiede
zwischen den beiden Gruppen im Muster der Test-
Retest-Verinderungen im Verhiltnis des Handlung-
steils zum Verbalteil bemerkt. Die Ergebnisse lassen
vermuten, dall die Verinderung der Anfallshaufig-
keit einer der Faktoren ist, der hinsichtlich der in-
tellektuellen Funktion anfallskranker Patienten Bezie-
hungen zu den Verinderungen des Test-Retest-Ergeb-
nis aufweist.

(D. Scheffner, Heidelberg)
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