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Abstract: Objective: To find the assessment tool which can be incorporated as a part of regular assessment by which therapist can
plan their treatment protocol effectively as well as measure the recovery of intervention. Subjects and Methods:45 subjects diagnosed
with stroke onset at least 6 months previously were assigned to study. Intervention in form of Conventional, bilateral arm training and
task specific training were given for 3 weeks. Upper extremity function tests were evaluated by Wolf Motor Function Test (WMFT),
Chedoke Arm and Hand Activity Inventory (CAHAI) and Action Research Arm Test (ARAT) pre-and post-treatment. Relationship and
responsiveness of all clinical tests were performed by Spearman’s correlation coefficient and Paired-t test respectively. Result: All
correlations were significant at 95% C.I. at baseline as well as three-week time. The highest correlation was found between CAHAI and
WMFT which was 0.637. Responsiveness of all three outcomes was significant at 95% C.I. The responsiveness of CAHAI was
significantly higher of mean difference 10.533 at 95% C.I (10.06t010.99) compared to WMFT and ARAT. Conclusion: CAHAI can be
included in regular part of assessment which is having good clinimetric properties and assesses bilateral arm activities and actual
performance of patient.
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1. Introduction

Most stroke survivors suffer persistent impairment of upper
extremity (UE) movement. At 6 months, post-stroke, 38% of
patients regained some dexterity in manipulative task but
only 11.6 % reached a complete recovery in dexterity of
paretic hand. ™Reaching and grasping objects is a
component of many daily activities that require use of the
upper extremity. At the shoulder-elbow, post stroke
impairments include decreased muscle activation and
weaknessP BHA BB L LM g normal neural synergies
between shoulder and elbow muscles that limit range of
motion (ROM) MMM gisrypted interjoint coordination,
[15L116L7L08] - decreased smoothness of movement, 1920421
and dyscoordination between reach and grasp movements.?
Therefore; improvement in dexterous function to promote
functional recovery is major goals of stroke rehabilitation.
Accurate assessment of motor function is important for
documenting the outcome of rehabilitation programs and is
also used to match patients to appropriate interventions, to
compare the results of interventions across patients and
among facilities, to improve resources and to determine
personnel needs.”*ITherefore,aim of the study was to find
the assessment tool which can be incorporated as a part of
regular assessment by which therapist can plan their
treatment protocol effectively as well as measure the
recovery of intervention

2. Literature Survey

Various contemporary rehabilitation strategies which aim to
improve upper extremity motor deficits after stroke based on
repetitive practice, such as task specific training(TST)24!

and bilateral arm training (BAT)?*?have come into wide
use. Critical evaluation of the effects of these intervention
strategies requires measures that have good clinimetric
properties (eg. reliability, validity, and responsiveness) in
assessing upper extremity motor function®®: but it is
essential that clinicians and researchers need to identify
appropriate measures that have sound clinimetric properties
to determine the effects of UE training on dexterity of the
paretic hand. The Chedoke Arm and Hand Activity
Inventory test (CAHAI), Action Research Arm Test
(ARAT), and Wolf Motor Function Test (WMFT) have been
widely used as assessment tool of motor recovery in stroke
rehabilitation research, including TST and BAT trials.
However, responsiveness i.e. sensitivity to change among
these clinical tests after interventions remains imprecise, and
there is no gold standard outcome measure for UE motor
function in stroke patients.

Till now relative capacity among CAHAI, ARAT and
WMFT to detect a change in dexterous function of patient
with stroke after intervention remains unclear. Therefore, the
goal of this study was to investigate and compare the
responsiveness and relationship of the CAHAI, ARAT, and
WMFT for motor recovery in patients after stroke rehabili-
tation

3. Method

Design:
Pre- and Post-intervention comparison of three different

outcomes conducted to find out responsiveness and
relationship among clinical tests.
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Participants and recruitment:

Institutional Ethics Committee for Human Research
(IECHR) MEDICAL COLLEGE & SSG HOSPITAL,
BARODA approved this study. All participants gave written
informed consent before data collection began. 45
participants were recruited in the study fulfilling inclusion
and exclusion criteria from physiotherapy O.P.D-16, S.S.G
Hospital, Vadodara. Participants were referred from the
Neurology Outdoor Physiotherapy Department (O.P.D) to
physiotherapy O.P.D-16, S.S.G. Hospital, Vadodara.
Inclusion criteria were 1) Patient with diagnosis of stroke
onset at least 6 months previously2) No excessive spasticity
in the joints of the affected UE (Modified Ashworth Scale
score equal or less than 2 in each joint) 3) Demonstration of
Brunnstrom stage 1V to VI for the proximal and distal UL 4)
Ability to give follow up 5) No severe deficits in
communication, memory and understanding (Mini Mental
State Examination (MMSE) score > 23).

Intervention:

Participants received therapies in form of Conventional
Therapy, Bilateral Arm Training (BAT) and TASK
SPECIFIC TRAINING (TST). Conventional therapy like
Stretching of the more affected muscle group, Strength
training, Coordination and functional task practice, BAT
included 1) lifting two glasses simultaneously 2) picking up
two blocks simultaneously 3) reaching forward or upward to
move block 4) reaching and grasping two towels and task
specific training included 1) opening and closing the jar and
2) lift up and throw the ball. Duration for conventional
therapy was 20 min; bilateral arm training was 20 min and
task specific training for 15 min. So, treatment session
consists of 1 hour per day 6 times a week for 3 weeks (18
sessions).

Qutcome measures:

Post-stroke participants fulfilling the inclusion criteria were
selected and assessed before start of intervention. The
assessment tools used in study were functional outcome
measures: CAHAI, WMFT and ARAT.

1) The CAHAI consists of 13 real-life functional tasks,
which assess bilateral activities; non-gender-specific
items; the full range of normative movements, pinches,
and grasps; and the various sta?es of motor recovery post
stroke on 7-level activity scale.”)

2) The ARAT assesses the ability to handle objects, with 19
items divided into 4 subscales of grasp, grip, pinch, and
gross movement by using a 4-level ordinal scale ranging
from 0 (no movement) to 3 (normal movement).”!

3) The Wolf Motor Function Test (WMFT) was originally
developed to assess the impact of forced use on upper
extremity function. The WMFT contains 17 tasks (15
function-based and 2 strength-based).”

To avoid deterioration of the function due to fatigue, tests
will be evaluated on different consecutive days and then
after intervention is given. Post-intervention outcomes are
assessed in same sequence for consecutive days.

Data analysis:
All the tests and calculations were performed using SPSS

16.0 software. To determine how the three functional

outcome measures are related to each other, “Spearman’s
correlation coefficient” was performed at baseline and end of
3 weeks. Correlations between 0 and 0.25 were considered
low; those between 0.25 and 0.5 were considered fair; those
between 0.5 and 0.75 were considered moderate to good;
and those greater than 0.75 were considered good to
excellent.®Paired t-test was used to determine
responsiveness of the 3 outcome measures from pre- to post-
treatment of 3 weeks. Higher the mean difference considered
more responsive to change.

4. Results

Table 1 lists the demographic and clinical characteristics of
the 45 participants recruited in this study. All patients were
subjected to a standardized interview including details
regarding. No excessive spasticity in the joints (shoulder and
elbow) of the affected UE and demonstrated Brunnstrom
stage 1V to VI for the proximal and distal UL.

Results showed that the clinical tests were fairly to strongly
correlate with each other on both measurements. At baseline,
all correlations were significant at 95% C.I. shown in table
2. The highest correlation was found between CAHAI and
WMFT which was 0.902 consider as excellent (or strong)
correlation. The lowest correlation was found between
ARAT and WMFT which was 0.345 consider as fair
correlation. At 3-week point; all correlations were significant
at 95% C.1. shown in table 3. The highest correlation was
found again between CAHAI and WMFT which was 0.637
consider as moderate to good correlation. The lowest
correlation was found between ARAT and CAHAI which
was 0.335 consider as fair correlation. Overall, the
correlation coefficients between pairs of clinical tests were
generally similar at both time points, indicating that the
relationships between tests remain stable over the period.

The responsiveness indices of the 3 outcome measures are
shown in Table 4. Responsiveness of all three outcomes
from pre-treatment to post-treatment was significant at 95%
C.1. The responsiveness of CAHAI was significantly higher
of mean difference 10.533 (10.06t010.99) compared to
WMFT and ARAT. The sensitivity to change was lowest for
WMFT of mean difference 5.000(4.72t05.27) compared to
CAHAI and ARAT.

5. Discussion

Recovery of dexterous function is essential part of stroke
rehabilitation as per Bobath’s concept. But there is no
significant study which has proved a standard tool for
assessment of dexterous function of upper limb. Selection of
outcome with good clinimetric properties is crucial part of
assessment.

Correlations between Clinical Tests

Present study examined whether the clinical tests were
correlated to each other. Results showed that the clinical
tests were fairly to strongly correlate with each other on both
time points. Based on interpretation at baseline it was found
strong correlation found between CAHAI and WMFT and
lowest correlation found between ARAT and WMFT. At end
of three week also highest correlation exists between
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CAHAI and WMFT and other correlation were also fair to
moderate. The correlation coefficients between pairs of tests
were generally similar at both time points, indicating that the
relationships between tests remain stable over the period.
Susan R. Barreca et al. showed high correlation exist
between CAHAI and ARAT B present study also shows
similar result fair to moderate correlation was found between
CAHAI and ARAT. Correlation between ARAT and WMFT
was found fair in this study. Correlation data of this study
were different from Rinske Nijland et al.; they reported
Spearman’s rank correlation coefficients ranged from 0.70 to
0.86 which is strong correlation between ARAT and WMFT.
B4This discrepancy in result may be due to difference in
recruitment and sequential assessment of patients. They
included mild to moderate stroke patient and inclusion not
reveal about stroke onset and present study was done with
patients with chronic (more than six months) stroke.

Responsiveness of the Clinical Tests:

A responsive instrument used as an outcome measure in
clinical trials should be able to detect change with
improvement or deterioration and distinguish effective or
ineffective treatments. ! In this study responsiveness of all
three outcomes with respect of pre- to post-intervention were
highly significant at 95% confidence interval using Paired ‘t’
test. The responsiveness of CAHAI was significantly higher
of mean difference 10.533 (p<0.000) compared to WMFT
and ARAT. The responsiveness WMFT was lowest of mean
difference 5.000(p<0.000) compared to CAHAI and
ARAT.This study favors the result of previously published
studies; Susan R. Barreca et al. tested whether the CAHAI
was more sensitive to change in upper-limb function than the
Impairment Inventory of the Chedoke-McMaster Stroke
Assessment (CMSA) and the Action Research Arm Test
(ARAT). They found that CAHAI is more sensitive to
clinically important change than the ARAT. B°Barreca SR,
et al. compared 2 versions of the Chedoke Arm and Hand
Activity Inventory with the Action Research Arm Test. They
concluded that both versions demonstrated more sensitivity
to change than that of ARAT B/ This study also determines
that CAHAI demonstrate higher responsiveness i.e. sensitive
to change following treatment as compared to ARAT. The
result can be thought as CAHAI evaluates actual
performance of patient and take in consideration both arms
in performing activities. Yu-wei Hsieh et al. studied
Responsiveness and validity of FMA, ARAT, and WMFT
and concluded that responsiveness of FMA and ARAT was
significantly higher than WMFT index. ©®® Present study also
shows similar result, responsiveness of ARAT is higher as
compared to WMFT.Many assessments for upper extremity
(UE) function after stroke have been published in the
literature. However, they vary considerably in their focus,
and a golden standard is lacking. Therefore, the selection of
a proper assessment tool is a complex process. CAHAI
assess both aspect of hand function; one arm for stabilizing
and other for manipulating activity. The CAHAI consists of
13 real-life functional tasks that reflect (1) the domains
deemed important by survivors of stroke; (2) bilateral
activities; (3) non—gender-specific items; (4) the full range of
normative movements, pinches, and grasps; and (5) the
various stages of motor recovery post stroke.? Therefore,
CAHAI is a functional outcome measure that assesses
overall function of upper limb and takes in consideration

every aspect of assessment and so, it is sensitive to clinically
important change, incorporates patient- preferences and
provides an accurate and relevant measure of clinical
change.The main advantage of the ARAT is its ability to
evaluate multiple tasks of varying complexity for a more
comprehensive assessment of UL movement abilities. Its
main limitations are that it is time-consuming to administer
and requires standardized equipment.The WMFT is
preferable to the commonly used UE performance tests
because it tests a wide range of functional tasks (i.e., from
simple to complex) and explores both performance time and
quality of movement. Because half of the items on the
WMFT involved simple limb movements without assessing
functional task and so it not reveals the actual functional
capacity of ADL.

From present study, we concluded that all the three clinical
tests found to be having significant responsiveness; out of all
CAHAI  possess highest  responsiveness.  Strongest
correlation was found between CAHAI and WMFT at both
time points. So, CAHAI can be included in regular part of
assessment which is having good clinimetric properties and
assesses bilateral arm activities and actual performance of
patient. This information will be useful to carry out evidence-
based practice for clinicians and research purpose.

6. Conclusion

All the clinical tests were fairly to strongly correlate with
each other at both time of assessment. Strongest correlation
found between CAHAI and WMFT. Overall, the correlation
coefficients between pairs of tests were generally similar at
both time points, indicating that the relationships between
tests remain stable over the period of time.

All three clinical tests are suitable to detect changes over the
course of interventions. CAHAI showed highest
responsiveness as compared to ARAT and WMFT. This
information helps the clinicians and researchers in making
decisions to choose appropriate tests for measuring hand
dexterity in people receiving stroke interventions.

7. Future Scope

e Study should be conducted with appropriate calculated
sample size.

e Study should include specific intervention to rule out the
limitation favouring of one assessment tool over other

o 3-week intervention might limit the recovery of dexterous
function. A longer time to detect improvements in
dexterity may be needed.
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Table 1: Participants Characteristics

Characteristics Value : . : ;
AGE (yrs Mean + SD) 5186 (10.49) Figure 1: CAHAI (Cleaning pair of glasses)
GENDER
Male 31 (69 %)
Female 14 (31 %)
BRUNNSTROM (MEDIAN) 5
MMSE (Mean + SD) 26.33 (1.31)
At pre-treatment (Mean + SD)
CAHAI 40.93 (2.01)
WMFT 46.78 (2.62)
ARAT 38.91 (2.29)

SD- standard deviation, CAHAI- Chedoke Arm and Hand
Activity Inventory test, ARAT-Action Research Arm Test
and WMFT-Wolf Motor Function Test

Table 2: Correlation of Outcome Measures at Baseline

CAHAI WMFT ARAT
CAHAI 1 0.902" 0.429"
p-value 0 0.003
WMFET 0.902™ 1 0.345
p-value 0 0.02
ARAT 0.429" 0.345" 1
p-value 0 0.02

. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

Table 3: Correlation of Outcome Measures at 3-Weeks

Time Point
CAHAI | WMFT | ARAT
CAHAI 1 0.637" | 0.335
p-value 0 0.024
WMFT 0.637" 1 0.407"
p-value 0 0.005
ARAT 0.335 | 0.407" 1
p-value | 0.024 0.005

“Correlation is significant at the 0.01 level (2-tailed).
“Correlation is significant at the 0.05 level (2-tailed).

N .
Figure 3: ARAT (grasping the block)
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