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Objective: Constraint-induced movement therapy (CIMT) is a method to improve
motor function in the upper extremity following stroke. The aim of this trial was

to determine the effect and feasibility of CIMT compared with traditional rehabilitation
in short and long term.

Design: A randomized controlled trial.

Setting: An inpatient rehabilitation clinic.

Subjects: Thirty patients with unilateral hand impairment after stroke.

Intervention: Six hours arm therapy for 10 consecutive weekdays, while

using a restraining mitten on the unaffected hand.

Main measures: The patients were assessed at baseline, post-treatment and

at six-month follow-up using the Wolf Motor Function Test as primary outcome
measure and the Motor Activity Log, Functional Independence Measure and
Stroke Impact Scale as secondary measurements.

Results: The CIMT group (n=18) showed a statistically significant shorter
performance time (4.76 seconds versus 7.61 seconds, P=0.030) and greater
functional ability (3.85 versus 3.47, P=0.037) than the control group (n=12) on the
Wolf Motor Function Test at post-treatment assessment. There was a non-significant
trend toward greater amount of use (2.47 versus 1.97, P=0.097) and better quality
of movement (2.45 versus 2.12, P=0.105) in the CIMT group according to the
Motor Activity Log. No such differences were seen on Functional Independence
Measure at the same time. At six-month follow-up the CIMT group maintained
their improvement, but as the control group improved even more, there were

no significant differences between the groups on any measurements.
Conclusions: CIMT seems to be an effective and feasible method to improve motor
function in the short term, but no long-term effect was found.
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Introduction

Constraint-induced movement therapy (CIMT) is
a family of therapies that aims to permanently
increase the quality of movement and amount of
use of a paretic upper extremity following
stroke.!? Standard CIMT involves restraining
the unaffected hand for two weeks combined
with 6 hours of daily task-specific shaping training
of the affected hand.” *

A systematic review considering 14 trials found
a trend in favour of CIMT in the short term, at
post-treatment assessment. They varied according
to duration, use of outcome measurements,
setting, type of restraint and intensity.> Only two
trials had evaluated the long-term effects six
months or more after treatment, and showed
a small, lasting effect on manual dexterity ¢ and
a persistent improved motor function assessed by
interview.> More recently, Wolf e al.” published
the first multisite trial of CIMT. It showed statis-
tically significant improvements in arm motor
function assessed by interview and motor perfor-
mance time both in short and long term. However,
the functional ability did not persist at one-year
follow-up when the groups were compared.

CIMT trials have been conducted on both
acute,>'"  subacute'>'* and chronic®>*®!14+ 17
patients following stroke.’ Trials with acute or
subacute patients have often used modified
forms of CIMT, mainly concerning shorter daily
8911 gver a prolonged period.'%!>!* Most
of the trials show a positive effect of CIMT,*!*13
however it seems as if modified CIMT is less
effective than standard CIMT."?

The effectiveness of CIMT is often assessed by
using laboratory instruments, such as the Wolf
Motor Function Test.**7121517  The Motor
Activity Log is frequently used to assess the
affected hand function in activities of daily living
(ADL).**710° 1317 Only a few trials have consid-
ered independence in ADL® and self-perceived
health.” The majority of CIMT trials are
conducted in the USA and few®'” are published
from Europe.

The primary aim of this trial was to assess the
effect of CIMT compared to traditional rehabilita-
tion, in the short and long term, considering
arm motor function, independence in ADL and

self-perceived health in patients after stroke. The
secondary aim was to assess the feasibility of
CIMT, organized as group therapy in the
Norwegian health care system.

Methods

Participants

Patients with unilateral hand impairment after
stroke (two weeks to eight years post-stroke) were
recruited from the Stroke Unit at Trondheim
University Hospital and by announcement at
hospitals and rehabilitation institutions in the
neighbouring counties.

Inclusion criteria were: diagnosis of a stroke
according to World Health Organization definition
of stroke,'® weakness or reduced dexterity of the
affected hand, time from onset of stroke
more than two weeks, modified Rankin Scale'
score 0-2 points before the stroke, more than
20 degrees active wrist extension and 10 degrees
active finger extension, 20 points or more on
the Mini-Mental State Examination scale,?
age 18-80 years, able and willing to sign informed
written consent.

Potential participants were excluded if they
suffered from: other neurological diseases, unstable
cardiovascular disease, severe depression defined as
more than 12 points on Montgomery and Aasberg
Depression Rating Scale,?! marked neglect defined
as line bisection more than 2 cm over the midline,*?
life expectancy less than six months, sequel from a
previous stroke and clinically evaluated insufficient
endurance to participate.

The participants underwent a medical examina-
tion before inclusion in the trial and were well
informed of the training principles.

Study design

The study was a randomized controlled clinical
trial with baseline assessment, post-treatment
assessment and six-month follow-up. Eligible
patients were block-randomized into a CIMT
group or a control group receiving traditional
rehabilitation, according to a 3:2 ratio. This
ratio was chosen to assess the feasibility of
CIMT on as many patients as possible. Sealed
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opaque envelopes were used for randomization
and the procedure was carried out by an external
office. Two independent and blinded assessors
performed the assessments.

The trial was approved by the
Committee for Medical Research Ethics.

Regional

Intervention

All the participants received standard stroke
rehabilitation and physiotherapy during the
initial hospital stay after onset of stroke. They
also received further traditional rehabilitation
recommended by the family physician before ran-
domization into the trial.

Traditional rehabilitation

Traditional rehabilitation was defined as
further community-based follow-up treatment
given according to each patient’s needs, involving
both upper and lower extremity training.
When long-term rehabilitation was necessary,
inpatient rehabilitation was given, including both
physiotherapy and occupational therapy. Patients
were otherwise, or after inpatient rehabilitation,
followed-up by the primary health care
system including physiotherapy mainly given two
sessions per week.

The control group received traditional
rehabilitation during the intervention period and
during the further follow-up, but were offered the
CIMT intervention after completing the six-month
follow-up.

Constraint-induced movement therapy

The CIMT was conducted at an inpatient
rehabilitation clinic at Trondheim University
Hospital and all the participants were inpatients
during the intervention. The patients were
intended to train 6 hours daily for 10 consecutive
week days. The participants exercised in groups
of four led by a physical and an occupational
therapist, assisted by specially trained nurses.
A mitten immobilized the non-paretic hand 90%
of waking hours. It was removed for hygienic
and safety reasons and its removal was registered
in a log. In the afternoon the nursing staff

supervised and motivated the participants to
wear their mitten.

Each participant formulated five realistic aims
related to ADL or leisure time activities before
starting the intervention. Daily activities were
the basis for an individual activity form which
was updated with daily progress. Exercises were
chosen from a collection of approximately 150
activities to be carried out with one hand, divided
into 10 fields: personal care, kitchen and house-
hold, games, handicrafts, gardening, office work,
shopping, sports, strength and mobility. The activ-
ities ranged from complex to simple tasks and
were individually adjusted with regard to number
of repetitions, tempo, resistance, range of motion,
texture, weight, size, and shape. The participants
had mini-breaks when they shifted from one field
of activity to another after half an hour.

Outcome measures

All outcome measures were used at post-
treatment assessment and at six-month follow-
up, apart from the Stroke Impact Scale at
post-treatment assessment. The same measure-
ments were recorded at baseline.

Primary outcome measure

Wolf Motor Function Test is a standardized
laboratory assessment. The test consists of two
strength and 15 timed tasks which vary from
gross shoulder movements to complex finger
grips. Subjects who cannot perform the task
within 2 minutes are given the maximum score of
120 seconds. The tasks are videotaped and the qual-
ity of movement for each task is rated on a 6-point
functional ability scale.? In this study the mean of
the 15 timed tasks was used as a test parameter.
The mean of the functional ability scale for the
15 tasks are reported as well. The reliability and
validity of the instrument have been ascertained
in different stroke populations.****

Secondary outcome measures

The 30-item Motor Activity Log is a structured
interview to evaluate the use of the paretic arm in
ADL.> Subjects are asked to rate, on a 6-point
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scale, the quality of movement and the amount
of use of their affected hand in given daily
activities. The reliability and validity is stated
for 28 of the 30 items.>

The Functional Independence Measure assesses
the level of independence in ADL. It consists of 13
motor items and five social and cognitive items,
ranging from total need of assistance (1 point)
to complete independence (7 points). The
measurement scores highest in terms of reliability,
validity and responsiveness compared with
other tools of disability outcomes.*®

The Stroke Impact Scale is a self-report
measurement to detect consequences of stroke on
the person’s perceived health. It includes 64 items
and assesses eight domains. Each item has a
5-point scale ranging from 1 point to 5 points.
Aggregated scores, ranging from 0 (lowest level)
to 100 (highest level) in each domain, are
generated with an algorithm. The measurement
also includes a question to assess the patient’s
global perception of percentage of recovery on a
visual analogue scale from 0 (no recovery) to 100
(full recovery). Stroke Impact Scale is reliable,
valid and sensitive to change.?’

Statistical analysis

Analysis was on an intention-to-treat basis and
was performed in the Statistical Packages for the
Social Sciences version 13.0.

Changes within groups were analysed with
paired t-test and differences between groups were
analysed with analysis of covariance gANCOVA)
with the baseline score as a covariate.”® Two-sided
P-values <0.05 were considered significant. In a
second-level analysis it was adjusted for age,
gender, time from onset of stroke and dominant
side affected.”” Normal distribution assumptions
were checked by visual inspection of Quantile-
Quantile plots.

Wolf Motor Function Test performance time
had a skewed distribution and a logarithmic trans-
formation was performed. In the statistical tests
the transformed scale was used as a test parameter.
In the summary statistics, the log-transformed
scale was transformed back to its original scale
to aid in interpretation.

On Wolf Motor Function Test functional
ability, both Motor Activity Log scales,
Functional Independence Measure as well as
Stroke Impact Scale, the mean score was used as
a test parameter.

Results

Study sample

Figure 1 shows the flow of patients through the
study. Thirty patients with subacute and chronic
stroke fulfilled the inclusion criteria and were
included into the trial from October 2003 to
October 2005. Eighteen patients were allocated
to the CIMT group and 12 patients to the control
group. At the time of inclusion four patients were
inpatients, two in each group. In the control group
one patient walked indoors with a crutch and in
the CIMT group one patient used a wheelchair
and two patients walked indoors with a crutch.
All participants completed the intervention and
all the assessments.

At baseline the control group had a greater
proportion of women (42% versus 11%) and a
lesser proportion of patients whose dominant
arm was affected (58% versus 78%) (Table 1).
However, none of the differences in the baseline
variables were statistically significant.

Primary outcome measure

Table 2 shows the results of the primary
outcome measure. The CIMT group showed
a statistically significant improvement on both
Wolf Motor Function Test scales from baseline
to post-treatment assessment (P <0.001). There
was no such improvement in the control group.
At post-treatment assessment there was a statisti-
cally significant difference between the groups on
performance time score (4.76 seconds versus 7.61
seconds, P=0.030) and functional ability score
(3.85 points versus 3.47 points, P=0.037)
in favour of the CIMT group. From baseline
to six-month follow-up both groups improved
significantly according to both scales, showing
no differences between the groups at this time.
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Patients with subacute or
chronic stroke screened for
inclusion
Enrolment
(n=30)
Randomization
Allocated to 2 weeks of CIMT Allocated to traditional
(n=18) rehabilitation (n=12)
Received 2 weeks of CIMT ) Received traditional
(n=18) Allocation rehabilitation (n = 12)
Did not receive 2 weeks of Did nr?tbr_tla_cel_ve trad_|t|(<))nal
CIMT (n = 0) rehabilitation (n = 0)
v A 4
Post-treatment assessment (n = 18) Post-treatment assessment (n = 12)
Lost to post-treatment assessment Follow-up Lost to post-treatment assessment
(n=0) (n=0)
A v
6 months follow-up (n = 18) 6 months 6 months follow-up (n = 12)
Lost to 6 months follow-up follow-up Lost to 6 months follow-up
(n=0) (n=0)
A v
Analysed (n=18) Analvsis Analysed (n=12)
Excluded from analysis (n = 0) y Excluded from analysis (n = 0)
Figure 1 Flowchart of patient randomization and follow-up.

Secondary outcome measures

Table 3 shows that the CIMT group improved
significantly (P<0.001) on Motor Activity
Log quality of movement and amount of use at
post-treatment assessment. No such improvement
was revealed in the control group. The differences
between the groups showed a non-significant trend
in favour of the CIMT group, according to
amount of use score (2.47 versus 1.97, P=0.097)
and quality of movement score (2.45 versus 2.12,

P=0.105) at post-treatment assessment. Both
groups improved significantly from baseline
to six-month follow-up and no statistically
significant differences between the groups were
present at this time.

According to the Functional Independence
Measure, the CIMT group showed a statistically
significant improvement from baseline to
post-treatment assessment (1.17, P =0.028)
(Table 3). The control group raised their score
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0.75 points (not significant) at the same time.
There were no significant difference between
the groups (P=0.516). Both groups improved
from baseline to six-month follow-up, but there

Table 1 Baseline characteristics

CIMT group  Control group
(n=18) (n=12)
Demographic
Age, mean (SD) 62 (8) 60 (12)
Women, number (%) 2 (11) 5 (42)
Living alone, number (%) 5 (28) 2 (17)
Stroke related
Dominant side 14 (78) 7 (58)
affected, number (%)
Months since stroke, 21 (18) 26 (27)
mean (SD)
Months since stroke, 16 (1-64) 19 (1-92)
median (range)
Medical history, number (%):
Stroke 1 (6) 2 (17)
Transient ischaemic attack 0 (0) 2 (17)
Myocardial infarction 3 (17) 2 (17)
Atrial fibrillation 2 (11) 0 (0)
Hypertension 8 (44) 5 (42)
Diabetes 4 (22) 3 (25)

Table 2 Wolf Motor Function Test (WMFT)

were no significant differences between the
groups at this time.

The Stroke Impact Scale was only assessed
at baseline and six-month follow-up, showing
a statistically significant improvement in self-
perceived strength (9.72 points, P=0.003) for the
CIMT group (Table 4). In memory, communica-
tion, emotion and overall recovery both groups
raised their scores significantly, but no differences
between the groups were shown on any domains.

The second-level analysis with age, gender, time
from onset of stroke and dominant side affected as
covariates did not influence the results and the
details are not reported.

Compliance

For the control group the mean (SD) time with
physiotherapy was 1.7 (1.3) hours per week,
including both upper and lower extremity exer-
cises, and the mean (SD) time with occupational
therapy was 0.8 (1.5) hours per week during the
intervention period. In the CIMT group the mean
(SD) training time was 5.7 (0.6) hours per day.

CIMT group (n=18)

Control group (n=12)

Mean + SD Within-group Mean + SD Within-group Between-group
(% change differences, mean (% change differences, mean differences
from baseline) change (95% CI)? from baseline) change (95% CI)? ANCOVAP
P-value
WMFT - performance time, log transformed
Baseline 2.17+0.78 2.27+0.85
Post-treatment 1.564+0.57 —0.61 (-0.14 to —0.90)* 2.03+0.82 —0.24 (0.11 to —0.59) 0.030
assessment
Six-month follow-up 1.824+0.80  —0.35(-0.01 to —0.68)f 1.77+£0.92  —0.50 (-0.09 to —0.93)f 0.585
WMFT — performance time, converted to seconds
Baseline 8.76 (—00%) 9.68 (—00%)
Post-treatment 4.76 (—46%) 7.61 (—21%)
assessment
Six-month follow-up 6.17 (—30%) 5.87 (—39%)
WMFT - functional ability (max =15)
Baseline 3.51+0.53 3.31+£0.51
Post-treatment 3.85+0.50 0.34 (0.44 to 0.24)* 3.474+0.60 0.16 (0.32 to —0.01) 0.037
assessment
Six-month follow-up 3.95+0.61 0.44 (0.59 to 0.28)* 3.73+0.58 0.42 (0.72 to 0.13)} 0.823

@Change from baseline to post-treatment assessment and from baseline to six-month follow-up.
PCovariates: baseline score of dependent variable and treatment group.

*P <0.001; 1P <0.01; 1P <0.05.

Downloaded from http://cre.sagepub.com at Universiteit Maastricht on October 30, 2008


http://cre.sagepub.com

442 AE Dahl et al.

The mean (SD) time with mitten use was 13.1 (2.6)
hours per day, although one patient deviated from
the protocol because of cognitive impairments.

Adverse symptoms

Four people in the CIMT group had muscle
tenderness in their affected arm before starting
the intervention. The symptoms either decreased
or remained unchanged during the intervention.
No injuries or other side-effects were reported.

Discussion

This is, to our knowledge, the first CIMT trial
reporting short- and long-term results on both
the Wolf Motor Function Test and Motor
Activity Log conducted outside the USA. These

results support findings from other trials
using these measurements, showing substantial
improvements immediately after CIMT.**’

However, our trial does not confirm a persisting
effect of CIMT.”

Most CIMT trials have reported short-term
improvements for both subacute'*!'? and
chronic®*!*'® patients, however one trial reported
no significant improvement on the Wolf
Motor Function Test scales.'” Our trial included
both subacute and chronic patients, but the
sample size was too small to make subgroup
analysis. However, our results support that CIMT
is an effective therapy for improving motor skills in
the upper extremity for this heterogeneous group of
patients in the short range. The results showed
a significant improvement in the control group at
six-month follow-up and no difference between the
groups at that time. Hence, from our trial it is
uncertain whether CIMT is superior to standard
rehabilitation in the long run. Wolf and colleagues’
multisite trial showed significant differences
between the groups on Wolf Motor Function
Test performance time score, but not on
functional ability score 12 months after the inter-
vention.” Therefore, the long-term effect of CIMT
is still unclear.

One possible reason for the pronounced
improvement in our control group could be the

Table 3 Motor Activity Log (MAL) and Functional Independence Measure (FIM)

CIMT group (n=18)

Control group (n=12)

Mean + SD Within-group Mean + SD Within-group Between-group
differences, mean differences, mean differences
change (95% ClI)? change (95% ClI)? ANCOVAP

P-value
MAL - amount of use (max=>5)
Baseline 1.91+1.23 1.70+£1.19
Post-treatment 2.47+1.15 —0.56 (-0.76 to —0.35)* 1.97+1.16 —-0.27 (-0.68 to 0.14) 0.097
assessment
Six-month follow-up 2.51+1.23 -0.60 (—0.83 to —0.36)* 243+1.34 -0.73 (-1.37 to —0.07) 0.715
MAL - quality of movement (max = 5)
Baseline 1.94+0.07 1.88+1.00
Post-treatment 245+0.95 -0.51 (-0.70 to —0.33)* 2.12+1.00 —0.24 (—-0.63 to 0.14) 0.105
assessment
Six-month follow-up 255+1.06 —0.61(-0.87 to —0.35)* 251+£1.11 —-0.63 (—1.24 to —0.04)f 0.955
FIM (max = 126)
Baseline 106.17 +8.54 110.92 +5.85
Post-treatment 107.33+8.80 —1.17 (-2.19t0 0.14)t 111.67+6.49 -0.75 (-1.83 to 0.33) 0.516
assessment
Six-month follow-up 109.56 +£8.25 —3.39 (—5.53 to —1.25)7 112.924+6.75 —2.00 (-3.88 to —0.12)% 0.571

Mean change from baseline to post-treatment assessment and from baseline to six-month follow-up.
PCovariates: baseline score of dependent variable and treatment group.

*P <0.001; 1P <0.01; 1P <0.05.
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CIMT group (n=18)

Control group (n=12)

Mean 4+ SD Within-group Mean + SD Within-group Between-group
differences, mean differences, mean differences
change (95% ClI)? change (95% Cl)? ANCOVAP

P-value
Strength
Baseline 52.78+16.22 53.13+13.89
Six-month 62.50+16.04 —9.72 (-15.58 to —3.86)1 57.29+14.31 —4.17 (-14.09 to 5.76) 0.247
follow-up
Hand function
Baseline 86.11+10.89 90.63+10.15
Six-month 89.93+8.34  —3.82(—7.90 to 0.26) 90.10+12.05 0.52 (—2.95 to 3.99) 0.246
follow-up
Mobility
Baseline 86.27 +10.46 90.28+8.33
Six-month 88.58+9.90 —2.31(-7.401t0 2.77) 86.11+12.25 4.17 (—1.69 to 10.02) 0.174
follow-up
ADL/IADL
Baseline 85.52 + 15.61 93.45+8.03
Six-month 86.71+14.22 —1.19 (—4.36 to 1.98) 91.67+10.59 1.79 (—0.48 to 4.06) 0.313
follow-up
Memory
Baseline 77.55+9.73 78.99+8.59
Six-month 81.60+9.27 —4.05 (—7.77 to —0.33)% 87.85+7.89  —8.85(-16.53 to —1.18)F 0.070
follow-up
Communication
Baseline 69.11+11.75 71.83+5.15
Six-month 86.81+13.556 —17.69 (—15.37 to —16.08)* 87.92+10.27 —16.08 (—21.19 to —10.98)* 0.425
follow-up
Emotion
Baseline 47.714+21.00 46.254+22.27
Six-month 63.61+17.81 —15.90 (—24.25 to —7.56)* 69.17+24.01 —22.92 (—37.15 to —8.68)} 0.322
follow-up
Participation
Baseline 82.41+8.25 78.70£11.13
Six-month 81.794+12.50 0.62 (-5.89 to 7.12) 79.404+10.49 —0.69 (—7.80 to 6.41) 0.845
follow-up
Overall recovery
Baseline 55.00 +£20.51 54.17 +£13.11
Six-month 64.72+20.40 —-9.72 (-18.89 to —0.56)f 61.67+10.94 —7.50 (—14.07 to —0.93)f 0.628
follow-up

#Mean change from baseline to six-month follow-up.
PCovariates: baseline score of dependent variable and treatment group.

*P <0.001; 1P <0.01; {P <0.05.

Hawthorn effect, which might have motivated the
participants in this group to use their paretic hand
more. It cannot be ruled out that this, in combina-
tion with traditional rehabilitation, which most of
the control patients received outside this trial,

might have gradually improved hand function. A
similar improvement for the control group was
also found in the multisite trial.’

The results of Wolf Motor Function Test are
supported by the results of Motor Activity Log

Downloaded from http://cre.sagepub.com at Universiteit Maastricht on October 30, 2008


http://cre.sagepub.com

444  AE Dahl et al.

in our trial. Motor Activity Log is widely used in
CIMT trials,” and several papers describe an even
more convincing effect of this measurement than
Wolf Motor Function Test.>*”!'>!7 We empha-
sized that the participant had to be honest in
both directions when answering Motor Activity
Log, which might have reduced the risk of giving
socially desirable answers.*°

There exist several versions of Motor Activity
Log and there has been a question about the mea-
surements’ standardization, and its longitudinal
construct validity.>?>3%3! The 30-item version of
Motor Activity Log was chosen in this trial, which
has shown good reliability and cross-sectional
construct validity for 28 of the 30 items.** In our
view, this measurement was quite demanding,
depending highly on the patients’ honesty,
memory and insight. Some of our patients with
minor cognitive impairment might have exagger-
ated their scores.

In our trial both groups improved their level of
independence in ADL at the six-month follow-up
according to Functional Independence Measure,
but there were no differences been the groups at
any time. Only one previous CIMT trial has used
this instrument, and showed a significant change
on the domain upper-extremity dressing at post-
intervention.® A general weakness for measure-
ments assessing ADL is that activities can be per-
formed by compensating with the unaffected
hand,® which may be more efficient. It cannot be
ruled out that the Functional Independence
Measure has an inadequate responsiveness® and
it appears difficult to find an appropriate measure-
ment which can assess the effects of CIMT on
ADL.® The impression from the therapists con-
ducting the intervention was that participants
improved most in the performance of precisely
that activity they exercised and particularly
regarding their five aims. So far, no conclusion
can be drawn concerning the effect of CIMT on
ADL, and it will be of considerable interest to
investigate this in the future.

According to the Stroke Impact Scale there were
no significant differences between the groups. We
cannot confirm the long-term improvements in
hand function found in the multisite trial,” nor
the results from a non-randomized study showing
significant improvement in hand function,
strength and social participation.®® The fact that

our control group was promised the intervention
after completing the trial might have given new
hope for recovery®® and influenced the results of
the Stroke Impact Scale. Our trial gives no indica-
tion for improved self-perceived health after
CIMT in the long run.

All the participants in the CIMT group were
able to fulfil the entire intervention and they
gave positive feedback regarding the intensive
group training. No patients experienced additional
adverse symptoms or side-effects during the inter-
vention, indicating that this therapy seems to be
safe. Our CIMT programme was based on group
therapy, which is more economic and exploits the
therageutic resources better than one-to-one ther-
apy.>* Based on our inclusion and exclusion cri-
teria, CIMT seems to be suitable for a highly
selected group of the Norwegian stroke popula-
tion. In rural areas, as in many parts of Norway
and Scandinavia, this therapy may be difficult to
organize. However, this trial still indicated that an
inpatient setting of CIMT can be feasible for the
Norwegian health care system. One problem for
this intervention is the very low number of patients
fulfilling the criteria to participate. A challenge for
the future is to find out whether modified versions
of CIMT could be applied to a greater proportion
of the stroke population.

This trial’s main strength is the randomized con-
trolled design with blinded evaluation and follow-
up assessment on all outcome measurements.
Second, we have chosen well-known measure-
ments of different aspects of recovery following
stroke. The final strength is that we had no
drop-outs during this trial. This is in contrast to
other studies reporting up to 25% drop-outs.*’

Several limitations of this trial are noteworthy.
First, we had a relatively small sample size because
of difficulties of finding eligible patients. The low
sample size leads to the lack of statistical power
and increased risk of a type II error, and therefore
our trial could be regarded as a pilot trial. The low
number of patients might explain why we had no
statistical differences between the groups at six-
month follow-up. Second, it would have been
advantageous to include an even more homoge-
neous group of patients according to time since
stroke. Third, we lack a detailed description of
the traditional rehabilitation given to the control
group, as well as the CIMT group’s effort after
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the intervention. Further research should focus on
these factors.

So far, standard CIMT trials have been per-
formed with two weeks of intervention. Patients
may benefit from periodic re-administration or
longer periods of this treatment, to further
improve their upper extremity motor function. It
seems as though both subacute and chronic
patients have the capacity for a more intensive,
functional training than what is traditionally
given after stroke.”> It will also be essential to
further investigate whether equivalent intensive
standard rehabilitation gives the same effect as
CIMT."! Further research should therefore focus
on whether it is the intensity of training, the
‘forced use’ of the affected hand, the task-specific
training, or a combination of these which are the
most significant components of CIMT.

Clinical messages

e Constraint-induced movement  therapy
seems to be clinically effective in the short
term, but no long-term effect was found.

e It is unclear to what extent a functional
improvement after CIMT is beneficial for
daily activities.

e For a sclected group of patients CIMT
organized as group therapy is feasible.
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