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ABSTRACT
Intensive rehabilitation services with standardized treatment for stroke survivors are desirable 
once they contribute to the patients’ functional improvement even in facilities with restricted fi-
nancial resources. Objective: To verify whether the stroke program at our public inpatient Rehabil-
itation Center contributes to improvements in functional outcome. Method: This is a retrospective 
cross-sectional study of the first and last 100 neurological patients (2009-2010 and 2014-2015) 
admitted at the Lucy Montoro Rehabilitation Network (Morumbi Unit). For this study, the patients 
were analyzed at admission and at discharge by the modified Rankin Scale (mRS). After testing for 
normality, an unpaired t-test was on the patients’ clinical and demographic characteristics. Intra-
group analysis was performed by the nonparametric Wilcoxon test. The intergroup analysis used 
the Mann-Whitney nonparametric test. Functional outcome scores ≤ 3 at discharge were consid-
ered favorable. Results: The modified Rankin Scores (mRS) were assessed just before the initiation 
of the therapies and at the patients’ discharge. Median mRS score at admission was 4 compared 
to 3 at discharge (p=0.0001), after 4 to 6 weeks in the stroke program. Conclusions: Short term, 
standardized intensive rehabilitation program with multidisciplinary therapies, in which the pa-
tient remains hospitalized, promote functional improvements of patients with stroke sequelae.
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INTRODUCTION

Cerebrovascular accident (CVA or stroke) 
is currently the main mortality cause in Bra-
zil. All around the world, 40% of the nearly 62 
million survivors of stroke have some functio-
nal limitation, and among them, one third has 
severe disability.1,2 Therefore,  the stroke se-
quelae is a substantial public health issue, not 
only in Brazil, but around the world.

A growing variety of experimental approa-
ches is currently being applied to systematize 
and raise awareness concerning the role of 
neuroplasticity in different rehabilitation te-
chniques, consequently it is required that the 
existing treatments are improved and registe-
red,3-6 so that each treatment can be rated as a 
future choice of treatment method.

Hence, standardized evaluations for as-
sessing functionality before and after rehabi-
litation programs are indeed necessary. One 
example is the Rankin scale, an assessment 
that is been widely applied for evaluating in-
capacity and the dependence degree of pa-
tients with stroke. This scale was developed 
in 1957 and had, initially, five categories, from 
no symptoms to severe disability. In 1988, the 
scale was revised and named “the Modified 
Rankin scale (mRS), and the categories ranged 
from 0 to 6. This last version is currently the 
most common scale for evaluating function 
of patients with stroke in clinical researches. 
As disability measurement, it is applied for 
evaluating the functional recovery as well as 
primary outcome of clinical research with pa-
tients with stroke.7

According to estimates of the World Heal-
th Organization (WHO) in 2009,8 the undeve-
loped and developing countries present se-
ven times higher Disability-adjusted Life Year 
(DALY), known as the number of years lived 
with disability, when compared to developed 
countries. Hence, institutional actions for ex-
tending rehabilitation programs to the grea-
test number of patients possible are required. 

The rehabilitation facilities known as Rede 
de Reabilitação Lucy Montoro, established by 
the government of the state of Sao Paulo in 
Brazil, provide patients with multidisciplinary 
rehabilitation services.9

One of these facilities, the Morumbi Unit, 
in São Paulo, is part of the Institute of Physical 
Medicine and Rehabilitation (IMREA) of the 
Hospital das Clínicas – Faculty of Medicine of 
the University of Sao Paulo. This unit provide 
patients with individualized multidisciplinary 
and intensive physical rehabilitation program. 
It serves patients from the state of Sao Paulo 
as well as patients from all over Brazil.

It is, therefore, a reference institution for 
intensive rehabilitation programs for patients 
with stroke, which offers standardized treat-
ment. Consequently, this facility is totally eli-
gible for performing clinical investigation for 
the understanding how far the inpatient reha-
bilitation program contribute to the improve-
ment of the patients.

 

OBJECTIVE

The objective of this study is to stablish 
how the rehabilitation program of the inpa-
tient facility, the Rede de Reabilitação Lucy 
Montoro unit Morumbi, improves stroke pa-
tients functionality.

METHODS

This is a cross sectional and retrospective 
study that analyzed the first patients (2009-
2010) and the last patients (2014-2015) with 
stroke sequelae hospitalized for a rehabilita-
tion program in the Rede de Reabilitação Lucy 
Montoro unit Morumbi, Sao Paulo. This study 
was approved by the Ethics Review Board 
of the Hospital das Clínicas of the Faculty of 
Medicine of the University of Sao Paulo (CAAE: 
27203714.0.0000.0068).

All participants undertook intensive and 
multidisciplinary rehabilitation program for 
six consecutive weeks, and received standard 
therapies as well as robotic and virtual reality 
therapies. The evaluation tool was the mod-
ified Rankin scale (mRS) that was applied at 
admission and discharge.7 It was considered 
positive if the results were ≤ 3 at discharge.

The multidisciplinary rehabilitation ap-
proach of the Rede de Reabilitação Lucy Mon-
toro/IMREA consists of weekly trainings with 
the following specialized services: physiother-
apy, occupational therapy, physical condition-
ing, psychology, speech therapy, nutrition, 
nursing, and medical services. The week pro-
gram is composed of sex 60-minute sessions 
of each service.

Along the physiotherapy sessions, the 
conventional therapies are usually composed 
of stretching and strengthening activities, mo-
bility and functional training (active cycle er-
gometer for lower limbs, functional electrical 
stimulation (FES), orthostatism, balance and 
gait training, and body awareness exercises). 
Safety and activities of daily living (ADL) are 
also treated. Combined with these activities, 
whenever eligible for clinical research pro-
tocols, the patients would also receive some 

other type of therapy, such as robotic or vir-
tual reality.

According to the Ranking scale, patients 
with scores 0 and 1 do not have sequelae or are 
considered as having the slightest sequelae, 
being, therefore, rated as independent. Scores 
2 and 3 are given to patients with some sequel-
ae, that can be considered as independent as 
before the stroke, once some adaptations and 
adjustments are made to their environment. 
These patients also have gait capacities. The 
patients with scores 4 and 5 in the mRS cannot 
walk on their owns and can be restricted to bed 
and constantly in need of a caregiver. The clas-
sification 6 of the mRS is only applied patients 
who died after the stroke.

The Rede de Reabilitação Lucy Montoro/
IMREA has specific objectives for each classi-
fication of mRC.10,11 However, individual goals 
has priority and demands that are noticed 
along the treatment are also considered ob-
jectives. The Ranking classification include the 
following therapy approaches:

Rankin 2: gait training with or without aux-
iliary devices, upper limb strengthening, ADL 
improvements, safe deglutition, and function-
al speech exercises;

Rankin 3: balance and therapeutic gait 
training, training on the use of mobility de-
vices, general strengthening, spasticity treat-
ment, and psychological support and pain 
treatment, whenever necessary.

Rankin 4-5: general strengthening, spastic-
ity treatment, positioning in bed, training on 
the use of wheelchair, pressure ulcers preven-
tion, deformity prevention, psychological sup-
port, pain treatment, and ADL improvements.

The data analysis firstly included a normal-
ity test, followed by t-test of the clinical and 
demographical characteristics of the patients 
at baseline. The comparisons within groups 
were performed with Wilcoxon statistical 
test, given the non-parametric characteris-
tics of the data collected, whereas the com-
parisons between groups was tested with the 
Mann-Whitney statistical test. The results was 
considered statistically significant to any p-val-
ue <0.05. The data was analyzed by the statis-
tical pack Statistica®, version 19. 

RESULTS

The characteristics of the first and last 
groups of stroke patients (n=100) admitted to 
the rehabilitation program of the Rede de Re-
abilitação Lucy Montoro/IMREA are described 
in Table 1. All the subjects were admitted to 
the hospitalization rehabilitation program.
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The table 2 shows the comparisons, inter-
group and intragroup, of the mRS data at ad-
mission and discharge. There was significant 
progress when admissions and discharges 
are compared, regardless of the study group, 
however, there was no significant difference 
when both groups are compared, i.e. all pa-
tients were equally beneficiated by the reha-
bilitation program, but the progress of the first 
and last groups did not differ, according to the 
modified Rankin scale.

DISCUSSION

The WHO defines the rehabilitation as a 
set of measures that assist individuals achieve 
and maintain optimal functioning in interac-
tion with their environments, by giving them 
the necessary tools and means to achieve the 
independence.12,13

Some studies have demonstrated that re-
habilitation facilities specialized in treatments 
for patients with brain injuries provide better 
and faster functional recovery when com-
pared to non-specialized services.14,15

The stroke patients treated at the Rede de 
Reabilitação Lucy Montoro/IMREA, a rehabil-
itation facility established at a major metro-
politan area of a developing country, may still 
benefit, even at the chronic stages, differently 
from the findings of Chang et al.14 and Stein et 
al.15, whose patients aged 61.5 ± 14 and 72.2 ± 
14 and undertook their rehabilitation services 

in South Korea and the USA, respectively. The 
high incidence of stroke in young adults is 
probably related to risk factors.16 However, in 
both studies, the gender distribution and the 
stroke types were similar to the present study.

In regions with scarce resources, the in-
tensive rehabilitation program of patients 
with stroke may be a suitable solution to rap-
idly improve the patient’s functionality. Addi-
tionally, careful screening and early referrals 
are relevant for fast stroke recovery.

According to our results, there was functio-
nal improvements after the end of the rehabi-
litation program, which usually lasts from four 
to six weeks. The mRS has shown that the level 
of incapacity shifted from severe to moderate 
in both groups. In the study reported by Pak 
et al.17 it is seen that after a rehabilitation pro-
gram of three months 41.4% of their patients 
moved from Rankin 4 to Rankin 3, whereas in 
our study, this change was observed in 62% of 
the patients.

In another study conducted by our re-
search group with other neurologic patien-
ts,11 general improvements in the Functional 
Independence Measure (FIM) and mRS was 
observed after the rehabilitation program dis-
charge, evidencing that the intensive rehabili-
tation program is relevant for a better result. 
Performance measurements for patients with 
stroke must consider the treatment for post-a-
cute term; however, there are still insufficient 
specific indicators of quality or standards for 
stroke rehabilitation.18

The quality indicators were developed be-
tween January 2009 and February 2010, by an 
interdisciplinary board of healthcare profes-
sionals of rehabilitation facilities cooperating 
in the Berlin Stroke Alliance. The indicators 
were developed according to international re-
commendations and predefined methodologi-
cal requirements. According to Grube et al.,18 
the indicators measure processes (9 indica-
tors), outcomes (5 indicators), and rehabilita-
tion structures (4 indicators). The domains of 
the indicators are completion of diagnostics, 
secondary prevention, cognition and affect, 
speech and swallowing, management of com-
plications, sensorimotor functions and mobili-
ty, discharge status, and aftercare.

Patients with severe stroke, usually those 
with limited potential for improvements, achie-
ved functional progress after intensive multidis-
ciplinary rehabilitation care. In countries in whi-
ch scarce budget is allocated in the health sector, 
where socioeconomic inequalities are signifi-
cant, the patients with neurological disorders 
such as stroke may benefit from short term reha-
bilitation programs, even during the sub-acute 
period of their brain injury. Still the screening 
must be meticulous and the treatment must be 
early initiated, so that the program yields the 
best response with the lowest cost possible.19

We emphasize that, after the hospital 
discharge of the stroke patients, the referrals 
to rehabilitation programs must be done the 
earliest possible. However, due to precarious 
health systems in developing countries, such 
as Brazil, these patients rarely initiate the 
rehabilitation program short after the stroke 
event. By comparing both groups of our study, 
however not statistically significant, there is an 
important reduction of the time after stroke of 
the patients at admission. This may be due to 
greater awareness of the general population, 
greater access to healthcare services in our 
state, and the strengthening and the oppor-
tunities offered at the Rede de Reabilitação 
Lucy Montoro/IMREA. The early admission is 
important for the patients rehabilitation, as 
shown in previous studies.20,21

Even though this research has shown that 
stroke patients with greater severity achieved 
functional progress after receiving multidis-
ciplinary rehabilitation care, our study have 
some limitations regarding the sample size 
and the lack of a comparator. Nevertheless, 
as Jorge et al.11 claims, control groups, untrea-
ted or placebo, may raise concerns on ethics 
issues. Greater evidences could have been 
collected if other comparisons, such as upper 
and lower limbs capacities, gait and balance 
and other domains, however.

Table 1. Clinical and demographic characteristics

*Median

Table 2. Progress of the treatment, as measured by mRS
Admission* Discharge* p-value

First group 4(3-4) 3(3-4) 0.0001

Last group 4(3-4) 3(2-4) 0.0001

p-value 0.71

*Median

Characteristics First group* Last group* p-value

Age (years) 57 (51-66) 57.5 (45-68) 0.76

Stroke type

   Ischemic stroke 64% (25) 81% (73) 0.0001

   Hemorrhagic stroke 36% (14) 17% (15)

   Both 2% (2)

Gender

Male 57% (22) 43%(39) 0.24

Female 43% (17) 57%(51)

Months after stroke 28 (10-172) 16 (9-30) 0.45
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At last, we believe that the significant im-
provements measured by the modified Rankin 
scale, as demonstrated in our results, reflect 
the real conditions of the patients who are 
admitted to a rehabilitation service, as well 
as the real effect of an intensive and multi-
disciplinary rehabilitation program. This is an 
important step for validating the functional 
benefits the patients may receive, once they 
have access to our institution and our model 
of treatment, which is the hospitalized inten-
sive and multidisciplinary rehabilitation pro-
gram.

CONCLUSION

Patients with sequelae of stroke benefit 
from short term intensive multidisciplinary 
rehabilitation programs. This model of treat-
ment, in which the patients is hospitalized 
along the rehabilitation program, yielded sig-
nificant functional improvements for these 
patients.

REFERENCES
1. Norrving B, Kissela B. The global burden of stroke and 

need for a continuum of care. Neurology. 2013;80(3 
Suppl 2):S5-12. DOI: http://dx.doi.org/10.1212/
WNL.0b013e3182762397

2. Ferri CP, Schoenborn C, Kalra L, Acosta D, Guerra 
M, Huang Y,et al. Prevalence of stroke and 
related burden among older people living in Latin 
America, India and China. J Neurol Neurosurg 
Psychiatry. 2011;82(10):1074-82. DOI: http://dx.doi.
org/10.1136/jnnp.2010.234153

3. Harmsen WJ, Bussmann JB, Selles RW, Hurkmans 
HL, Ribbers GM. A mirror therapy-based 
action observation protocol to improve motor 
learning after stroke. Neurorehabil Neural 
Repair. 2015;29(6):509-16. DOI: http://dx.doi.
org/10.1177/1545968314558598

4. Calder BJ, Staw BM. Self-perception of intrinsic 
and extrinsic motivation. J Pers Soc Psychol. 
1975;31(4):599-605. DOI: http://dx.doi.org/10.1037/
h0077100

5. Rizzo AA, Kim GJ. A SWOT Analysis of the field 
of VR rehabilitation and therapy. Presence. 
2005;14(2):119–46. DOI: http://dx.doi.
org/10.1162/1054746053967094

6. Kizony R, Levin MF, Hughey L, Perez C, Fung J. 
Cognitive load and dual-task performance during 
locomotion poststroke: a feasibility study using 
a functional virtual environment. Phys Ther. 
2010;90(2):252-60. DOI: http://dx.doi.org/10.2522/
ptj.20090061

7. Bonita R, Beaglehole R. Recovery of motor function 
after stroke. Stroke. 1988;19(12):1497-500. DOI: 
http://dx.doi.org/10.1161/01.STR.19.12.1497

8. World Health Organization. Global Health Risks: 
mortality and burden of disease attributable to 
selected major risks. Geneva: WHO; 2009.

9. Pereira S, Graham JR, Shahabaz A, Salter K, Foley 
N, Meyer M, et al. Rehabilitation of individuals 
with severe stroke: synthesis of best evidence and 
challenges in implementation. Top Stroke Rehabil. 
2012;19(2):122-31. DOI: http://dx.doi.org/10.1310/
tsr1902-122

10. Cincura C, Pontes-Neto OM, Neville IS, Mendes HF, 
Menezes DF, Mariano DC, et al. Validation of the 
National Institutes of Health Stroke Scale, modified 
Rankin Scale and Barthel Index in Brazil: the role of 
cultural adaptation and structured interviewing. 
Cerebrovasc Dis. 2009;27(2):119-22. DOI: http://
dx.doi.org/10.1159/000177918

11. Jorge LL, Brito AM, Marchi FH, Hara AC, Battistella LR, 
Riberto M. New rehabilitation models for neurologic 
inpatients in Brazil. Disabil Rehabil. 2015;37(3):268-
73. DOI: http://dx.doi.org/10.3109/09638288.2014
.914585

12. World Health Organization. Health topics 
Rehabilitation [homepage on the Internet]. Geneva: 
WHO; c2016 [cited 2016 Dec 15]. Available from: 
http://www.who.int/topics/rehabilitation/en/

13. World Health Organization. Towards a Common 
Language for Functioning, Disability and Health ICF. 
Geneva: WHO; 2002.

14. Chang WH, Shin YI, Lee SG, Oh GJ, Lim YS, Kim YH. 
Characteristics of inpatient care and rehabilitation 
for acute first-ever stroke patients. Yonsei Med J. 
2015;56(1):262-70. DOI: http://dx.doi.org/10.3349/
ymj.2015.56.1.262

15. Stein J, Bettger JP, Sicklick A, Hedeman R, Magdon-Ismail 
Z, Schwamm LH. Use of a standardized assessment to 
predict rehabilitation care after acute stroke. Arch Phys 
Med Rehabil. 2015;96(2):210-7. PMID: 25102387 DOI: 
http://dx.doi.org/10.1016/j.apmr.2014.07.403

16. Saeed S, Waje-Andreassen U, Fromm A, Øygarden 
H, Kokorina MV, Naess H, et al. Early vascular 
aging in young and middle-aged ischemic stroke 
patients: the Norwegian Stroke in the Young Study. 
PLoS One. 2014;9(11):e112814. DOI: http://dx.doi.
org/10.1371/journal.pone.0112814

17. Park YH, Jang JW, Park SY, Wang MJ, Lim JS, Baek 
MJ, et al. Executive function as a strong predictor 
of recovery from disability in patients with acute 
stroke: a preliminary study. J Stroke Cerebrovasc Dis. 
2015;24(3):554-61. DOI: http://dx.doi.org/10.1016/j.
jstrokecerebrovasdis.2014.09.033

18. Grube MM, Dohle C, Djouchadar D, Rech P, 
Bienek K, Dietz-Fricke U, et al. Evidence-based 
quality indicators for stroke rehabilitation. Stroke. 
2012;43(1):142-6. DOI: http://dx.doi.org/10.1161/
STROKEAHA.111.627679

19. Awad LN, Palmer JA, Pohlig RT, Binder-Macleod SA, 
Reisman DS. Walking speed and step length asymmetry 
modify the energy cost of walking after stroke. 
Neurorehabil Neural Repair. 2015;29(5):416-23. DOI: 
http://dx.doi.org/10.1177/1545968314552528

20. Riberto M, Jucá SSH, Miyazaki MH, Battistella 
LR. Sobre o processo de triagem em centros de 
reabilitação. Acta Fisiatr. 2010;17(3):130-3.

21. Askim T, Bernhardt J, Salvesen O, Indredavik B. Physical 
activity early after stroke and its association to functional 
outcome 3 months later. J Stroke Cerebrovasc Dis. 
2014;23(5):e305-12. DOI: http://dx.doi.org/10.1016/j.
jstrokecerebrovasdis.2013.12.011


	_GoBack

