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Summary

Stroke is commonly followed by some form of psychiatric disturbance.

Association and severity of depression at the 3rd and 12th months after stroke

in patients and controls were compared. Two registers of stroke patients
were maintained over 2 years period in two different centers - one in Barisal

Town and other in Mitford Hospital, Dhaka. A total of 297 first-ever strokes
were registered. These patients were called back at the 3rdand 12thmonth

interview and assessment. Beck's Depression Inventory (BDI), with 10 as the
cut off point for depression, was applied Co161 of 212 survivors at the 3rd

month and to156 of 195 survivors at the 12th month. At the 3rd month, 41 %

of patients and 18% of con,trols were depressed (P < .001) and the difference
was maintained at the 12th month 42% versus 19%(P<.05). Univariate risk

factors for depression at the 3rd month were female sex, severe prognostic
score at the onset of stroke, age more than 70 years, family history of stroke and

living alone after stroke. Depression was common among stroke survivors at

the 3rd months and its rate did not decrease at 1 year follow-up. Depression
could be decreased if post-stroke rehabilitation services are improved. After
the development of depression earlier diagnosis and management help a lot to
the patients and care givers.

Introduction

As the third leading cause of death and the
most commo~ disabling disease, stroke has
an enormous impact on both patients and
their family members,' This is especially
true for the western societies with aging
populations.AveragelifespanofBangladeshi
people has increased. So, the incidence of

stroke is also increasing. Depression is an
important consequence of stroke and it
influences stroke recovery. 2-5 In spite of this,

there is no population-based study in
Bangladesh. Recently few studies of
incidence and severity of depression after
stroke in patients have been done in large
scale.6.7
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This study was aimed to ascertain the
occurrence and severity of depression at the
3rd and 12th months after stroke among
stroke survivors and analysis of factors
influencing the outcome of depression and
its severity.

Material and Methods

Stroke registers were kept one in Barisal and
another inMitford HospitalunderNeurology
Department. In Barisal the register was kept
from January, 1998 and in Mitford Hospital
it was kept from June, 2000.Total period of
study was from January, 1998 to December,
2000. This was a hospital-based study and
study population were mostly from Barisal
and old part of Dhaka.

Both health centers had been headed by a
neurologist. A variable numbers of doctors
including a psychiatrist were included in the
team. Stroke patients and their family
members who would takecan.~of the patients
were actively encouraged to participate in
care giving of the patients. The patients were
also provided adequate knowledge they
needed for adapting to life after stroke. A
total of 297 patients with first-ever stroke
aged 15 and older were registered. A total 3
and 12 months mortality rates were 28.73%
and 34.34% respectively. Duringassessment
depression assistance was taken from
psychiatrist.

The evaluation of the patients took place
upon their attendance to the centre after the
onset and at the 3rdand 12thmonth follow-

ups. The trained study coordinator in each
study center interviewed the patients, the
caregivers if needed and controls.
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Scandinavian stroke scale (SSS) were applied
at onset and at the 3rdand 12th month; the

Beck's Depression Inventory (BDI) at the 3rd

and 12thmonth; and quality oflife assessment
at the onset and at 12th month.x-'2

Three months after the stroke, 212 patients

were still alive and BDI was performed for
161(75.94%) of these survivors. AHhe 12th

month, BDI was applied to 156 (80%) of 195
of the survivors unless the patient was in

such poor condition medically that s/he was
not able to answer the questions of the study
coordinator or had severe aphasia.

Out of 297 stroke survivors, 161 BDI data
wasavailable.PatientswithaBDI assessment

included 8} males and 80 females. Age and
sex matched another 161(81 males and 80
females) were also included. The mean age
of the patients were n.3:t 10.5 years for
females and 66.7:t13 years for males. The
proportions of stroke types were infarct
85.1%, intracerebral hemorrhage 8.8%,
subarachnoid hemorrhage 4.4% and stroke
with normal CT/MRI 1.7%.

In analyzing the effects of risk factors, we
took into consideration whether the patient
had heart disease, hypertension,
hyperlipidemia,diabetes, age, family history
of stroke, smoking, and increased body mass
index.

The categorical variables were compared by
x2-test and Odds Ratio were calculated for
risk factors of depression.13For analysis the
continuous.variables were dichotomized as

follows. SSS (maximum 22) was
dichotomized into patients with severe
symptoms «14 points) and those with mild
to moderate symptoms (>14 points) were
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used.The subtypeof strokewasdichotomized
into brain infarct intracerebral hemorrhage,
subarachnoid hemorrhage and stroke with
normal CT/MRI. Data from patients and
controls were pooled and analyzed.

We used the original version of the BDIR
which has been validated in stroke patients. 14

The cut off point for depression was > 10
points, which has been used in the evaluation
of patients with somatic illness.15.16The

depression was categorized as follows: 0 to 9
points, null to minimal; 10 to 18, mild to
moderate; 19 to 29, moderate to severe; and

30 to 63, severe.16,17The latter three categories
(from 10 through 63 points) were used in
assessing the severity of depression.

Results

The frequency and severity of depression of
the patients and controls at the 3rdand 12th
month are shown in Table I, II & III.

The distribution of depression among stroke
survivors and controls at the 3rdmonth. Odds

Ratio and Chi-square show depression is
significantlymorecommonamongthe stroke
survivors (Table -I)

The distribution of depression among stroke
survivors and controls at the 12thmonth.

Odds Ratio and Chi-square showdepression
is significantly more common among the
stroke survivors (Table -II).

December 200 I

At 3'dmonth 41% of patients were depressed
which is higher than that of controls (18%)
(Odds Ratio 3.16, 95% Confidence Interval

1.48 to 4.12; Chi-square value 20.44 with
P< .001). This difference was maintained at
12thmonth. (42% versus 19%) with Odds

Ratio 3.08, 95% q.!A:9 to 4.12; Chi-square
value 4.60 with P <0.5.

The frequency and severity of depression of

patients. At 3rdmonth; 28.2% patients had
mild depression and 13.2% had moderate to

severe depression. Whereas at 12thmont\1 the

frequency and severity of depression of
patients are slightly higher than that of at the
3rdmonth (Table-III).

Of these Odds Ratio and Chi-square for
female sex, living alone, age more than 70
years, family history of stroke and those with
a severe prognostic score on the SSS were
significant.Other testedvariables(diagnosis,
side of hemiparesis, heart disease, smoking,
diabetes.Hypertension, increasedbody mass
index, and hyperlipidemia did not reach at
significant level (Table-IV).

The depression among the stroke survivors
were not properly diagnosed and treated.
Only 35% of them were undergoing
antidepressant drug treatment at 12 months
after onset (Table-V).

~ ~ -~- ---

Table - I : Depression among the stroke survivors at the ]'d month.

Depression No Depression Odds Ratio

(OR)

Stroke Pts.

Controls
66(41%)

29(18%)
95(59%)

132(82%)~ _.- ----

95% CI p

3.16 1.48t04.12 20.44 <.001
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Table - II: Depression among the stroke survivors at the 12th month.

Table -III : Occurrence and severity of depression of patients.

At 3 months.
Patients Controls

-..-.-....-..-.-...-----.-

At 12months.
Patients Controls

Severity of
Depression.
(BDI Points)

No No No

0-9
10 - 18
19 - 29
30 - 63

94 (58.6%)
45 (28.2%)
17 (10.60%)
5 (2.60%)- - _.-
161 (100%)

132 (82.0%)
20 (12.2%)
8 (5.10%)
1 (0.7%)

161 (100%)Total

No

91 (58.4%)
39 (25.3%)
23 (14.8%)
3 (1.5%)

156(100%)

126(81.2%)
20 (13.10%)
9 (5.0%)
1 (0.7%)

156 (100%)

Table- IV: Univariate Odds Ratios, 95% Confidence intervals, Chi-square and P-values of variables
associated with patients' depression after 3 months of stroke.

--,.-
Variables Odds Ratios 95% C I

Table -V: Patients getting antidepressant therapy

-- - -- - -
Patients getting anti- depressant therapy.

Patients getting no anti- depressant therapy.

99

No

23
43- -

%

35%
65%

-_.- --
Depression No Depression Odds Ratio 95%CI X2 P---'-'-- ---

Stroke Pts. 66(42%) 90(58%) 3.08 1.49 to 4.12 4.6 <.05
Controls 30(19%) 126(81%)

x2 P
-
8.68 <.01

7.61 < .01
8.51 <.01
18.48 <.001
.02 > .50
4.77 <.001
.0059 >.5
.029 >.5
.0177 >.5
.0917 >.5
.000047 >.5
.00052 >.5
.081 >.5

I. Sex, Females - 2.62 1.29 to 4.74
2. SSS prognostic score at

the onset of stroke <14 points - 2.46 1.30 to 4.72
3. Age> 70 years - 2.54 1.12 to 5.47
4. Family history of stroke - . 4.94 1.15 to 5.30
5. Side of hemiparesis....Left - 1.05 1.31 to 4.66
6. Living.alone after stroke - 4.77 1.05 to 5.83
7. Hypertension - 1.02 1.21 to 5.07
8. Diabetes - 1.04 1.24 to 4.92
9. Hyperlipidemia - 0.94 1.15 to 5.32
10. Heart disease - 0.89 1.23 to 4.98

II. Smoking- 0.99 1.29 to 4.73
12. Increased body mass indices - 1.00 1.14 to 5.35
13. Diagnosis....Infarct- 1.13 1.04 to 5.86- - ._-_.- -- _. - - - _.._.-
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Discussion

The population in this study was the largest
unselected stroke population in which the
occurrence of depression has symmetrically
been examined. The first major result was
the high rate of depression among patients
and itspersistence. About41%of thepatients
were depressed at the 3rdmonth after the
stroke, although this number had not
decreased at the 12thmonth. Depression was
diagnosed and treated in only a minority
(35%).

In an earlier Finnish population based stroke

register,17thefrequencyofdepressivepatients
at the 3rdmonth from stroke onset was almost

the same as in the present study but decreased
from 44% t029% in I year. Both studies used
the BDI to measure depression, but in the
earlier study the cutoff point for depression

was higher (>14 points). The reduction of
depression at 1 year - which is contrary to
our result; is probably the patients were, on
average, younger and also had access to a
more extensive systematic rehabilitation

program than was possible in the present
study. In our country the rehabilitation

program is n?t rich. Our findings of 41 %
depression at the 3rdmonth after the stroke
onset and 42% at the 12th month after the

stroke onset are similar to the finding of a

study in Finland in 198918.In a community-

based study by Wade et al,6 41 % of stroke
survivors were classified as depressed during

the I-year follow up which is similar to our
study result.

In a recent study among an un selected stroke

population, the incidence of post-stroke
depression at I year was 41 % for all strokes
and 33% for first-ever strokes7 which is less
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than inthe present study. Only 9% had severe
depression, which decreased only slightly
during follow-up.

An important question is which variables are
associated with post-stroke depression. In
our series,female sex, severeSSS prognostic
score at the onset of stroke, living alone after
stroke, age at onset of stroke more than 70
years and family history of stroke were
associated with depression at 3-months
more than those with infarction, side of
hemiparesis, associated heart disease,
diabetes mellitus, hypertension, increased
body mass indices, hyperlipidaemia and
smoking.This finding is similar to the results
of earlier studies5.6with someexceptions that
they did not take the point of family history
of stroke into consideration. Our finding of
living alone after stroke was associated with
depression which is dissimilar to that of
previous studies.5.6,18Probably this is due to
our intimate social binding. In our country
people are living in joint families and the
close relatives are also living nearby. So, any
mishaps in one's family is usually shared by
them in a body. Living alone is a rare event
specially after any sortof illness. But this can
be happened if s/he has no near relatives
(spouses or son or daughter). So, any person
who has to live alone after stroke, s/he

becomes psychologically depressed. Living
alone predicts depression in some studies.19

Severe SSS score reflects the severity of
stroke and both Wade et al6and Sharpe et aP
have reported that physical disability and
larger lesion volume are associated with
depression. Contrary to some earlier reports
which found that patients with left
hemisphericlesions aremore depressive than
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those with right hemispheric lesions3.2o.We
didnotfindanassociationbetweendepression
and side of hemiparesis.This conclusion has
been the subject of much controversy and
many researchers, including our team, have
disagreed with it.4.21.23But our finding of no
association between depression and side of
hemiparesis is similar to that of others.1H.24In
our series, the subtype of stroke (infarct!
hemorrhage) and associated preexisting
conditions like diabetes mellitus,

hypertension, obesity, hyperlipidemia,
smoking, heart disease were not associated
with depression.
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