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suggests that the incidence of stroke is expected to in-
crease significantly over the next several decades and 
with it the request for rehabilitative interventions.2, 3

In fact, because of advances in medical care, about 
two/thirds of all people who endure a stroke survive al-
though presenting residual neurological deficits with a 

Stroke represents one of the most devastating of all 
neurological conditions that accounts worldwide for 

about 5.5 million deaths annually and 44 million dis-
ability-adjusted life-years lost.1

The increased prevalence of stroke in advanced age 
combined with the dramatic aging of the population, 
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ABSTRACT      
BACKGROUND: The growing interest in documenting the effectiveness of rehabilitation has led to a progressive increasing focus on clinical 
tools to measure stroke-survivors disability and recovery. In clinical practice a general agreement on the instruments to be used seems to be 
lacking and clinical scales are often limited to the assessment of global function.
AIM: The study investigated whether the use of a selection of clinical scales/scores added to a single global measure during rehabilitation care, 
may lead to a better functional outcome for stroke inpatients.
DESIGN: Retrospective study.
SETTING: Neurorehabilitation inpatients.
POPULATION: Consecutive patients affected by first-ever stroke.
METHODS: Patients in the control group (CG) (N.=139) were assessed at admission and at discharge with the Functional Independence Meas-
ure (FIM), while patients in the study group (SG) (N.=127) were evaluated by means of a basic core-set of clinical scales/scores as well as with 
the FIM. Patients in both groups were evaluated and treated by the same multiprofessional team, following the same rehabilitative treatment 
approaches.
RESULTS: At discharge both groups significantly improved at the FIM total Score, compared to the admission; a significant improvement was 
also reported for all the clinical scales in SG. However, the CG showed longer length of stay (LOS) than the SG and between-group analysis 
revealed statistical significant differences in the FIM total score, in the FIM gain and in all the indices of performance (FIM efficiency, FIM 
absolute efficacy, FIM relative efficacy), in favor of the SG.
CONCLUSIONS: The use of a selection of scales added to a global functional measure, allows a better definition of both the person’s profile of 
disability and the rehabilitative goals, and is associated to a better functional outcome at discharge.
Clinical Rehabilitation Impact. Clinical scales may be used in clinical practice to better define the person’s profile of disability, allowing the 
design of patient tailored goals, and to favor team working.
(Cite this article as: Bartolo M, Zucchella C, Tortola P, Spicciato F, SAndrini G, PierellI F. Clinical scales for measuring stroke rehabilitation promote 
functional recovery by supporting teamwork. Eur J Phys Rehabil Med 2016;52:195-202)
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Therefore, the hypothesis of this study was that adding 
a selection of clinical scales/scores to the use of a single 
global measure during rehabilitation care, may lead to a 
better functional outcome for stroke inpatients, allowing a 
more precise definition of the rehabilitative goals.

Material and methods

Participants

The study enrolled all the consecutive patients af-
fected by first-ever stroke (ischemic or hemorrhagic) 
referred to the Neurorehabilitation unit between 1st Jan-
uary 2008 to 31st December 2011. All the patients were 
admitted when they reached steady clinical conditions 
(usually within 2 weeks from the acute event). Clinical 
diagnosis of stroke was made according to the WHO 
definition and confirmed by neuroimaging (Computed 
Tomography or Magnetic Resonance, CT or MR). Ad-
ditional neurologic or psychiatric disorders and a previ-
ous history of stroke were considered exclusion criteria.

The study was approved by the local ethics commit-
tee and was conducted in accordance with the revised 
version of the Helsinki Declaration. Any informed con-
sent from human subjects was obtained as required.

Measures

All patients were evaluated by means of validated 
clinical scales/scores, identified among those supported 
by evidence from the literature, and a core-set was se-
lected taking into account the need to provide a compre-
hensive and multidimensional assessment of the motor 
and functional status of the inpatients involved in neu-
rorehabilitation programs.

The following validated clinical scales/scores were 
used:

—— Functional Independence Measure (FIM):15 it is a 
measurement of functional status.��������������������� Items are scored ac-
cording to the person’s level of assistance required to 
perform activities of daily living. The scale includes 18 
items, each one receiving a score ranging from 1 (total 
dependence) to 7 (complete independence). The total 
score is the sum of the scores reported for each item and 
it ranges from 18 to 126, with higher scores indicating 
more independence;

significant impact on individual, family and community 
health4, 5 that often persist even in the long term.6

In this scenario, clinical end points such as stroke mor-
tality or stroke recurrence, although useful, do not fully 
capture the devastating effect of a disabling stroke and 
measures of functional recovery/disability are recom-
mended as primary or coprimary end point for stroke 
intervention trials.7 Consistently, the growing interest in 
documenting the effectiveness of rehabilitative treatments 
has led to a progressive increasing focus on the analysis 
and use of clinical tools to measure stroke-survivor re-
covery.7, 8 Indeed, the use of standardized outcome mea-
sures in clinical field has frequently been recommended 
as a way to promote evidence-based clinical best practic-
es 9-12 as well as a mean of improving patient outcomes.13

The Barthel Index (BI) 14 and the Functional Inde-
pendence Measure (FIM) 15 are two of the most wide-
spread scales in rehabilitation 16 used to assess the 
outcomes, in terms of disability and functional status 
respectively, but can also be applied in the earliest 
stages after the acute event to define a baseline status in 
order to plan the rehabilitative interventions. However, 
as no single measure fully describes or predicts all di-
mensions of stroke recovery and disability,17 in the last 
decades a huge range of validated and reliable measure-
ment tools have been proposed to measure neurological 
deficits, specific body functions and stroke outcome.18

In clinical practice, however, a general agreement on 
the instruments to be used in stroke disability assess-
ment still seems to be lacking and, mainly due to time 
constraints, the use of clinical scale is often limited to 
the scales of global function.

To the best of our knowledge, no previous studies 
focused on the relationship between the use of scales/
scores in the clinical context and the outcome of stroke 
patients; specifically in this study, scales/scores to as-
sess lower limb and trunk function have been used. 
Differently from lower limb and ambulation recovery, 
trunk stability is often overlooked as an essential com-
ponent of balance and coordinated extremity use for 
daily functional activities. Trunk participates in antici-
patory postural adjustments to counteract the perturbing 
effect of the arm movement on body, and in the reaching 
movements, particularly when the target is outside the 
anatomical reaching distance. Overall, it has been dem-
onstrated that daily activities require head and trunk sta-
bility as well as trunk mobility.
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Rehabilitative treatment

Following the basic principles of rehabilitation, the 
rehabilitative programs were tailored on patients’ needs, 
although the rehabilitative sessions were structured ac-
cording to a standardized model.

All patients underwent neuromotor rehabilitative 
treatment consisting of individual 60-minutes ses-
sions, performed once a day, six days per week. In 
detail, each daily session included: 1) passive/assisted 
stretching exercises for the shoulder, elbow, ankle and 
knee, in order to increase the range of motion of the 
affected extremities and prevent contractures; 2) pas-
sive/assisted strengthening exercises for trunk muscles 
and upper and lower limbs; 3) strengthening exercises 
in a functional context to promote upper limb and/or 
hand use; 4) balance exercises, initially in sitting po-
sition and then in standing position (once patient had 
recovered the ability to stand, even with assistance); 
5) ground-floor walking (including step control) first 
with assistance, then under supervision. The compo-
nents of this rehabilitation program are supported by 
evidence in the literature.23-27 The duration, intensity, 
frequency, as well as the timing to start each exercise, 
were decided on the basis of the patients’ levels of 
physical activity and conditions, which were carefully 
monitored.

For both groups, the rehabilitation team discussed 
the clinical cases weekly and updated the rehabilitation 
projects accordingly. Moreover, in the SG the clinical 
scales/scores were weekly repeated.

When aphasia was diagnosed, patients also under-
went speech therapy (individual 60-minutes daily ses-
sions, 6 days per week).

Statistical analysis

Student’s t-test and the χ2 Test were used to compare 
demographic and baseline clinical features between the 
two groups.

A longitudinal analysis to test changes within the 
SG at the different evaluation times for all the clinical 
scales was performed by means of the Friedman Test; 
post-hoc analysis with Wilcoxon signed-rank Test was 
conducted with a Bonferroni correction applied, result-
ing in a significance level set at P<0.012, to examine 
where the differences actually occurred.

—— Sitting Balance Score:19 it assesses the mainte-
nance of balance in sitting position. The scores can 
range from 1 to 4: the test assigns 1 point to the per-
son unable to hold a static sitting position, 4 points 
if able to perform the tasks of the test without any 
assistance;

—— Standing Balance Score:20 it evaluates the ability 
to stand. The scores reported for each item range from 
0 to 4 points. The test assigns 4 points for the ability to 
maintain self-standing, with shoes on smooth floor, and 
assigns a score of 0 to those unable to erect. Three at-
tempts can be repeated, and the score is assigned for the 
best performance;

—— Hauser Index:21 it evaluates the gait using nine 
categories, with a score ranging from a maximum of 
9 (no walking function, confined to a wheelchair) to a 
minimum of 0 (asymptomatic walking). This test in-
cludes the use of aids in the definition of individual cat-
egories;

—— Massachusetts General Hospital Functional Am-
bulation (MGHFA):22 it provides a classification of the 
severity of gait disorders, with scores ranging from 0 
(walking with two people attending) to 6 (independent 
gait).

Study design

The study was designed as a retrospective study.
The control group (CG) included patients hospital-

ized in neurorehabilitation between the 1st January 2008 
and 31st December 2009, assessed at the admission and 
at the discharge with the FIM.

Since the 1st January 2010, after a revision of the 
clinical assessment tools at our institution, the standard 
assessment of patients admitted to neurorehabilitation 
was implemented, adding a basic core-set of clinical 
scales/scores to the FIM. Therefore, for the study group 
(SG) we enrolled patients admitted to neurorehabilita-
tion between the 1st January 2010 and 31st December 
2011, and evaluated by means of the basic core-set as 
well as with the FIM.

Patients in both groups were evaluated and treated by 
the same health multiprofessional team, following the 
same rehabilitative treatment approaches. Patients were 
discharged when they had reached functional stability 
and were no longer present rehabilitative goals to be 
pursued in intensive regimen.
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values), FIM efficiency (mean gain calculated by divid-
ing the mean change in the FIM ratings by the mean 
rehabilitation length of stay), absolute efficacy (a per-
centage calculated by dividing the mean change in the 
FIM ratings by the gap between the maximal FIM total 
rating and the FIM rating at admission and multiplied 
by 100), and relative efficacy (a percentage calculated 

In the CG changes within group for the FIM score 
were investigated using the Wilcoxon-signed rank Test.

The between group analysis by means of the Mann-
Whitney U Test was performed to compare the groups’ 
functional status at admission and discharge and some 
selected indices of performance: length of stay (LOS), 
FIM gain (difference between admission and discharge 

Table I.—�Demographic and clinical features.
Study group (N.=127) Control group (N.=139)

Age (yrs) (mean±SD) 68±12.1 70.5±12.9
Gender Female N.(%) 63 (49.6) 70 (50.4)
Male N.(%) 64 (50.4) 69 (49.6)
Comorbidities

Diabetes mellitus, N.(%) 57 (44.9) 55 (39.6)
Hypertension, N.(%) 109 (85.8) 112 (80.6)
Heart disease, N.(%) 23 (18.1) 26 (18.7)
Atrial fibrillation, N.(%) 16 (12.6) 19 (13.7)
Hypercholesterolemia, N.(%) 61 (48) 66 (47.4)
Current smoking, N.(%) 22 (17.3) 28 (20.1)

Stroke related characteristics
Stroke type

Ischemic N.(%) 102 (80.3) 118 (84.9)
Haemorrhagic N.(%) 25 (19.7) 21 (15.1)

Lesion side
Left hemisphere N.(%) 68 (53.6) 61 (43.9)
Right hemisphere N.(%) 53 (41.7) 70 (50.3)
Bilateral N.(%) 6 (4.7) 8 (5.8)

Lesion site
Cortical N.(%) 77 (60.6) 85 (61.1)
Subcortical N.(%) 32 (25.2) 35 (25.2)
Infratentorial N.(%) 18 (14.2) 19 (13.7)

Bamford Classification
TACS N.(%) 36 (28.4) 39 (28.1)
PACS N.(%) 54 (42.5) 59 (42.4)
LACS N.(%) 22 (17.3) 29 (20.9)
POCS N.(%) 15 (11.8) 12 (8.6)

Aphasia N.(%) 42 (33) 38 (27.3)
Time for admission (days) (mean±SD) 11.0±1.9 10.9±1.5
People living alone N.(%) 15 (11.8) 16 (11.5)
NIH (mean±SD) 15.3±1.8 14.9±1.8
TACS: total anterior circulation stroke; PACS: partial anterior circulation syndrome; LACS: lacunar syndromes, POCS: posterior circulation syndrome. NIH: National 
Institute of Health. *P<0.05

Table II.—�Outcome measures at baseline and follow-up: within-group analysis.
Scales Baseline 3° week 6° week 9° week Discharge

Study group
Sitting Balance Score 2.36 (2.15-2.57) 2.65 (2.46-2.86) a 3.14 (2.95-3.31) b 3.43 (3.28-3.57) c 3.57 (3.43-3.72) d

Standing Balance Score 0.75 (0.51-0.97) 1.27 (1.04-1.50) a 1.84 (1.58-2.09) b 2.29 (2.01-2.57) c 2.50 (2.22-2.80) d

Hauser Index 7.65 (7.20-8.09) 7.08 (6.61-7.53) a 6.32 (5.84-6.81) b 5.65 (5.09-6.21) c 5.20 (4.62-5.78) d

MGHFA 1.20 (0.94-1.47) 1.46 (1.20-1.75) a 1.99 (1.70-2.28) b 2.50 (2.17-2.81) c 3.00 (2.65-3.33) d

FIM 38.4 (36.1-42.0) 75.4 (71.4-82.4) e

Control group
FIM 35.2 (32.7-38.0) 66.5 (61.8-72.0) e

Data are expressed as Mean (Confidence Interval).
MGHFA: Massachusetts General Hospital Functional Ambulation; FIM: Functional Independence Measure; a 3° week versus baseline; b 6° week versus 3° week; c 9° 
week versus 6° week; d discharge versus 9° week P≤0.012; e Discharge versus baseline P≤0.05.M
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when comparing baseline and discharge values. A sig-
nificant improvement was reported also at the interme-
diate evaluations (3rd, 6th and 9th week) for all the clini-
cal scales in the SG, Table II.

Between-group analysis at discharge showed that 
patients in the CG had significantly longer LOS than 
patients in the SG and revealed statistical significant 
differences in the FIM total Score, in the FIM gain and 
in all the indices of performance (FIM efficiency, FIM 
absolute efficacy, FIM relative efficacy), in favor of the 
SG. Data are shown in Table III.

Discussion

The study aimed at verifying the usefulness ���������of clini-
cal scales/scores during rehabilitation care, showed that 
the use of a selection of scales added to a global meas-
ure is associated to a better functional outcome at dis-
charge. Moreover, data showed that patients in the SG 
had significantly shorter hospital stay when compared 
with the CG.

These findings seem to suggest that the use of clini-
cal and functional scales that focus on specific aspects 
of motor impairment, may provide a better definition 
of the person’s profile of disability and motor functions 
along the intensive rehabilitative care.

The selection of the scales was based on the fun-
damentals of motor recovery after cerebrovascular 
damage,28, 29 and focused on trunk control, standing 
posture, balance and walking, according to the World 
Health Organization’s International Classification of 
Functioning, Disability and Health (WHO-ICF), that 
gives a conceptual framework for the classification of 
the scales, helping in the choice of appropriate mea-
sure for a particular purpose.

Trunk control represents a main point for all motor 
activities, including sitting posture, postural transfers, 

by dividing the absolute efficacy by the mean rehabilita-
tion LOS). Specifically, the FIM efficiency represents 
the average functional daily gain during rehabilitation; 
absolute effectiveness is the average actual implementa-
tion of the functional potential expressed in percentag-
es; relative effectiveness indicates the implementation 
of this potential as a function of LOS, representing the 
implementation of the functional potential by day.

The non parametric statistics were applied as Shap-
iro-Wilk Test revealed that data were not normally dis-
tributed.

Statistical analysis was performed using the Statis-
tical Package for the Social Sciences version 17.0 for 
windows (version 17.0. SPSS Inc., Chicago, IL, USA). 
Significance was set at P≤0.05, unless otherwise speci-
fied.

Results

Among the 527 consecutive stroke patients admitted 
to the Neurorehabilitation, 278 fitted the inclusion cri-
teria and were enrolled into the study, respectively 132 
patients in the SG and 146 patients in the CG.

5 patients (3.8%) in the SG and 7 patients (4.8%) in 
the CG were excluded from the study as their data at 
discharge were missing because they died during the 
hospitalization; therefore the statistical analysis was 
performed on 127 patients in the SG and 139 in the CG.

At admission, the two groups were homogeneous, 
without statistical differences with regard to demograph-
ic and clinical features. Data are summarized in Table I. 
The mean FIM rating at admission was 38.47±15.9 for 
the SG and 35.22±14.73 for the CG, with no statistical 
difference among groups.

The within-group analysis showed a statistically sig-
nificant improvement at the FIM total score for both 
SG and CG, and at the clinical scales/scores for the SG 

Table III.—�Patients’ functional status: between-group analysis.
Measures Study group Control group P

Discharge FIM Score mean (CI) 75.4 (71.4-82.4) 66.5 (61.8-72.0) 0.03
FIM gain mean (CI) 36.5 (33.7-41.6) 30.9 (27.9-35.5) 0.03
FIM efficiency mean (CI) 1(0.7-1.6) 0.5 (0.4-0.6) 0.00
FIM absolute efficacy mean (CI) 45.4 (41.7-52.3) 36.4 (32.2-42.1) 0.03
FIM relative efficacy mean (CI) 1.3 (0.9-2.0) 0.6 (05-0.8) 0.01
LOS mean (CI) 65.3 (59.5-71.4) 72 (67-76.5) 0.00
CI: Confidence Interval; FIM: functional independence measure; LOS: length of stay.
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tion among team members, patients, and their families 
so that a common plan is agreed on and they work to-
gether to achieve the same goals.38, 39 Data transmission 
systems therefore must be as homogeneous as possible 
and above all objective: in this sense, the use of com-
mon tools facilitates data sharing and the definition of 
common objectives.40 Inter-professional cooperation in 
fact is considered an essential quality aspects for people 
working in rehabilitation as it should avoid competing 
priorities during therapy, duplicate clinical diagnostic 
examinations, time loss and absence of continuity as 
well as uncertainty for the patient.

Despite the undoubted usefulness of the clinical 
scales, as previously suggested, it is obvious that what-
ever measure cannot be a replacement for clinical de-
cision-making but should support clinical reasoning, 
provide an objective confirmation to clinical impression 
and aid communication.13, 41

Furthermore, in the healthcare setting that requires 
the optimization of available resources, the objective 
assessment also ensures the proper use of resources 
themselves, both human and economic.42

The financial and social implications of prolonged 
hospitalization in fact have prompted increasing inter-
est in services to facilitate early return to the commu-
nity;43 data of this study show that the use of a core-set 
of scales leads to a significant reduction in the average 
length of stay with respect to the functional outcomes 
achieved, allowing a more efficient rehabilitative care, 
as indicated by the parameter derived from the FIM 
(FIM efficiency). Moreover, it should be emphasized 
that the decision to discharge patients has never been 
driven by merely economic considerations (e.g. grow-
ing funding pressure to discharge people quicker), but 
has always been based on clinical data.

Despite these strengths, the adoption of scales into 
clinical practice is not well established and often hap-
hazard. A wide range of objective measurement tools 
have been developed, but most are designed for re-
search purposes and many are impractical, irrelevant 
or inadequately developed for generalized use in ev-
eryday clinical practice.18, 44, 45 If clinically meaning-
ful interpretations are to be made from instruments, a 
basic point is that the scales used are easy to administer, 
not burdensome for the patients, sensitive in detecting 
changes, and provide useful and rigorous measures of 
the effects they purport to quantify.8

standing and walking activities.30 Specifically, it is well 
know that standing control is strongly related to walking 
and functional activities.30-33 Therefore baseline assess-
ment of these aspects allows treatment goals to be set in 
terms of functional recovery, and follow-up scales can 
provide somewhat of a monitor of the level of achieve-
ment of such goals.34 It is likely that this will enable 
greater precision in defining the rehabilitative project 
and individual programs, setting them in a step-by-step 
approach and providing the opportunity to make more 
accurate rehabilitative prognosis. Moreover, choosing 
the appropriate objective outcome measure can help cli-
nicians not to over-or underestimate the true effects of 
a treatment, with a profound impact on clinical care.35 
As the existing stroke scales/scores measure different 
aspects of function, a single scale does not seem enough 
to describe the spectrum of outcomes from stroke inter-
ventions: the integration of multiple scales in order to 
have a more unified assessment and a global outcome 
view, was suggested as a valid approach.16, 17

The use of scales therefore seems to be particularly 
useful along all the rehabilitative care, as scales allow 
to establish a baseline description, they screen for risk 
factors or undetected problems, assist in diagnosis, set 
realistic rehabilitative goals and monitor the patient’s 
clinical course. Moreover, the adoption of scales/scores, 
providing a quantitative evaluation of motor and func-
tional parameters, allows a “personalization” of the in-
tervention, consisting in different duration, intensity, 
frequency and, in our view, particularly the timing of 
each exercise. In this sense, the step-by-step tailoring 
of rehabilitative program could be described mainly in 
terms of timing of selection of specific exercises that 
could have been anticipated (i.e. standing, balance ex-
ercises, starting of ambulation, etc.) with a positive im-
pact on the effectiveness of the treatment.

As well as being a valid support to the clinical ac-
tivities, in our opinion the scales represent also an ef-
fective “organizational” tool that support the develop-
ment of team working; a lot of evidence exist for the 
effectiveness and broad applicability of organized in-
patient stroke rehabilitation provided in the first weeks 
after stroke by a multidisciplinary team:36, 37 in this 
sense quantitative data, as provided by clinical scales, 
represent a shared and objective support for interaction 
among health professionals. In fact, interdisciplinary re-
habilitation requires a process for exchanging informa-
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30.	 Verheyden G, Nieuwboer A, De Wit L, Thijs V, Dobbelaere J, Devos 

Scales used in this study are not disease-specific, 
but are used for clinical and functional evaluation of 
patients admitted to neurorehabilitation. They provide 
a framework on the residual motor skills and allow to 
set and monitor rehabilitation goals. For the purposes 
of this study, considering the widespread of the disease, 
we selected only patients suffering from stroke, but it 
would be of considerable interest to verify their use also 
for other neurological diseases.

Conclusions

In conclusion, data from this study seem to indicate 
that rating scales that objectively quantify deficits and 
track change over time, can be particularly useful in a 
rehabilitation setting where they represent a guide in the 
recovery of patients and may be decisive in sensitizing 
and making the rehabilitation team cohesive for provid-
ing support to the patient. In addition, the use of rating 
scales, by encouraging better management of human 
and economic resources used, facilitates the process 
of improving continuity of care and especially the im-
provement of quality of research in rehabilitation.

Further efforts must be directed at developing tools 
designed for clinical use, spreading their application in 
daily clinical practice, so that comprehensive objective 
measurements can be considered as part of evidence-
based practice that provides relevant and appropriate 
information to both clinicians and health-managers, 
rather than being considered a waste of time.
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