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Prevalence and predictors of post stroke
depression among elderly stroke survivors

Prevaléncia e preditores de depressao p6s-AVC em idosos sobreviventes de acidente
vascular cerebral

Emanuella Barros dos Santos’, Rosalina Aparecida Partezani Rodrigues’, Octavio Marques Pontes-Neto?

ABSTRACT

Objective: To identify the prevalence of post stroke depression (PSD) and their socio-demographic and clinical predictors among elderly
stroke survivors after hospital discharge to home. Methods: In this cross-sectional study, 90 elderly stroke survivors were evaluated 14 days
after hospital discharge with the following scales: National Institutes of Health Stroke Scale, Functional Independence Measure, and
Geriatric Depression Scale — 15 items (GDS-15). PSD was defined as a score > 5 on GDS-15. After univariate analyses, a multivariate logistic
regression model was built to identify independent predictors of PSD. Results: Fourteen days after hospital discharge, 27.7% (95%Cl 18.1 to
37.2) of elderly stroke survivors had PSD. Functional dependence was the only independent predictor of PSD (OR: 1.04 95%Cl: 1.01 to 1.09;
p = 0.02). Conclusion: After stroke, depressive symptoms are common among elderly survivors. The degree of functional dependency is the
main predictor of PSD among elderly stroke patients in Brazil.
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RESUMO

Objetivos: Identificar a prevaléncia de depressao pds-AVC (DPAVC) e seus preditores sdcio-demograficos e clinicos nos idosos sobreviventes
do acidente vascular cerebral (AVC) apos alta hospitalar para casa. Métodos: Nesse estudo transversal, 90 idosos sobreviventes do AVC
foram avaliados 14 dias ap6s alta hospitalar com as escalas a seguir: National Institutes of Health Stroke Scale, Medida da Independéncia
Funcional (MIF), Escala de Depressao Geriatrica — 15 itens (EDG-15). DPAVC foi definida como escore > 5 na EDG-15. Depois da analise
univariada, a regressao logistica multivariada foi construida para identificar os preditores independentes da DPAVC. Resultados: Quatorze
dias ap6s a alta hospitalar, 27,7% (IC95% = 18,1-37,2) dos idosos sobreviventes do AVC tinham DPAVC. A dependéncia funcional foi o Unico
preditor independente da DPAVC (OR: 1.04 95%Cl:1,01-1,09; p = 0.02). Conclus&o: Apbs um AVC, sintomas depressivos sao frequentes entre
os idosos sobreviventes. O grau de dependéncia funcional é o principal preditor da DPAVC neste pacientes no Brasil.

Palavras-chave: acidente vascular cerebral; depressao; idoso; atividades cotidianas.

Stroke is a major health problem among the elderly. In Brazil,
it is a major cause of death in this population. In 2013, there were
more than 80,000 deaths from stroke among people aged 60 years
and over'. Although still a major cause of mortality, the death rate
from stroke has declined across the country in recent years® A de-
crease in stroke lethality along with the aging of our population and
the delayed epidemiological transition to chronic non-infectious
diseases leads to an increasing number of stroke survivors and
years of life lost due to stroke related disability in the country?®.

Stroke is one of the most common causes of disability among
adults and elderly people in the world and can cause physical

and mental problems’. Depression is a common psychologi-
cal complication after stroke®. According to the Diagnostic and
Statistical Manual of Mental Disorders V (DMS-V), post-stroke
depression (PSD) is a mood disorder resulting from a medical
condition and may be characterized by an episode of major de-
pression or mood disorder with depressive symptoms®.

The estimated prevalence of depression among stroke sur-
vivors is 28% in the first month after stroke and 31% at any time
up to five years after stroke®. Previous history of depression, the
severity of neurological deficit, functional dependency and
pre-stroke depression have been reported as predictive factors
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of PSD in developed countries’. Some authors also report the
relationship between post-stroke depression and sociodemo-
graphic characteristics (gender®®, age'®), but the results are still
controversial and mainly from more developed countries’.

Due to socioeconomic and cultural differences between
developed and developing countries, strokes of similar sever-
ity can cause different consequences among survivors living in
those countries. In Brazil, data on psychosocial consequences
of stroke are scarce. In a recent review of the scientific litera-
ture, we found very scarce data about the prevalence and pre-
dictors of PSD in elderly stroke survivors in Brazil.

The objectives of this study were to identify the prevalence
of PSD and their socio-demographic (gender, age, marital status,
education, income) and clinical (stroke subtype, comorbidities,
neurological deficit and functional independence) predictors
among elderly stroke survivors after hospital discharge to home.

METHODS

Participants

This cross-sectional study was conducted in the municipali-
ties of the XIII Regional Department of Health of Sdo Paulo state.
The study population consisted of stroke survivors treated at the
tertiary Emergency Unit of the Faculdade de Medicina de Ribeirdo
Preto (HCFMRP-USP), between January 2011 and January 2012,
and therefore included in the Ribeirdo Preto Stroke Registry
(REAVER). The inclusion criteria were: (1) being aged 60 or over;
(2) having a medical diagnosis of the first stroke event confirmed
by Computed Tomography; (3) living within the district of the
XIII Regional Health Department; (4) being able to communi-
cate verbally; and (5) with preserved cognitive function. For the
assessment of cognitive function, we used the Brazilian version
of the Mini-Mental State Examination (MMSE)". The cut-off
points, adapted to the educational level of the Brazilian popula-
tion, are 13 for illiterate subjects, 18 for those who studied between
1 and 8 years and 26 for those who studied more than 8 years''.
Exclusion criteria were: (1) having a severe neurological comor-
bidity (tumor, brain damage resulting from traumatic brain inju-
1y); (2) living in an Institution for the Aged (IA), (3) having a di-
agnosis of subarachnoid hemorrhage and (4) aphasia. The final
sample consisted of 90 elderly stroke survivors.

Instruments

To survey the demographic data we used a structured
script containing the following variables: age (years), age
group (younger elderly < 79 years, older elderly > 80 years),
gender (female, male), education (years of formal education),
monthly income (in Reais) and marital status (single, mar-
ried, divorced/separated). The type of stroke (ischemic and
hemorrhagic), length of hospitalization (days), and comor-
bidities were collected from the medical records.

To measure neurological deficit, we used the validated
Brazilian version of the National Institute of Health Stroke Scale

Arg Neuropsiquiatr 2016;74(8):621-625

(NTHSS)". The NIHSS provides a quantitative assessment of
the neurological deficits associated with stroke, consisting of
11 items that assess the following areas: consciousness, horizon-
tal eye movement, visual field test, facial palsy, muscle strength
in the limbs, limb ataxia, sensitivity, speech and language. The
total score ranges from 0 (no neurological deficit) to 42 points
(greater neurological deficit). According to the NIHSS score, the
stroke can be classified as mild (< 4)*%, moderate (> 4 and < 15)
and severe (> 15). The Brazilian version of this scale showed an
intraclass correlation coefficient of 0.902 (95%CI = 0.84-0.94)"2.

Functional independence after stroke was evaluated using the
Brazilian version of the Functional Independence Measure (FIM)*.
This scale assesses the degree of care required for performing ba-
sic activities of daily living, It consists of 18 items that evaluate mo-
tor and cognitive activities, which are distributed across self-care,
sphincter control, transportation, locomotion, communication
and social cognition. The score for each item may vary from 1 (com-
plete dependence) to 7 (completely independent). The score of the
motor subscale varies between 13 and 91 points, and the cogni-
tive subscale between 5 and 35 points. The total score ranges from
18 (lowest level of independence) to 126 points (highest level of in-
dependence). In the Brazilian version, FIM subscales had good cor-
relation with test/retest reliability (Pearson: 0.91-0.98; CI: 0.91-0.98)
and between two observers (Pearson: 0.87-0.98; CI: 0.87-0.98)".

PSD was assessed using the Geriatric Depression Scale,
15 items (GDS-15).This scale was translated and validated in
Brazil with test-retest (tho = 0.86, p < 0.001), kappa coefficient
0.64 and good internal consistency (Croncbach o = 0.81)". The
GDS-15 is a reduced version of the original scale, being composed
of 15 items strongly associated with the diagnosis of depression
with dichotomous responses (yes or no) to the questions. The
rating scale ranges from 0 to 15 points and features the cut-off
score 5/6 (non-case/case). Scores lower than or equal to 5 on the
GDS-15 indicate no clinically significant depressive symptoms.
This cut-off point produced 90.9% sensitivity, and 64.5% specific-
ity for diagnosis of major depression according to DSM-IV*.

Procedures

In order to identify those eligible for the study, electronic
medical records were observed on a daily basis. After hospital
discharge to go home we contacted the eligible subject by tele-
phone to invite them to participate and to schedule the date for
data collection if they were in agreement. Data was collected by
a nurse trained to apply the instruments, via structured inter-
views in the subject’s home 14 days after hospital discharge.

Statistical analysis

Data were analyzed using the Statistical Package for Social
Sciences software (SPSS) for Windows, version 21.0. Descriptive
statistics including mean, standard deviation, median, inter-
quartile range, absolute and relative frequencies were used to
summarize the characteristics of the participants and their an-
swers on the instruments. To evaluate the association between
PSD and categorical variables (gender, age, marital status),



we used the chi-square test or Fisher’s exact test, as appropriate.
Independent t test was used to check whether there was a differ-
ence between depressive survivors and non-depressive survivors
in terms of income, years of formal education, number of comor-
bidities and functional independence. Mann-Whitney test was
used to compare depressive survivors and non-depressive sur-
vivors in terms of neurological deficits. Logistic regression was
used to identify independent predictors of PSD. The level of sig-
nificance was set at o < 0.05 (two-tailed).

The study followed the ethical precepts of the Brazilian
National Health Council Resolution 196/1996 and was car-
ried out after approval by the Research Ethics Committee of
the Ribeirdo Preto Medical School - USP, according to proto-
col number 10358/210 and CEP-FMRP/USP - 3577/2010. All
participants were invited to participate and those who ac-
cepted signed the consent form.

RESULTS

Sociodemographic characteristics of 90 elderly stroke survi-
vors are shown in Table 1. The mean age was 71.2 + 84 years, rang-
ing between 60 and 94 years. There was no difference between
the mean age of men and women (p = 0.225). Most married survi-
vors (77%) were male. The mean length of formal education was
3.3 + 3.6 years, the mean monthly income was R$915.00 + 610.00
and retirement (61.1%) was the main source of income.

As for stroke subtype, 92.2% of survivors had suffered ischemic
stroke. The average number of comorbidities was 2.44 + 1.35. The
two most common comorbidities were hypertension (86.7%) and
diabetes mellitus (37.8%). Forty-six stroke survivors (51%) had
three or more comorbidities. Regarding length of hospitalization,

Table 1. Distribution of elderly stroke survivors, according to
sociodemographic variables.

Variables n (%)
Gender
Female 39 (43.3
Male 51 (56.7
Age (years)
60-64 23(25.6)
65-69 20(22.2)
70-74 17 (18.9)
75-79 11(12.2)
80 or more 19(21.1)
Marrital status
Single 6(6.7)
Married 48 (53.3)
Divorced/Separated 36 (40)
Education (formal education in years)
None 24 (26.7)
1-4 50 (55.6)
5-8 10(11.1)
9-12 3(3.3)
13 or more 3(3.3)
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the mean was 8.37 + 8 days and 52.2% remained 1-5 days in the
hospital. The mean length of hospitalization for the older elderly
was 1142 + 10.3 days and 7.55 + 7.2 days for the younger elderly,
but this difference was not statistically significant (p = 0.063).

The median and interquartile range of the NIHSS vari-
ables, FIM total, motor FIM, cognitive FIM of elderly
stroke survivors were respectively 2 (0-6), 115 (82.75-121),
80 (54-87.75), 34 (32.25-35). As for stroke severity, 68.9% suf-
fered mild stroke, 27.8% moderate and 3.3% severe. According
to the FIM, 70% of stroke survivors had modified indepen-
dence to carry out activities of daily living.

The prevalence of PSD in the elderly stroke survivors was 27.7%
(95%CI: 18.1 to 37.2). An analysis comparing depressive survivors
and non-depressive survivors showed no difference between the
groups in terms of mean length of formal education (p = 0.54),
income (p = 0.9) and number of comorbidities (p = 0.4). The oth-
er bivariate analyses are presented in Tables 2 and 3. When com-
paring the depressive and non depressive elderly stroke survivors,
we found a significant difference for functional independence.
Elderly stroke survivors with PSD showed greater functional de-
pendence and more neurological deficits when compared to
non-depressive elderly survivors, as shown in Table 3.

According to the logistic regression analysis, functional
dependence, measured by FIM, was the only independent
predictor of PSD (Table 4).

Table 2. Distribution of the depressive and non-depressive
elderly stroke survivors according to gender, age, marital
status, type of stroke, diabetes mellitus and hypertension.

Depression
Variable Yes No p-value
n (%) n (%)
Gender
Male 13(25.5) 38(74.5 04
Female 12(30.8 27 (69.2
Age group
Younger elderly* 17 (23.9) 54 (76.1)
Older elderly** 8 (42.1) 11 (57.9) 03
Marital status
With partner 12 (25) 36 (75)
Without partner 13(31) 29 (69) 099
Stroke subtype
Ischemic stroke 22 (26.5) 61 (73.5) S5
Hemorrhagic stroke 3(42.9) 4 (57.1)
Diabetes mellitus
Yes 12 (35.3) 22 (64.7)
No 13(28.2) 43(76.8) 014
Hypertension
Yes 20 (25.6) 58 (74.4) 0%
No 5 (41.6) 7 (68.4)

*Young elderly = between 60-79 years; **Older elderly = age over 80 years.
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Table 3. Distribution of the functional independence measure
(FIM) scores (total, motor and cognitive) and National
Institutes of Health Stroke scale (NIHSS) of elderly stroke
survivors according to depression.

Depression
Variables p-value
Yes No
FIM total , mean (SD) 89.8 (24.1) 107.7(22.5) 0.002
Motor FIM, mean (SD) 57.6(23.3) 74.3(21.5) 0.002
Cognitive FIM, mean (SD) 32.2(2.9) 33.4(21) 0.028
NIHSS, median (IR) 3(2-9) 2 (0-4) 0.022

SD: standard deviation; IR: interquatile range.

DISCUSSION

Depression is a common complication after stroke and its
prevalence varies according to time®. The prevalence of PSD in
the acute phase observed in this study was similar to that found
in studies conducted in developed countries®” and developing
countries®. In a prospective study conducted in China on stroke
survivors treated at a teaching hospital, the prevalence of PSD,
as measured by the Hamilton Depression Rating Scale, was 27.4%
two weeks after stroke®. Similarly, in Finland, 27% of survivors of
the first ischemic stroke event had PSD two weeks after stroke,
according to the Beck Depression Inventory". In contrast, a study
conducted in Brazil’ and another in Hong Kong'® reported prev-
alences of 41.7% and 68% of depression among stroke survivors,
respectively. These results should be interpreted cautiously for
several reasons. Although the Brazilian study used the same rat-
ing scale and cut-off point for depression, the survivors were re-
cruited from a rehabilitation hospital and 57% of these were as-
sessed 12 months after stroke’. Moreover, as in the study from
Hong Kong', the participants of the Brazilian study’ were more
dependent for activities of daily living than the participants of this
study, which may have contributed to the increased prevalence of
depressive symptoms. Despite the differences in prevalence that
may occur between studies due to changes in diagnostic criteria,
selection of patients and time since the stroke, the prevalence of
PSD in our study is consistent with the results of a systematic re-
view of observational studies where they found a prevalence of
28% (95%ClI, 23%-33%) of PSD in survivors within one month af-
ter the stroke®.

The origin of PSD is complex and presents a multifactorial
aetiology with biological and/or psychosocial components'*.
Some studies found a higher prevalence of PSD among wom-
en®?, survivors with fewer years of education’ and the older el-
derly. The results for the relationship between post-stroke
depression and socio-demographic characteristics are contra-
ditory’. In this study, there was no relationship between the so-
ciodemographic characteristics of survivors and PSD. Our find-
ings corroborate a systematic review of observational studies,
in which there was no evidence that socio-demographic charac-
teristics are predictors of PSD".

Arg Neuropsiquiatr 2016;74(8):621-625

Table 4. Multivariate logistic regression for predictors of post
stroke depression.

Variables OR 95%ClI p-value
Age 0.98 0.91-1.05 0.65
Gender 1.00 0.34-2.91 0.99
FIM score 1.04 1.01-1.09 0.02
NIHSS score 111 0.90-1.35 0.28

FIM: functional independence measure; NIHSS: National Institutes of Health
Stroke scale; OR: odds ratio; Cl: confidence interval.

Neither stroke subtypes nor comorbidities were related with
PSD in our study. The small number of survivors with hemorrhag-
ic stroke, in this study, may have interfered in the stroke subtype
ratio analysis with PSD. However, it is believed that the stroke eti-
ology and topography itself is not sufficient to explain the occur-
rence of PSD?. Other factors such as history of previous depres-
sion and dependency in activities of daily living seem to overcome
the topography and etiology of stroke in predicting depression™".

The importance of dependence in activities of daily living
in the prediction of PSD is well established in the literature”*.
However, it is also likely that some degree of functional depen-
dence may also be a consequence of depression’. In a system-
atic review of observational studies, stroke survivors with de-
pression had poorer prognoses of functional independence
compared to those without depression’. Regardless of the
causal relationship between these two conditions, the current
study supports a strong association between depression and
functional dependence in elderly stroke patients in Brazil®.

Elderly survivors deserve greater attention from health
professionals in screening for PSD for two reasons. First, the
prevalence of depression in this population is high and rang-
es between 0.9% and 42%*. The history of previous depres-
sion is a risk factor for the occurrence of post-stroke depres-
sion”. In addition, age is an inverse predictor of post-stroke
functional independence® and lower functional dependence
is related to PSD”. Thus, it is suggested that the elderly have a
greater risk of developing depression after stroke.

It is noteworthy that our study has some limitations. The
small sample size generates imprecision in some estimates.
We suggest that further studies should be conducted with
larger samples in developing countries. Stroke survivors with
aphasia or cognitive impairment were excluded from the study,
which prevents the generalization of the results for these pop-
ulations. Another limitation was the missing data about the
use of antidepressive medications and previous history of de-
pression in the sample that could have influenced the results.

In conclusion, we found that depressive symptoms are
common among elderly stroke survivors. In those patients,
the degree of functional dependency was the main indepen-
dent predictor of PSD in our sample of elderly stroke patients
in Brazil. Adequate screening, diagnosis and treatment of de-
pression in elderly patients with stroke may have a dramatic
impact on their functional outcome.
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