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The ABILHAND Questionnaire as a Measure of Manual
Ability in Chronic Stroke Patients

Rasch-Based Validation and Relationship to Upper Limb Impairment

Massimo Penta, Ing; Luigi Tesio, MD; Carlyne Arnould, PT;
Arturo Zancan, MD; Jean-Louis Thonnard, PhD

Background and Purpose-Chronic hemiparetic patients often retain the ability to manage activities requiring both hands,
either through the use of the affected arm or compensation with the unaffected limb. A measure of this overall ability
was developed by adapting and validating the ABILHAND questionnaire through the Rasch measurement model.
ABILHAND measures the patient’s perceived difficulty in performing everyday manual activities.

Methods—One hundred three chronic-6 months) stroke outpatients (62% men; mean age, 63 years) were assessed (74
in Belgium, 29 in ltaly). They lived at home and walked independently and were screened for the absence of major
cognitive deficits (dementia, aphasia, hemineglect). The patients were administered the ABILHAND questionnaire, the
Brunnstrom upper limb motricity test, the box-and-block manual dexterity test, the Semmes-Weinstein tactile sensation
test, and the Geriatric Depression Scale. The brain lesion type and site were recorded. ABILHAND results were
analyzed with the use of Winsteps Rasch software.

Results—The Rasch refinement of ABILHAND led to a change from the original unimanual and bimanual 56-item, 4-level
scale to a bimanual 23-item, 3-level scale. The resulting ability scale had sufficient sensitivity to be clinically useful.
Rasch reliability was 0.90, and the item-difficulty hierarchy was stable across demographic and clinical subgroups. Grip
strength, motricity, dexterity, and depression were significantly correlated with the ABILHAND measures.

Conclusions—The ABILHAND questionnaire results in a valid person-centered measure of manual ability in everyday
activities. The stability of the item-difficulty hierarchy across different patient classes further supports the clinical
application of the scalgStroke 2001;32:1627-1634.)
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Poststroke hemiplegia is one of the most prevalent forms  Manual ability may be defined as the capacity to manage
of motor disability, affecting approximately 1% of the daily activities requiring the use of the upper limbs, whatever
populationt Although most current stroke survivors achieve the strategies involved. Therefore, it should be measured per
an autonomous form of gait, a satisfactory recovery (if any) se and not simply inferred from focal impairments. Since it is
of the affected upper limb function is much more rare. a behavior, manual ability belongs to the domain of latent
Although several tests are availabi€for measuring upper  variables concealed within the person, such as pain, depres-
limb function in terms of grip strength, dexterity, sensation, sion, and intelligence. The “amount” of manual ability can be
and performance in standardized manipulative tasks, theinferred from observed activities and/or a patient’s perceived
measurements are all made at the focal impairment kevel. difficulty® in performing activities, as determined by ques-
The actual disability, however, is far from linearly related to tionnaires. A linear measure of manual ability, however, can
the underlying impairmentsit depends on complex interac- only be properly estimated from raw scores according to
tions between upper limb function and compensatory behav- measurement modeishe most promising being the Rasch
iors of the person, such as using the unaffected limb or modeli° Provided that the behavioral data fit the model
dividing complex movements into simpler ones. Moreover, requirements, the manual ability measure for each patient is
the learning of new motor processes is influenced by the estimated via the Rasch model on a measurement “ruler”
subject’s motivational and emotional status, which is likely to defined by the difficulty of the manual activities. Once the
be impaired by stroké. scale is established, it is necessary to verify that the hierarchy
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of activity difficulties is the same for patients with different TABLE 1. Sample Description (n=103)
impairments.

. . . . Sex
The primary objective in this study was to adapt and
validate the ABILHAND' scale for chronic stroke patients. Male 64
The stability of item difficulty across relevant clinical sub- Female 39
groups was also tested. A secondary objective was the Age, y* 63 (24-84)
clarification of the relation between the neuromotor deficits Laterality before stroke
and the resulting ABILHAND measures. Right 96
. Left 7
SUbJeCtS and Methods Delay since stroke, mo* 38 (6-253)

Study Design Cerebral lesion territory
Five main steps were followed to achieve the study goals. First,

patients were asked to answer the original ABILHAND items on a Anterior cerebral artery 2

scale of 4 levels. Second, internal validity was established with the MCA 61

Rasch model through selection of items and response levels; this Large MCA territory 7
rocedure also allowed the perceived difficulty of the items to be . .

getermined on a linear scaIeF.) Third, stability o¥ item difficulty was Multiple MCA territories 15

verified by comparing 12 different groupings of the sample pool, Deep MCA infarct 29

such as male versus female and right versus left stroke. Fourth, the Partial superficial MCA infarct 10

ranking of item difficulty was compared with expert opinions about .

the involvement of the affected hand in each activity. Fifth, tradi- Posterior cersbral artery 5

tional clinical assessments were used to validate the ABILHAND Brain stem 12

manual ability measurements. Recurrent or combined 5

Subjects: Chronic Stroke Patients CVA side

The study was authorized by the ethics committees of the Université Right brain 48

catholique de Louvain, Faculty of Medicine in Brussels, Belgium, Left brain 55

and the Salvatore Maugeri Foundation in Pavia, Italy. The World Depression* 11 (0-30)

Health Organization definitiod was adopted for selecting patients. P

This definition includes subarachnoid hemorrhage but excludes Physiotherapy

transient ischemic attacks with symptoms lastig4 hours, sub- Ongoing 49

dural hemorrhage, and hemorrhage or infarction caused by infection ) ) .

or tumor. Time since finish, mo* 22.4 (1-180)

Given that the data come from patients’ perceptions, the study was MCA indicates middle cerebral artery.
restricted to patients who performed the listed manual activities ina  *Mean (range).
domestic environment and were able to report their perceived
difficulty. Patients had to meet the following criteria: have unilateral
hemiplegia/paresis subsequent to a stroke that had occurred at leasPamasiot® Middle cerebral artery infarcts were subclassified ac-

6 months earlier; live at home and be independent in a domestic cording to Moulin et ak?

environment £5 of 7 on the toilet transfer and locomotion items of

the Functional Independence Meas@reshow no major visual Handedness

acuity deficit &4 of 5 on the visual item of the Incapacity Status  The patient’s prestroke handedness was assessed through the Edin-
Scalé4); show no major visual neglect=26 of 35 on the Bell burgh Inventoryz

Tests); show no major cognitive deficit %24 of 30 on the

Mini-Mental State Examinatici); show no major sign of aphasia (6 Depression

of 6 on the Breviario di patologia della comunicazione ¥§shave

no upper limb sensorimotor deficits other than those related to the
stroke; and be a native French or ltalian speaker.

Two hundred patients from Belgium and 100 patients from lItaly
fulfilling the inclusion criteria were mailed a standard letter pres-
enting the research and were contacted by telephone a few days later -
to verify their eligibility and agreement to participate in the study. of Manual Ability
the 300 potential patients, 170 were not evaluated because they hadManual ability was assessed with ABILHANB ABILHAND is an

Depression was assessed with the Geriatric Depression2Scale

(GDS). The GDS score was compensated for missing values by
forcing each missing score to the average score computed on the
answered items.

either died (r27), could not be contacted by telephone=@8), inventory of 56 manual activities that the patient was originally
were noted to be ineligible for clinical reasons after the telephone asked to judge on a 4-level scale: 0 (impossible), 1 (very difficult),
interview (n=35), or refused to participate £20). 2 (difficult), and 3 (easy). The test explores both unimanual and

bimanual activities done without other human or technical help. For
Testing Procedures each question the patient provided his/her feeling of difficulty

The 130 remaining patients were tested by one of the investigators in irrespective of the limb(s) actually used to do the activity. Activities

a clinical laboratory or at home. Functional tests were performed in not attempted in the last 3 months were not scored and were encoded
1 session lasting 60 to 90 minutes. After the evaluation, 27 patients as mMissing responses.

were excluded because they failed to meet the eligibility criteria,

providing a final sample of 103 patients (74 in Belgium and 29 in  Upper Limb Assessment

Italy). A summary of the final sample is provided in Table 1. Upper limb motricity was assessed with the upper limb subscale of
o the Brunnstrom motor assessme&hiGrip strength was measured
Clinical Assessment with a Jamar dynamometer according to the procedure described by

Cerebral lesion territories were determined on the basis of a review Mathiowetz et ak Tactile sensitivity on the pulp of the second finger
of medical charts and neuroimaging (when available) according to was determined with the Semmes-Weinstein aesthesiometer accord-
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ing to the procedure described by Bell-KrotoskWanual dexterity
was evaluated with the box-and-block teés&rip strength, tactile
sensitivity, and manual dexterity were evaluated on both hands,
starting with the unaffected one.

Data Analysis

Measuring Manual Ability Through the Rasch Model

The ABILHAND questionnaire was analyzed with the Winsteps
Rasch analysis computer progrétFor all items, the response
categories were analyzed according to the rating scale ritdéke
model requires, within a probabilistic framework, that the patient’s
response to an item depends solely on the ability of the patient and
the difficulty of the response categories (computed as the sum of the
item difficulty and the threshold difficulties that separate each pair of

of Manual Ability in Chronic Stroke Patients 1629

predictors) or correlation coefficients (for continuous predictors).
The number of records available precluded a formal multivariate
approach, although an exploratory classification was attempted by
relating ABILHAND measures to combinations of impairments on
the affected side. Patients withscores<—1 on the affected side
were classified as poor performers for grip strength, manual dexter-
ity, or tactile sensitivity. Patients with Brunnstrém test scor@$%

of full scale (ie, 67 of 90) were classified as poor performers for
upper limb motricity. The effects of combinations of impairments
were tested with ANOVA.

Results
ABILHAND Refinements Made Specifically for

successive responses). On the basis of the estimated ability of theChronic Stroke Patients

patient and difficulty of the item, the expected response of a subject
to an item can be computed by the model. The similarity between the

Patients were unable to discriminate 4 levels of difficulty in

observed and expected responses to any item is reported by thedhanual activities. Although the 4 possible answers (impossi-

software, through 2 fit mean-square statistics: (1) the outlier-
sensitive fit statistic (OUTFIT) and (2) the information-weighted fit
statistic (INFIT)24 The point-measure correlation coefficient (RPM)
indicates the coherence of each item within the whole questionnaire.
It is computed as the correlation coefficient between all patients’

ble, very difficult, difficult, and easy) were shown to define
increasing levels of difficulty, the second answer was too
rarely observed for patients presenting the ability to select
this category. This indicated that the 2 intermediate categories

responses to an item and their measures on the overall questionnairewere not distinct enough to be differentiated by the patignts.

These indicators were used to refine the original ABILHAND scale
specifically for chronic stroke patients.

Determining the Stability of the Scale Through

Differential Iltem Functioning Tests

Once satisfactory metric properties were achieved, the invariance in
the item difficulty hierarchy among patient subgroups (eg, men
versus women) was testé#2s Twelve differential item functioning
(DIF) subgroups were formed on the basis of the following criteria:
(1) sex (male versus female); (2) country (Belgium versus Italy); (3)
age K60 versus=60 years); (4) affected side (dominant versus
nondominant); (5) delay since cerebrovascular accident (CW¥A) (
versus=2 years); (6) level of depressior {0 versus=10, where 10

is the upper limit of the normal range according to Brink ét;g[7)
dexterity of the unaffected upper limb (less versus more dexterity,
split on the median score); (8) manual ability (less versus more able,
split on the median manual ability measure); (9, 10, 11) grip strength,
dexterity, sensitivity of the affected upper limb (less versus more
deficit, computed as the difference between affected and unaffected
side, split on the median difference); and (12) motricity of the
affected upper limb (less versus more motricity, split on the median
motricity score).

Content Validation

To validate the difficulty hierarchy of the bimanual activities, 4
occupational therapists were independently asked to classify each
item according to the involvement of the affected hand in the
activity. All bimanual activities were classified as either (1) not
requiring the affected limb, if broken down into several unimanual
sequences (A); (2) requiring the affected limb to stabilize an object,
but not involving any finger on the affected side (B); or (3) requiring
precision grip, grip strength, dexterity, or any digital activity from
the affected side (C).

Standardizing Measures of Upper Limb Impairment

Grip strength, manual dexterity, and tactile sensitivity scores were
z-transformed with respect to normative data available in the
literatured-26 or unpublished norms established in our laboratory (for

Consequently, the 4 original categories were rescored as
follows: O (impossible), 1 (any difficulty), and 2 (easy).

Patients

. hammer nail

. thread needle

. peel potatoes

. cut nails

. wrap up gifts

. file nails

. cut meat

peel onions
shell hazel nuts
open jar

fasten zipper jacket

£4dEFtOHRAQUOTEHALLTQMOQAQDT Y

open pack chips
button up shirt
sharpen pencil
. spread butter
fasten snap

Item Map

button up trousers
. cap off bottle
open mail

squeeze toothpaste
zipper trousers

. unwrap chocolate

. wash hands

Raw score

2

0 4

ABILHAND manual ability (logits)

6

Figure 1. The structure of the ABILHAND variable is shown via
the ABILHAND measure distribution (top), the relationship (bot-
tom) between raw scores and manual ability measures (solid

sensitivity). This procedure accounts for sex, age, and handednesqine) and its 95% Cl (dotted lines), and the item map (middle),

and allows the results of all tests, on either limb, to be expressed on
a common scale. & score range between2 and 2 was considered
not significantly different from normal.

Construct Validation: Comparison of ABILHAND

Measures Across Demographic and Clinical Subgroups
The relationship between ABILHAND and demographic and clinical
indicators was tested with either univariate ANOVA (for nominal

which provides a patient’s expected score to each item (0,
impossible; 1, any difficulty; 2, easy). The threshold measures
between consecutive response categories are located —1.26
and 1.26 logits from the difficulty of each item. For each item,
the placement of the numeric labels indicates the manual ability
required for a given expected score; the colons indicate
expected half-score points. A manual ability measure of zero is
by convention set at the average item difficulty.
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Analysis of the original 56 ABILHAND items showed that As shown in the item map (Figure 1, middle panel), the
they could be divided into 2 groups: those usually realized greater the difference between a patient’'s ability and the
with 1 hand (30 items) and those usually realized with 2 (26 average difficulty for any given item, the more likely is a
items). Not only were unimanual activities the easiest for higher score. For instance, being able to easily spread butter
chronic stroke patients, but they were also the least relatedon a slice of bread requires a measure of at least 0.73 logits,
(RPM <0.50) to the common manual ability construct (see While any patient less able thar2.16 logits would be
Discussion). Therefore, only the bimanual activities were €Xpected to report this activity as impossible. As measured by
retained in the ABILHAND calibration proposed specifically ABILHAND, chronic stroke patients report a relatively high
for chronic stroke patients. Two “alternate unimanual” activ- Manual ability. Patients with measure<.28 logits (75 of
ities, cutting and filing nails, were also kept because they 103) report that they can successfully perform all the listed
require the skillful use of the affected hand. Three additional activities, although with some difficulty on the most difficult
items were excluded because they were not commonly ©Nes. Furthermore, patients with measures17 logits (26
practiced across the calibrating sample. All together, the of 103) report that they can perform all the listed activities

calibration proposed for chronic stroke patients was estab- €aSily. This suggests that the scale has the potential to
lished on 23 usually bimanual items. measure more severely disabled patients.

. . Differential Item Functioning
The Final Measure of Manual Ability The difficulty hierarchy of ABILHAND appears to be uni-

Description of ABILHAND formly perceived by chronic stroke patients. The patients
The definition and use of the linear ABILHAND scale is were divided into 2 groups on the basis of 12 different criteria
shown in Figure 1. The distribution of patient measures is such as sex or age, and the 2 groups’ perceptions of each
presented in the top panel of the figure, ranging approxi- item’s difficulty are plotted one against the other in the 12
mately from—3.5 to 6 logits. This range indicates that the panels of Figure 2. Since the majority of items lie within the
odds of success (the pass/fail ratio) of the most able patient95% CI of the identity line, the perceptions appear to be
for any given item are 13 360 times*f) greater than for the ~ group independent. There are exceptions; for instance, “shell-
least able patient; this clearly illustrates the wide variety of iNg hazel nuts” appears to be more difficult for women than
manual ability levels encountered in this study. This measure for men, while “tearing open a pack of chips” appears to be
of manual ability was obtained by converting the raw score More difficult for patients older than 60 years than for
on the 23 questionnaire items into linear logit units, as shown YOUNger patients.

by the relationship presented in the bottom of the figure. The \etric Properties of ABILHAND

nonlinear relation between the raw score and ABILHAND The measure of perceived difficulty for the 23 retained
measures results in greater ability discrimination in the bimanual items is presented in Table 2. The items are sorted,
central scoring range. At any given ability level, a 1-logit from top to bottom, in order of decreasing difficulty (range,
difference between 2 patients indicates that their odds of 1.72 to —2.18 logits), with higher logit values indicating
successful achievement of any activity are 2.7“f)(& logits more difficult activities. The table also gives the standard
results in 7.4:1 odds, and 3 logits results>#20:1 odds. error of the item difficulty estimates. Overall, the 23 items fit
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TABLE 2. ABILHAND Calibration for Chronic Stroke Patients

Difficulty, SE, INFIT* Mean  OUTFIT*, Mean Bimanual
Items Logits Logits Square Square RPM Involvement
a.  Hammering a nail 1.72 0.23 0.92 0.96 0.77 C
b.  Threading a needle 1.68 0.24 1.09 1.07 0.75 C
c.  Peeling potatoes with a knife 1.53 0.25 1.00 0.99 0.77 C
d.  Cutting one’s nails 1.49 0.21 0.99 0.96 0.77 C
e.  Wrapping up gifts 1.28 0.26 0.86 0.78 0.77 C
f. Filing one’s nails 1.12 0.23 1.16 1.22 0.70 C
g.  Cutting meat 1.1 0.20 0.69 0.64 0.83 C
h.  Peeling onions 0.73 0.26 1.12 1.00 0.71 C
i Shelling hazel nuts 0.47 0.25 1.33 1.44 0.66 C
. Opening a screw-topped jar 0.28 0.21 0.91 1.03 0.68 C
k.  Fastening the zipper of a jacket 0.22 0.21 0.98 1.09 0.70 B
. Tearing open a pack of chips 0.11 0.21 1.22 1.07 0.65 C
m.  Buttoning up a shirt —0.18 0.21 1.16 1.64 0.53 A
n.  Sharpening a pencil -0.33 0.28 0.65 0.51 0.74 C
0.  Spreading butter on a slice of bread —-0.71 0.24 0.91 0.76 0.59 B
p.  Fastening a snap (eg, jacket, bag) —-0.72 0.23 1.10 1.26 0.55 A
q.  Buttoning up trousers -0.72 0.23 0.95 0.75 0.65 B
r. Taking the cap off a bottle —-0.75 0.23 1.01 1.14 0.58 B
s.  Opening mail —-1.33 0.25 0.89 0.92 0.59 B
t. Squeezing toothpaste on a toothbrush —1.58 0.25 0.98 0.74 0.53 A
u.  Pulling up the zipper of trousers —1.59 0.25 1.1 0.90 0.52 A
v.  Unwrapping a chocolate bar —1.63 0.25 1.04 0.75 0.57 A
w.  Washing one’s hands —2.18 0.27 0.82 0.73 0.55 A

A indicates breakable into unimanual sequences; B, require stabilization with the affected limb; C, require digital activity from the
affected side.
*Acceptable values are 0.80 to 1.20 for INFIT and 0.41 to 1.59 for OUTFIT.

the Rasch model, according to the acceptable range of fit this sample. It appears sufficient to discriminate across
statistics proposed by Smith etZlTherefore, the 23 items  patients and, presumably, to capture even subtle functional
define a common continuum of manual ability. Al RPM are changes with time.

positive, indicating that all items are coherent with the overall

questionnaire and contribute to the measurement of manualContent Validation L _
ability. The opinions of the 4 experts concerning limb involvement in

The least measurable differeAe¢the difference in linear each activity were consistent. The most frequently reported
measure obtained by a unit increase in raw score) is equal toopinion is presented for each item in the last column in Table
0.13 logits in the center of the scale. This indicates that in the 2. It appears that the activities that define the more difficult
central range, the scale resolution is sufficient to differentiate levels of the scale also tend to require a higher involvement
the ability of 2 subjects if one has 50% probability to pass a of the affected limb (C), while the easier activities can be
given item and the other 47%. The overall scale precision is achieved in a movement sequence that does not require the
summarized by a good person separation reliability of 0.90 in affected limb (A).

TABLE 3. Upper Limb Impairments

Unaffected Limb Affected Limb
Median IQR Median IR
Upper limb motricity (range, 0—90) 57 311079
Grip strength (z score) —0.03 —0.59 t0 0.72 —-1.72*  —3.23 10 0.61
Tactile sensitivity (z score) —1.04 —1.27 10 0.58 —1.04 —2.00 to 0.58
Manual dexterity (z score) —1.85 —2.69 t0 1.07 —-419*  —7.02t0 —2.92

IQR indicates Interquartile range.
*Significant difference between affected and unaffected limb (P<0.001).
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TABLE 4. Relationship of Variables to Manual Ability

Variable Statistic* P
Country U=1069 0.977
Sex U=1213.5 0.815
Age R=-0.188 0.058
Side affected U=1181.5 0.350
Cerebral lesion territory H=9.744, df=7 0.204
Depression p=-0.213 0.030
Delay since CVA R=-0.049 0.626
Delay since end of R=0.180 0.074
physiotherapy
Unaffected upper limb
Grip strength R=0.242 0.014
Tactile sensitivity R=0.021 0.836
Manual dexterity R=0.248 0.012
Paretic upper limb
Grip strength R=0.562 <0.001
Tactile sensitivity R=0.127 0.201
Manual dexterity R=0.598 <0.001
Upper limb motricity p=0.730 <0.001
Impairment combinations on H=48.221, df=4 <0.001

paretic limb

*Reported statistics are as follows: U for Mann-Witney test, H for Kruskal-
Wallis tests, p for Spearman correlations, and R for Pearson correlations.

Construct Validation

Description of Upper Limb Impairments
Both grip strength and tactile sensitivity were in the normal

IMPAIRMENTS

n

~ Manual dexterity

:
Manual i

H e

L -
- Upper limb motricity n=10
- Manual dexterity
Gmen || o T -
- Upper limb motricity n=51 , i .
2 0 2 4 6
ABILHAND (logits)

Figure 3. Box plots showing the ABILHAND measures distribu-
tions for all 5 different combinations of motor impairments, as
noted on the ordinate. Solid dots indicate the 5% and 95% out-
liers; vertical bars indicate the 10% and 90% limits; the box
indicates the 25% and 75% limits; and the vertical line in the
box indicates the median of the distribution in the overall sam-
ple of 103 patients.

patients without motor impairments on the affected side had
the highest manual ability (top row). Twenty-five patients
with poor manual dexterity z( score <—1) and normal
performance on other upper limb functions presented slightly
reduced ABILHAND measures (second row). From top to
bottom, more complex observed combinations of impair-
ments on the affected side led to higher disability in manual
activities. The 51 patients with poor performance in dexterity,
grip strength, and motricity on the affected upper limb
(bottom row) had a median ABILHAND measure of approx-

range on the unaffected limb, although manual dexterity was imately O logits, corresponding to the average item difficulty.

significantly impaired in 47 of the 103 patients (Table 3). On
the affected limb, the patients showed a wide variety of
motricity impairment. For all impairments on the affected

Tactile sensitivity was found to have little interaction with the
other motor impairments on the affected side, since if it were
included in the groups shown in Figure 3, it had no effect on

side, the scores were more spread than on the unaffected sidetheir hierarchy.

reinforcing the impairment heterogeneity observed in motric-
ity. A Wilcoxon signed rank test showed a significant

difference between the affected and unaffected side in both

grip strength and manual dexterity.

Relationship of ABILHAND Measures to Other
Clinical Indicators
The effects of demographic and clinical variables on ABIL-

HAND measures are presented in Table 4. Through univari-

ate tests, no significant differences in ABILHAND measures

Discussion

Patient’s Reported Manual Ability in

Chronic Stroke

The primary focus of this study was the validation of
ABILHAND as a measure of manual ability in chronic stroke
patients. The original questionnaire included both unimanual
and bimanual activities of daily life needing manual skills for
successful completiod. Analysis of the original question-

were observed across demographic indexes (country, sex, anthaire showed that the unimanual activities were too easy to be

age). Tactile sensitivity in either upper limb, the side affected,
or the cerebral lesion site was not significantly related to
ABILHAND measures. Grip strength and manual dexterity
were slightly but significantly related to ABILHAND mea-
sures in the unaffected limb. ABILHAND measures were
significantly related both to individual motor impairments
and to cumulative motor impairments on the affected side.
Depression was also significantly related to ABILHAND
measures.

Influence of Interacting Impairments on
ABILHAND Measures
The effect of combined motor impairments on ABILHAND

able to discriminate manual ability in chronic stroke patients;
the patients reported they could fulfill the activities using the
unaffected limb, whether dominant or nondominant. In con-
trast, the bimanual (or alternate unimanual) activities were
shown to be more demanding and capable of discriminating
the patients’ manual ability. These observations were rein-
forced by the low coherence between the scores for the
unimanual activities and the other responses in the question-
naire (RPM ranging from 0.10 to 0.49). Moreover, a signif-
icant difference in INFIT P<<0.001,t test) revealed a subtle
but systematic difference in the patients’ perceived difficulty
in unimanual versus bimanual activities. ABILHAND was

measures is illustrated in Figure 3. In the entire sample, the 2 clearly able to measure a patient’s adaptation, several months
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after stroke, to managing bimanual activities that by defini- appeared to be significantly impairezildcore<—2) in 47 of
tion require the use of the affected hand. 103 patients. However, both dexterity and grip strength were
According to the aforementioned considerations, only the significantly correlated to manual ability on the unaffected
bimanual activities were retained for the validation of ABIL- side. The impact of mild motor impairments of the unaffected
HAND in chronic stroke. The fit statistics reported in the final limb on manual ability, anticipated in other studfgz2.34fits
analysis indicate that, overall, bimanual activities are tightly very well with the required bimanual involvement of the
focused on the recovery of manual ability in chronic stroke. ABILHAND activities.
This coherence of ABILHAND was obtained by asking the  The lack of a significant relationship between the side
patient’s perception of an activity’s difficulty, independent of  (dominant/nondominant) affected and manual ability also
the limb used or strategy adopted. Only the items “shelling confirms previous reporg.3s No significant changes in
hazel nuts” (item i), “tearing open a pack of chips” (item I), ABILHAND measures were found as a function of the lesion
and “buttoning up a shirt” (item m) showed inflated fit |ocation, width, and depth. This finding can be explained by
statistics, indicating a minor inconsistency in the difficulty (1) the chronicity of the lesion, allowing time for neural
experienced by patients of different ability. This inconsisten- repair, either intrinsic or adaptive; (2) the exclusion of
cy may be because these activities can be done eithersypjects with major cognitive deficis and (3) the small
bimanually or unimanually. Nevertheless, the observed item nymber of cases representing each different type of brain
hierarchy in our sample makes clinical sense because activ-gamage, resulting in a low power to detect any difference.
ities requiring a higher bimanual involvement were estimated Nevertheless, the lack of a strong relationship between
to be more difficult. This hierarchy appears to maich the manyal disability and specific brain lesions argues in favor of
learning-based pattern of motor recovery after stroke and AgjLHAND being focused on the behavioral learning of new
suggests that rehabilitation in chronic stages should focus onmqior processes through compensatory strategies, irrespec-
learning adaptive processes either through the more difficult je of the underlying impairments. Further evidence can be
pimanual activities or through the forced use of the affected ¢, ,nd in the insignificant impact of the delay since the CVA
limb.29 o . ) or the end of physiotherapy. This may also be explained by
_The observed Stab'l_'ty in the item hlera_lr(_:hy acro_ss _the the selection criteria restricting participation in this study to
different groups of patients supports the clinical app'_"?a“_"” chronic stroke survivors living at home. Hence, the patients
of the' ABILHAND.scaIe as a measure of 'manu'al ?b”'ty n investigated here had experience performing most of the
chronic stroke patients. However, since this validation study listed activities and had already developed, at least to some

investigated a h_|ghly selected sfample of SFrOke patlents, degree, new motor strategies to independently cope with their
further research is needed to verify that the item hierarchy domestic environment: this would not be the situation in

remains stable both among a more general population of acute cases.

stroke patlgnts a.nd 'along the process of rehabll!tatpn. The most influential determinants of ABILHAND mea-
A potential limitation of the ABILHAND scale lies in the A . L .
sures in this study are depression and motor deficits (partic-

SUbJGCt'\./e nature_ of papents reports, Wh'.c.h restrlc_ts Its ularly on the affected side). While manual ability can profit
application to patients without severe cognitive deficits. In . o
from any compensation strategy, it will suffer from any

addition, self-reported scores are prone to overestimation Orfailure in the underlying neuromotor functions and/or in the
underestimation of actual performances, depending on either " ~ ~ | underlying . .
patient's motivation to compensate for the failure itself.

motivation and/or cognitive skills. Nevertheless, self- . .
estimated measures of disability have many advantages. First,Moreover, depression might affect the reported ABILHAND

they explore activities that are very meaningful to the patient _mgasure efltzer throu%hd_fa;_ p;atle_?:]s n|10t_|vat|r<])_n bor self-
in real-life contexts yet very hard to reproduce in a laboratory Judgment of the reported difficulty. The relationship between

environment. Second, the self-estimated measures can Cap[nanual ability and brain lesions, motor impairments, cogni-

ture a sort of weighted average of the performance acrOSStive impairments, and age certainly needs further investiga-
long time periods, which is not the case for most observa- tion. Because of the limited number of cases involved in this
tional tests. This “average” has more chance of representing study, a multivariate analysis could not be validly attempted,

the overall impact of the disability on the burden of care Y&t @ clear tendency toward a cumulative impact of motor
required and the patient's quality of life. impairments on ABILHAND measures was detected. Some

recent studies have reported a weak relationship between

Relationship Between ABILHAND and sensory motor impairment and manual activities of daily
Clinical Presentation life.31.37.38

The analysis of the relationship between neuromotor perfor- ABILHAND was not tested for sensitivity to a change in
mance and the resulting ABILHAND measure appears not patients’ status, such as before and after rehabilitation. The
only as a form of validation of ABILHAND but also as a  stability in item hierarchy across different patient subgroups
clinical end point in itself. The upper limb impairments suggests that the hierarchy very well may also be maintained
measured in this study confirm previous reports of functional across time and treatment. If the hierarchy is also maintained
deficits in chronic stroke patients on both the unaffegtéd along time, this scale will provide both a valid outcome
and the affected sidé8 This study confirms that grip strength  measure and a detailed guideline for goal setting in treatment
and manual dexterity were significantly impaired on the planning, complementary to the available measures of focal
affected side. On the unaffected side, only manual dexterity impairments.
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