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Objective: The study examined whether a measure of learning potential
is prospectively related to the success of a vocational rehabilitation pro-
gram for patients with severe mental illness in Germany. Methods: At re-
habilitation intake (November 2002 to January 2004), 41 persons with
schizophrenia or schizoaffective disorders completed a test-train-test
version of the Wisconsin Card Sorting Test as a measure of learning po-
tential. Research participants were classified as high scorers, learners, or
nonlearners. Rehabilitation outcome was assessed with measures of
work capability during the rehabilitation program, level of functioning
during rehabilitation and at three-month follow-up, and level of voca-
tional integration at three-month follow-up. Results: Individual learning
potential was associated with the improvement of work-related learning
ability during rehabilitation and with the level of functioning and the lev-
el of vocational integration at three-month follow-up (about 15 months
after the initial testing). Generally, high scorers had better rehabilitation
outcome at all assessment points regarding all outcome measures. Even
though learners and nonlearners started at comparable levels at the be-
ginning of the rehabilitation, learners benefited more from the program,
whereas nonlearners showed a rather unfavorable rehabilitation out-
come. Conclusions: Findings supported the assumption that learning po-
tential is an informative predictor of rehabilitation outcome and may
add information beyond static cognitive measures. Learning potential
should be considered in the further development of vocational rehabili-
tation programs. (Psychiatric Services 59:248-255, 2008)

ocational rehabilitation for pa-
tients with severe mental ill-
ness aims for reintegration

into employment and invigoration of
the individual’s functional (1) and

work-related skills (2,3). In schizo-
phrenia, symptoms (4), premorbid
functioning (5), intelligence (6), ill-
ness onset, and duration of the illness
(7) have been found to be related to
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rehabilitation success. However, the
predictive values of these variables
remain unsatisfactory.

In contrast, cognitive impairments
have immense consequences on
adaptive skills (8,9) and are highly rel-
evant for everyday functioning (10),
as well as for occupational outcome in
schizophrenia (11,12). Neurocogni-
tive deficits are widely recognized as
central features (13,14) and represent
stable characteristics of the disease
(15) mostly independent from symp-
tom severity (16).

Still, most studies examining the re-
lation between cognition and social
functioning have evaluated static cog-
nitive abilities (17). In contrast, with
reference to research based on dy-
namic assessment (18,19), Green and
colleagues (11) addressed learning
potential as a mediator between basic
cognition and functional outcome
and suggested “a fundamental shift in
assessment: from what the individual
currently knows to what the individ-
ual is capable of learning.” Dynamic
assessment (18,20) is a diagnostic ap-
proach that incorporates specific be-
havioral interventions into cognitive
testing procedures and thus turns
these procedures into learning or
training tests (21). Changes in indi-
vidual performance on dynamic tests
reflect the individual’s cognitive mod-
ifiability or learning potential.

Methodologically, dynamic assess-
ment applies a typological approach
(described in the Methods section)
that results in dividing the sample
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into a group of nonlearners (without
improvement of test scores within
the dynamic test procedure), learn-
ers (significant improvement of test
scores), and high scorers (superior
test performance throughout the test
procedure). External validity of this a
priori classification has been shown
in several studies where learner
groups differed in their performance
on tests of verbal memory (22,23),
sustained attention (24), and auditory
divided attention (25). Learning po-
tential also was related to the per-
formance in manualized skill training
groups (26), the outcome of cognitive
rehabilitation training (27), training
of social problem solving (19), and
cognitive and social rehabilitation
training (22). High scorers and learn-
ers always showed better perform-
ance and achieved higher gains than
nonlearners.

In contrast, Woonings and col-
leagues (28) reported in their study
that learning potential was not asso-
ciated with social functioning before
or after participation in a rehabilita-
tion program. However, closer in-
spection of their results indicates
that patients with low cognitive mod-
ifiability (nonlearners) showed lower
levels of social functioning than pa-
tients with higher cognitive modifia-
bility (learners) both at baseline and
after program termination. Sergi and
colleagues (29) found that learning
potential predicted the patients’
work performance immediately after
training as well as at a three-month
follow-up.

These past studies mostly used
cross-sectional designs with criteria as-
sessed concurrently with dynamic test-
ing. Prospective studies have not been
reported yet. Knowledge about longi-
tudinal relations between dynamic
testing and rehabilitation outcome is
needed to clarify the degree to which
learning potential contributes to a bet-
ter understanding of future social and
vocational functioning (19).

The aim of this study was to deter-
mine the relationship between indi-
vidual learning potential and the suc-
cess of vocational rehabilitation for
patients with schizophrenia or
schizoaffective disorders. The follow-
ing questions were to be answered. Is
it possible to classify persons accord-

ing to different patterns of learning
potential in a comprehensive voca-
tional rehabilitation program for pa-
tients who are chronically mentally
ill? Do persons with different learn-
ing potential as measured by dynamic
assessment differ in their rehabilita-
tion outcome, as measured by work
capability during rehabilitation, gen-
eral level of functioning, and level of
vocational integration after program
termination?

Methods

Research participants

The study took place within the frame-
work of the research project “Voca-
tional Rehabilitation and Integration
of Persons With Mental Illness” (30),
which was approved by the local re-
search ethics committees. Study par-
ticipants were recruited from a com-
prehensive vocational rehabilitation
program for persons with chronic
mental illness in Halle-Saale, Ger-
many. The program aims to improve
work skills and future vocational
prospects for people with mental and
social impairments through support
and individual training under simulat-
ed (sheltered) work conditions (30).

The program took place in the Re-
habilitation Psychisch Kranker (Insti-
tution of Rehabilitation for the Psy-
chiatrically Ill and Disabled) in the
city of Halle. The institution contains
classrooms for teaching and enclosed
workshops for woodwork or metal
crafts. Patients initially stay in the
program for nine months and can
complete three to six more months if
recommended by the supervisors.
The patients’ mean+SD length of stay
in the rehabilitation program was
332+96 days.

In the first six to eight weeks (diag-
nostic phase), the rehabilitation team
evaluated the patients to determine
their current mental health status.
The seven-hour (8 a.m. to 3 p.m.) dai-
ly program comprises several courses
of general vocational training as well
as classes in specialized subjects such
as mathematics, basic computer
skills, administration or bookkeeping,
and metal crafts or woodwork (train-
ing and stabilization phase). Depend-
ing on individual needs, courses are
offered for training in social commu-
nication and social competence, con-
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centration and memory, as well as
management of daily activity. In the
course of the program, demands are
increased qualitatively and quantita-
tively in a stepwise manner but sup-
plemented by stress relief and relax-
ation periods to support and stimulate
the patients. Medical and psychother-
apeutic treatments as well as social
support accompany the rehabilitation
program.

Work training in natural settings
takes place within the last three
months of the program (hands-on
phase), after which patients return to
the rehabilitation institution for final
evaluation. Eighty-two patients were
admitted to the program from No-
vember 2002 to January 2004. Pro-
gram participants were eligible for
the study if they fulfilled the DSM-IV
diagnosis of schizophrenia or
schizoaffective disorder, were symp-
tomatically stable on neuroleptic
medication, had German as their na-
tive language, were between the ages
of 18 and 65 years, had no co-occur-
ring diagnosis of substance abuse or
dependence according to DSM-IV,
and had premorbid IQ not lower than
70 points.

Thirty-nine rehabilitation partici-
pants had mental disorders other than
schizophrenia or schizoaffective dis-
orders or mismatched other inclusion
criteria. Two patients refused to par-
ticipate. Thus the study sample con-
sisted of 41 persons (16 women), all
of whom completed the program and
the study.

Measures
The Wisconsin Card Sorting Test
(WCST). The WCST (31) is a Widely
used measure of concept formation
and cognitive flexibility. Under stan-
dard administration, respondents are
required to match 128 stimulus cards
containing  different  geometric
shapes (varying in color and number)
to one of four target cards. After each
response, test takers receive feedback
that the response was right or wrong.
Respondents are not informed of the
rule for correct matching or that the
rule changes after they have matched
ten consecutive cards.

In this study the WCST was con-
ducted in a pretest-posttest sequence
within one session, with each block
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comprising 64 cards. Pretest (trial A)
and posttest (trial C) were identical to
the standard procedure. Between tri-
al A and trial C, a training block (trial
B) was administered in accordance
with the approach of dynamic testing
(21) and with the trial-by-trial inter-
ventions described by Green and col-
leagues (32). The sorting rules were
explained to the research partici-
pants, and they were told whether
and why their response was right or
wrong (for example, “This was right;
we're actually sorting for color” or
“This was wrong; we aren’t sorting for
color now, but for form or number”).
In addition, participants were in-
formed of category change (for exam-
ple, “With ten consecutive correct
sorts now completed, the rule will
change. You will no longer sort for
color but for form or number”).

For the analyses of intraindividual
change of performance, the number
of correct responses was selected on
the basis of its advantageous distribu-
tional characteristics. Change was as-
sessed with a model developed by
Schoettke and colleagues (33), which
has a psychometric basis, controls for
ceiling and floor effects, and is appro-
priate for its ease of clinical applica-
tion. It provides distinct categories of
individual learning potential (learner
status), is based on the analysis of the
individual case, and was successfully
validated in various studies (19,22—
27). On the basis of the standard error
of prediction, a confidence interval
derived from the model that specified
the range wherein deviations from a
hypothetical parallel test score (on
subsequent test administrations)
could be considered as indicators of
real change or not. The algorithm re-
sults in the following classification
rule: for significant change of intrain-
dividual performance, a cutoff of 15
points was defined, which represents
approximately 1.5 standard deviations
in the original study.

With a maximum of 64 cards per
trial, measurable improvement can-
not be expected above an initial score
(trial A) of 43 correct responses. Par-
ticipants were classified as high scor-
ers when they scored 43 or higher in
trials A and C. Persons who improved
by at least 15 points from trial A to tri-
al C were classified as learners,
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whereas those who did not improve
their performance by a minimum of
15 points and did not achieve a score
of 43 in trials A and C were classified
as nonlearners. Study participants
who scored 43 or better on trial A and
less than 43 on trial C also were clas-
sified as nonlearners. Finally, a cate-
gory for participants whose perform-
ance declined by at least 15 points
was provided.

Control variables. For the assess-
ment of sociodemographic data and
characteristics of the illness (age at
first admission, duration of the illness,
and type and dosage of medication), a
standardized sociobiographic inter-
view was administered at enrollment
to the program (time 1). The severity
of psychiatric symptoms was assessed
at each assessment point (times 1 to
4) with the Positive and Negative
Syndrome Scale (PANSS) for schizo-
phrenia (34,35). The PANSS is a 30-
item rating scale with three rationally
derived subscales (positive symp-
toms, negative symptoms, and gener-
al symptoms).

Verbal intelligence as a measure of
premorbid performance was tested at
study intake (time 1) with subtests 1
and 2 of the Performance Assessment
System (Leistungspruefsystem, or
LPS) (36). This valid and reliable in-
strument (retest reliability of .95) as-
sesses the main factors of intelligence
outlined by Thurstone (37). Both sub-
tests were administered with stan-
dardized instruction and were con-
ducted with time limitations. The pa-
tients were required to identify mis-
spellings in a succession of words of
increasing difficulty.

Outcome measures. For the assess-
ment of work capabilities at program
intake (time 1), during rehabilitation
(time 2), and at program termination
(time 3), we used the Osnabruecker
Arbeitsfaehigkeitenprofil (O-AFP, or
Osnabrueck Ability to Work Profile)
(38). The O-AFP represents a reliable
translation and adaptation of the
Work Personality Profile (39) for use
in Germany. This profile is especially
suitable for programs that most close-
ly simulate the general work environ-
ment. It consists of 30 items scored
on a 4-point scale, ranging from 1,
“problem area that will definitely lim-
it the chances for employment,” to 4,

“a definite strength, a plus for em-
ployment.” Assessment was provided
by the patient’s immediate supervisor
and based on the general labor mar-
ket and its demands as standard. A
rating of 3 to 4 means that the reha-
bilitation participant is able to work in
the general labor market; a 2 indi-
cates likely employment in the shel-
tered work environment.

Assessment of the rehabilitation
participant was performed on three
subscales of the O-AFP, each with ten
items: learning ability, social and in-
teractional competence, and social
adaptation and motivation. Internal
consistency ratings for these sub-
scales were, respectively, ¢=.954, a=
909, and «=.899.

General functional outcome was
measured by the Level of Functioning
Scale (40). With this four-item rating
scale, outcome is measured quantita-
tively according to four dimensions,
each rated on a 5-point scale: work
(from 0, none, to 4, daily work activi-
ties including studies, housework,
sheltered employment, and day cen-
ter activities within the past year [time
1] or since the last assessment [times 2
to 4]), symptomatology (from 0, se-
vere, to 4, no symptoms within the
past month), social relations (from 0,
no social relations, to 4, meeting
friends at least once a week), and hos-
pitalization (from 0, more than 75% of
the time, to 4, never within the past
year [time 1] or since the last assess-
ment [times 2 to 4]).

In accordance with Reker (7), the
level of vocational integration was as-
sessed qualitatively with an ordinal
scale containing five levels: level 1,
competitive employment or regular
apprenticeship; level 2, work or ap-
prenticeship under protected condi-
tions; level 3, vocational rehabilitation
for persons with mental illness; level
4, unemployment (no current em-
ployment but being available for the
job market); and level 5, permanent
disability payments (no current em-
ployment and not being available for
the job market). This scale takes into
account that, under the present eco-
nomic conditions in Germany, voca-
tional integration is often reached
only partially through integration in
protected work environments or con-
tinuing vocational rehabilitation for
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patients with severe mental illness.
The level of vocational integration was
assessed on the basis of the patients’
level of vocational activity at the time
of the follow-up assessment.

Procedures

We applied a repeated-measures de-
sign with four assessment points: ini-
tial assessment at time 1 took place at
the patient’s admission into the reha-
bilitation program; time 2 assessment
was conducted after 26 weeks of at-
tendance in the program. Time 3 as-
sessment took place at individual pro-
gram termination, which was after
332.0+96.1 days’ stay in the program.
Time 4 assessment was conducted
three months after individual pro-
gram termination.

Time 1 assessment started after
study participants had given their
written consent. Sociodemographic
data and characteristics of the illness
were obtained, and diagnostic assess-
ment was conducted with the Ger-
man version of the Structured Clini-
cal Interview for DSM-IV (41). With-
in the first session, psychopathology,
as determined with the PANSS, was
examined, and level of functioning
was initially rated. During the second
week of the rehabilitation program,
we tested intelligence (with the LPS
performance assessment) and as-
sessed executive functioning and
learning potential (with the WCST).
Patients were classified into the
WCST learner groups according to
the classification algorithm (33).

The rating of work capability (O-
AFP) was provided by the patient’s
immediate supervisor in a 15-minute
consultation of all rehabilitation staff
members working with the patient.
The time 1 O-AFP evaluation took
place only about four weeks after the
patient’s entrance into the rehabilita-
tion program and therefore repre-
sents no true baseline. This delay oc-
curred because some exposure to the
rehabilitation environment is neces-
sary before attaining a score on this
instrument.

At times 2 and 3 psychopathology
(PANSS), level of functioning and
work capabilities (O-AFP) were as-
sessed. At time 4 assessment includ-
ed  rating of psychopathology
(PANSS), level of functioning, and

the level of vocational integration or
reintegration.

Analyses

After completion of the WCST at time
1, study participants were classified ac-
cording to their individual learner sta-
tus with the algorithm (33) described
above. Correlations of covariates and
outcome at baseline were assessed by
the Spearman correlation coefficient.

In a first evaluation step, we calcu-
lated a doubly repeated measurement
model (42) to account for the two lev-
els of correlation in our data set (first,
with the repeated measurement-in-
time scale, and second, by several
outcome measures at each time
point) simultaneously. Next, group
comparisons of the single-outcome
measures were evaluated with repeat-
ed-measures models, including a
group factor (WCST learner status), a
time factor (measures at different
time points), a group x time interac-
tion, and the PANSS measurements
as covariates.

For the intraindividual correlation
in the time course, we initially hypoth-
esized four different patterns: inde-
pendent, compound symmetry, first-
order autoregression, and completely
unstructured. For each outcome

measurement model, we chose the in-
traindividual correlation pattern that
resulted in the best model fit accord-
ing to the Bayes information criterion.
Group effects on the different time
points were tested by post hoc tests in
the respective models. As a sensitivity
analysis, we performed nonparametric
analyses for the four outcome meas-
ures, following the ideas of Brunner
and colleagues (43). Because the re-
sults were essentially unchanged, we
report only the results of the paramet-
ric analyses. Finally, differences on vo-
cational integration between groups
were assessed by nonparametric
methods (Kruskal-Wallis and Wilcox-
on tests). Statistics were computed
with SPSS 12.0 and SAS 9.1.3.

Results

Demographic and illness-related
characteristics of the participants are
provided in Table 1.

Group formation and group
differences in control variables
Learning potential classification yield-
ed 18 high scorers (44%), 16 learners
(39%), and seven nonlearers (17%).
No participants with a declining per-
formance of a minimum 15 points
were identified. Groups did not differ

Table 1

Demographic and illness-related characteristics of a sample of 41 patients with

schizophrenia or schizoaffective disorders

Variable N %
Age (MSD) 97.947.4
Gender (female) 16 39
Premorbid 1Q (M+SD) 99.8+9.1
Low education level (less than 10 years) 9 22
Subtypes of schizophrenia and schizoaffective disorder
Paranoid 15 37
Residual 3 7
Disorganized 1 2
Undifferentiated 4 10
Schizoaffective 18 44
Age at first psychiatric hospitalization (M£SD) 23.0+6.0
Duration of the illness (M=SD years) 492+3.4
Duration of rehabilitation (M+SD days) 332.0+96.1
Medication
Second-generation neuroleptics only 35 85
Combination of first- and second-generation neuroleptics 6 15
Chlorpromazine equivalent (M+SD mg/dl) 261.2+229.4
Positive and Negative Syndrome Scale (M+SD)*
Positive symptoms at time 1 2.01+.64
Negative symptoms at time 1 1.98+.82
General symptoms at time 1 1.94+.50

* For all subscales, possible scores range from 0 to 7, with higher scores indicating stronger symptoms.
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in gender, age, LPS intelligence sub-
tests 1 and 2, education level, age at
first psychiatric hospitalization, dura-
tion of illness, or duration of participa-
tion in the rehabilitation program. We
found no significant group difference
in the distribution of the type of schiz-
ophrenic illness, neuroleptic medica-
tion, daily dose of chlorpromazine
equivalents, and PANSS psychiatric
symptoms at time 1.

However, baseline negative symp-
toms were correlated with the Level of
Functioning score (r=—437, p=.004)
and the O-AFP social adaptation and
motivation subscale (r=—2384, p=.013)
at time 1. PANSS general symptoms
were found to be correlated with level
of functioning (r=—477, p=.002). Thus
PANSS symptoms were entered as
time-varying covariates in the analyses
described next.

Group differences in

outcome measures

The doubly repeated measurement
model resulted in a significant overall
group effect for the WCST learner
status (F=4.62, df=8 and 111, p<
.001), a significant effect of time (F=

6.25, df=9 and 342, p<.001), and a
significant group x time interaction
(F=1.99, df=18 and 342, p:.Ol). The
model results for the specific out-
come measures are reported next.

Work capability. Table 2 presents
the O-AFP data for the learner
groups at the first three assessment
points. With PANSS subscales en-
tered as time-varying covariates, a hi-
erarchical linear model for the learn-
ing ability O-AFP subscale yielded a
significant effect for the group factor
(p=.004) but not for the repeated-
measures factor or for the interaction.
Tests of effect segments yielded a sig-
nificant group effect for all assess-
ment points (time 1, p=.006; time 2,
p=.004; time 3, p=.039).

At time 1 learners did not differ
from high scorers and from nonlearn-
ers, whereas high scorers differed
from nonlearners (p=.002). At time 2
learners differed from high scorers
(p=.024) but not from nonlearners.
Again, high scorers and nonlearners
differed significantly (p=.002). At
time 3 learners did not differ from
high scorers, but learners differed
from nonlearners (p=.017), and non-

learners and high scorers still showed
a significant difference (p=.011). For
the O-AFP subscale of social and in-
teractional competence, no signifi—
cant group effect or effect of repeat-
ed testing was found, but there was a
significant group x time interaction
(p:.038). However, post hoc tests
showed no significant difference be-
tween any combinations of factor lev-
els. On the social adaptation and mo-
tivation subscale of the O-AFP, nei-
ther a significant group effect nor an
effect of repeated measurement and
interaction was found.

Level of functioning. General level
of functioning according to the Level
of Functioning score for the three
learner groups and all four assess-
ment points is presented in Figure 1.
A hierarchical linear model with
PANSS subscales entered as time-
varying covariates yielded a signifi-
cant effect for the repeated-measures
factor (p<.001) but not for the group
factor and the group x time interac-
tion. Lack of statistically significant
differences over the long term did not
preclude different levels of outcome
in the learning potential groups after

Table 2

Mixed-model group statistics of the Osnabrueck Ability to Work Profile subscales for the first three assessment points and
three Wisconsin Card Sorting Test (WCST) learner groups of 41 patients with schizophrenia or schizoaffective disorders

Time 1: Time 2: Time 3:
program intake rehabilitation program termination
O-AFP subscale and
WCST learner group® N M SD M SD M SD
Learning abilityb
High scorers 18 27.71 3.77 29.97 3.59 28.44 3.94
Learners 16 25.50 5.99 26.57 5.50 26.81 4.75
Nonlearners 7 21.08 2.67 23.43 3.15 23.00 2.58
Total 41 25.72 5.11 27.53 5.14 26.88 4.45
Social and interactional competence®
High scorers 18 25.83 3.85 27.52 3.82 25.75 3.78
Learners 16 25.42 4.47 26.58 5.37 27.31 3.68
Nonlearners 7 26.40 4.27 25.62 3.54 26.87 3.01
Total 41 25.77 4.08 26.83 4.40 26.55 3.61
Social adaptation and motivation?
High scorers 18 29.11 3.59 29.94 4.49 28.61 4.45
Learners 16 29.93 5.00 30.00 5.60 28.13 6.16
Nonlearners 7 25.40 3.74 28.42 3.55 28.00 2.94
Total 41 28.80 4.42 29.71 4.75 28.32 4.90

 For all Osnabrueck Ability to Work Profile (O-AFP) subscales, summary scores are reported. Possible scores range from 0 to 40, with higher scores in-

dicating higher work capabilities.

b Compound symmetry was used as the covariance structure. WCST group effect, F=6.56, df=2 and 38, p=.004; time effect, F=2.89, df=2 and 73, not
significant; group x time interaction, F=.67, df=4 and 73, not significant. The WCST group effect by time was time 1, F=5.49, df=2 and 73, p=.006;
time 2, F=6.01, df=2 and 73, p=.004; and time 3, F=3.40, df=2 and 73, p=.039.

¢ Autoregression of order 1 was used as the covariance structure. WCST group effect, F=.25, df=2 and 38, not significant; time effect, F=.11, df=2 and
73, not significant; group x time interaction, F=2.68, df=4 and 73, p=.038.

d Compound symmetry was used as the covariance structure. Effects of WCST group, time, and group x time interaction were not significant.
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program termination. To test for this,
we conducted tests of effect segments
that yielded a significant group effect
for time 4 (p=.002). Single compar-
isons for time 4 showed that learners
did not differ significantly from high
scorers but differed significantly from
nonlearners (p=.001). High scorers
significantly differed from nonlearn-
ers (p=.001).

Level of vocational integration. At
time 4 groups significantly differed in
their level of vocational integration
(Kruskal-Wallis x2=8.29, df=2, p=
.016): six of the high scorers (33%)
and six of the learners (33%) but none
of the nonlearners were competitive-
ly employed. Another six of the high
scorers (33%), one of the learners
(6%), and none of the nonlearners
were integrated in work programs un-
der supported conditions. No high
scorer, one of the learners (6%), and
one of the nonlearners (14%) took
part in another rehabilitation pro-
gram for persons with mental illness.
Six of the high scorers (33%), eight of
the learners (50%), and four of the
nonlearners (57%) were unemployed.
Two of the nonlearners (29%) but
none of the high scorers and learners
received permanent disability pay-
ments from social pension funds.

Post hoc single comparisons (Bon-
ferroni adjustment for three com-
parisons from a=.05 to a=.017) re-
vealed no difference between learn-
ers and high scorers, but there was a
trend toward a difference between
learners and nonlearners (Mann-
Whitney U=24.50, p=.022) and a sig-
nificant difference between high
scorers and nonlearners (Mann-

Whitney U=18.00, p=.004).

Discussion

Cognitive dysfunctions limit the suc-
cess of vocational reintegration of pa-
tients with schizophrenia (44). Dy-
namic testing enabled us to assign in-
dividuals with initially low cognitive
performance to a group with suffi-
cient learning potential (learners) and
a group with stubborn (32) impair-
ments (nonlearners), whereas per-
sons with constant superior perform—
ance were identified as high scorers.
All three groups were found in un-
evenly distributed but considerable
proportions in our sample, demon-

Figure 1

Level of Functioning scores® assessed at four time points for the three learner
groups classified by the Wisconsin Card Sorting Test (WCST)

16—

14—

E)
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10—

Level of Functioning score (M
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0 T

A High scorers (N=18)
[ Learners (N=16)
O Nonlearners (N=7)

Time 1P

Time 2°

Time 3° Time 4°

 Possible scores range from 0 to 16, with higher scores indicating higher level of functioning. Re-
sults from the repeated measurement model with first-order autoregression as the covariance
structure: WCST group effect, F=2.20, df=2 and 38, not significant; time effect, F=37.6, df=3 and
111, p<.001; group x time interaction, F=1.44, df=6 and 111, not significant.

b wWCST group effect: F=.04, df=2 and 111, not significant

¢ WCST group effect: F=.28, df=2 and 111, not significant

4 WCST group effect: F=1.46, df=2 and 111, not significant

¢ WCST group effect: F=6.45, df=2 and 111, p=.002

strating that the paradigm of dynamic
testing and learning potential classifi-
cation is not limited to clinical sam-
ples but can also be applied in reha-
bilitation samples.

Our study is one of the first to ex-
amine the relation between learning
potential classification and repeated
measures of functional outcome and
vocational integration under statisti-
cal control of psychopathology. High
scorers were generally superior to
nonlearners regarding work-related
learning ability, level of functioning,
and level of vocational reintegration
at follow-up. This finding is in line
with a large body of research on the
relation between functional outcome
and cognitive performance in schizo-
phrenia showing that unimpaired
cognitive performance is related to
better functioning (17).

However, the results regarding the
group of learners as opposed to non-
learners contribute to a better under-
standing of the role of learning poten-
tial as a mediator of functional out-
come. Although initially the cognitive
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performance of learners was im-
paired similarly to the nonlearners’
performance, learners showed an ad-
vantage in work-related learning dur-
ing the course of rehabilitation and a
significant superiority in comparison
with the nonlearners at the end of the
rehabilitation program. We found
that learners had a higher level of
functioning than nonlearners at a
three-month follow-up (about 15
months after the initial testing). Also,
whereas 66% of high scorers and 44%
of learners were integrated into com-
petitive employment or supported
work programs, none of the nonlearn-
ers found paid work at follow-up.

Using only conventional measures
of WCST would not have enabled us
to differentiate between nonlearners
and learners and would have missed
the implications of this differentia-
tion. These results indicate that the
ability to benefit from training on in-
structions within the testing situation
generalized to patients’ profiting
from the rehabilitation program.

Our results are consistent with oth-

253



er studies supporting the usefulness
of classifications of learning potential
in predicting rehabilitation success.
High scorers, learners, and nonlearn-
ers differed in their performance in
manualized skill training groups (26),
in cognitive rehabilitation training
(27), problem-solving training (19),
and cognitive and social rehabilitation
training (22).

Green and colleagues (10) empha-
sized that cognitive performance is
especially related to the change of
functional outcome and therefore is
important in predicting the patient’s
gain from psychiatric and rehabilita-
tion services. Assessment of learning
potential broadens this view by indi-
cating which patients are likely to
benefit from programs and which pa-
tients need further or different sup-
port. And in contrast to the studies re-
ported above, our contribution ex-
tends these results with regard to
long-term prediction.

Our findings should also be dis-
cussed in regard to their implications
for the further development of voca-
tional rehabilitation programs. Fur-
ther research should test whether
comprehensive rehabilitation pro-
grams or programs of supported em-
ployment are an appropriate strategy
for all patients or whether nonlearn-
ers are likely to benefit more from
other approaches. Those patients may
require more sweeping and sustained
support, as provided by errorless
learning (45,46). Accordingly, Sergi
and colleagues (47) reported that pa-
tients with low cognitive learning po-
tential had better rehabilitation suc-
cess in errorless learning than in stan-
dard rehabilitation.

The following restrictions of our
study have to be considered. Inclu-
sion of nearly all patients with schizo-
phrenia or schizoaffective disorders
in the admission period was realized;
nevertheless the resulting small sam-
ple essentially limits the generaliz-
ability of the results. There might also
be a preselection bias because the pa-
tients were chosen for the program by
social welfare institutions on the basis
of criteria beyond the scope of this
study. Nonetheless, the proportion of
nonlearners (17%) in this study cor-
roborates with general clinical experi-
ence and previous research showing
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proportions from 16% (28) to 23%
(19). Small samples primarily restrict
the generalizability of the results be-
cause of lower statistical power. We
presume that the trends shown by the
study results would be statistically sig-
nificant with a larger sample.

Data arose from only one specific
rehabilitation approach and there-
fore represent only a limited part of
the rehabilitation spectrum for pa-
tients with severe mental illness. Ac-
cordingly, the results may be valid
for future cohorts of comparable
programs and patients with similar
demographic characteristics. Gener-
alization should be made only with
appropriate caution. These limita-
tions necessitate a replication of our
study with a larger sample (an esti-
mated sample of 120 patients would
be needed to obtain the appropriate
group size of 20 nonlearners) and
with patients from different rehabil-
itation programs.

The algorithm for the identification
of distinct learner groups (33) has
been successfully applied in many
studies. Nevertheless, it should be
scrutinized in regard to flexible appli-
cation in samples with different levels
of cognitive performance and the al-
gorithm’s tendency to promote ceil-
ing effects.

Conclusions

Our study supported the assumption
that learning potential is an informa-
tive predictor for rehabilitation out-
come and may add information be-
yond static cognitive measures. Re-
sults should be validated with larger
samples of patients in different reha-
bilitation programs. Learning poten-
tial should be considered in the fur-
ther development of vocational reha-
bilitation programs.

Acknowledgments and disclosures

This study was supported within the frame-
work of a larger research project by grant 01-
GD-0116 from the Forschungsverbund Reha-
bilitationswissenschaften (Research Network
for Rehabilitation Sciences), Sachsen-An-
halt/Mecklenburg-Vorpommern.

The authors report no competing interests.

References

1. Hoffmann H, Kupper Z: Patient dynamics
in early stages of vocational rehabilitation: a

©

10.

11

12.

13.

14.

15.

16.

pilot Study. Comprehensive Psychiatry 37:
216-221, 1996

. Bell M, Bryson G: Work rehabilitation in

schizophrenia: does cognitive impairment
limit improvement? Schizophrenia Bulletin
27:269-279, 2001

. Lysaker P, Bell M: Work performance over

time for people with schizophrenia. Psy-
chosocial Rehabilitation Journal 18:141—
145, 1995

McGurk SR, Mueser KT: Cognitive func-
tioning, symptoms, and work in supported
employment: a review and heuristic model.
Schizophrenia Research 70:147-173, 2004

. Mueser KT, Salyers MP, Mueser PR: A

prospective analysis of work in schizophre-
nia. Schizophrenia Bulletin 27:281-296,
2001

. Hoffmann H, Kupper Z, Zbinden M, et al:

Predicting vocational functioning and out-
come in schizophrenia outpatients attend-
ing a vocational rehabilitation program. So-
cial Psychiatry and Psychiatric Epidemiolo-
gy 38:76-82, 2003

. Reker T: Work Rehabilitation in Psychiatry

[in German]. Darmstadt, Germany, Stein-
kopff, 1998

. Delahunty A, Morice R: Rehabilitation of

frontal/executive impairments in schizo-
phrenia. Australian and New Zealand Jour-
nal of Psychiatry 30:760-767, 1996

. Velligan DI, Mahurin RK, Diamond PL, et

al: The functional significance of sympto-
matology and cognitive function in schizo-
phrenia. Schizophrenia Research 25:21-31,
1997

Green MF, Kern RS, Heaton RK: Longitu-
dinal studies of cognition and functional
outcome in schizophrenia: implications for
MATRICS. Schizophrenia Research 72:41—
51, 2004

. Green MF, Kern RS, Braff DL, et al: Neu-

rocognitive deficits and functional outcome
in schizophrenia: are we measuring the
“right stuff”? Schizophrenia Bulletin 26:
119-136, 2000

Watzke S, Brieger P: Neuropsychological
testing in vocational rehabilitation for sub-
jects with schizophrenia [in German].
Fortschritte der Neurologie und Psychia-
trie 72:643-651, 2004

Bellack AS, Gold JM, Buchanan RW: Cog-
nitive rehabilitation for schizophrenia:
problems, prospects, and strategies. Schiz-
ophrenia Bulletin 25:257-274, 1999

Morice R, Delahunty A: Frontal/executive
impairments in schizophrenia. Schizophre-
nia Bulletin 22:125-137, 1996

Goldberg TE, Greenberg RD, Griffin SJ, et
al: The effect of clozapine on cognition and
psychiatric symptoms in patients with
schizophrenia. British Journal of Psychiatry
162:43-48, 1993

Simon AE, Giacomini V, Ferrero F, et al: Is
executive functioning associated with
symptom severity in schizophrenia. Euro-
pean Archives of Psychiatry and Clinical
Neurosciences 253:216-218, 2003

PSYCHIATRIC SERVICES ¢ ps.psychiatryonline.org ¢ March 2008 Vol. 59 No. 3



17.

18.

19.

20.

2

—

22.

23.

24.

25.

26.

Green MF: What are the functional conse-
quences of neurocognitive deficits in schiz-
ophrenia? American Journal of Psychiatry
153:321-330, 1996

Grigorenko EL, Sternberg R]: Dynamic
testing. Psychological Bulletin 124:75-111,
1998

Wiedl KH: Cognitive modifiability as a
measure of readiness for rehabilitation.
Psychiatric Services 50:1411-1413, 1419,
1999

Guthke ], Wiedl KH: Dynamic Testing:
Psychodiagnostics of Intraindividual Vari-
ability [in German]. Goettingen, Germany,
Hogrefe, 1996

. Wiedl KH, Schoettke H, Calero-Garcia D:

Dynamic assessment of cognitive rehabili-
tation potential in schizophrenic persons
and in elderly persons with and without de-
mentia. European Journal of Psychological
Assessment 17:112-117, 2001

Wiedl KH, Wienoebst ], Schoettke H: Esti-
mating rehabilitation potential in schizo-
phrenic subjects, in The Treatment of
Schizophrenia: Status and Emerging
Trends. Edited by Genner R. Seattle,
Wash, Hogrefe and Huber, 2001

Rempfer M, Hamera E, Brown C, et al:
Learning proficiency on the Wisconsin
Card Sorting Test in people with serious
mental illness: what are the cognitive char-
acteristics of good learners? Schizophrenia
Research 87:316-322, 2006

Wiedl KH, Wienoebst |, Schoettke HH, et
al: Attentional characteristics of schizo-
phrenia patients differing in learning profi-
ciency on the Wisconsin Card Sorting Test.
Schizophrenia Bulletin 27:687-695, 2001

Kurtz MM, Wexler BE: Differences in per-
formance and learning proficiency on the
Wisconsin Card Sorting Test in schizophre-
nia: do they reflect distinct neurocognitive
subtypes with distinct functional profiles?
Schizophrenia Research 81:167-171, 2006

Fiszdon JM, McClough JF, Silverstein SM,
et al: Learning potential as a predictor of
readiness for psychosocial rehabilitation in
schizophrenia. Psychiatry Research 143:

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

159-166, 2006

Wiedl KH, Wienoebst J: Differential re-
sponse in cognitive remediation: assess-
ment and diagnostic use, in Cognitive and
Motivational Processes in Schizophrenic
Disorders [in German]. Edited by Lasar M.
Regensburg, Germany, Roderer, 1999

Woonings FM, Appelo MT, Kluiter H, et al:
Learning (potential) and social functioning
in schizophrenia. Schizophrenia Research
59:287-296, 2002

Sergi MJ, Kern RS, Mintz |, et al: Learning
potential and the prediction of work skill
acquisition in schizophrenia. Schizophrenia
Bulletin 31:67-72, 2005

Brieger P, Watzke S, Galvao A, et al: Voca-
tional Rehabilitation and Integration for
Persons With Mental Illness: How Does It
Work? [in German]. Bonn, Psychiatrie-Ver-
lag, 2006

Heaton RK, Chelune GJ, Tally JL, et al:
Wisconsin Card Sorting Manual, Revised
and Expanded. Odessa, Fla, Psychological
Assessment Resources, 1993

Green MF, Satz P, Ganzell S, et al: Wiscon-
sin Card Sorting Test performance in schiz-
ophrenia: remediation of a stubborn deficit.
American Journal of Psychiatry 149:62-67,
1992

Schoettke H, Bartram M, Wiedl KH: Psy-
chometric implications of learning poten-
tial assessment: a typological approach, in
Learning Potential Assessment: Theoreti-
cal, Methodological, and Practical Issues.
Edited by Ruissenaars AJJM. Amsterdam,
Swets and Zeitlinger, 1993

Kay SR, Fiszbein A, Opler LA: The Positive
and Negative Syndrome Scale (PANSS) for
schizophrenia. Schizophrenia Bulletin
13:261-276, 1987

Kay SR, Opler LA, Lindenmayer JP: Relia-
bility and validity of the Positive and Nega-
tive Syndrome Scale for schizophrenics.
Psychiatry Research 23:99-110, 1988

Horn W: Leistungspruefsystem L-P-S, vol 2
[Performance Assessment System; in Ger-
man]. Goettingen, Germany, Hogrefe, 1983

PSYCHIATRIC SERVICES ¢ ps.psychiatryonline.org ¢ March 2008 Vol. 59 No. 3

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Thurstone LL: The Nature of Intelligence.
Oxford, England, Littlefield, Adams, 1960

Wiedl KH, Uhlhorn S: O-AFP: Osnabrueck
Ability to Work Profile [in German]. Goet-
tingen, Germany, Hogrefe, 2006

Bolton B, Roessler R: The Work Personali-
ty Profile: factor scales, reliability, validity,
and norms. Vocational Evaluation and
Work Adjustment Bulletin 19:143-149,
1986

Strauss JS, Carpenter WT: The prediction
of outcome in schizophrenia: I. characteris-
tics of outcome. Archives of General Psy-
chiatry 27:739-746, 1972

Wittchen HU, Zaudig M, Fydrich T: SCID:
Structured Clinical Interview for DSM-1V
Axis I Disorders [in German]. Goettingen,
Germany, Hogrefe, 1997

Galecki AT: General class of covariance
structures for two or more repeated factors
in longitudinal data analysis. Communica-
tions in Statistics 23:3105-3120, 1994

Brunner E, Domhof S, Langer F: Non-
parametric Analysis of Longitudinal Data in
Factorial Experiments. New York, Wiley,
2002

McGurk SR, Mueser KT, Harvey PD, et al:
Cognitive and symptom predictors of work
outcomes for clients with schizophrenia in
supported employment. Psychiatric Ser-
vices 54:1129-1135, 2003

Kern RS, Green MF, Mintz |, et al: Does
“errorless learning” compensate for neu-
rocognitive impairments in the work reha-
bilitation of persons with schizophrenia?
Psychological Medicine 33:433-442, 2003

Kern RS, Liberman RP, Kopelowicz A, et
al: Applications of errorless learning for im-
proving work performance in persons with
schizophrenia. American Journal of Psychi-
atry 159:1921-1926, 2002

Sergi M], Kern RS, Mitchell S, et al: How
useful are learning potential assessments in
predicting rehabilitation outcome in schiz-
ophrenia? Schizophrenia Research 60:328,
2003

255



