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ABSTRACT: A cerebrovascular accident (CVA) can cause death 
or motor and functional consequences of variable intensity. This 
study analyzed the rate of functional independence of patients after 
a cerebrovascular accident and a multi professional rehabilitation 
program. This was a retrospective research analyzing the medical 
charts of middle cerebral artery stroke survivors, admitted to 
a public hospital at Curitiba-Paraná between 2014 and 2019. 
The participants were analyzed at admission and discharge 
using the Modified Rankin Scale (mRS). The Chi-Squared 
test, Mann-Whitney test and Wilcoxon tests were applied, 
considering p<0.05%. The sample was composed of 64 patients, 
mainly men (56%), with a mean age of 59 years old. The main 
stroke sequelae were motor deficit (98%), dysarthria (51%), 
aphasia (46%), pain (45%) and urinary incontinence (42%). 
There was a significant difference between the mRS scores at 
admission and discharge, with greater functional independence 
after the proposed rehabilitation program (p <0.001). It is 
concluded that participation in the program led to increased 
autonomy in self-care and daily activities for the patients. 

Keywords: Stroke; Physical and rehabilitation medicine; 
Comorbidity; Activities of daily living.

RESUMO: Acidente Vascular Cerebral (AVC) pode causar óbito 
ou sequelas motoras e funcionais de intensidade variável. O 
objetivo do estudo foi avaliar o índice de independência funcional 
de pacientes pós-Acidente Vascular Cerebral submetidos a 
um programa de reabilitação multiprofissional. Trata-se de 
estudo retrospectivo por meio de revisão dos prontuários de 
sobreviventes de lesão vascular na artéria cerebral média, 
admitidos entre 2014 e 2019 em hospital público de Curitiba - 
Paraná, e que foram analisados na admissão e na alta por meio 
da Escala de Rankin modificada (mRS). Foram aplicados teste 
Qui-Quadrado, Mann-Whitney e Wilcoxon, considerando p < 
0,05 %. A amostra, composta por 64 pacientes, teve predomínio 
masculino (56 %), faixa etária média de 59 anos, e apresentou 
como sequelas principais déficit motor (98 %), disartria (51 %), 
afasia (46 %), dor (45 %) e incontinência urinária (42 %). Houve 
diferença significativa entre os escores aferidos por meio da mRS 
na admissão e na alta, com maior independência funcional após 
realização do programa de reabilitação proposto (p < 0,001). 
Conclui-se que a participação no programa refletiu em ganho de 
autonomia no autocuidado e na realização de atividades diárias 
pelos pacientes.

Palavras-chave: Acidente vascular cerebral; Medicina física e 
reabilitação; Comorbidade; Atividades cotidianas.
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INTRODUCTION

A cerebrovascular accident (CVA) is a debilitating 
event that reduces patients’ quality of life and 

independence1. It is caused by a focal reduction of blood 
flow in the territory of an artery that feeds part of the brain, 
causing cell death2. In 85% of cases, strokes are ischemic, 
meaning they result from an arterial obstruction caused 
by thrombi or emboli in determined areas of the brain, 
among which the middle cerebral artery (MCA) is the most 
affected3. The classic presentation includes hemiparesis or 
hemiplegia on the contralateral side of the body, ataxia, 
dysarthria, visual changes, and vertigo4.

The incidence of stroke increases directly in relation 
to the elevation of systolic and diastolic arterial blood 
pressure. Arterial hypertension is the most significant risk 
factor for CVA, whether isolated or associated with diabetes 
mellitus, dyslipidemia, obesity, physical inactivity, previous 
stroke or transient ischemic attack (TIA), nonvalvular atrial 
fibrillation, smoking, sickle cell anemia, advanced age, 
sleep apnea, and other factors5.

About 15% of stroke patients die from complications 
within the first 3 months after the event, and survivors have 
sequelae of varying intensity6. It is estimated that 25% to 
74% of the 50 million stroke survivors in the world cope 
with physical, cognitive, or emotional deficits, requiring 
some assistance or being fully dependent in their activities 
of daily living. The World Health Organization (WHO) 
characterizes disability as the outcome of a dynamic and 
complex interaction between health conditions (injuries, 
diseases, etc.), personal factors (lifestyle, age, level of 
education, etc.), and environmental factors7. 

The modified Rankin Scale (mRS) is widely used 
to measure functional abilities impaired by a stroke, as it 
is an easy and fast to apply instrument with a reliability 
index of 0.458. This instrument evaluates and monitors 
the evolution of the clinical picture, allowing to classify 
neurological impairment according to dependence in daily 
activities and to plan the treatment approach8,9.

The mRS classifies disability and dependence in 
activities of daily living after a stroke into six degrees. 
Grade zero indicates individuals with no symptoms; grade 
one indicates patients who have symptoms but are able to 
carry out their previous usual activities; grade two indicates 
individuals who are unable to carry out all previous usual 
activities but are able to meet their physiological needs 
without assistance. Grade three patients require some help 
with their personal needs but are able to walk without 
assistance; when unable to walk without assistance and to 
attend to physiological needs, they are classified as grade 
four. Grade five indicates bedridden individuals who are 
usually incontinent and, finally, grade six corresponds to 
death8.

Considering the prevalence of stroke and the 
individual, social and economic impact of its sequelae, this 

study evaluated the profile and functional independence 
index of patients after a middle cerebral artery stroke and 
multidisciplinary treatment in a rehabilitation hospital.

METHODOLOGY

This is a retrospective study carried out through the 
analysis of electronic medical records of patients admitted 
between January 2014 and December 2019 in a twelve-
month multi-professional rehabilitation program in a public 
hospital in Curitiba - Paraná.

The sample was intentional and selected 
consecutively and by convenience. Adults of both genders 
with sequelae of middle cerebral artery ischemic stroke 
were included. Participants were evaluated with the 
modified Rankin Scale (mRS) at admission and at discharge 
from this program. Patients who did not complete the 
treatment due to abandonment or death, who already had 
physical disabilities associated with another cause, who 
had a hemorrhagic complication and those with incomplete 
medical records were excluded.

The following data were collected: gender, age at the 
stroke, time of rehabilitation, time between the stroke and 
the beginning of rehabilitation, associated comorbidities 
(diabetes mellitus, systemic arterial hypertension, 
atrial fibrillation, obesity, dyslipidemia and others), 
polypharmacy, use of antiplatelet drugs or anticoagulants 
before the stroke, affected cerebral hemisphere, stroke 
sequelae (dysphagia, motor deficit, dysarthria, aphasia, 
urinary incontinence, epilepsy, mental confusion, pain and 
depression), smoking, family history of thrombus (stroke, 
infarction or deep vein thrombosis) and modified Rankin 
scale classification. The mRS8,9 is used in this rehabilitation 
center to assess the patient’s condition and determine 
the level of neurological impairment on admission and 
its evolution with improvement or not at discharge. An 
improvement of 1 point on the scale is considered a 
favorable result.

The multidisciplinary team of the institution is 
composed of a social worker, a nurse, a physical therapist, 
a speech therapist, an occupational therapist, a neurologist, 
a psychologist, and a nutritionist. The protocol of this center 
is applied to patients in a stable clinical condition that can 
not be worsened by rehabilitation, and who had a deficit or 
neurological sequelae caused by the last neurological event, 
affecting their independence on locomotion, activities of 
daily living, language, and/or eating. Participants needed 
to be able to attend appointments for an expected duration 
of one year or until reaching mobility and independence in 
activities of daily living. For those with a stable condition, 
an additional time of treatment of 1 month was provided in 
order to achieve this goal. Then, patients were discharged, 
and their families received guidance to care for them at 
home.

Categorical variables (gender, race, smoking, age 
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below 60 years, family history of thrombus, comorbidities, 
use of continuous medication, polypharmacy, use of 
acetylsalicylic acid before the stroke, use of anticoagulants 
before the stroke, affected hemisphere, stroke sequelae, 
mRS score before and after rehabilitation) were presented 
as absolute frequency (f) and percentage (%). Continuous 
variables (age, time between stroke and beginning of 
rehabilitation, and time of rehabilitation) were presented 
as mean ± standard deviation. Descriptive statistical 
analysis was conducted in the Microsoft Office Excel® 
2019 program.

The Chi-square test or Fisher’s Exact Test were 
used, as appropriate, to assess the associations between 
the dichotomous variables of interest and the outcome 
(improvement or not). Non-parametric Mann-Whitney tests 
were used to assess whether there was a difference between 
the admission and discharge from rehabilitation, as the data 
collected did not follow a normal distribution, according to 
the D’Agostino & Pearson test. The comparison between 
the patients’ grades at the beginning and end of treatment 
was evaluated by the non-parametric Wilcoxon test (ZAR, 
2009). Statistical analyzes were performed using the 
GRAPHPAD PRISM statistical program. The significance 
level was set at 5% (α = 0.05).

The study was approved by the Ethics and Research 
Committee of the Health Department of the State of Paraná 
on July 5, 2019 under opinion number 3,341,276 (CAAE: 

11829719300000093). The study followed Resolution 
466/2012 of the National Health Council.

RESULTS

After applying the inclusion criteria, 64 participants 
were included in the sample, of which 36 (56.2%) were men 
and 28 (43.7%) were women, 57 (89%) were Caucasian 
and 35 (54.7%) were aged 60 or older (age group: 20 to 
84 years old). The mean age of patients who started the 
rehabilitation treatment was 59.4 years, with a median of 63 
years, mode of 64 years, and standard deviation of ± 16.12 
years for both genders (Table 1). The analysis of the age of 
men and women at the time of the stroke revealed a level of 
significance of 59.7% for men (standard deviation = 19.93) 
and 58.9% for women (standard deviation = 12.69), with p 
= 0.85, demonstrating no age difference between men and 
women at the time of the stroke.

Among the comorbidities prior to the stroke, the 
most common was dyslipidemia, present in 47 (73.4%) 
patients, of which 26 (40.6%) were men and 21 (32.8%) 
were women. Systemic arterial hypertension affected 44 
(68.7%) patients, of which 27 (42.2%) were male and 
17 (26.5%) were female. Fifteen (23.4%) patients had 
diabetes mellitus, of which 9 (14%) were men and 6 (9.4%) 
were women, and only 3 (4.7%) men in the sample had a 
diagnosis of atrial fibrillation (Table 1).

Table 1 - Characterization of patients who had a stroke regarding age at the time of the event, the hemisphere affected, and stroke sequelae

Age group at the time of the stroke male female total

 n % n % no %
<50 years 8 12.5 9 14 17 26.5
50-59 years 8 12.5 4 6.2 12 18.7

60-69 years 14 21.8 1 1.5 15 23.3

70-79 years 3 4.7 11 17.2 14 21.9

≥80 years 3 4.7 3 4.7 6 9.4

Total 36 56.2 28 43.6 64 ≈100
Affected hemisphere male female total
 n % n % no %
Right 9 14 16 25 25 39

Left 23 35.9 16 25 39 60.9

Total 32 50 32 43.7 64 ≈100
Variables* male female total

 n % n % no %
Atrial fibrillation 3 4.7 0 0 3 4.7
Diabetes mellitus 9 14 6 9.4 15 23.4
Systemic Arterial Hypertension 27 42.2 17 26.5 44 68.7
Dyslipidemia 26 40.6 21 32.8 47 73.43
* Note for calculation: as the same patient may have more than one comorbidity, the total will exceed the number of patients in the sample (64).
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At the time of the stroke, 21 (34%) patients were 
smokers. The assessment of family history of stroke, acute 
myocardial infarction and deep vein thrombosis showed 
that 36 (56%) of the patients had a family history of at least 
one of these factors.

As for the post-stroke comorbidities investigated in 
the present study, 9 (14%) patients did not have any of them 
(5 men and 4 women). A total of 15 (23.4%) patients (9 men 
and 6 women) had one comorbidity, 26 (40.6%) patients 
had two comorbidities (14 men and 12 women), 13 (20.3%) 
patients (9 men and 4 women) had three comorbidities and 
only 1 (1.5%) male patient had four comorbidities.

The median time taken before beginning 
rehabilitation was 2 months (IQR=1 to 5 months), with 
a minimum of 0 months, that is, immediately after the 

stroke, and a maximum of 28 months. As for the time on 
rehabilitation, the median was 9 months (IQR=5 to 14 
months), with a minimum of 0 months and a maximum 
of 50 months.

About 57 (89%) patients used up to 3 daily continuous 
medications and 39 (60%) were on polypharmacy, that is, 
used four or more medications every day. Among the 
medications used before the stroke, 37 (59%) patients used 
antiplatelet drugs and 8 (12.5%) used oral anticoagulants.

Regarding the physical and mental effects of stroke, 
63 (98%) patients had motor deficit in a hemibody, 33 
(51%) had dysarthria, 30 (46%) had aphasia, 29 (45%) had 
pain, 27 (42%) had urinary incontinence, 24 (37.5%) had 
dysphagia, 18 (28%) had mental confusion, 18 (28%) had 
depression, 11 (17%) had epilepsy (Figure 1).

Figure 1 – Characterization of patients who had a stroke according to its sequelae 

At admission, 40 (62.5%) patients had a modified 
Rankin Scale (mRS) score of 4. At discharge, 43 (67%) 
patients had an improvement of at least one point in the 
mRS score compared to baseline, 19 (29.6%) had no 
change, and 2 (3%) had worse functional independence 
than at admission. (Table 2). The statistical data regarding 
the Rankin Scale score at admission showed a minimum 
value of 1, first quartile (25th percentile) of 4, median 
(50th percentile) of 4, third quartile (75th percentile) of 
4 and maximum value of 5. At discharge, the mRS score 

had a minimum value of 1, first quartile (25th percentile) 
of 3, median (50th percentile) of 3, third quartile (75th 
percentile) of 4 and maximum value of 5.

At admission, the median Rankin score was 4 
(IIQ=0), with a minimum value of 1 and a maximum of 
5. At discharge, the median value was 3 (IIQ=1), with 
a minimum value of 1 and maximum of 5. The p-value 
shown in Table 2 was calculated using the Wilcoxon non-
parametric hypothesis test, also known as the Wilcoxon 
signed-rank test.

      Table 2 – Median, minimum, quartile, and maximum Rankin scale values of 64 patients at admission and discharge

Rank Median Minimum Quartile 1 Quartile 3 Maximum p

Admission 4 1 4 4 5
<0.001

Discharge 3 1 3 4 5

        mRS = Modified Rankin Scale 
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The data show a significant difference between 
admission and discharge mRS grades, with lower values 
at discharge, as shown in Table 2. For better understanding 

and elucidation, Figure 2 shows the distribution of patients 
according to admission and discharge Rankin score.

 

Admission Discharge 
0 

1 

2 

3 

4 

5 

6 p<0.0001 

Score 

    Note: Balls and squares represent the quantity of patients. Grey balls represent the median

   Figure 2 – Distribution according to Rankin grade at admission and discharge of the 64 patients with stroke sequelae

DISCUSSION

This study focused on cases of ischemic strokes of 
the middle cerebral artery, as they are the most frequent 
stroke type3. The sample had more males (56.2%), which is 
similar to other Brazilian studies which found a prevalence 
of men of 55% and 58%10,11. At younger ages, women have 
a higher risk of stroke due to pregnancy and puerperium. 
It is estimated that the incidence of stroke associated with 
pregnancy and puerperium varies between 25 and 34 cases 
per 100 000 deliveries. These cases are probably related to 
arterial hypertension, but other factors may affect the risk 
of stroke during pregnancy, such as hemodynamic changes, 
hypercoagulability, and possible changes in the cerebral 
arterial system12. However, in general, prevalence is even 
higher in men10,11.

Regarding the age group, the event affected the 
population over 60 years of age (54.7%), with a mean 
age of 59 years old. This age is lower than that found in a 
study conducted in Minas Gerais, in which the mean age 
was 64.3 years old11. The reduction may have been caused 
by the percentage of participants (26.6%) under 50 years 
old at the time of stroke, a rate higher than that found in 
previous studies, which estimate that young adults represent 
approximately 10% of stroke cases13.

The growth in the percentage of young adults among 
ischemic stroke patients has been reported in previous 
studies12,14 and may be a consequence of the increase in 
diseases such as Diabetes Mellitus and obesity among this 

population15,16. Among the patients under 50 years old in 
this study, one had Systemic Lupus Erythematosus and 
was using Combined Oral Contraceptives, attributed as 
the cause, and the others had no associated comorbidity 
or possible causal factor. The predominance of white 
individuals (87.5%) was compatible with the racial makeup 
of the South region of the country17.

The World Health Organization (WHO) estimates 
that about 62% of strokes are attributable to high blood 
pressure18. In this study, 68% of patients had systemic 
arterial hypertension and 75% had dyslipidemia, which 
are factors strongly associated with ischemic strokes19, as 
they are atherogenic factors.

An international case-control study encompassing 
22 countries and 3000 patients, known as INTERSTROKE, 
revealed that ten modifiable risk factors accounted for 90% 
of the risk of stroke. These factors included hypertension, 
smoking, waist-to-hip ratio, diet, physical activity, diabetes 
mellitus, alcohol intake, stress and depression, cardiac 
disease, and ratio of apolipoprotein B to A19.

In addition, another known risk factor for ischemic 
stroke is Atrial Fibrillation (AF). This heart disease leads 
to dysfunction in the left atrium, causing stasis of blood 
and, consequently, thrombus formation and embolization 
of the brain, resulting in acute arterial occlusion and tissue 
ischemia20. It is estimated that 15% of strokes are attributed 
to cardioembolic events secondary to AF. In the present 
sample, 4.7% of the patients had a diagnosis of AF before 
the stroke. Among these, one was using antiplatelet drugs, 
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one was using anticoagulants, and one was using both 
before the stroke, aiming to prevent new events.

Even though the prevalence of smoking is 
decreasing, it still represents an important modifiable 
risk factor for cardiovascular diseases. In this sample, 
21 patients (34%) had a smoking habit at the time of the 
stroke. It is estimated that the risk of stroke increases by 
2 to 4 times among smokers21. According to Vigitel/2019, 
9.8% of adults are smokers in Brazil, with 12.3% of men 
and 7.7% of women with this habit22. Smoking even one 
cigarette a day is associated with a 25% increase in the risk 
of stroke when compared to non-smokers23.  

Polypharmacy24, which was detected in 60% 
of the patients in the present study, can be interpreted 
as a possible reflection of concomitant chronic non-
communicable diseases25, increased life expectancy, and 
greater availability of medicines on the market26.

In this sample, the mean time before starting 
rehabilitation was 141 days. The longest time before 
starting rehabilitation was 865 days and the shortest was 
2 days. Ideally, rehabilitation therapy should be initiated 
immediately after the clinical stabilization of the patient. 
The real impact of stroke must be considered not only in 
terms of incidence and mortality rates, but also in terms 
of disability, which requires long-term care27. These 
heterogeneous numbers can probably be attributed to the 
high demand for this health care service, the low number 
of vacancies and the difficulties to follow the protocol.

The mean treatment period was 314 days, which 
corresponds to the maximum 12-month treatment offered 
by the institution, due to its high demand. After this period, 
the family members receive instructions to continue the 
stimulation and exercises with the patient at home and 
keep their outpatient follow-up. Teamwork and social 
support network are important factors for patients to keep 
improving their physical and psychological state.

Regarding the physical and mental effects of strokes, 
it is estimated that 35% of patients will develop cognitive 
disorders up to three months after the stroke28 and that 28% 
to 79% of stroke survivors will have urinary incontinence, 
with detrusor hyperactivity as the most common type of 
incontinence found in urodynamic studies29. In the present 
sample, 42% of the patients developed urinary incontinence 
and 28% had some degree of cognitive impairment. 
Difficulty retaining urine can be a result of damage to 
neurological pathways or be secondary to cognitive deficit 

and difficulty in locomotion and communication. Urinary 
incontinence has a direct impact on the patient’s well-being, 
as it may lead to embarrassment, costs with disposable 
diapers, social isolation, and decreased quality of life.

The functional independence index of the mRS 
aims to measure the degree of disability and dependence 
in activities of daily living8, serving as an instrument to 
evaluate functional recovery after a stroke30. A study carried 
out by Park. et al.31 found that 41.4% of patients with mRS 
4 progressed to mRS 3 after rehabilitation. Among the 
patients treated in this study, 65.8% of those with mRS 4 at 
the time of admission had an mRS of 3 or less at discharge, 
which was a clinically positive outcome.

The Ministry of Health recommends early 
rehabilitation, as proper recovery can reduce disabilities and 
promote early return to activities32. Patients who received 
care in centers specialized in brain injury rehabilitation 
had better functional independence when compared to 
non-specialized centers33.

Some of the limitations of this research are its small 
sample size, its restriction to a single public center, and the 
absence of a control group. However, the results obtained 
show that, despite the various previous comorbidities, the 
differences in time of beginning of rehabilitation and in the 
rehabilitation time, most patients had an improvement in 
the clinical picture after the stroke. The multiprofessional 
rehabilitation strategy did not lead to full recovery, but it 
reduced dependence on family members and caregivers, 
promoting improvement in autonomy and quality of life.

Prospective studies should be conducted to analyze 
the variation of outcomes in relation to physical activity, 
obesity, and social factors. Studies that demonstrate the 
differences between hospital and home rehabilitation can 
also help to provide better care and search for expanded 
patient care.

FINAL CONSIDERATIONS

The results obtained reveal that the rehabilitation 
program led to improvement in the rates of functional 
independence of patients after middle cerebral artery stroke.

Preventive strategies associated with modifiable risk 
factors, early diagnosis and treatment of stroke, and access 
to specialized centers can contribute to adequate care for 
cases, minimizing consequences.
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