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Abstract

Depression is a frequent companion of stroke. It is associated with a degree of functional impairment that
might adversely affect rehabilitation. A study was carried out to determine the rate of self-reported depression
at admission and after six months, and the associated factors, in patients with stroke who were referred for
rehabilitation. A multiple binary logistic regression was used to determine the associated factors at six months.
Depression was recorded in 45% of patients at admission and in 39% at six months after the stroke. Patients
who were employed, those who were depressed at admission, those who did not return to work and those
who did not return to driving six months after stroke, were significantly associated with depression.
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Introduction

Stroke, a major cause of death and disability, as defined
by the World Health Organization was a clinical syndrome,
with rapidly developing clinical signs of focal disturbance
of cerebral function lasting more than 24 hours, or with a
global disturbance in the comatous, and leading to death in
some with no apparent cause other than a vascular origin.
The definition would include subarachnoid haemorrhage,
intracranial haemorrhage, and cerebral infarction, but not
a transient ischemic attack (TIA) (1).

Depression was a frequent companion of stroke, leading
to functional impairment, associated adversely with the
rehabilitation process and outcome (2). According to
epidemiological studies, nearly 30% of patients with stroke
developed depression, either in the early or in the later
stages. Although depression could affect the functional
recovery and quality of life after a stroke, it was often
ignored. Only a minority of patients was diagnosed, and
even fewer were treated clinically (3).

Depressive disorders included major depressive disorder,
persistent depressive disorder, substance-induced
depressive disorder and depressive disorder due to an
associated medical condition. Each differed from the
others, in duration, timing and aetiology (4). A diagnosis
of major depression in an adult would require minimally
two weeks of five or more symptoms, including symptoms
of a depressed mood that lasted for most of the day or
of a loss of interest or pleasure in almost all activities.
Further symptoms might include significant weight loss
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or weight gain, changes in sleep patterns, psychomotor
agitation or retardation, fatigue or loss of energy, feelings
of worthlessness or inappropriate guilt, diminished
ability to think or concentrate, with recurrent thoughts
of death or suicide in some. The symptoms could result
in clinically significant impairment in functioning socially,
occupationally or others and would not be due to the
direct physiological effects of a substance or a medical
condition (4).

The essential features of depressive disorder due to an
associated medical condition would be the presence of
a depressed mood or a markedly diminished interest or
pleasure in almost all activities that could be attributed to
the direct physiological effects of the medical condition.
It would also be evident from the history, physical
examination or laboratory findings that the disturbance
was the direct pathophysiological consequence of the
medical condition (4). The study of depression in the
research would be based on screening with a self-reported
instrument using the Patient Health Questionnaire -9
(PHQ-9).

Stroke was one of the top five leading causes of death and
one of the top ten causes of hospitalization in Malaysia (5).
Local researchers had identified the risk factors for stroke
and predictors of survival in stroke, the complications of
stroke and the effectiveness of acute stroke management.
Most studies had looked into post-stroke depression, and
one study demonstrated that depression appeared to be
as common among Malaysian stroke patients at three to six
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months after a cerebrovascular accident as among patients
in other countries; There was, however, an absence of
studies in a rehabilitation setting for post-stroke depression
in Malaysia (5).

The primary objective of the study was to determine the
rate of depression among stroke patients referred for
rehabilitation, at admission and after six months of the
stroke. The secondary objective was to examine the causes
of depression after stroke and to identify factors associated
with post-stroke depression.

Materials and Methods

Study Design

A prospective observational study was conducted at the
rehabilitation ward, neuro medical ward and rehabilitation
clinic at the University Malaya Medical Centre, in Kuala
Lumpur. Patients were recruited from March 2017
till December 2017, and the six-month follow-up was
completed from September 2017 till June 2018. Ethical
approval was obtained from Medical Research Ethics
Committee University Malaya Medical Centre (MREC ID
NO: 2017224-4965).

Through a convenient sampling method, all stroke patients
referred to rehabilitation with either inpatient admission to
the rehabilitation ward or early supported discharge from
the stroke ward were screened. Patients were recruited who
fulfilled the inclusion criteria: a first stroke, a new-diagnosis
of stroke, age 25 to 75 years, lesions identified on CT or MRI
scan with either an ischemic or haemorrhagic stroke, and
clinical evidence of sensory or motor impairment. Exclusion
criteria included foreign nationality, dementia, aphasia or
communication difficulties, recurrent stroke or TIA, prior
psychiatric illness with mood disturbances, history of
previous neurologic disease that affected the functional
ability before the stroke, and history of substance abuse.

In the study, patients were divided into the age groups
according to WHO classification: adults, 25-54 years old;
prime working age, 55-64 years old; and mature working
age, above 65 years. Subjects older than 75 years were
excluded. The Oxfordshire Community Stroke Project
classification (OCSP) was generally applied in ischemic
stroke, even though its accuracy in discriminating stroke
lesions was debatable (6). The locations of stroke lesions
were confirmed by CT or MRI scans.

The National Institutes of Health Stroke Scale (NIHSS)
measured stroke severity, monitored the neurological
outcome and predicted mortality risks during acute stroke
treatment. Stroke severity was graded into the range of
scores: 1-4, minor stroke; 5-15, moderate stroke; 16-20,
moderate to severe stroke; and 21-42 severe stroke (7).
The NIHSS score for the most severe neurological status
within 24 hours to the 10™ day after the onset of stroke
was obtained.
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The Modified Barthel Index (MBI) was used to measure
the dependency level. The dependency level was graded
into the range of scores: 100 independent; 91-99 mild
dependency; 61-90 moderate dependency; 21-60, severe
dependency; and 0-20 total dependency (8). The MBI
scores at admission and six months post-stroke were
recorded.

The Mini-Mental Status Examination (MMSE) was a
useful cognitive screening tool. A cut-off score of below
27 indicated a person at risk of cognitive decline (9). The
MMSE score in the study was calculated at admission
following stroke.

The Patient Health Questionnaire (PHQ-9) was used in
screening for depression. Two versions were used, the
English and the validated Malay version (10). It was
reported that the sensitivity and specificity for PHQ-9 were
77% and 94% respectively, to detect depression. Previous
studies had shown that the PHQ-9 was a valid diagnostic
tool if used in selected sub-groups of patients with a high
prevalence of depressive disorder (11).

A successful return to work was defined as being able to
work for one month or more with paid employment either
on a full-time or part-time basis (12).

A return to driving post-stroke remained an important
issue, as patients who had survived a stroke were
frequently eager to resume their previous lifestyle. The
decision to return or not to return to driving could be
made independently and voluntarily or could be assisted
with direct observation and evaluation through a driving
assessment. For persons with a stroke who wished to
return to driving, many would normally have to complete
a driving assessment (13).

Data analysis

Using SPSS version 23, socio-demographic data were
analysed through descriptive analysis. A multiple binary
logistic regression model analysis was performed to
determine the association between the multiple factors
for the independent variables; and the PHQ-9 for the
dependent variables. Among other factors, the association
of a return to driving and a return to work, with PHQ-9
were analysed using the Fisher Exact Test with a statistical
significance at p < 0.05.

Results

One hundred and twenty-eight patients, referred to
rehabilitation with a first-ever stroke, were identified
prospectively for the study and eighty were recruited
at admission. The demographic data and stroke onset
characteristics for these patients were summarized in
Table 1.
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Table 1: Demographic data and stroke onset characteristics
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Figure 1 showed the admission data. Of these 80 patients,
28 patients (35%) had mild to moderate depression with

Demographics Frequency (n Percentage a PHQ-9 score of 5-14 while eight patients (10%) had
=80) moderate to severe depression with a PHQ-9 score of
Agzz_geruPs 30 375 15-27. At the six-month review, there were 64 patients

5564 31 38.8 for analysis as three patients had died, two patients had

65-75 19 )38 developed recurrent strokes, while 11 patients were lost
Gender to follow-up.

Male 50 62.5

Female 30 37.5
Ethnic group 48 patients excluded as do not fulfil inclusion

Malay 34 42.5 128 patients screened I—) crite:ia 20 recurrent stroke

Chinese 29 36.3 o Eight not fulfilled age limit

indian 15 188 s

Others 2 2.5 e Five non-fluent in English/Malay

o Two underlying psychiatry disorder
Marital status

Single 12 15.0

Married 62 77.5 y

Divorced/Widower 6 7.5 Ad:lis;[i)on —)I Depression: n = 36 (45%)

Educational level

Primary 14 17.5

Secondary 55 68.8

Tertiary 11 13.8 Death n = 3
Employment status e Defaultersn o1t

Employed 47 58.8

Unemployed 33 41.3 | Depression: n = 25 (39%) |
Bread winner

Yes 38 47.5 Figure 1: Flow chart showing the number of patients and

No 42 52.5 outcomes at each follow up
Stroke type

Ischemic 66 82.5

Haemorrhagic 14 17.5
Stroke location Table 2 showed that at admission, 28 out of 80 patients

Left hemisphere 36 45.0 (35%) had mild to moderate depression with a PHQ-9 score

Right hemisphere 40 50.0 of 5-14 while only eight patients (10%) had moderate to

Posterior circulation 4 5.0 severe depression with a PHQ-9 score of 15-27. Of the 64
Stroke severity (NIHSS) patients who were followed-up at six months, 24 patients

Mild to moderate (1-15) 67 83.8 (37.5%) had mild to moderate depression with a PHQ-9

Moderate to severe 13 163 score of 5-14 and one patient (1.5%) had moderate to
(16-42) severe depression with a PHQ-9 score of 15-27.
Dependency level (MBI)

Mild (91-99) 6 7.5

Moderate (61-90) 42 52.5

Severe (21-60) 30 37.5 Table 2: Depression rates at admission and at six months
Total dependency (0-20) 2 2.5
Cognition (MMSE) Severity of Depression (PHQ- Depression Rate

Normal (27-30) 42 52.5 9 score)

Mild (21-26) 38 47.5 Admission At six months
Do you drive prior to Not depressed (1-4) 55% 61%
stroke?

Yes 51 79.7 Mild to moderate depression 35% 37.5%

No 13 20.3 (5-14)

Do you work prior to ModeraFe to severe 10% 1.5%
stroke? depression (15-27)
Yes 35 54.7
No 29 45.3
- — Table 3 showed that at admission, 42 out of 80 patients
Depression at admission X
(PHQ-9) (52.5%) had a moderate dependency level, 30 patients

No depression (1-4) 44 55.0 (37.5%) had a severe dependency level, six patients

Mild to moderate 28 35.0 (7.5%) had a mild dependency level, and two patients

depression (5-14) (2.5%) had a total dependency level. Upon review at

Moderate to severe 8 10.0 six months, most patients had improved in terms of the

depression (15-27)
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dependency level and a majority of them, 31 patients out
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of 64 patients (48.4%) had a mild dependency level, with
an MBI score of 91-99. There were 27 patients (42.2%)
with a moderate dependency-level indicated by an MBI
score of 61-90. There were reduced numbers of patients
with a severe dependency level with an MBI score of 21-
60 compared to the patients seen during admission with
a count of six patients, 9.4%. None of the patients had a
total dependency level (MBI score 0-20).

Table 3: Dependency level (MBI) at admission and at six
months

Dependency level (MBI Dependency level

score)

Admission At six months
Mild dependency (91-99) 7.5% 48.4%
Moderate dependency 52.5% 42.2%
(61-90)
Severe dependency (21-60) 37.5% 9.4%
Total dependency (0-20) 2.5% 0%

Of the 35 patients who were not depressed at admission,
eight patients (22.8%) became depressed at six months,
while 27 patients (77.2%) remained not depressed. On
the other hand, of the 29 patients who were depressed at
admission, 17 patients (58.6%) remained depressed, but
12 patients (41.4%) became not depressed at six months
(Table 4).

Table 4: Status of depression at admission and at six
months
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admission (COR 4.78, p-value = 0.005) who became more
depressed than those without depression at admission.

Table 5: Simple Binary Logistic Regression for factors
associated with depression at six months (n = 64)

Status of depression

Admission (n = 64) At six months (n = 64)

Depressed 29 Depressed 17

Not depressed 12

Not depressed 35 Depressed 8

Not depressed 27

Table 5 showed the logistic regression, performed to assess
the factors associated with depression at six months after
a first-ever stroke. Patients who were initially employed
were more significantly depressed at six months (Crude
Odds Ratio, COR 4.55, p-value = 0.008) than those who
were not employed. Patients who were breadwinners were
also significantly more depressed at six months (COR 3.18,
p-value = 0.030) than those who were not breadwinners.
Other factors associated with depression at six months
were patients with haemorrhagic stroke (COR 10.41,
p-value = 0.005) who were more depressed than those
with ischaemic stroke; and patients with depression at

Demographic Depressed Not Crude p-value
n (%) Depressed Odds
n (%) Ratio
(COR)
Age
25-54 13 (61.9) 9(38.1) 3.47 0.070
55-64 7 (28.0) 18 (72.0) 0.93 0.921
65-75 5(29.4) 12 (70.6) 1.00
Gender
Male 18 (43.9) 23 (56.1) 1.79 0.292
Female 7 (30.4) 16 (69.6) 1.00
Ethnicity
Malay 9(37.5) 15 (62.5) 1.00
Chinese 9 (34.6) 17 (65.4) 0.88 0.832
Indian 6 (50.0) 6 (50.0) 1.67 0.475
Others 1(50.0) 1(50.0) 1.67 0.729
Marital Status
Single 5(55.6) 4 (44.4) 2.50 0.403
Married 18 (36.7) 31(63.3) 1.16 0.870
Divorced/ 2(33.3) 4 (66.7) 1.00
Widower
Education
level
Primary 6 (54.5) 5(45.5) 2.80 0.262
Secondary 16 (37.2) 27 (62.8) 1.38 0.669
Tertiary 3(30.0) 7 (70.0) 1.00
Employment
Employed 19 (54.3) 16 (45.7) 4.55 0.008*
Not employed 6(20.7) 23 (79.3) 1.00
Breadwinner
Yes 16 (53.3) 14 (46.7) 3.18 0.030*
No 9(26.5) 25 (73.5) 1.00
Stroke type
Ischemic 16 (30.2) 37 (69.8) 1.00
Haemorrhagic 9(81.8) 2(18.2) 10.41 0.005*
Stroke location
Left 13 (38.2) 21(61.8) 1.24 0.867
hemisphere
Right 11 (40.7) 16 (59.3) 1.38 0.804
hemisphere
Posterior 1(33.3) 2 (66.7) 1.00
circulation
Stroke severity
Mild to 19 (34.5) 36 (65.5) 1.00
moderate
Moderate to 6 (66.7) 3 (33.3) 3.79 0.080

severe
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Demographic Depressed Not Crude p-value
n (%) Depressed Odds
n (%) Ratio
(COR)
Dependency
level
Mild 1(20.0) 4(80.0) 1.00 0.630
Moderate 11 (30.6) 25 (69.4) 1.76 0.217
Severe 11(52.4) 10 (47.6) 4.40 0.999
Total 2 (100) 0(0.0) -
dependence
Depression at
admission
No 8(22.9) 27 (77.1) 1.00 0.005*
depression
Depressed 17 (58.6) 12 (41.4) 4.78

* Statistical significance at p < 0.05

Multiple binary logistic regression was used for the
significant variables of employment, breadwinner, stroke
type, and depression at admission. Using Forward and
Backward Logistic Regression, two variables were found
to be significant (Table 6). These variables were patients
who were employed (Adjusted Odds Ratio, AOR 7.50,
95% Cl 1.86 — 30.22, p-value = 0.005), and patients with
depression at admission (AOR 4.64, 95% Cl 1.31 — 16.40,
p-value = 0.017).

No significant interaction and multicollinearity were found.
Classification table was 76.6% with Nagelkerke R Square
of 0.441. Hosmer Lemeshow Goodness of Fit test was not
significant with p = 0.334.

Table 6: Multiple Binary Logistic Regression for factors
associated with depression

Adjusted 95% Confidence  p-value
Odds Interval
Ratio
(AOR)
Lower  Upper
Limit Limit
Employment
Employed 7.50 1.86 30.22 0.005
Unemployed 1.00
Depression at
Admission
No depression 1.00 1.31 16.40 0.017
Depressed 4.64

Association between a return to drive at six months
and depression

Of the 64 patients followed-up at six months post-stroke,
there were 51 patients (79.7%) who were driving before the
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stroke and 13 patients (20.3%) who did not drive before the
stroke. At six months post-stroke, of the 51 patients who
drove, 12 patients (23.5%) had returned to driving while 39
patients (76.5%) had stopped driving. Table 7 showed that
of the 39 patients who did not return to driving six months
post-stroke, 20 patients (51.3%) were depressed, and 19
patients (48.7%) were not depressed. However, among the
12 patients who returned to driving, none were depressed.

Table 7: Association between a return to driving at six
months and depression

n=51 Return to drive at six months
Yes No

Depressed at  Yes 0 20

six months No 12 19

Total 12 39

Using Fisher’s Exact test, p-value = 0.001, patients who
did not return to driving at six months post-stroke were
significantly more depressed than the patients who
returned to driving.

Association between return to work at six months and
depression

Of the remaining 64 patients at six months after stroke,
35 patients (54.7%) were working, and 29 patients
(45.3%) were not working. Of the 35 patients who had
been working before the stroke, 12 patients (34.3%)
had returned to work while 23 patients (65.7%) had not
returned. Table 8 showed that of these 23 patients (65.7%),
18 patients (78.3%) were depressed, and only five patients
(21.7%) were not depressed. On the other hand, of the
12 patients who returned to work after six months post-
stroke, 11 patients (91.2%) were not depressed, and only
one (8.8%) was depressed.

Table 8: Association between a return to work at six months
and depression

n=35 Return to work at six months
Yes No

Depressed Yes 1 18

at six

months No 11 >

Total 12 23

Using Fisher’s Exact Test, p-value < 0.001, patients who did
not return to work at six months were more significantly
depressed than patients who returned to work.
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Discussion

This was the first study reported on the frequency of
depression among patients with stroke in rehabilitation
settings in Malaysia. This study employed the self-reported
depression instrument, the PHQ-9.

At admission, 45% of the 80 patients recruited into the
study were depressed, and at the follow-up after six
months, 39% of the remaining 64 patients were depressed.
These figures were in contrast to the frequency of post-
stroke depression of 27% to 55% reported by Gaete and
Bogousslavsky (14), in a systematic review of post-stroke
depression in rehabilitation, and where the prevalence
rates after six months, were similar to those found in the
acute stroke phase.

By re-assessing the patients at six months, an improvement
in depression could be observed. The moderate rate of
depression seen in the study could be associated with
the setting of the study itself. The majority of the patients
enrolled in the study, at the University Malaya Medical
Centre, came to or lived near the city of Kuala Lumpur.
The city had more established disability rehabilitation
facilities and healthcare services than the other cities in
Malaysia. More patients with depression after stroke could
be detected and treated compared to those in the other
cities and the rural areas, which also lacked rehabilitation
and speciality healthcare services.

At admission, the majority of patients had a moderate
dependency-level (52.5%), but at six months post-stroke
most patients had only a mild dependency level (48.4%).
The improvement in the dependency level at six months
could explain the drop of depression rate from 45% at
admission to 39%.

Of the 45% of patients who were depressed at admission,
35% had mild to moderate depression, and 10% had
moderate to severe depression. These findings were
similar to an earlier study done by Karamchandani et al.
(15), where 35.44% of patients were screened positive
for depression with a score > 4 and 12% of patients had
moderate to severe depression.

Adiscrepancy in the rate of depression could also be related
to the study methodology. The definition of depression,
whether minor or major and the different measures used to
diagnose or report depression, could explain the difference
in the rate of depression with earlier studies.

Of the 35 patients (54.7%) who were not depressed at
admission, eight patients (22.8%) became depressed at six
months while 27 patients (77.2%) remained not depressed.
These findings were higher compared to the study by
De Wit et al. (16), where about 7% of those initially not
depressed became depressed six months after stroke.
Moreover, of the 29 patients (45.3%) who were depressed
atadmission, 17 patients (58.6%) remained depressed, and
12 patients (41.4%) recovered from their depression at six
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months. De Wit et al. (16) found that 40% of the patients
with initial depression remained depressed at six months.

Alajbegovic et al. found that depression after stroke was
more frequent in younger patients, female patients,
patients with localized stroke in the left hemisphere and
patients with a higher disability score (17). Gaete and
Bogousslavsky found that emotional lability during the first
few days after stroke and social factors, like living alone’
were associated with depression after stroke (14). Burvill
et al. (1997) in their study found that living in a nursing
home, being divorced and having high alcohol intake pre-
stroke were risk factors for depression post-stroke (18).
However, in this study, factors associated with depression
at six months were being employed before the stroke and
depression at admission. Other factors associated with
depression at six months included the inability to return to
driving or work. These factors of employment and a return
to driving and work had not been described and explored
in the earlier studies. Patients who were previously
employed and were unable to return to work could have
financial demands and suffer higher economic pressures
after stroke, thereby, predisposing them to depression.

The study had several limitations. There were 128 patients
initially, but only 80 fulfilled the inclusion criteria and were
enrolled. At the review at six months, there were only 64
patients. The high dropout rate could cause a selection
bias in the study. However, the number of patients was still
comparable to the study by Gaete and Bogousslavsky (14),
with 80 patients at admission and 74 patients at a three-
month review. Measures were taken in the study to reduce
the number of patients lost to follow-up. Patients were
seen during their clinic appointments. New replacement
dates were given to those who missed their appointments.
However, the study was confined only to patients who
were referred for rehabilitation and would have missed
patients with mild stroke not referred for rehabilitation and
who were given an early discharge from the stroke wards.
Finally, with the strict eligibility and exclusion criteria of
cognition, recurrent strokes, English and Malay-based
outcome measures, many patients were excluded leading
to a longer duration for the recruitment phase.

Conclusion

The rate of depression in patients with stroke in the study
was 45% at admission and 39% at six months after the
stroke. Being employed before the stroke, being depressed
at admission, an inability to return to work or driving at six
months after stroke were the leading causes of depression.

A definitive psychiatric diagnosis for depression was not
a requirement for the study. Instead, the easier and more
efficient self-reported depression screening was used in
identifying the depressed patients as depression led to
a poor prognosis for physical and functional recovery,
screening for depression at all stages would be vital for an
early detection and appropriate management to improve
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the quality of life and prevent a further negative impact
on the rehabilitation process.
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