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The neurological state and cognition 
of patients after a stoke
Costa FA, Silva DLA, Rocha VM

RESUMO
Objeti vou-se investi gar por meio de uma 
equipe multi disciplinar o estado neurológi-
co e o desempenho cogniti vo de pacientes 
pós-AVC mediante um estudo transversal 
com 45 pacientes em processo de reabi-
litação após um AVC agudo. Uti lizaram-se 
como instrumentos de coleta de dados 
uma fi cha de avaliação, o Mini Mental-
-MEEM e o Nati onal Internati onal Health 
Stroke Scale-NIHSS. Amostra predominan-
temente feminina (55,6%), AVC Isquêmico 
(86,7%), Hemisfério cerebral direito (60%) 
e Escolarizados (68,8%). A média do MEEM 
para escolarizados e analfabetos foi de 
19,3 ± 5,0 e 15,92 ± 3,7 respecti vamente. 
A média geral do estado neurológico en-
contrado foi 13,0±4,8. Houve diferença 
signi fi cati va entre as médias cogniti vas dos 
pacientes quanto à escolaridade (p valor = 
0,017) e relação signifi cati va entre o estado 
neurológico e o desempenho cogniti vo (r = 
-0,44 p valor = 0,002). O estado neurológi-
co e o nível cogniti vo de pacientes pós-AVC 
agudo parecem estar diretamente relacio-
nados, o que evidencia a necessidade de 
maior atenção à questão cogniti va envol-
vida no início do processo de reabilitação.

DESCRITORES 
Acidente cerebral vascular
Cognição
Avaliação
Reabilitação
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ABSTRACT
The objecti ve of this study was to have 
a multi disciplinary team investi gate the 
neurological state and cogniti ve perfor-
mance of pati ents aft er a stroke, through 
a cross-secti onal study with 45 pati ents in 
rehabilitati on aft er having an acute stroke. 
The data collecti on instruments used were 
an assessment sheet, the Mini Mental-ME-
EM, and the Nati onal Internati onal Health 
Stroke Scale-NIHSS. The sample consisted 
mostly of women (55.6%), Ischemic Stroke 
(86.7%), right hemisphere of the brain 
(60%) and Educated (68.8%). The mean 
MEEM for educated and illiterate pati ents 
was 19.3 ± 5.0 and 15.92 ± 3.7, respecti -
vely. The overall mean of the neurological 
state was 13.0±4.8. A signifi cant diff erence 
was found between the cogniti ve means 
of pati ents in terms of educati on (p value 
= 0.017), and there was a signifi cant rela-
ti onship between the neurological state 
and cogniti ve performance (r = -0.44 p va-
lue = 0.002). It appears to be a direct re-
lati onship between the neurological state 
and cogniti on performance of pati ents af-
ter an acute stroke, which evinces the need 
for greater att enti on to the cogniti ve issue 
involved early in rehabilitati on.

DESCRIPTORS 
Stroke
Cogniti on
Evaluati on
Rehabilitati on

RESUMEN 
Se objeti vó investi gar mediante equipo 
multi disciplinario el estado neurológico 
y el desempeño cogniti vo de pacientes 
post-ACV. Estudio transversal con 45 pa-
cientes post-ACV agudo en proceso de re-
habilitación. Se uti lizaron para recolección 
de datos una fi cha de evaluación; el Mini 
Mental-MEEM y el Nati onal Internati onal 
Health Stroke Scale-NIHSS. Muestra pre-
dominantemente femenina (55,6%), ACV 
Isquémico (86,7%), Hemisferio cerebral 
derecho (60%) y Escolarizados (68,8%). 
La media de MEEM para escolarizados y 
analfabetos fue 19,3±5,0 y 15,92±3,7 res-
pecti vamente. La media general del estado 
neurológico encontrado fue 13,0±4,8. Exis-
ti ó diferencia signifi cati va entre las medias 
cogniti vas de pacientes respecto de esco-
laridad (pvalor=0,017), y relación signifi ca-
ti va entre el estado neurológico y el des-
empeño cogniti vo (r=0,44 pvalor=0,002). 
El estado neurológico y el nivel cogniti vo 
de pacientes post-ACV agudo parecen es-
tar directamente relacionados, lo que evi-
dencia la necesidad de mayor atención a la 
cuesti ón cogniti va involucrada en el inicio 
del proceso de rehabilitación.
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Cognición
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Rehabilitación
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The ability of patients 
to succeed in 

rehabilitation depends 
on their motivation, 

social-family support, 
and, most importantly, 

their cognitive 
condition.

INTRODUCTION

Cerebrovascular Accident (CVA) is defi ned by the 
World Health Organizati on (WHO) as an acute neurologi-
cal dysfuncti on of vascular origin followed by the sudden 
or rapid occurrence of signs and symptoms related to 
compromised focal areas in the brain(1).  

The incidence of CVA has grown due to increased life 
expectancy, causing changes in the populati on’s lifestyle(2). 
CVA is the cause of 9% of deaths around the world, rank-
ing second aft er ischemic heart diseases(3).  

The proporti on of deaths from CVA is 10-12% in West-
ern countries, while 12% of these deaths occur in people 
younger than 65 years old(3). In Brazil, the distributi on of 
deaths caused by diseases in the circulatory system have 
increased in signifi cance among young adults older than 
20 years of age and has become the main cause of death 
among those in the 40 years old age range, and predomi-
nati ng in the subsequent age groups(4-5). 

CVA is a common disease having a great impact on 
world public health because it is the main 
cause of neurological impairment and im-
portant motor and cogniti ve dysfuncti ons(2). 
Those surviving a CVA generally face residu-
al impairment such as paralysis of muscles, 
sti ff ness of the aff ected body parts, loss of 
joint mobility, diff use pain, memory prob-
lems, diffi  culti es in oral and writt en commu-
nicati on, and sensory disabiliti es(2,4).

The growth of the elderly populati on has 
increased the risk for the onset of cogniti ve 
impairment since the risk for CVA occurrence 
also increases

(6)
. Cogniti ve dysfuncti ons are 

the main causes of impairment in people older than 65 
years of age in industrialized countries. Taking into account 
that Brazil is considered a developing country whose clas-
sifi cati on for elderly individuals includes those around 60 
years of age, such informati on is even more relevant(1,6).

Reports in the literature indicate that 5% to 10% of the 
elderly populati on presents some cogniti ve decline. Since 
CVA is one of the main causes of this type of impairment, 
the incidence of cogniti ve disorders in the populati on sur-
viving a CVA varies from 12% to 56%(6-7). CVA can be con-
sidered the main cause of cogniti ve impairment in elderly 
individuals, aff ecti ng about 50% of pati ents, both in the 
acute and chronic phases(7-8).

Cogniti ve impairment is very common aft er a CVA 
and can aff ect att enti on, memory and the associati on 
of these two skills. Such a fact reduces the organizati on 
of thoughts, leading to a disorganized language process, 
including problems related to speech and the sequenti al 
producti on of words, compromising one’s ability to under-
stand writt en and spoken informati on(9).

Individuals with sequelae resulti ng from a CVA fre-
quently need to take part in a rehabilitati on program. 
Rehabilitati on is a set of acti ons aimed to reestablish and 
maintain one’s physical functi ons; educate the pati ent and 
family; and reinsert the pati ent into the family’s and social 
circle(1,5). The ability of pati ents to succeed in rehabilita-
ti on depends on their moti vati on, social-family support, 
and, most importantly, their cogniti ve conditi on(10).

The presence of cogniti ve disorders is an important 
predictor of recovery, directly aff ecti ng the pati ents’ reha-
bilitati on and recovery process(11). Many studies suggest 
that a pati ent’s cogniti ve state can infl uence the results of 
treatment, given the fact that the techniques used in the 
process require some cogniti ve skills such as the evoca-
ti on and executi on of instructi ons(10). 

These pati ents are required to learn new skills to per-
form exercises and recall instructi ons during the rehabili-
tati on process. Thus, an individual’s compromised memo-
ry, for instance, can aff ect the success of a rehabilitati on 
program(12).

In this context, an early diagnosis, jointly with the 
prognosis of the pati ent’s cogniti ve poten-
ti al, can be very important to determining 
the best strategy to implement for these 
pati ents, since interventi ons designed to 
recover from and/or compensate for cogni-
ti ve impairment can be initi ated during the 
acute phase of CVA, which is an important 
factor in treatment eff ecti veness(8). 

However, even though there is menti on 
in the literature of cogniti ve impairment af-
ter a brain damage, most studies addressing 
cogniti ve functi oning aft er a CVA have fo-
cused on the development of dementi a(13). 

Data concerning the relati onship between the pati ents’ 
neurological states at the ti me they begin physical therapy 
and their cogniti ve performance is limited. 

Therefore, therapeuti c procedures are limited since 
there are few studies guiding the implementati on of a 
therapeuti c program focused on pati ents’ cogniti ve needs. 

This study reports the neurological state and cogniti ve 
performance of post-CVA pati ents that are part of a physi-
cal therapeuti c rehabilitati on program, investi gated by a 
multi -disciplinary team (Physical Therapists, Occupati onal 
therapists and speech and hearing therapists).

METHOD

This is a cross-secti onal analyti cal study. The popula-
ti on was composed of pati ents with CVA who received 
physical therapy from the fi ve largest public services in 
the city of Natal, RN, Brazil (the physical therapy units at 
the Onofre Lopes University Hospital, Poti guar University, 
Asa Norte Clinical Center, José Carlos Passos Clinical Cen-
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ter, and Adult Rehabilitati on Center) between May 2007 
and May 2008.

The conti ngency sample was composed of 45 indi-
viduals selected according to the following inclusion cri-
teria:  (a) having a CVA diagnosis confi rmed by comple-
mentary exam (CT or MRI); (b) having been cared for by 
the physical therapy service in one of the chosen insti tu-
ti ons in the research period; (c) being 40 to 90 years old; 
(d) ti me of CVA less than three months prior at the ti me 
of assessment; and (e) CVA had to be unilateral and non-
recurrent. 

Exclusion criterion was the presence of associated 
pathologies that could cause cogniti ve sequelae beside 
those caused by CVA, such as Parkinson and Alzheimer’s 
disease. Pati ents with severe aphasia and visual impair-
ments were also avoided.

Data collecti on instrument

A physical therapy form was used to collect general 
informati on about pati ents, such as identi fi cati on, clini-
cal conditi on, history of current disease, pathological and 
family antecedents, lifestyle, medicati on and physical 
assessment (palpati on and inspecti on) according to the 
model used by the Physical Therapy Service at the Onofre 
Lopes University Hospital (HUOL-UFRN).

The Mini Mental State Examinati on (MMSE) was 
used to evaluate the cogniti ve conditi on of pati ents. This 
instrument identi fi es evidence of cogniti ve impairment 
in pati ents(14) and is divided into seven dimensions in-
cluding: ti me and spati al orientati on, immediate mem-
ory, att enti on and calculus, evocati on, language and 
visual constructi on. Its total score varies from 0 to 30. 
This instrument was validated for Brazil and takes into 
account the age and educati onal level of the interviewed 
individuals(15). 

The Stroke Scale by the Nati onal Insti tute of Health 
(NIHSS), the validity and reliability of which is well doc-
umented both in Brazilian and internati onal literature, 
was used to quanti tati vely assess the neurological state 
of pati ents(16-18). This scale is composed of 11 items that 
include: level of consciousness, eye movements, visual 
fi elds, facial palsy, motor functi on and limb ataxia, sen-
sory, language, dysarthria, and spati al neglect(18). In this 
scale, the higher the pati ent’s score, the more severe is 
his/her neurological state. Scores below 5 at the ti me of 
admitt ance suggest mild clinical severity; scores between 
6 and 13 indicates moderate severity; and scores equal to 
or greater than 14 indicate a more advanced level of clini-
cal severity(16).

Data collecti on procedures

The research project was initi ally submitt ed to the 
Research Ethics Committ ee guiding research with human 

subjects at the Federal University of Rio Grande do Norte 
(UFRN). Aft er its approval, in accordance with resoluti on 
196/96 protocol No. 12/2007 CEP/UFRN, the researchers 
were trained to collect data in order to standardize the 
procedures. Before the applicati on of the protocol, each 
parti cipant was informed of the study’s objecti ves and 
limitati ons and signed a free and informed consent form 
confi rming their voluntary parti cipati on. The instruments 
were applied only once at the beginning of the physical 
therapy. 

The data obtained were tabulated and stati sti cally 
analyzed through SPSS version 13.0. According to the 
Kolmogorov-Smirnov normality test and a level of signifi -
cance fi xed at 5%, a normal distributi on of data was as-
sumed in this study. 

Descripti ve stati sti cs (frequency, averages and stan-
dard deviati on) are presented to characterize the inves-
ti gated sample. Inferenti al stati sti cs was applied to the 
remaining analyses. To verify the existence of signifi cant 
diff erences between the cogniti ve averages concerning 
educati on, the Student t test was initi ally used in inde-
pendent samples and Pearson’s correlati on test was 
applied to check for the existence of a correlati on be-
tween cogniti ve performance and the neurological state 
of pati ents. 

RESULTS 

The studied sample was characterized in terms of per-
sonal aspects (gender, marital status, age and schooling) 
and clinical aspects (eti ology of CVA, aff ected brain hemi-
sphere, manual motor dominance). The results indicated 
a sample of 45 predominantly female (55.6%) and mar-
ried pati ents (57.8%). The average age of the individuals 
was 65.6 years old (±10.6). The majority had att ended pri-
mary school (n=21, 46.6%), followed by illiterate individu-
als (n=14, 31.1%).

In relati on to clinical characteristi cs, the most preva-
lent CVA eti ology was Ischemic CVA (86.7%) and the right 
brain hemisphere was the most aff ected (60%). In relati on 
to laterality, 86.7% of the pati ents were right-handed. 

In relation to the patients’ neurological condition, 
the average score obtained by patients in the NIHSS 
in relation to their clinical severity was 13.0 ± 4.8. In 
relation to their cognitive performance, the average 
obtained in the MMSE by illiterate patients was 15.92 
±3.75 and by educated patients was 19.32 ±5.0. A sta-
tistically significant difference was found in the cog-
nitive averages of patients in relation to schooling (p 
value = 0.017)  (Table 1). 
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Source: study’s data.
*CVA – Cerebrovascular accident; NIHSS – NIH Stroke Scale; MMSE – Mini 
Mental State Examination.

Finally, when analyzing the existence of a relation-
ship between the patients’ neurological state and 
cognitive performance, we verified the presence of a 
negative and significant relationship (r= -0.34 p-value 
=0.002), which shows that the greater the neurologi-
cal severity, the worse the cognitive performance of pa-
tients (Figure 1).

 DISCUSSION

Current rehabilitati on programs directed to post-CVA 
pati ents neglect the cogniti ve dimension of these pa-
ti ents, which seems to hinder the success of their treat-
ment. Appropriate treatment may favor recovery in pa-
ti ents who are cogniti vely compromised when admitt ed 
into a rehabilitati on unit in the initi al phase of CVA(6). With 
this in mind, this study was conducted to investi gate, us-
ing a multi -disciplinary team, the neurological state and 
cogniti ve performance of post-CVA pati ents with up to 
three months of brain damage at the ti me they were ad-

mitt ed into the public physical therapy services in the city 
of Natal, RN, Brazil.

Table 1 – Characterization of patients in relation to personal and 
clinical aspects – Natal, RN, Brazil 2008

r = -0.44  p value = 0.002
Source: study’s data.
*NIHSS - National Institute of Health Stroke Scale; MMSE – Mini Mental 
State Examination.

Figure 1 – Correlation between the post-CVA patients’ neurologi-
cal condition and cognitive performance - Natal, RN, Brazil - 2008 

The results revealed a sample of pati ents with an av-
erage age of 65 years old, a fact consistent with the lit-
erature that reveals a greater concentrati on of individuals 
older than 60 years of age with cardiovascular diseases(1,4). 
Additi onally, the initi al assessment showed a moderate 
neurological state (average of NIHSS 13 ± 4.8), which indi-
cates the need to understand the cogniti ve level of these 
pati ents to implement a more eff ecti ve treatment.  

Some authors report that the fi nal score obtained 
by pati ents in the NIHSS at the ti me of their admitt ance 
into the therapy service can help plan the recovery of pa-
ti ents by predicti ng the care required in the long term(16). 
According to these authors, more than 80% of pati ents 
scoring less than 5 points at the ti me of admitt ance are 
discharged quickly without major intercurrences. Those 
scoring between 6 and 13, however, usually require a 
more elaborate rehabilitati on program. Finally, those 
scoring 14 or more, frequently require more intensive re-
habilitati on care and for a more prolonged period(16).

The cogniti ve dimension is evident in the case of pa-
ti ents with severe levels of neurological impairment be-
cause the severity of CVA seems to be related to a tenden-
cy for individuals to present cogniti ve dysfuncti on. Such a 
dimension stands out when one acknowledges the need 
for cogniti ve integrity to experience therapeuti c success.  

The eff ect of the pati ents’ cogniti ve conditi on in the 
CVA rehabilitati on process presents a diff erent context(10). 

Variables Patients(n = 45)

Gender

25 (55.6%)

20 (44.4%)

Marital Status

03 (3.7%)

03 (3.7%)

13 (28.9%)

26 (57.8%)

Education

14 (31.1%)

21(46.6%)

9 (20%)

1 (2.2%)

Manual motor dominance

39 (86.7%)

6 (13.3%)

CVA etiology

39 (86.7%)

6 (13.3%)

CVA brain hemisphere

27 (60%)

18 (40%)

Age - assessment 65.6 anos ± 10.6anos

NIHSS 13.0 ± 4.8

MMSE*

Illiterate

Educated

15.92 ± 3.75 .p valor* = 0,017

19.32 ± 5.0

Female

Male

Divorced

Single

Widowed

Married

Illiterate

Primary School

Secondary School

Bachelor’s Degree

Right

Left

Ischemic

Hemorrhagic

Right

Left

5,00 10,00 15,00 20,00 25,00 30,005,00 10,00 15,00 20,00 25,00 30,00

MMSE

0,00

5,00

10,00

15,00

20,00

25,00

0,00

5,00

10,00

15,00

20,00

25,00

30,00

N
IH

S
S
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It occurs because the eff ect of cogniti on on the rehabilita-
ti on process is a matt er of great controversy and has led 
the scienti fi c community to much debate(11-12). Research-
ers have reported that pati ents with cogniti ve impairment 
can improve their functi oning when att ending a rehabili-
tati on program(10).

In this context, various studies have tried to identi fy 
the relati on between the success of rehabilitati on and 
the degree of cogniti ve impairment, leading researchers 
to suggest that a cogniti ve assessment should be part of 
the rehabilitati on process(10-12). Studies with post-CVA pa-
ti ents have shown that individuals with some cogniti ve 
defi cit present unsati sfactory results in the rehabilitati on 
process. This may occur in pati ents with sensory or att en-
ti on defi cit, or compromised learning and comprehension 
skills(11-12). 

In agreement with this rati onale, some researchers 
suggest that an individual’s cogniti ve state can infl uence 
the results of treatment because the techniques used in 
this process require certain cogniti ve skills, such as evoca-
ti on and performance of instructi ons, and these skills are 
generally compromised in these pati ents(10). 

In this study, the cogniti ve assessment of pati ents was 
performed using the MMSE. The results indicated that the 
averages obtained by pati ents in this instrument were be-
low the cutoff  points proposed for the Brazilian popula-
ti on in the MMSE validati on(15), both for educated and illit-
erate pati ents, suggesti ng this populati on presented some 
level of cogniti ve impairment.

A study using the MMSE and addressing the diagno-
sis of dementi a in Brazil proposed cutoff  points of 23 and 
24 for educated elderly individuals and 19 and 20 for il-
literate individuals, highlighti ng the infl uence of pati ents’ 
educati onal level on their cogniti ve performance(15). Such 
fi ndings are corroborated by those obtained in this study 
in which educated pati ents presented cogniti ve averages 
greater than that of illiterate pati ents; the diff erence was 
stati sti cally signifi cant (p value=0.017).

Finally, we investi gated whether the neurological 
state of pati ents at the ti me they were admitt ed into the 
physical therapy service was related to their cogniti ve 
performance. A negati ve and very signifi cant relati on 

was found, which was evidence that the more severe the 
neurological state of pati ents, the worse was their cogni-
ti ve performance. 

Such a fact is highly relevant for the implementati on 
of a rehabilitati on program. The cogniti ve-motor infl u-
ence is of considerable clinical importance, since the per-
formance of exercises requires simultaneous motor and 
cogniti ve skills(19). Therefore, cogniti ve domains aff ected 
by neurological impairment should be identi fi ed so that 
more coherent treatment planning is devised and, conse-
quently, pati ents achieve improved recovery from neuro-
logical and cogniti ve damage(19-20).

An early diagnosis jointly with the prognosis of poten-
ti al cogniti ve recovery can be very important in the de-
terminati on of bett er interventi ons to be implemented 
for these pati ents, since interventi ons intended to recover 
from and/or compensate for cogniti ve impairment could 
be initi ated in the CVA acute phase, which is important for 
treatment eff ecti veness(8).

CONCLUSION

According to the fi ndings of this study, we conclude 
that the level of neurological severity found in the initi al 
assessment of pati ents at the ti me they were admitt ed in-
to the physical therapy service was moderate and the cog-
niti ve performance was below the Brazilian cutoff  points. 
Additi onally, the study indicated that these two variables 
seem to be directly related, which shows the need to pay 
more att enti on to the cogniti ve dimension involved at the 
beginning of the rehabilitati on process of these pati ents. 

Despite the relevance of the fi ndings, this study pres-
ents a certain limitati on since potenti al infl uences of how 
extensive the damage was and the topography of dam-
age on the cogniti ve state of the studied pati ents were not 
considered. However, since the NIHSS was applied and 
this instrument evaluated the severity of an individual’s 
neurological conditi on, we believe this limitati on has litt le 
signifi cance for this study. Hence, we expect that its fi nd-
ings will contribute to future studies addressing the cogni-
ti ve level of post-CVA pati ents, aiming to develop thera-
peuti c interventi ons consistent with this clinical situati on.
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