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ORIGINAL ARTICLE

Efficacy of Time Pressure Management in Stroke Patients
With Slowed Information Processing: A Randomized

Controlled Trial

Ieke Winkens, PhD, Caroline M. Van Heugten, PhD, Derick T. Wade, MD, Esther J. Habets,

Luciano Fasotti, PhD

ABSTRACT. Winkens I, Van Heugten CM, Wade DT,
Habets EJ, Fasotti L. Efficacy of Time Pressure Management in
stroke patients with slowed information processing: a random-
ized controlled trial. Arch Phys Med Rehabil 2009;90:1672-9.

Objective: To examine the effects of a Time Pressure Man-
agement (TPM) strategy taught to stroke patients with mental
slowness, compared with the effects of care as usual.

Design: Randomized controlled trial with outcome assess-
ments conducted at baseline, at the end of treatment (at
5-10wk), and at 3 months.

Setting: Eight Dutch rehabilitation centers.

Participants: Stroke patients (N=37; mean age * SD,
51.5%9.7y) in rehabilitation programs who had a mean Barthel
score = SD at baseline of 19.6*1.1.

Intervention: Ten hours of treatment teaching patients a
TPM strategy to compensate for mental slowness in real-life
tasks.

Main Outcome Measures: Mental Slowness Observation
Test and Mental Slowness Questionnaire.

Results: Patients were randomly assigned to the experimen-
tal treatment (n=20) and to care as usual (n=17). After 10
hours of treatment, both groups showed a significant decline in
number of complaints on the Mental Slowness Questionnaire.
This decline was still present at 3 months. At 3 months, the
Mental Slowness Observation Test revealed significantly
higher increases in speed of performance of the TPM group in
comparison with the care-as-usual group (r=-2.7, P=.01).

Conclusions: Although the TPM group and the care-as-
usual group both showed fewer complaints after a 3-month
follow-up period, only the TPM group showed improved speed
of performance on everyday tasks. Use of TPM treatment
therefore is recommended when treating stroke patients with
mental slowness.

Key Words: Cognitive therapy; Information processing;
Rehabilitation; Stroke.
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ENTAL SLOWNESS IS a common complaint after

stroke and traumatic brain injury.'? Patients may present
with a wide range of problems and complaints. They may
manifest an externally observed slowness, as evidenced by
their slow performance on neuropsychologic tasks, and they
may have problems with everyday situations in which events
proceed at a rate they cannot control. Conversations, driving a
car, and watching television are daily life tasks in which these
problems may become apparent. Also, patients may subjec-
tively feel that things happen too quickly, that they can no
longer keep up mentally with the cognitive demands being
made by external events. These problems, in turn, may lead to
feelings of fatigue, altered mood, and irritability.** The fre-
quency of these complaints and their impact on the lives of
stroke patients make mental slowness a prime target for cog-
nitive rehabilitation.

One seemingly obvious rehabilitation method for cognitive
deficits is the so-called direct stimulation approach, in which
remediation interventions are aimed at specifically impaired
cognitive processes. For mental slowness this means that pa-
tients are trained to perform reaction time tasks at a normal
rate. The underlying ideas are that the target process can be
improved by repetitive stimulation and that this improvement
generalizes to several related skills and to daily life. Both ideas
appear to be questionable given the many remedial programs
based on this approach and the modest results obtained, espe-
cially with regard to generalization.””’

Fasotti et al® used a different approach towards mental
slowness, namely TPM. TPM consists of 2 types of cognitive
strategies by which subjects learn either to “prevent” or to
“manage” time pressure, and hence compensate for their slow-
ness and deal with the task at hand, instead of trying to restore
a normal speed of information processing. The idea is that
TPM treatment is applicable to a broad range of problems
caused by mental slowness and hence might generalize more
easily to nontrained tasks.

The rationale of TPM can be illustrated by Michon’s task
analysis,” which was originally designed to describe traffic
behavior in hierarchically ordered levels. For any task, decision
making can be hierarchically ordered into 3 levels, differing in
the amount of time pressure present. The first level, the “stra-
tegic level,” concerns decisions (and subsequent actions) that
can be undertaken well beforehand. When driving a car, for

List of Abbreviations

ADLs activities of daily living
TPM Time Pressure Management
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instance, decisions are made with regard to the route and time
of departure. For these decisions there usually is enough time,
and no time pressure is experienced. The second level is the
“tactical level,” which relates to anticipating events and adapt-
ing behavior before time pressure builds up. To stay with the
example of car driving, the choice of driving speed and car
following distance might be adaptations at the tactical level. At
this level, time pressure is present but usually still manageable.
The third level is the “operational level,” where immediate
decisions and actions are required to prevent failure and risks.
For example, hitting the brakes and turning the wheel to avoid
a collision, or reacting to sudden deviations and maneuvering
the car through traffic are all operational actions. Here much
time pressure is felt.

The basic idea is that the strategic and tactical decision levels
are barely affected by mental slowness, and one can greatly
reduce time pressure at the operational level by using the
preserved ability to make strategic and tactical decisions. In
other words, TPM treatment focuses on the reorganization of
the execution of actions with time pressure. By breaking up
such actions into subtasks and subsequently identifying the
amount of time pressure in these subtasks, one can pinpoint
decisions and actions that can prevent (strategic) or manage
(tactical) time pressure. Patients are taught to move as many
actions as possible from the impaired levels with high time
pressure to the preserved levels with little or no time pressure.
This should minimize the negative consequences of mental
slowness and should lead to improvements in task perfor-
mance. Returning to the driving example for instance, patients
may be taught to make strategic decisions, such as leaving
early, or tactical decisions, such as keeping an ample distance
and not driving too fast. This should give the patient enough
time to react in tricky traffic circumstances and even prevent
the occurrence of dangerous situations in the first place.

Fasotti et al® evaluated TPM treatment in a randomized
controlled trial. Twenty-two patients with severe to very severe
closed head injury were randomly assigned to TPM treatment
or concentration training in which verbal instruction was the
key element. The results indicated that TPM treatment pro-
duced greater gains than concentration training for an informa-
tion intake task and also appeared to generalize to other mea-
sures of speed and memory function. However, this study was
small with a limited number of patients, and to date, there are
no other studies and no data on the treatment effects of this
strategy training for stroke patients.

The goal of the present study was to determine in a random-
ized controlled trial the efficacy of TPM treatment for stroke
patients with mental slowness. We hypothesize that after TPM
treatment, patients with stroke will perform better on everyday
tasks and will have fewer complaints than patients receiving
“care as usual.”

METHODS

Patients who had sustained a stroke at least 3 months earlier
and had been referred for cognitive rehabilitation for mental
slowness (both inpatients and outpatients) were included in the
present study. Referral occurred on the basis of the usual
clinical diagnosis of the respective treatment team (including
neuropsychologic examinations and clinical interviews). Ex-
clusion criteria were (1) age younger than 18 years; (2) stroke
occurred less than 3 months ago; (3) very severe or disabling
premorbid or current (continuing) pathologic conditions, such
as psychiatric diseases (eg, depression) or substance abuse for
which the patient had been hospitalized, or other medical or
neurologic diseases (such as tumor or whiplash); or (4) such
severe cognitive, communication, physical, or psychologic
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problems that the patient was unable to perform the tasks,
based on the clinical judgment of the treating team.

All patients received verbal and written information about
the study and gave written consent to participate. The study
protocol was approved by the ethics committee of all partici-
pating institutions.

Study Design

A multicenter, randomized, single-blind, controlled trial de-
sign was used to compare the effect of TPM with the effect of
care as usual. For each of the 8 participating rehabilitation
centers, a random assignment list was created before the start
of the trial. After selection and recruitment, an independent
person used the list to assign the patients to the TPM treatment
group or care as usual group.

Trainers were asked to give all patients 10 hours of their
allocated treatment and to record the exact amount of treatment
hours. Treatment was given in sessions of 1, 1.5, or 2 hours a
week (depending on the learning potential of the patient and
usual practice in the particular rehabilitation center).

Baseline measurements were done immediately after inclu-
sion. After the end of the 10-hour treatment period, a second
measurement took place, and the final measurement was a
follow-up 3 months after the end of the treatment. Inpatients
were contacted via their treating psychologist, whereas outpa-
tients were contacted directly at home. Measurements were
done by a research assistant (E.J.H.) who was unaware of the
allocation of patients. Success of blinding was checked after-
wards.

At the start of the study, every participating center decided
which trainer was responsible for the TPM treatment. This
trainer received a 3-hour course in TPM. Other trainers were
responsible for the care as usual.

Time Pressure Management. 'TPM treatment was given in
3 main stages.'™'" The initial aim is to enhance the patient’s
awareness that mental slowness is a critical problem, that many
activities are adversely affected by the inability to react to
external events with adequate speed, and that mental slowness
may bring about secondary problems such as emotional
changes, fatigue, or forgetfulness.

The second stage focuses on the acceptance and acquisition
of the TPM strategy. Patients are told that the speed of infor-
mation processing is not expected to return to premorbid levels,
but that there is a strategy called “let me give myself enough
time” that might help deal with their slowness. The essence of
this 4-step strategy is shown in appendix 1.

The last stage of TPM treatment focuses on generalization.
Patients are taught that therapists cannot possibly treat all the
problems and tasks patients will encounter in their own sur-
roundings. Therefore, transfer of skills and strategies from the
rehabilitation setting to the home setting and from trained to
nontrained tasks and situations is of great importance. In this
stage, various tasks and situations are trained under more
distracting and difficult conditions (see Winkens et al'' for a
detailed description).

There are 2 classes of TPM strategies: (1) “preventive strat-
egies” in which the patient learns to anticipate time pressure as
much as possible by making decisions while enough time is
still available (optimization of task preparation and reduction
of stress during task execution due to uncertainty); and (2)
“management strategies” in which the patient learns to prevent
the increase of time pressure or to deal with the existing level
of time pressure during execution of the task. Patients in the
TPM group learn to use both kinds of strategies while perform-
ing an information intake task (see ‘“Measurements”). When
the patient is able to perform the information intake task while

Arch Phys Med Rehabil Vol 90, October 2009
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using the strategy, role plays and real-life situations are
practiced.

Care as usual. The other group received care as usual.
Because 8 different centers participated in the study, content of
the care as usual varied. Most centers restricted their cognitive
training for slowed information processing to giving education
about brain damage, and speed of information processing and
its possible consequences for daily functioning, and gave prac-
tical hints and advice about how to deal with these conse-
quences. One center gave actual practice training more similar
to TPM, training patients in performing tasks while using
compensation strategies.

The essential difference between the 2 treatment methods is
that TPM is directly aimed at behavioral, cognitive change in
treatment situations. The training starts with psychoeducation
on mental slowness and time pressure, and patients are clearly
told that they will receive treatment to diminish time pressure.
Then, during treatment, patients are constantly monitored and
trainers are directly involved in the teaching of new strategies.
Feedback is frequently given, and possible errors are corrected
on the spot. In the care as usual group, the focus is not on
diminishing time pressure. In addition, patients are not specif-
ically trained in performing everyday tasks. So, TPM is not
only more detailed and task specific, but also more directly
aimed at improving task execution, whereas the control treat-
ment assumes that an intermediate stage, in which the patient is
supposed to transform instructions into actions, should take
place spontaneously.

Measurements

Six primary and 13 secondary outcome measures were as-
sessed by an independent, blinded research assistant.

Information intake task.®* 1In this task, patients are told
they are about to buy a waterbed and are required to ask for
more information about this item. The shop assistant’s answers
are shown on a video. The instructions emphasize that the
patients should remember as much information as possible, and
they are allowed to do anything to make this easier. At the end,
the patient’s reproduction score is calculated by adding up the
reproduced items. The maximum score is 21.

Mental Slowness Observation Test. This test consists of 4
tasks that are commonplace for most people, are brief, and
amenable to accurate timing. The tasks are specifically de-
signed to measure performance in time pressure situations.
Patients are required to handle incoming information and to
work within certain time limits. The tasks are (1) following a
route description, (2) sorting money, (3) making a telephone
call, and (4) looking up telephone numbers. Two tasks have a
preset maximum time: subtask 2 (sorting money, Smin) and
subtask 4 (looking up telephone numbers, 10min). If the sub-
ject does not complete the task within this period, the item is
terminated. Otherwise the tester records the time needed to
perform each task (Time score) and the number of elements
correctly achieved (Elements score). The maximum score per
task is 10, and the maximum total score is 40.

For both the Mental Slowness Observation Test and the
information intake task, the number of strategies used is
counted (eg, interrupting the video, reiterating the information)
and used as outcome measures.

Mental Slowness Questionnaire.* This questionnaire con-
sists of 21 items examining different kinds of daily activities
that are likely to be related to mental slowness. Examples of the
items are, “I have trouble following a conversation,” or “I have
trouble doing 2 things at the same time.” Each item is scored on
a 5-point frequency scale ranging from O (this never happens)
to 4 (this happens often). Each problem is also scored on a
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3-point severity scale ranging from O (not troublesome) to 2
(very troublesome). The score on the frequency scale is mul-
tiplied by the score on the severity scale. For this weighted
scale the maximum total score is 168.

In addition to the primary outcome measures described,
measures for personal ADLs, fatigue, depression, and quality
of life, and neuropsychologic tests for speed of information
processing, memory, attention, and executive functioning also
were administered.

Independence in personal ADLs was measured using the
Barthel Index.'> The researcher filled in the questionnaire on
the basis of the patient’s reports. The maximum score is 20. A
higher score means higher independence.

Fatigue was measured using the Fatigue Severity Scale,'® a
self-report instrument used to assess levels of fatigue and its
effect on daily functioning. It contains 9 items, each of which
is scored on a 7-point scale. Then a mean score is calculated.
Patients with higher scores are more fatigued.

Mood was measured using the Center for Epidemiologic
Studies Depression Scale,'* a self-report questionnaire screen-
ing for depression in stroke patients. It contains 20 items, each
of which is scored on a 4-point scale ranging from less than 1
day a week to 5 to 7 days a week. A higher score means more
depressive complaints.

Quality of life was measured using the EuroQol-5D, "> which
consists of 2 parts, the self-classifier or questionnaire, and the
EQ-VAS or Thermometer. The EQ-5D self-classifier is a
1-page questionnaire that captures respondents’ descriptions of
health problems on a 5-dimensional classification of mobility,
self-care, usual activities, pain and discomfort, and anxiety and
depression. Each dimension is rated by respondents on a
3-level scale from 1 (no problem) to 3 (unable or extreme
problem). The EQ-VAS is a 20-cm visual analog scale, por-
trayed as similar to a thermometer, on which respondents rate
their health state today between 0 (worst imaginable) to 100
(best imaginable).

Speed of information processing was measured using the
Symbol Digit Modalities Test. Patients are instructed to tran-
scribe from symbols to numerals, in writing and verbally, using
a key matching particular symbols to particular numerals. Sub-
jects are required to complete as much of the task as possible
within 90 seconds.'® The number of correct responses is
evaluated.

Speed of information processing was also measured using
the Paced Auditory Serial Addition Task.'” The task was
presented at a pacing with a 3.2-second interstimulus interval.
The number of correct responses is evaluated. simple reaction
time was measured on a pocket personal computer. Subjects
touch the screen of the computer until a stimulus appears, then
release the screen as fast as possible. Reaction times are
measured.

Memory was measured using the Auditory Verbal Learning
Test,'® which measures episodic memory. The total number of
correct responses is calculated.

Attention was measured using the Trail Making Test parts A
and B." Time and error rate are measured.

Executive functioning was measured using the Stroop Color
Word Task.?® The variable of interest is the time needed to
complete each subtest.

Statistical Analysis

Descriptive statistics were used to present patient character-
istics and test results at baseline. Between-group differences at
baseline were investigated by chi-square analysis, Fisher exact
test, or independent samples ¢ test as appropriate.
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Patients notified by psychologists (n=40)

Excluded (n=3)
1 meningitis

2 no consent from patient

Randomization (n=37)

Time Pressure Management treatment

Care as usual (n=17)

(n=20)

Baseline assessment (n=20)

Baseline assessment (n=17)

Posttreatment assessment immediately
after treatment (n=19)
1 declined to participate

Posttreatment assessment immediately
after treatment (n=16)
1 declined to participate

Follow-up assessment 3 months after end
of treatment (n=18)
1 declined to participate

Follow-up assessment 3 months after end
of treatment (n=16)

Fig 1. Flow chart of patients in the trial.

Intervention effects were examined with linear regression
analyses. For the variables that turned out to be skewed, non-
parametric Mann-Whitney U tests were used. To evaluate
outcome, change scores and 95% confidence intervals were
calculated by subtracting baseline scores from posttreatment
and follow-up scores, respectively (to improve precision in
controlling for influence of baseline score on outcome). Be-
tween-group differences in change scores were investigated for
all outcome measures. To further improve the power of the
linear regression analyses, outcome at baseline was included as
a covariate in the analyses. A 2-sided significance test (signif-
icance level, .05) was used because we did not have an as-
sumption on the direction of these differences in advance.
Analyses were carried out using SPSS for Windows, version
15.0.*

RESULTS

Figure 1 shows the patient flow and follow-up to 3 months
after the end of the treatment. Patients were recruited from
November 2005 until October 2007. During the study, 40
patients with a reduced speed of information processing were
referred for treatment in the participating institutions; 37 were
included.

Of the 20 patients allocated to TPM treatment, 1 declined
participation before the start of the treatment, 3 patients
stopped treatment after 1 hour because of insufficient motiva-
tion, and 2 patients stopped after 7 hours of TPM treatment
because both the patient and the trainer agreed that no further
gains were to be achieved. Fourteen patients received exactly
10 hours of training as indicated by the TPM protocol.

Arch Phys Med Rehabil Vol 90, October 2009
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Table 1: Baseline Characteristics for Patients Included in the Study

Demographics TPM (n=20) Care as Usual (n=17)
Age (y) 49.5+8.0 53.9+11.1
Sex, n (%)
Men 9 (45) 12 (71)
Women 11 (55) 5(29)
Education, n (%)
Low 6 (30) 3(18)
Middle 10 (50) 8(47)
High 4(20) 6(35)
Time since stroke (mo) 19.3+29.6 6.9+5.4
Barthel score 19.7+x1.3 19.6+0.9
Allocated treatment (h) Total group (n=19): 8.1+3.2 9.3+3.0
Group receiving training according to
protocol (n=14): 9.5+1.6
Additional treatment (h) 21.1+17.3 (n=19) 30.5+15.7
Primary outcome measures
Information intake task (no. of used strategies) 0.5+0.5 0.5+0.6
Information intake task (reproduction score) 10.6+4.1 9.6+4.2
MSOT (no. of used strategies) 4.6+2.1 3.8+1.6
MSOT (no. of correct elements) 34.2+8.0 32.3*x7.1
MSOT (time in seconds) 861.0+255.0 871.4+172.3
MSQ (frequency X severity score) 44.6+41.1 62.3+43.8
Secondary outcome measures
FSS score 30.0+16.3 32.7+10.7
CES-D score 9.0+7.7 13.6+6.9
EuroQOL VAS score 70.5+19.2 65.9+17.4
Neuropsychologic tests
SDMT_writing (no. correct) 36.0=11.6 31.3+10.8
SDMT_reading (no. correct) 45.9+12.4 39.4+11.7
Simple reaction time test (time in seconds) 0.31+0.10 0.34+0.06 (n=16)
PASAT (no. correct), 38.2+11.7 (n=19) 32.4%+15.1 (n=16)
AVLT (no. correct) 52.9+9.5 (n=19) 46.1+10.4 (n=15)
TMT A (time in seconds) 44.5+20.9 46.2+16.0
TMT B (time in seconds) 90.7+38.4 (n=19) 131.3+102.5
Stroop Color Word Test card 1 (time in seconds) 52.6+11.9 (n=19) 62.9+26.3
Stroop Color Word Test card 2 (time in seconds) 67.014.7 (n=19) 87.56+51.9
Stroop Color Word Test card 3 (time in seconds) 105.6+23.4 (n=19) 119.7+36.9 (n=15)

NOTE. Values are mean * SD unless otherwise noted.

Abbreviations: AVLT, Auditory Verbal Learning Test; CES-D, Center for Epidemiologic Studies Depression Scale; FSS, Fatigue Severity Scale;
MSOT, Mental Slowness Observation Test; MSQ, Mental Slowness Questionnaire; PASAT, Paced Auditory Serial Addition Task; QOL, quality
of life; SDMT, Symbol Digit Modalities Test; TMT, Trail Making Test; VAS, visual analog scale.

Comparability

Patient characteristics and baseline results are displayed in
table 1. The results show that patients in both groups were
relatively young for a stroke population and physically inde-
pendent. In addition, table 1 shows that patients in both groups
were not severely depressed or excessively tired.

At baseline, the participants in both groups did not differ
significantly on any of the observed variables (see table 1).
Although not statistically significant, we considered the differ-
ence in time since stroke between the 2 groups sufficient
clinically to include time since stroke as a covariate in the
analyses.

The amount of treatment that patients received did not
differ significantly between the 2 intervention groups (t=1.2,
P>.05). Patients in the care as usual group had a mean * SD
of 9.3£5.4 hours of treatment. Patients in the TPM group had
8.1%x3.2 hours of TPM treatment. However, when restricting
the TPM group to the 14 patients who did not deviate from the
TPM protocol, the TPM group had 9.5*+1.6 hours of TPM
treatment, which also did not differ significantly from the care
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as usual group (t=-.03, P>.05). Furthermore, the 2 interven-
tion groups did not differ with respect to the total amount of
hours spent in additional treatments, such as occupational ther-
apy, physiotherapy, psychoeducation, recreational therapy, and
social work.

The effectiveness of blinding of the research assistant (E.J.H.)
who performed the outcome measurements was checked post
hoc. Analyses showed that she had guessed the allocation
correctly in 24 of 37 cases (Cohen k=.29, P>.05).

Posttreatment Outcome

Table 2 shows the results immediately at the end of the
treatment. The 2 groups differed significantly in the use of
strategies on the trained information intake task. The TPM
group showed an average improvement of 0.4 strategies, while
the care as usual group showed a decline of 0.3 strategies
(z=-2.1, P<.05). On all other variables (primary as well as
secondary outcome measures and neuropsychologic tests), no
significant between-group differences were found.
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Table 2: Treatment Effects at the End of Treatment for Both the Experimental and Care as Usual Group

TPM (n=19) Care as Usual (n=16)
Posttreatment Mean Change Posttreatment Mean Change
Primary Outcome Measures (Mean = SD) From Baseline 95% ClI (Mean = SD) From Baseline 95% CI P
Information intake task (no. of
used strategies) 0.8+1.0 04 —-0.1100.8 0.3+0.4 -0.3 —0.7t0 0.1 .03
Information intake task
(reproduction score) 11.0+5.1 0.4 —-1.3t0 2.1 9.5+2.9 -0.3 —-2.1t01.6 .60
MSOT (no. of used strategies) 8.9+5.1 4.4 2.3106.6 7.6+3.8 3.8 2.1t05.5 .60
MSOT (no. of correct elements) 34.1+5.9 -0.1 —2.2t0 2.1 33.7+6.9 1.2 —2.1t0 4.6 .50
MSOT (time in seconds) 796.9+246.9 —73.4 —142.0to —4.7 848.1+205.0 -18.9 —73.7t035.8 .20
MSQ (frequency X severity score) 36.6+37.7 -9.6 —22.8t0 3.6 49.1+42.2 -10.3 —26.7 to 6.1 .70

NOTE. Linear regression analyses adjusted for baseline scores on the specific outcome measures and time since stroke, or nonparametric

Mann-Whitney U tests are used; a 2-sided significance test is used.

Abbreviations: Cl, confidence interval; MSOT, Mental Slowness Observation Test; MSQ, Mental Slowness Questionnaire.

Both groups showed an improvement in the mean number of
strategies used on the Mental Slowness Observation Test, with
the TPM group showing a mean increase of 4.4 strategies after
treatment (98% improvement), and the care as usual group
showing a mean increase of 3.8 strategies after treatment
(100% improvement). Both groups also showed a considerable
decline in complaints on the Mental Slowness Questionnaire,
with the TPM group showing an average decline of 9.6 points
(21% decline), and the care as usual group showing an average
decline of 10.3 points (17% decline). In addition, the TPM
group showed an average decline of 73.4 seconds needed to
complete the Mental Slowness Observation Test compared
with an average decline of 18.9 seconds in the care as usual
group (9% difference in the TPM group compared with 2%
difference in the care as usual group). However, the differences
in change scores between the 2 groups were not statistically
significant.

Outcome at Follow-Up

Table 3 shows the follow-up versus baseline results for both
intervention groups. At 3 months, the 2 groups differed signif-
icantly on the time needed to complete the Mental Slowness
Observation Test. The TPM group showed an average decline
of 154.6 seconds in the time needed to complete the test,
compared with an average decline of 26.5 seconds in the care
as usual group (18% improvement in the TPM group vs only
3% improvement in the care as usual group); this was statisti-
cally significant (r=-2.7, P=.01). After controlling for time

since stroke, the larger decrease in the time needed to complete
the test in the TPM group was still significant (1=
—2.9, P<<.01). On all other variables (primary as well as sec-
ondary outcome measures and neuropsychologic tests), no sig-
nificant between-group differences were found.

At the 3-month follow-up, the number of strategies used
in both the information intake task and the Mental Slowness
Observation Test had returned to baseline levels. However,
the TPM group showed an average decline of 10.5 points on
the number of complaints on the Mental Slowness Question-
naire (22% decline), and the care as usual group showed an
average decline of 10.3 points (28% decline). Between-group
differences, however, were not statistically significant.

A per protocol analysis was conducted, excluding all pa-
tients in the TPM group who were not treated according to the
study protocol (n=5). Results of the per protocol analysis were
similar to the results of the intention-to-treat analysis.

DISCUSSION

In this trial, evidence was found for the long-term efficacy
of TPM treatment in stroke patients with mental slowness,
suggesting that strategy training benefits take some time to
become evident. Immediately after treatment, the patients in
the experimental group showed a clinically significant de-
cline in the number of complaints on the Mental Slowness
Questionnaire and a major decrease in the time needed to
complete the Mental Slowness Observation Test. However,
the results of the experimental group were not significantly

Table 3: Treatment Effects at 3 Months for Both the Experimental and Care as Usual Group

TPM (n=17)

Care as Usual (n=16)

Mean Change

Mean Change

Follow-Up From Baseline Follow-Up From Baseline
Primary Outcome Measures (Mean = SD) to Follow-Up 95% CI (Mean = SD) to Follow-Up 95% ClI P
Information intake task (no. of
used strategies) 0.6:0.6 0.1 —-0.2t0 0.5 0.5+0.5 -0.1 —0.41t00.3 .40
Information intake task
(reproduction score) 10.9+5.0 0.6 -1.1t02.3 11.1+£4.6 1.3 —0.6t03.2 .50
MSOT (no. of used strategies) 49+2.6 0.5 —1.0t0 1.9 4.9+1.8 1.0 (n=15) 0.3t0 1.7 .90
MSOT (no. of correct elements) 34.9+6.3 0.5 —2.0t0 3.1 34.0+5.5 1.6 (n=15) —-0.9t0 4.0 .70
MSOT (time in seconds) 715.6+247.2 —154.6 —212.4to0 —96.7 840.1+288.0 —-26.5(n=15) —112.4t059.4 .01
MSQ (frequency X severity score)  38.6+47.7 -10.5 —27.2t06.3 42.9+44.8 -16.6 —26.0to -7.1 .20

NOTE. Linear regression analyses adjusted for baseline scores on the specific outcome measures and time since stroke, or nonparametric

Mann-Whitney U tests are used; a 2-sided significance test is used.

Abbreviations: Cl, confidence interval; MSOT, Mental Slowness Observation Test; MSQ, Mental Slowness Questionnaire.
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different statistically from the results of the control group.
At 3 months, however, the experimental group showed a
statistically significant decrease in the time needed to com-
plete the Mental Slowness Observation Test, compared with
the care as usual group. Patients in the TPM group were
more efficient in completing everyday tasks such as follow-
ing a route description or making a telephone call; they
needed less time without becoming less accurate.

This pattern of improvement in the experimental group,
starting during treatment but continuing (and becoming statis-
tically significant) thereafter, is likely to occur in a strategy
training model, where one might expect some benefit as the
strategy is implemented, but increasing benefit as it becomes
increasingly automated and integrated into a wider range of
behaviors.”! Patients need time to accept and learn that the
strategy is helpful and probably also will be in other situations
than the ones that are trained.

For this study, “dose” of treatment was fixed at a maximum
of 10 hours. Some patients may need less (2 patients finished
after 7 hours). It is unlikely that every patient needs the same
amount of treatment to benefit. Some probably need more time
to learn to use cognitive strategies such as the ones taught in
TPM treatment. In several other studies, patients receive treat-
ment for at least 15 hours.”>>* Given the small but significant
effect in the everyday tasks, it is reasonable to predict that an
expanded version of treatment would produce greater effects,
at least in some patients. Extending TPM treatment over more
sessions would give trainers the opportunity to incorporate
more practice situations into the treatment, thereby increasing
the chance for generalization to other nontrained tasks and
situations to occur.

The results support previous findings from the study by
Fasotti et al,® the only other study on the effects of TPM. In
that study, 12 patients with slowed speed of information
processing after traumatic brain injury received TPM treat-
ment, and 10 other patients received regular concentration
training. The patients in the TPM group improved consid-
erably in the use of strategies and remembered more infor-
mation in an information intake task compared with the
control group. In addition, the results in our study are
consistent with positive results of other studies on different
kinds of strategy training (eg, for neglect, apraxia, memory
impairment, attention deficits).>

Study Limitations

The following comments can be made concerning our study.
First, although the TPM treatment seems to be effective, the
small study sample makes conclusions uncertain. Although 8
centers participated in the study, recruitment was poor. Other
impairments possibly but not necessarily related to slowness,
such as fatigue, memory problems, or language problems,
might have had treatment priority.

Second, both intervention groups were selected groups con-
sisting of relatively young, ADL-independent people. As such,
we have to be careful in generalizing the results found in this
study to other groups of stroke patients—that is, older and
ADL-dependent stroke patients. However, our experiences
with TPM treatment have given us no reason to assume that it
is not possible to apply this treatment in different settings and
to other patient groups. We do think that success of treatment
is dependent on patients” awareness of and the severity of their
cognitive deficits."'

In this study, a patient’s level of awareness of deficits was
not an exclusion criterion. However, patients with high aware-
ness and motivation are most likely to benefit, whereas patients
with severely compromised awareness and denial of their prob-
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lems are least likely to benefit."'® Although not measured
objectively in this study, some trainers spontaneously reported
that some patients were not able to appreciate their deficits and
the benefits of using the strategy. A larger effect of TPM
treatment possibly would have been found if patients had been
selected on their level of awareness.

CONCLUSIONS

Although both our study and the only other study® on the
effects of TPM treatment were small, results of the 2 studies
are promising. First, there are indications for positive long-
term effects of the strategies taught in TPM treatment for
patients with traumatic brain injury as well as for stroke
patients. Second, our multicenter study shows that the treat-
ment can be taught to other therapists. We think that this
intervention can be implemented easily into the structure of
care as it is currently delivered, and can in the future be
included as a part of usual rehabilitation care for inpatients
as well as outpatients.

More studies are needed to confirm the effects of TPM
treatment, and we recommend conducting new studies that
include a higher number of less selected patients. In addition,
it would be worthwhile to use longer treatment and follow-up
periods. The results in this study indicate that it takes a while
for strategies to become incorporated into patients’ everyday
lives. It would also be interesting to see whether effects are still
apparent after, for example, a year, or whether additional
treatment is needed to prevent patients from forgetting what
they have learned during treatment.

APPENDIX 1: THE TPM STRATEGY “LET ME GIVE
MYSELF ENOUGH TIME TO DO THE TASK”

Questions to be Asked Main Objective

1. Are there 2 or more things to
be done at the same time?
Could | be overwhelmed or
distracted?

2. Which things can be done
before the actual task
begins? Make a plan.

3. What to do in case of
unexpected, overwhelming
time pressure? Make an
emergency plan.

4. Plan and emergency plan
ready? Then use it regularly.

To recognize time pressure
in the task at hand.

To prevent as much time
pressure as possible.

To deal with time pressure
as quickly and effectively
as possible.

Urging the patient to
monitor himself while
using the TPM strategy.

Data from Fasotti et al.?
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