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Abstract: The frequency of symptoms of depression and its influence on cognitive performance after stroke were
analyzed. A total of 60 adults (M = 64.43, SD = 12.42 years) were evaluated from 102 to 283 days post-stroke (M =
140.65, SD = 28.01). Cognitive Screening to Stroke (Triagem Cognitiva nas Doenças Cerebrovasculares TRIACOG), Rey-Osterrieth Complex Figure, Digits, Rey Verbal, FAS, Five Digit Test and Beck Depression
Inventory II (BDI-II) were administered. Approximately 42% of the participants presented symptoms of post-stroke
depression, with a higher frequency of Lack of energy, Change in sleeping pattern, Tiredness or fatigue, and Loss of
interest in sex. There was a significative association among neuropsychological tasks and somatic items of BDI-II.
Symptoms of depression and severity of the clinical neurological status explained between 22% and 33% of
performance in memory, attention, and speed of processing. Symptoms of fatigue and post-stroke depression
influenced negatively self-perception during the neuropsychological evaluation.
Key words: stroke, neuropsychological assessment, depression, neuropsychiatry, mental health
Resumen: La investigación examinó la frecuencia de los síntomas de depresión y su influencia en el rendimiento
cognitivo después del accidente cerebrovascular (ACV). Se evaluaron 60 adultos (M = 64.43; DT = 12.42 años), de
102 a 283 días después del ACV (M = 140.65; DT = 28.01). Se aplicaron el Examen Cognitivo para ACV (Triagem
Cognitiva nas Doenças Cerebrovasculares - TRIACOG), Figura Compleja de Rey, Dígitos, Rey Verbal, FAS,
Prueba de Cinco Dígitos e Inventario de Depresión de Beck II. Aproximadamente 42% de los participantes
presentaron síntomas de depresión después del ACV, con una mayor frecuencia de falta de energía, modificación en
el patrón de sueño, cansancio o fatiga y pérdida de interés sexual. Se encontró una asociación significativa entre las
tareas neuropsicológicas y los ítems somáticos de BDI-II. Los síntomas de depresión y la gravedad del estado
neurológico clínico explicaron entre 22% y 33% del rendimiento en tareas de memoria, atención y velocidad de
procesamiento. Los síntomas de fatiga y depresión posterior al ACV influyeron en la autopercepción negativa
durante la evaluación.
Palabras clave: accidente cerebrovascular, evaluación neuropsicológica, depresión, neuropsiquiatría, salud mental
Resumo: Analisou-se a frequência de sintomas de depressão e sua influência no desempenho cognitivo pós-AVC.
Participaram 60 adultos (M = 64.43; DP = 12.42 anos de idade) avaliados de 102 a 283 dias pós-AVC (M = 140.65;
DP = 28.01). Administrou-se a Triagem Cognitiva nas Doenças Cerebrovasculares (TRIACOG), Figuras Complexas
de Rey, Dígitos, Rey Verbal, FAS, Five Digit Test e Inventário de Depressão Beck (BDI-II). Aproximadamente
42% dos participantes apresentaram sintomas de depressão pós-AVC, com maior frequência de Falta de energia,
Alterações no padrão de sono, Cansaço ou fadiga e Perda de interesse por sexo. Houve associação significativa entre
desempenho nas tarefas neuropsicológicas e itens somáticos do BDI-II. Sintomas de depressão e gravidade do
quadro neurológico explicaram entre 22 e 33% da variância do desempenho em memória, atenção e velocidade de
processamento da informação. Sintomas de fadiga e depressão pós-AVC influenciaram na autopercepção negativa
durante a avaliação.
Palavras-chave: acidente vascular cerebral, avaliação neuropsicológica, depressão, neuropsiquiatria, saúde mental
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Introduction
Cerebrovascular Accident (CVA) is
nowadays the first cause of death and
impairment in Latin America and the second
biggest cause of mortality and the third cause
of disability worlwide (Avezum, Costa-Filho,
Pieri, Martins, & Marin-Neto, 2015; Feigin,
Norrving, & Mensah, 2017). The most
common consequences of stroke are motor,
cognitive and emotional alterations (Crichton
et al., 2016; Eskes et al., 2015; Levine et al.,
2015).
Recurring
post-stroke
neuropsychological deficits are difficulties in
memory, attention, language, perception,
information processing speed, impairment on
executive functions, praxis and arithmetic
skills (Barker-Collo et al., 2016; Jokinen et al.,
2015; Levine et al., 2015).
Emotional alterations as symptoms of
depression and anxiety are among the most
frequent psychiatric disorders after a stroke
(Hackett, et al., 2014). Some of the most
common neuropsychological alterations are
impairment in reasoning, attention (keeping
and sustaining), decision-making, difficulties
in episodic memory, executive dysfunction
and agitation or psychomotor delay (American
Psychiatric Association [APA], 2014; Moore,
Moseley, & Atkinson, 2010).
Post-stroke depression is estimated to
occur in about 30 to 40% of individuals who
had a stroke (Hackett et al., 2014; Robinson &
Spaletta, 2010), affecting quality of life,
mortality and functional capacity (Ayerbe et
al., 2013). The main risk factors for poststroke depression are the presence of
depression prior to stroke (Ayerbe et al., 2013;
Eskes et al., 2015), lack of family or social
support,
anxiety,
severity
of
CVA
neurological and clinical condition (Ayerbe et

al., 2013) and cognitive difficulties such as
memory, executive functions, attention and
psychomotor processing speed (Kauhanen et
al., 1999; Krishnadas & Cavanagh, 2012).
Studies about post-stroke mood disorders
generally use the total scores of depression
questionnaires to relate to patients’ cognitive
profile. However, a deep analysis of the items
on the scales could be useful to better
understand the symptoms (among several ones
that occur in depression) that significantly
compromise neuropsychological functions.
Therefore, the general objective of this
study is to analyze the influence of depression
symptoms on the cognitive performance of
adults three to six months after a stroke. The
specific objectives were: a) to analyze the
frequency of the items (indicators of
depressive symptoms) on the Beck Depression
Inventory – BDI-II (Gorenstein et al., 2011) in
a sample of adults after a stroke, b) to identify
the correlation of depression symptoms (items
on the scale) with the results obtained in
neuropsychological tasks and c) to verify how
the
variance
of
performance
on
neuropsychological instruments can be
explained by depression symptoms.
For the first objective, the hypothesis is
that patients with depression symptoms will
show high frequency on BDI-II items
regarding loss of pleasure, lack of energy,
alterations on sleep, appetite and mood
patterns, according to other studies (Cumming
et al., 2010; de Man-van Ginkel et al., 2015;
Spalletta, Ripa, & Caltagirone, 2005).
Regarding the second objective, high total
scores on BDI-II are expected, related to a low
performance in the attention, memory,
processing speed and executive functions in
neuropsychological tasks (Kauhanen et al.,
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Table 1
Patients’ Sociodemographic and Neurological
Data and Participants’ Clinical Record

1999; Krishnadas & Cavanagh, 2012). Finally,
depression is estimated to have a negative
influence on cognitive performance in episodic
memory, attention and processing speed,
explaining around 40% of neuropsychological
variance (Barker-Collo et al., 2016; Robinson
& Spalletta, 2010).
Method
Participants
Sixty adults participated in this study (M =
64.43; SD = 12.42 years old) assessed 102 to
283 days after a stroke (M = 140.65; SD =
28.01 days), 58 right-handed and four lefthanded patients. The necessary sample to
identify a difference of dz = .15, considering
the probability α = .10, and statistical power 1
- β = .90, is 45 subjects calculated by the G *
Power software (Faul et al., 2007). Participants
had at least three years of formal education, no
record of learning difficulty, psychiatric
diseases, dementia or other neurological
injuries, such as head injury and brain tumor
(according to neuroimaging tests). The sample
did not include patients reporting use of illicit
drugs. Patients showed heterogeneity in the
severity of neurological clinical condition and
in specific locations of brain injury (Table 1).
Procedures and Instruments
The study was approved by research
ethics committees in a public university
(CAAE 33603214.5.0000.5334) and a public
hospital in the South of Brazil (CAAE
40624415.2.3001.5327).
Patients were asked to participate three
months after the stroke, as recommended by
the medical team and medical record analyses.
After being informed about the research
procedures, the participants or their guardians
signed the informed consent, authorizing the
use of results for scientific purposes.

Participants answered a questionnaire of
sociodemographic data and health conditions
(whether they were on any kind of
rehabilitation and what treatments or
medications were being administered). A
neuropsychological assessment questionnaire
was applied afterwards. All instruments
applied psychometric properties validated to
Brazil:
a)
Cognitive
Screening
for
Cerebrovascular
Diseases
(TRIACOG;
Rodrigues, 2017): in approximately 25
minutes it assesses the following domains:
orientation, verbal episodic and semantic
memory, constructive praxis, verbal fluency,
auditory attention and work memory, semantic
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During hospitalization, patients were
assessed by physicians and neurology
residents through the National Institute of
Health Stroke Scale– NIHSS (Brott et al.,
1989), which analyzes post-stroke motor and
cognitive aspects, as well as the Rankin Scale
(Caneda et al., 2006; de Haan et al., 1995),
which assesses functional independence after a
stroke. These data were recorded to be related
to patients’ neurological profile by the use of
the hospital discharge score.

memory, ideomotor praxis, reading, inference
processing, naming, oral and written
comprehension, dictation writing, repetition,
dyscalculia, information processing speed,
executive functions (alternation and inhibition)
and episodic visual memory.
b) Beck Depression Inventory – BDI-II
(Gorenstein et al., 2011): self-report
questionnaire of 21 items used to measure the
intensity of depressive symptoms. BDI-II
scores range from zero to 63 points: 0-9
indicates no depression; 10-18- suggests mild
to moderate depression; 10-29 moderate to
severe depression; and 30-63 severe
depression. BDI-II was fully read to all
participants to ensure its understanding.
c) Rey Complex Figure Test – figure A
(Oliveira & Rigoni, 2010): participants are
asked to copy a semi-complex figure and three
minutes later copy it from memory. It assesses
visual perception, constructive praxis,
planning capacity and episodic visual memory
(immediate).
d) Digits (Wechsler Intelligence Adult
Scale – WAIS-III; Nascimento, 2004):
sequence of digits that must be recalled in
direct order and subsequently in the reverse
order stated by the examiner. It is a measure
for auditive attention and work memory
(operational).
e) Rey Auditory Verbal Learning Test (Fichman et al., 2010; Paula et al., 2012): a list
of words called repeatedly and a list of
memory interference, which assesses verbal
learning, long and short term verbal episodic
memory.
f) Verbal fluency with a phoneme
criterion (Esteves et al., 2015; Opasso,
Barreto, & Ortiz, 2016): The participant is
asked to call words beginning with the letters
F, A and S during a minute each. It assesses
language, attention, flexibility, inhibition,
long-term memory and processong speed.
g) Five Digit Test – FDT (Sedó, M., de
Paula, J. J., & Malloy-Diniz, L. F., 2015):
reading of numbers and symbols divided into
four parts. It assesses executive component
functions, such as visual attention, inhibition,
flexibility and processing speed.

Data Analysis
The study initially analyzed the
frequencies
of
neurological
and
sociodemographic profiles, as well as BDI-II
data provided by the participants. Raw scores
in verbal fluency (FAS) (Machado et al., 2009;
Opasso et al., 2016; Tombaugh, 1999), Rey
Verbal (Magalhães & Hamdan, 2010) and
TRIACOG
(Rodrigues,
2017)
were
transformed into a Z score, according to the
tests’ normative scores. Rey Complex Figure
(Oliveira & Rigoni, 2010) and FDT (Sedó et
al., 2015) had their scores changed into
percentile, according to their norms. Finally,
the scoring of Digits (Nascimento, 2004) was
adapted to weighted score, adjusting results to
age, according to their norms.
The correlation between BDI-II total score
and socio-demographic data (age and
education) and the neurological clinical status
(time after stroke, NIHSS and Rankin) in order
to verify whether there was any confounding
variable in the sample. Right after that,
correlations between BDI-II items and
performance in neuropsychological tasks were
carried out through Pearson correlations (p ≤
.05).
The tasks that presented significant
correlation with BDI-II and significance level
between .10 and .20 were included in a
multiple regression model through the Enter
method in order to explore how depressive
symptoms can explain the variance in
performance in the neuropsychological tasks.
Neurological assessment scores (NIHSS and
Rankin) were also added to the models once
they are important variables influencing
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Table 2
Percentage of Sample Scores Marking each Item of
Beck Depression Inventory - BDI-II

neurological performance besides depression
symptoms (Barker-Collo et al., 2016).
Therefore, independent variables are the BDIII, NIHSS and Ranking total scores, and
dependente variables are the results of
neuropsychological tests (in percentile, Z score
and weighted score). Data analyses were
performed by SPSS Statistics version 20.
Results
According to the BDI-II classification
(Gorenstein et al., 2011), 58.3% of participants
showed zero or minimum symptoms of
depression, 16.7% mild symptoms, 10%
showed moderate symptoms and 15% of the
sample showed severe symptoms. Percentages
related to each item of the instrument are
presented in table 2.
Participants showed higher frequency
(percentage) of scores in the following items:
Loss of energy, Changes in sleep, Tiredness or
fatigue and Loss of interest in sex after the
stroke, according to BDI-II. Higher frequency
of maximum scoring was observed (severe
symptom - score 3) in the items Punishment
feelings, Agitation, Loss of interest, Changes
in sleep, Tiredness or fatigue and Loss of
interest in sex (table 2).

The total BDI-II score did not seem to be
related to education, severity of clinical
neurological status and functional dependence
variables.
Regarding
neuropsychological
variables, Table 3 describes only those
correlated with some of the BDI-II items.
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Table 3
Correlations between BDI-II elements and the Neuropsychological Tasks Applied
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neuropsychological assessment showed that
more critical self-perception led patients to
check their performance in the tests more
rigidly, which might have influenced the
positive correlation between time of response
on TRIACOG and the Self-criticalness item of
BDI-II. On the other hand, participants with
higher
Self-criticalness
showed
better
performance in the Orientation task from
TRIACOG. Individuals who are more critical
towards their cognitive difficulties are
believed to develop coping techniques for their
deficits, which helped them to answer this
task.
The negative perception of the post-stroke
status might also have influenced the
participants’ performance in tasks that involve
different memory processes. Derogatory
judgment during the assessment, even when
the skills tested were preserved, seems to
justify the correlations observed between Selfcriticalness and Phonemic verbal fluency,
Punishment feelings and Delayed verbal
memory of TRIACOG, and between Guilty
feelings and Delayed verbal memory of Rey
Verbal, corroborating the correlation between
subjective memory complaints and depression
symptoms in a sample of Brazilian elders with
no difficulties in neuropsychological tests
found by Guerreiro et al. (2006).
During the assessments, participants
frequently reported stressful situations when
readapting to daily life routines after leaving
the hospital. It corroborates the hypothesis that
the correlations with psychological items of
BDI-II, such as Past failure, Punishment and
Guilty feelings may indicate a negative selfevaluation, possibly showing patients’ levels
of self-esteem according to Santos et al.
(2012).
Experiencing limitations during the
assessment was a reason for the difficulty to
carry out the constructive praxis subtest (in
which the individual is asked to copy a semicomplex
figure).
Participants
were
demotivated to complete the figure when they
showed a negative perception of their global
performance, corroborating the correlation
between this sub-test and the Pessimism item.
Still, the understanding of the limitations after

Total TRIACOG seemed to be influenced
by the severity of neurological status
according to the NIHSS scale (R2 = .33; β = .40; p = .010), as well as depression symptoms
according to BDI-II (R2 = .33; β = -.28; p =
.031). BDI-II scores (R2 = .22; β = -.37; p =
.007) and NIHSS scores (R2 = .22; β = -.38; p
= .022) showed influence of reading time in
the Rapid Serial Naming (part B). BDI-II was
also important to explain the performance in
the Visual Memory of TRIACOG (R2 = .24; β
= -.31; p = .019), as well as NIHSS (R2 = .24;
β = -.37; p = .023).
Discussion
The distribution of participants among the
categories of performance on BDI-II
corroborates the finding that 40% of the adults
who experienced stroke show depression
symptoms at a certain level (Robinson &
Spalletta, 2010). In this study, participants
were assessed between three to six months
after the stroke, providing na indicator of this
specific post-stroke period.
Regarding the first objective of this study,
it has confirmed the hypothesis of high
prevalence of the following BDI-II items: Loss
of energy, Tiredness or Fatigue, Changes in
sleep and Loss of interest in sex. The
prevalence of these items can be attributed to
the overlap with symptoms of post-stroke
fatigue (Chen et al., 2015; Eskes et al., 2015).
Many patients may present motor alterations
after a stroke, which compromises their
mobility and causes more fatigue. The change
in the spouse’s role, who often becomes the
carer for that patient with limitations after the
stroke, may also be related to the prevalence of
the item Loss of interest in sex, as well as the
one which is related to aging (Monteiro et al.,
2012; Thompson & Ryan, 2009).
The results of correlations between BDI-II
items and neuropsychological tests corroborate
the hypothesis regarding the second objective.
There was a connection between lower scores
in the tasks assessing memory, attention and
executive functions and higher levels of
depression symptoms (Barker-Collo et al.,
2016; Jokinen et al., 2015). The
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inhibition and information processing speed
(executive functions) and Episodic visual
memory of TRIACOG.
BDI-II did not correlate with demographic
variables, neurological clinical status or
functional dependence. Contrary to common
sense, the participants who require the most
care did not seem to have more depressive
symptoms. It is important to notice that,
excluding the most severe cases and those with
physical or cognitive impairment to carry out
the neuropsychological assessment may not
represent all the patients’ profiles, once studies
point to the severity of stroke and functionality
after the event as predictors of post-stroke
depression (Ayerbe et al., 2013; Robinson &
Spalletta, 2010).
Another limitation of this study was the
difficulty to control the occurrence of
depression prior to stroke and the possible use
of anti-depressants. Nevertheless, this study
showed the connection between the current
depression symptoms and neuropsychological
measures. Further research might analyze the
connection between these variables, the use of
medication and previous clinical status.
Finally, further studies can also explore the
influence of other neuropsychiatric conditions
concurrent to depression (anxiety, for instance)
to
understand
their
impact
on
neuropsychological déficits after a stroke.

the stroke associated with high critical
judgment may have affected the correlations
between the Visual memory sub-test of
TRIACOG and the Past failure, Agitation,
Loss of interest, Indecisivess, Changes in
appetite items and the total BDI-II scores,
showing an association between negative selfperception, depression symptoms and lowered
neuropsychological performance. At the
moment of assessment, some participants
showed avoidance and difficulty to engage in
the tasks proposed. Tiredness or fatigue
symtoms might have harmed patients’
performance (Chen et al., 2015; Eskes et al.,
2015).
Depression symptoms and the severity of
clinical
neurological
status
explained
altogether 33% of the variance in performance
and neuropsychological assessment after a
stroke on TRIACOG and influenced mainly
the visual memory, inhibition and processing
speed functions, corroborating the third
hypothesis of this study. Barker-Collo et al.
(2016) reported that depression has significant
influence on, among other processes, attention
and visual memory after the stroke, and that
depressive symptoms associated with NIHSS
(evaluation scale of the severity of clinical
neurological status) were predictive for
negative impact of neuropsychological deficits
in participants’ functionality 12 months after
the stroke.
The final result of TRIACOG was
affected by depressive symptoms. However,
the NIHSS score had a little more influence on
the
overall
performance
of
the
neuropsychological screening instrument. This
might have occurred due to the fact that other
neuropsychological processes assessed in this
study did not seem significantly correlated
with the BDI-II items in the sample and,
therefore, do not help explain the variance of
performance in the tests.
As previously discussed, the correlations
with somatic items of BDI-II can occur due to
demotivation and difficulty of engagement, as
well as tendency to fatigue, which might
explain the influence of depression symptoms
in variance of performance in Rapid Serial
Naming tasks (part B), which involves

Conclusion
This study assessed the influence of
depression symptoms in neuropsychological
functions after a stroke. The assessment of the
association between the severity of the
neurological
clinical
status
and
the
neuropsychological performance was not
predicted in the objectives of this study, but
this association was also significant in the
statistical analyses.
Depressive symptoms and neurological
clinical status explained 22 to 33% of the
variance in participants’ performance in the
neuropsychological assessment, corroborating
other studies in this area. Analyses showed
higher prevalence of somatic symptoms in
BDI-II, indicating some overlap of depressive
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symptoms and fatigue after a stroke that were
relevant
for
the
engagement
and
neuropsychological performance in the tests
proposed. Visual memory, attention and
processing speed were the neuropsychological
functions related to depression symptoms in
the regressions. However, considering the
correlations,
there
are
other
neuropsychological processes also associated
with port-stoke depression.
This study analyzes in detal the items that
compose a depression scale (BDI-II) and the
associations with several neuropsychological
functions. Moreover, it provides wide
understanding on patients’ neuropsychiatric
profiles, detailing the most frequent portstroke
depression
symptoms
and
neuropsychological deficits. These data can
help specific interventions in order to improve
patients’ quality of life.
This study can help qualify care and
attention towards post-stroke patients in a
multi-disciplinary approach, as well as guide
the implementation of public policies for this
population. The most frequent depression
symptoms can be worked in therapy groups,
guidance to family members and carers in
order to approach these subjective aspects of
the illness which influence prognosis,
motivation for treatment and independence for
daily routine, for instance.
Authors' participation:
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