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Objectives: This study aimed to describe the limitations in information-
processing skills observed among persons with schizophrenia perform-
ing daily tasks and to explore whether subgroups of participants have
similar profiles based on these functional limitations. Methods: Eighty-
two participants with schizophrenia living in the community were as-
sessed during their performance of a daily activity (meal preparation).
Measures included a performance-based assessment for evaluating in-
formation-processing skills—the Perceive, Recall, Plan, and Perform
System of Task Analysis—community functioning and symptom assess-
ments, and neuropsychological tests from the Cambridge Neuropsycho-
logical Test Automated Battery. Research participants were classified as
having high efficiency or low efficiency according to their score on the
performance-based assessment and were compared on the functional,
cognitive, and symptoms variables. Results: Participants committed var-
ious errors, and functional limitations, namely problematic information-
processing skills in the perceive, recall, and plan quadrants, were ob-
served during the daily task performance. Participants from the high-
efficiency group were more independent in their living skills and more
successful in attaining residential independence compared with partic-
ipants from the low-efficiency group. The only cognitive test that dif-
ferentiated both groups was the visuospatial associative learning test.
No differences were found in the severity of symptoms. Conclusions:
Findings suggest that both performance in a daily task and memory—
and specifically associative learning capacity—provide key information
for the level of residential independence. Interventions aiming for the
efficient use of information-processing skills during daily tasks among
persons with schizophrenia should be carried out accordingly. (Psychi-
atric Services 60:817-822, 2009)
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eople with schizophrenia con-
Psistently report some impair-
ment in their performance of
daily activities (1,2). They often com-
plain about the effects of cognitive
difficulties, such as attention and
memory problems, on their daily life
(3). Many perceive that being in-
volved in daily activities supports a
sense of competence and pleasure (4)
and that this influences their quality
of life (5,6). Consequently, independ-
ent living and ability to perform daily
activities are identified as treatment
outcome priorities by persons with
schizophrenia and are major criteria
for recovery from this disorder (7.8).
Studies using performance-based
assessments of functional capacity,
such as the Test of Adaptive Behavior
in Schizophrenia (9) and the UCSD
Performance-Based Skills Assess-
ment (10) and its brief version (11),
have found that functional capacity is
associated with other global measures
of functional outcome and predicts
residential independence (9-11). If
performance of daily activities is im-
portant for residential independence
and the quality of life of persons with
schizophrenia, then more specific in-
formation on the limitations that im-
pede their performance is needed.
Unfortunately, the small number
of studies that have focused on func-
tional limitations provide insufficient
information on the observable behav-
iors affecting the mastery and com-
petence of daily activities. This gap
can be partly attributed to the daily-
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activities assessments used for global
indictors of performance (12-16).
When more specific information was
obtained with these assessments,
methodological limitations restricted
the generalizability of results (17).
These studies are therefore limited
in their usefulness to guide rehabili-
tation interventions for persons with
schizophrenia.

To establish appropriate treatment
goals and interventions for these
clients, it is mandatory not only to
identify the functional limitations that
have the most impact on performance
of daily tasks but also to gain an un-
derstanding of the variability of func-
tional limitations within a group of
persons with similar psychiatric diag-
noses (18). Taking these considera-
tions and the limitations of previous
studies into account, we were guided
for this study by two main questions.
First, in daily task performance, what
are the functional limitations among
persons with schizophrenia? Second,
do subgroups of participants have
similar profiles based on the function-
al limitations revealed during the per-
formance of a daily task?

Methods

Participants

For this descriptive study, two psychi-
atric outpatient clinics were designat-
ed as recruitment centers in the Mon-
treal area of Quebec. Between Janu-
ary 2006 and February 2007, a total of
82 persons with schizophrenia, re-
ferred by their mental health teams,
agreed to participate in this study. In-
clusion criteria included having a
DSM-1V diagnosis of schizophrenia
or schizoaffective disorder confirmed
by a treating psychiatrist, being be-
tween 18 and 60 years old, living in
the community, being familiar with
meal preparation, speaking French,
and displaying a stable state without
any major medication change for at
least two months before the study.
Persons presenting with a major
physical disability, a current sub-
stance abuse problem, cognitive
deficits of organic origin (such as de-
mentia), or mental retardation were
excluded. This study was approved by
the ethics committees of the hospitals
where it took place. After complete
description of this study to the partic-
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ipants, written informed consent was
obtained. Participants were remuner-
ated $30 for their expenses.

Measures
Clinical assessment. The Positive and
Negative Syndrome Scale (PANSS)
(19) was used to assess the severity of
symptoms.

Cognitive functioning assessments.
Four subtests that came from the
Cambridge Neuropsychological Test
Automated Battery (CANTAB) (20),
with CANTAB Eclipse version 2.0,
were administered, and specific in-
dexes were used: motor screening,
which measures visuomotor coordi-
nation by mean latency time; the
paired-associates learning task (PAL),
where recall is measured with the
first-trial memory score and learning
is measured by the total errors adjust-
ed score; Stockings of Cambridge
(SOC), which measures planning
with the number of problems solved
in minimum moves; spatial working
memory, which measures visuospa-
tial working memory with the num-
ber of errors made between searches
as well as with a strategy score that
indicates the use of a more systemat-
ic strategy. The interference score of
the Stroop Color-Word Test (Golden
version) was used to assess selective
attention (21).

Community functioning assess-
ments. We used the Independent Liv-
ing Skills Survey (22) interview for-
mat of the French self-report version
of the questionnaire (23). The Mult-
nomah Community Ability Scale was
completed by the clinician (24). The
French version of this tool was used
(25).

Performance-based assessment. The
Perceive, Recall, Plan and Perform
(PRPP) System of Task Analysis is a
standardized, criterion-referenced as-
sessment (26) and was administered
for the assessment of information-
processing skills during daily activity
performance. In stage 1 of the PRPP
System, errors of accuracy, omission,
repetition, and timing are identified
during performance. In stage 2 of the
PRPP system, which is the focus of
this article, cognitive task analysis is
used to determine the efficiency of in-
formation-processing skills underlying
the performance of tasks. These infor-

mation-processing skills are catego-
rized into four quadrants: perceive,
recall, plan, and perform. Each quad-
rant is divided into three subquad-
rants, containing either two or three
“descriptors” or skills. A total of 34 ob-
servable behavioral skills are consid-
ered individually or cumulatively to
identify processing strengths and
deficits and are scored on a 3-point
rating scale. A global PRPP system
processing score and specific PRPP
system quadrant scores are calculated.
For the purpose of this study, func-
tional limitations were defined as
problematic information-processing
skills. This performance-based assess-
ment has demonstrated its utility in
the assessment of persons with schiz-
ophrenia, and a more complete de-
scription of the tool and its psychome-
tric properties appears in two recent
studies (27,28).

Procedure

All cognitive assessments were ad-
ministered by trained evaluators. The
daily task performance assessment
was completed by either of two occu-
pational therapists with experience in
psychiatry who were located in two
outpatient clinics and trained in the
use of the PRPP system. Both thera-
pists observed and rated participants
during the meal preparation task,
which included the preparation of
meat, potatoes, and a cake and in-
structions that all dishes be ready at
the same time (27). A maximum delay
of ten minutes between completion
of the first and last dishes was consid-
ered acceptable, but participants
were not aware of this criterion. All
participants were met in the occupa-
tional therapy department kitchen in
the hospital where they were recruit-
ed. Each participant answered a brief
questionnaire created for this study,
the “familiarity with the meal prepa-
ration task questionnaire,” which was
used in evaluating the participant’s
level of familiarity with each dish.
The scale ranges from 0, “never used
the kitchen or cooked this dish,” to 3,
“cooks this dish regularly (every
month or more often).”

Data analysis
To answer the first research question,
about functional limitations, descrip-
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tive statistics, including means, fre-
quencies, and standard deviations,
were calculated for all sociodemo-
graphic, clinical, cognitive, and func-
tional variables. PRPP system de-
scriptors with mean scores below 2,
indicating that the descriptor behav-
ior negatively affects task perform-
ance, were defined as problematic
PRPP system descriptors. To answer
the second research question, about
specific profiles among subgroups,
the sample was divided according to
the score obtained on the PRPP sys-
tem. Participants with a score equal
to or higher than 85% of the PRPP
system maximum total score (=86.7
out of 102) were considered highly ef-
ficient, and those with a score lower
than 85% of the PRPP system maxi-
mum total score (<86.7 out of 102)
were considered to have low efficien-
cy. The cutoff was thought to repre-
sent a level of mastery, with the al-
lowance that mastery does not ex-
clude the presence of minor perform-
ance errors. A cutoff score for mas-
tery level at 85% has been generally
accepted in the criterion-referenced
assessment literature (29,30). Both
groups were compared on functional,
cognitive, clinical, and sociodemo-
graphic variables with t tests and
Pearson’s chi square. Because these
analyses were still at the exploratory
level, statistical significance was set at
p=.05.

Results

Fifty-two (63%) participants were
men, with a mean+SD age of
41.70+9.90 years. Fifty-seven (69%)
were unemployed, and 40 (49%)
were living independently, alone in
either an apartment or a room. The
average number of years of education
was 11.71+2.90 years. Seventy-five
participants (91%) were Caucasian,
one (1%) was Asian, two (2%) were
Haitian, and four (5%) were African.

Functional limitations in

the group of participants

The PRPP system revealed a number
of errors committed by the partici-
pants at stage 1 of this assessment.
The most common errors were accu-
racy errors (13.71+5.82 errors). These
were noted when an attempt to com-
plete a step in the meal preparation

became problematic or when the
quality of the outcome was question-
able. Other types of errors were less
frequent (repetition errors, .52+.87;
omission errors, 1.68+1.59; and tim-
ing errors, .73+1.27). Having the
dishes ready at the same time was
problematic for 32 (39%) partici-
pants, who took longer than the ac-
ceptable delay, and 37 (45%) partici-
pants did not choose to start the task
with the dish that took the longest to
prepare (the cake).

When these errors were analyzed
in stage 2 of the PRPP system, diffi-
culties in the plan and perceive
quadrant descriptors, as well as in a
number of recall quadrant descrip-
tors, were most significant (Table 1).
Descriptors such as “modulates,”
“searches,” and “recalls steps,” to
name a few, obtained mean scores be-
low 2 out of a maximum score of 3.

Subgroups with similar profiles

of functional limitations

The high-efficiency group included
36 participants, and the low-efficien-
cy group included 46 participants.
Results from the comparison of these
two groups on main variables are pre-
sented in Table 2. The high-efficiency
group differed significantly from the
low-efficiency group on all functional
variables. Both groups also differed
on the proportion of persons living in-
dependently: significantly more per-
sons were independent in their hous-

ing in the high-efficiency group (25
independent versus 11 dependent;
69% of group independent) than in
the low-efficiency group (15 inde-
pendent versus 31 dependent; 33% of
group independent) (x*=10.96, df=1,
p=.001).

The high- and low-efficiency groups
differed significantly on the PAL visu-
al memory test, specifically on the
learning scores (total errors). There
were no significant differences be-
tween these two groups on the sever-
ity of symptoms, gender proportions,
age, years of education, and time to
psychiatric follow-up.

Because familiarity with meal
preparation was significantly different
for both groups, and familiarity was
thought to possibly affect performance
on this daily task, a generalized linear
model was tested to control for the ef-
fect of familiarity on PRPP system
scores. High-efficiency group scores
were still significantly different from
low-efficiency group scores on PRPP
system total scores (y?=114.05, df=1,
p<.001) and on the perceive (y°=
23.93, df=1, p<.001), recall (x*=
86.77, df=1, p<.001), plan (y>=89.24,
df=1, p<.001), and perform quad-
rants (x>=45.68, df=1, p<.001).

Discussion

This study was designed to explore
functional limitations in the context
of task performance by persons with
schizophrenia and whether different

Table 1

Perceive, Recall, Plan, and Perform System of Task Analysis items on which 82
persons with schizophrenia had a mean item score lower than 22

Quadrant and item Definition M SD
Perceive
Modulates Spontaneous narrowing and broadening of focus 198 49
Searches Active and systematic seeking of sensory information ~ 1.98 .49
Locates Finds body parts, objects, and parts of the environment ~ 1.98 .49
Monitors When required, responds by action to sensory changes ~ 1.88 .56
Recall
Contextualizes
to time Knows when a task occurs 1.89 49
Recalls steps  Performs the general and specific procedures and steps ~ 1.73 .37
Plan
Identifies
obstacles Explores and identifies potential constraints 1.71 48
Questions Hesitates, looks, or examines aspects of the task 1.38 .35
Analyses Stops to evaluate a specific constraint 1.38 .35
Judges Makes safe and informed decisions 1.38 .35

 Possible scores range from 1 to 3, with higher scores indicating better performance.
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Table 2

Functional, clinical, and cognitive variables of high-efficiency versus low-efficiency groups of persons with schizophrenia

assessed on activities of daily living

High efficiency (N=36)

Low efficiency (N=46)

Test

Variable M SD M SD statistic? df P
Independent Living Skills SurveylJ 70.64 4.80 73.13 5.60 -2.12 80 .037
Multnomah Community Abilitay Scale® 70.50 8.27 67.39 6.33 1.92 80 .057
PRPP System of Task Analysis 90.04 2.76 §1.31 3.18 13.04 80 <.001
Positive and Negative Syndrome Scale

Negative symptoms® 19.27 7.72 20.97 7.18 -1.03 80 .306

Positive symptoms® 18.77 5.68 19.08 5.19 -25 80 798

General psychopathologyf 38.13 9.06 38.78 8.25 —.34 80 738

Total score® 74.47 19.27 77.23 17.30 —-.68 80 496
Stroop Color-Word Testh -1.1 8.92 -2.26 8.44 .59 79 552
Motor screening (milliseconds)i 1,176.21 267.61 1,234.89 272.40 98 80 331
Paired-associates learning

First-trial memoryk 16.47 3.75 15.10 4.92 -1.37 80 172

Total errors! 25.91 22.85 43.69 44 .98 -2.32 80 .023
Spatial working memory

Errors between searches™! 37.02 19.33 37.91 21.14 -19 79 847

Strategyl"‘“ 35.52 5.24 35.22 6.42 .23 79 818
Stockings of Cambridge™” 8.02 1.96 7.24 2.14 1.69 79 .094
Meal preparation

Familiarity with meal preparation® 6.13 2.01 4.86 2.14 2.72 80 .008

Dishes ready at same time (N and %) 31 86 19 41 17.04 1 <.001

Starts preparation with longest dish

(N and %) 31 86 16 34 21.75 1 <.001

4 All values are t test results except the final two, which are chi square results.

b Possible scores range from 0 to 112, with higher scores indicating higher functioning.

¢ Possible scores range from 5 to 85, with higher scores indicating higher functioning.

4 PRPP, Perceive, Recall, Plan and Perform. Possible scores range from 34 to 102, with higher scores indicating higher functioning.

¢ Possible scores range from 7 to 49, with higher scores indicating more psychopathology.

f possible scores range from 16 to 112, with higher scores indicating more psychopathology.

& Possible scores range from 30 to 210, with higher scores indicating more psychopathology.

h 'N=81. For the Stroop test, data were missing for one person in the high-efficiency group; for the spatial working memory tests and for Stockings of
Cambridge, data were missing for one person in the low-efficiency group.

I Possible scores range from —30 to 30, with higher scores indicating better ability.

I Longer latency time indicates slower processing.

K Possible scores range from 0 to 26, with higher scores indicating better recall.

' More errors indicate lower ability.

™ Possible scores range from 8 to 56, with lower scores indicating use of a more systematic strategy.

" Possible scores range from 0 to 12, with higher scores indicating better ability to problem solve.
© Possible scores range from 0 to 9, with higher scores indicating more familiarity.

profiles are defined by these func-
tional limitations. This study was dif-
ferent from previous studies of func-
tional capacity of persons with schizo-
phrenia—some of which also includ-
ed a cooking task (9,14,16,17)—in
that the description of limitations in-
cluded specific information-process-
ing skills. This level of detail was
made possible with the use of a per-
formance-based assessment that is
skill oriented, the PRPP system of
task analysis, which uses a cognitive
task analysis. Moreover, results from
this study suggest that the informa-
tion obtained about these limitations
closely reflects real-world function-
ing. Participants who belonged to the
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high-efficiency group retained resi-
dential independence for the most
part and had more autonomous com-
munity tenure than participants who
belonged to the low-efficiency group.
Hence, this performance-based as-
sessment captured the “here and
now” level of capacity, notwithstand-
ing practice or experience with this
meal preparation task.

Not unexpectedly, the participants
had difficulties in the different stages
of information processing. Limita-
tions in skills such as searching, locat-
ing, recalling steps, and identifying
obstacles had an impact on the execu-
tion of steps in the meal preparation
task. Selective attention and visual

search deficits have been consistently
reported among persons with schizo-
phrenia undergoing neuropsychologi-
cal testing (31-33). Behaviors related
to decision-making, problem-solving,
and error-monitoring abilities have
been reported to be deficient among
persons with schizophrenia (34-36).
Findings in this study suggest that
functional limitations identified dur-
ing a performance-based assessment
may present a more ecological per-
spective of the difficulties encoun-
tered by these persons.

Problems in the perform quadrant
of the PRPP were less frequent and
less severe than in the other quad-
rants for this sample. The group had
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less difficulty to start (initiate), con-
tinue, and persist in the task, and we
observed almost no perseverative be-
haviors (problems with “stop”). It is
possible that this type of structured
task, with specific instructions and
with a given level of complexity, did
not elicit problems related to initia-
tion, effort, motivation, and persist-
ence that are known to be problemat-
ic for some people with schizophrenia
(9,37,38).

The results regarding the differ-
ences between the high- and low-effi-
ciency groups highlight the impor-
tance of one specific cognitive charac-
teristic. Only one neuropsychological
test, the visuospatial associative learn-
ing test, differentiated the high-effi-
ciency group from the low-efficiency
group, with the high-efficiency group
having better scores on this test.
These results suggest that the capaci-
ty to memorize and to learn is one of
the key characteristics of functional
capacity and that a greater capacity to
retain information may increase the
chances for better community tenure.
These findings are in line with the re-
search literature on cognition and
community functioning that empha-
sizes the importance of assessing
long-term memory and learning po-
tential, which evaluates learning as it
occurs within the assessment session,
for community functioning (39).

Similar results were obtained in
another study. Stip and collaborators
(40) used neuropsychological tests of
attention, memory, and executive
function to compare persons with
schizophrenia, who were grouped on
the basis of their performance on
daily tasks and on their level of resi-
dential autonomy. As in our study,
they found that only the long-term
memory test differentiated the
groups and that no significant differ-
ences were apparent between the
groups on the executive function
tests. The authors suggested that the
most autonomous persons may have
developed specific mnemonics and
strategies to help them negotiate
day-to-day problems, as could have
been the case in this investigation.

Findings from this study should be
considered in regard to further devel-
opment of rehabilitation interven-
tions and strategies. If this perform-

ance-based assessment is helpful in
capturing how limitations affect task
performance, then it may be useful to
target these specific problematic
skills in rehabilitation interventions.
Moreover, interventions could be de-
veloped to further support the gener-
alization of these skills to a variety of
tasks. For example, teaching and
training of processing skills such as
“searches and locates” could be inte-
grated into actual or new strategies
for daily living skills. Findings from
this study tend to support the impor-
tance of learning ability relative to
functional capacity and real-world
outcomes, such as the greater degree
of residential independence in the
community. Authors have suggested
specific approaches that take into ac-
count the impact of these types of
deficits on the design of procedures
to enhance learning, such as errorless
learning strategies and modeling (41).
Recently, learning potential has been
recognized as contributing to the pre-
diction of rehabilitation outcome (42)
and to work skills acquisition (43).

One limitation of this study is the
relatively high number of compar-
isons and tests, which creates an ele-
vated risk of type I error. Our study
was considered to be at the explorato-
ry level; therefore, the analyses for
which the significance level was rela-
tively low may be best viewed as
needing further exploration and re-
search. At one of the sites, the occu-
pational therapist conducted the cog-
nitive and functional assessments
with some participants because other
evaluators were unavailable, because
of room scheduling, or to accommo-
date participants” availability. Howev-
er, the occupational therapist was
aware of the potential risk of bias;
also, the computerized cognitive as-
sessment was thought to diminish the
risk of bias because results were cal-
culated by the computer program and
were not known before the end of
data collection. As for functional as-
sessment, the PRPP system task
analysis grid developed for this study
was, therefore, especially useful to
avoid bias.

Not surprisingly, the classification
into high and low efficiency according
to the PRPP system scores did not per-
fectly discriminate between persons
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who lived dependently versus inde-
pendently. Although performance effi-
ciency in meal preparation was helpful
to differentiate the level of housing in-
dependence of the participants, obvi-
ously more daily tasks should be as-
sessed before determining the need
for supervision and the level of within-
community functioning of persons
with schizophrenia. Also, different
types of supervision are offered by
health services organizations, there-
fore enabling more dependent per-
sons to live on their own. Other prob-
lems, such as substance abuse, nonad-
herence to treatment, and absence of
family members or social network,
may be reasons for requiring a more
structured environment.

Conclusions

Skill-oriented assessments are need-
ed to better evaluate functional ca-
pacity in behavioral and measurable
terms (44). Moreover, Bellack and
colleagues (45) have suggested that
rehabilitation should focus on im-
proving functional skills rather than
cognitive capacities. Findings of this
study suggest that a performance-
based assessment, the PRPP system
of task analysis, was useful to identify
limitations in a number of informa-
tion-processing skills during perform-
ance of a daily task. These findings
add an ecological perspective to the
body of research literature on cogni-
tion and function in schizophrenia
that is mainly based on neuropsycho-
logical testing results. Toward the de-
velopment of rehabilitation interven-
tions, these findings underline the
role of learning ability as a determi-
nant of independent functioning,
supporting the current research focus
on learning potential. Different
strategies should therefore be devel-
oped for the teaching and training of
these functional skills to persons with
schizophrenia.
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