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Does cognition influence the functional impairment degree of
post-stroke patients?
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ABSTRACT

Background: The post-stroke subjects have several sequelae after the disease, which should be investigated and identified so that the
clinical treatment includes these people in all aspects. Objective: To identify if there is a correlation between level of education, cognitive
function, functional independence and the sensory-motor abilities of post-stroke subjects. Methods: The sample consisted of 27 post‑stroke
patients who were evaluated through the following scales: Mini-Mental State Exam (MMSE), Functional Independence Measure (FIM)
and Fugl-Meyer Assessment (FMAA) and sociodemographic data collection. Results: A positive and statistically significant correlation was
found between MMSE and FIM. When the scores were correlated with education, motor FIM (p = 0.005), total FIM (p = 0.006), temporal
orientation MMSE (p = 0.03) and total MMSE (p = 0.01) were statistically significant. Furthermore, a positive correlation but not statistically
significant was identified between the cognitive levels and sensory-motor impairment assessed by FMAA. Conclusion: It is concluded
that the education of subjects is associated with motor function after stroke. In addition, cognitive impairments interfere with the level
of post-stroke functionality, but do not have a direct influence on the degree of sensory-motor impairment.
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INTRODUCTION
Cerebrovascular accident or stroke is defined by the World
Health Organization as a clinical sign of rapid focal disturbance
of brain function, often of vascular origin and lasting for
more than 24 hours(1). With regard to statistics, according
to DATASUS, in the municipality of Santa Cruz located in the
state of Rio Grande do Norte (Brazil), hospital admissions due
to circulatory system disorders occurred in subjects older
than 50 years had an incidence of more than 40% in 2009(2).
Another alarming data refers to the coefficient of mortality
from cerebrovascular diseases that presented a prevalence of
66.2 per 100,000 inhabitants in 2008. It is noteworthy that this
rate is increasing every year since 2002 and currently occupies
the second place of causes of death in this municipality(2).
Post-stroke patients often have several sequelae, such as
changes in strength, coordination, and cognitive functions,
which directly interfere with activities of daily living (ADL).
It is emphasized that the early assessment of cognitive
abilities is fundamental for the evolution of post-stroke
patients(3), because the cognitive ability of these subjects can
be considered a prognostic factor for functional recovery(4).
The theory of the “Brain reserve” proposed by Katzman(5),
states that a high level of formal education increases the
synaptic density of subjects in neocortical association areas,

assuming that after a stroke these individuals could present
less cognitive deficits. In contrast, the illiterates have the
lowest corpus callosum causing levels of reduced cerebral
connections between the cerebral hemispheres. Another
factor that also directly interferes with post-stroke cognitive
abilities, according to the National Institute of Health Stroke
Scale (NIHSS)(6), is the extent of the neurological damage(7),
which affects the higher cognitive functions and consequently
the neurofunctional recovery(8). Although there are several
studies that have associated post-stroke injuries with cognitive
problems(9,10), there are still few associations between the
cognitive aspects and the motor functions of these subjects,
however it is believed that there is a positive correlation
between them. In view of these assumptions, the present
study aimed to analyze whether there is correlation between
level of education, cognitive function, functional independence
and the sensory-motor abilities of post-stroke patients.
METHODS
It is a cross-sectional study that followed the recommendations
of the STrengthening the Reporting of OBservational studies
in Epidemiology (STROBE)(11). It was performed in subjects
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with stroke sequelae, who were recruited by researchers and
community health agents of the “Unidades Básicas de Saúde”
(UBS’s) of Santa Cruz (RN), Brazil. Subjects with clinical diagnosis
of stroke, over 18 years old and with an injury time of more than
6 months were included in this study. The exclusion criteria were
subjects who had others associated neurological pathologies, such
as history of aneurysm, Parkinson’s, Alzheimer’s and subjects
who suffered a new stroke event during the research. The study
was approved by the Research Ethics Committee of the UFRN
(protocol number 009/2011) and followed resolution of the
National Health Council (nº 196/96). The included patients were
visited by the researchers, who were accompanied by the health
agents and all were informed about the research procedures and
signed the Informed Consent Form. Subsequently, the collection
of socio-demographic data was performed through a semistructured questionnaire with the following information: name,
gender, age, education, marital status, elapsed time since the
first stroke. Soon after, the subjects were submitted to clinical
and functional evaluation using the following measurement
instruments: Mini-Mental State Exam (MMSE) to evaluate
cognitive function(12), Functional Independence Measure (FIM)(13)
to verify the level of functional independence and the Fugl-Meyer
Assessment (FMAA)(14) to evaluate the sensory-motor abilities.
The MMSE presents scores ranging from 0 to 30 points
and has been validated in Brazil for Almeida(15), who took
into account the age and level of education to define the
cut-off points. It is divided into seven dimensions, which
include temporal orientation, spatial orientation, working
memory, attention and calculation, recall, language and
visual construction. The FIM evaluates the performance of
the subject to perform a set of 18 tasks, referring to self-care,
sphincter control, transfers, locomotion, communication
and social cognition. Each item is classified according to the
degree of dependence, with the value 1 corresponding to
the total dependency and the value 7 corresponds to the
accomplishment of tasks independently. Thus, the total score
ranges from 18 to 126(13). The FMA scale(14) has a total of
226 points that are divided into 5 sub-items: motor function
(100 points in total, 66 points for upper limb and 34 points for
lower limb), sensory function (24 points), balance (14 points),
range of motion (44 points) and joint pain (44 points). Each
of these items are punctuated by an ordinal scale of 3 points
(0 = cannot perform, 1 = partially performs, 2 = completely
performs). In this study it was used only the score referring to
motor function of upper limb and lower limb. The cutoff points
used were as follows: up to 35 points characterized as severe
motor impairment; between 36-55 points characterized as
severely moderate motor impairment; between 56-79 points
characterized as moderate motor impairment; and 80 points
or more characterized as mild motor impairment (16) .
The Shapiro‑Wilk test was used to verify the normality of the
data and also the descriptive analysis was done. The Pearson
correlation test was used to calculate the correlation between
level of education, cognitive functions and sensory-motor

abilities. The comparisons between the illiterate and literate
groups were made by the t-test for 2 samples. It was used a
level of significance of 5%.
RESULTS
Initially the sample consisted of 42 subjects with stroke
sequels . Of them, 15 were excluded: 11 had a stroke in
less than 6 months, 3 had another associated neurological
pathology, and 1 had a new stroke event during the study.
Thus, 27 subjects participated in the study. All sample
characterization is shown in Table 1.
The results of the correlation between the total MMSE
and the motor FIM scores showed a positive and statistically
significant correlation, as well as between the total MMSE
and FIM, demonstrating that the higher the level of cognition
presented by the subjects the better the degree of functional
independence (Table 2). Furthermore, a positive correlation
but not statistically significant was identified between the
total MMSE and the FMAA (upper limb, lower limb and
both) (Table 3).

Table 1. Socio-demographic characterization of the sample.
Variables

Patients (n=27)

Gender (%)
Male
Female
Age (years)

55
45
67.15/14.77

Marital status (%)
Married

66.7

Widower/Widow

22.2

Single

11.1

Level of Education
Literate

48

Illiterate

52

Type of injury (%)
Ischemic

63

Hemorrhagic

26

Not specified

11

N° of events (%)
One event

67

Two event

22

Three event
FMAA total (Mean/SD)

11
137.47/54.35

FIM total (Mean/SD)

80.18/31.67

MMSE total (Mean/SD)

17.74/6.68

Note: FMAA: Fugl-Meyer Assessment; MMSE: Mini-Mental State Exam; FIM: Functional
Independence Measure; SD: Standard Deviation.
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To verify the correlations between level of education,
functional independence and cognitive levels, the education
of the patients was correlated with the FIM and MMSE scores.
The MMSE was sub-divided into 6 domains (1: temporal
orientation; 2: spatial orientation; 3: Working memory;
4: Attention and calculation; 5: Recall; 6: Language and writing),
and the FIM was divided in 2 domains (cognitive and motor).
Table 4 shows that, when correlated with education, the
motor FIM and total FIM scores were statistically significant,
demonstrating that the literate population has lower functional
impairments than the illiterate.

DISCUSSION
This study demonstrated that post-stroke literate subjects
had higher cognitive and motor abilities than those who were
illiterate. Corroborating with these results, Costa et al.(17)
identified that literate subjects presented favorable evolution
in the first 6 months after stroke and this is also related to
their clinical improvement. Early assessments of post-stroke
cognitive aspects allow the therapist to identify the patient’s
potential for rehabilitation to make concrete treatment plans(3).
It is important to emphasize that after brain injury, in addition
to motor disorders, some patients may develop difficulties in
the use of the already acquired cognitive ability, as well as in
the acquisition of new knowledge. The dysfunctions that can
occur in memory, attention, logical reasoning and reading are
pointed out as the most common cognitive deficits. These
changes may be present depending on the lesion location and
severity and, therefore, vary significantly between subjects(18).
Another study that is in agreement with our results showed
that patients without previous neurological diseases and those
who had the first stroke presented differences in cognitive
deficits according to educational levels(19). Cognitive skills,
besides being fundamental for the patient to understand
their physical impairment, also affect the ability to learn
and perform functional tasks(3). In the present study, a high
percentage of stroke subjects with low levels of education
were observed, drawing attention to the number of illiterates
(52%). The low amount of information about the means of
prevention, the habits and behaviors of health risk make
the population of low education more prone to stroke(20).
Functional independence requires greater cognitive abilities
to perform, for example, activities of daily living, moreover,
requires the interpretation and solution of problems that are
highly dependent on cognitive levels. On the other hand, since
the motor evaluation by FMA does not depend on problem
solving, this may be an explanation for the non-correlation
with cognitive damage(21).
This study presented as limitations the low number of
patients included in the sample who may have limited the
identification of differences between some variables between
the groups. In addition, the generalization of these results
should be done with caution. Finally, it is emphasized that the
evaluation instruments used, although simple, are validated
and relevant due to their great clinical applicability.

Table 2. Correlation between the Mini-Mental State Exam and the Functional Independence Measure.
Correlation

r

p-value

total MMSE X motor FIM

0.4943

0.008*

total MMSE X total FIM

0.5898

0.001*

Note: MMSE: Mini-Mental State Exam; FIM: Functional Independence Measure;
r: Pearson correlation; *p-value statistically significant.

Table 3. Correlation between the Mini-Mental State Exam and the
Fugl-Meyer Assessment.
Correlation

r

p-valor

total MMSE X UL-FMAA

0.2899

0.1797

total MMSE X LL-FMAA

0.3423

0.1099

total MMSE X total FMAA

0.3809

0.073

Note: MMSE: Mini-Mental State Exam; FMAA: Fugl-Meyer Assessment; UL: Upper
limb; LL: Lower limb; r: Pearson correlation.

Table 4. Influence of education on Functional Independence Measure.
Illiterate

Literate

Mean (SD)

Mean (SD)

motor FIM

41.53 (22.46)

67.85 (22.47)

0.005*

cognitive FIM

21.76 (8.90)

28.00 (8.66)

0.06

Total FIM

63.30 (26.66)

95.85 (28.29)

0.006*

MMSE 1

2.69 (2.09)

4.28 (1.32)

0.03*

MMSE 2

3.76 (1.64)

4.42 (1.34)

0.28

MMSE 3

2.46 (1.12)

2.35 (1.27)

1.00

MMSE 4

0.615 (1.55)

0.92 (1.45)

0.21

MMSE 5

0.923 (1.11)

1.5 (1.34)

0.28

MMSE 6

5.15 (2.07)

6.42 (2.34)

0.06

15.38 (6.04)

19.92 (6.69)

0.01*

Variables

total MMSE

p-value

CONCLUSION
The present study showed that cognitive function was
positively correlated with the motor functionality, i.e., the
higher the cognitive levels the more independent the subject.
Cognitive function also showed a positive correlation with the
degree of sensory-motor impairment, but the results were not
significant, which does not allow any existing relationship to
be established.

Note: MMSE: Mini-Mental State Exam; FIM: Functional Independence Measure;
r: Pearson correlation; *p-value statistically significant. MMSE 1: temporal orientation;
MMSE 2: spatial orientation; MMSE 3: Working memory; MMSE 4: Attention and
calculation; MMSE 5: Recall; MMSE 6: Language and writing; total MMSE: total value;
SD: Standard deviation.
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