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Background. )ere is limited information and research carried out regarding the prevalence of poststroke depression (PSD) in the
study area. Psychiatric disorders complicate a significant proportion of patients suffering from stroke. )is of course have a great
negative impact on our knowledge about poststroke depression in Ethiopia, and poststroke depression complicates a significant
number of stroke patients and their rehabilitation. Methods. A cross-sectional study on all patients aged above 18 years and
diagnosed with stroke in the past two years who attended the neurology follow-up clinics of Tikur Anbessa Specialized Hospital
(TASH) and Zewditu Memorial Hospital (ZMH) was done by using a structured questionnaire containing Patient Health
Questionnaire-9 (PHQ-9) depression screening tool. Result. Of 84 patients who were eligible for the study, 32.2% of patients have
depressive symptoms. Women (OR 0.001, 95% CI 0.12–0.87) and aphasic patients (OR 0.034, 95% CI 0.19–1.27) were more likely
to have depressive symptoms. Conclusion. Depressive symptoms after stroke are common in Ethiopian patients. Our study
demonstrates female and aphasic patients are more likely to screen positive for PSD. Hence, screening all poststroke patients with
different screening tools is practical, and further studies are needed to assess the validity of these screening tools and also to assess
PSD as a predictor of stroke outcome.

1. Background

Stroke is becoming a leading cause of death and adult
disability in the developing world. It is the second leading
cause of death worldwide comprising about 10% of all the
deaths which is 5.5 million people per year and with 44
million disability-adjusted life years (DALYs) lost. )e
global burden of disease study indicates 16.9 million stroke
cases in 2010 and 70% occurred in low- and middle-income
countries [1].

In Ethiopia, stroke is a common cause of mortality and
morbidity. It is the most common neurological disorder seen
in patients admitted to general hospitals in Ethiopia [2].
Cerebrovascular disease (CVD) was reported to account for
23.6% of all neurological admissions in Tikur Anbessa
Specialized Hospital (TASH) [3].

Psychiatric disorders are known to complicate a sig-
nificant proportion of patients in the poststroke period. In

the acute phase of stroke, delirium and other neuropsy-
chiatric complications become a focus of interest as they
disturb the process of care and are indicators of worse
outcome. Psychiatric disturbances strongly contribute to a
low quality of life among stroke survivors in the long term
[4].

A study showed that nonpsychiatric physicians fail to
diagnose 50% to 80% of the actually existing depression.
Poststroke depression has been related to physical disability
and the limitations in daily activities. However, PSD is most
likely not solely a psychological reflection of a physical
disability. Another study showed that stroke patients were
significantly more commonly depressed than orthopedic
patients with equal levels of functional disability. It has been
claimed that PSD is related to specific locations of ischemic
brain lesions, although this has also been denied [5, 6].

Different screening tools for use in screening depression
were used in previous literature studies. Evidence suggests
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that the Patient Health Questionnaire-9 (PHQ-9) performs
well as a brief screen for poststroke depression and has a
greater sensitivity and specificity for depression [7]. )e
PHQ-9 is a multipurpose instrument for screening, diag-
nosing, monitoring, and measuring the severity of depres-
sion. It is brief and useful in clinical practice, and it can also

be administered repeatedly, which can show improvement
or worsening of depression in response to treatment [8].

Significant proportions of aphasic patients (62–70%)
were found to have depression possibly due to loss of
communication with their friends and difficulty engaging in
social activities [9].

Table 1: Baseline sociodemographic characteristics of stroke patients at TASH and ZMH neurology clinic.

Variables and categories Frequency N� 84 Percentage (%)

Gender Female 40 47.6
Male 44 52.4

Age group

15–24 2 2.4
25–34 4 4.8
35–44 10 11.9
45–54 17 20.2
55–64 24 28.6
>65 27 32.1

Marital status Unmarried 24 28.6
Married 60 71.4

Education
No formal education 30 35.7
Secondary school 30 35.7

More than secondary 24 28.6
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Figure 1: Frequency distribution of depression among stroke patients at TASH and ZMH neurology clinics.

Table 2: Frequency distribution of depression with age group among stroke patients at TASH and ZMH neurology clinics.

Depression
TotalNo depression

(0–4)
Minimal symptoms

(5–9)
Minor depression

(10–14)
Moderately severe
depression (15–19)

Severe depression
(20–27)

Age
group

15–24 0 2 0 0 0 2
25–34 0 3 1 0 0 4
35–44 4 2 4 0 0 10
45–54 6 8 2 0 1 17
55–64 9 7 7 1 0 24
>65 7 9 7 2 2 27

Total 26 31 21 3 3 84
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Clinically significant depression is frequent after ische-
mic stroke. And emphasis should be given to the importance
of the psychiatric examination of poststroke patients, es-
pecially those with a significant disability and with a history
of prior depressive episodes [5].

It is likely that depression reduces the desire and
ability to take part in rehabilitation, and depressed people
are less inclined to socialize. Low social support is known
to be associated with depression. Other social factors
associated with depression in poststroke period are living
alone or in an institution. )is social isolation may be
complicated by the stigma associated with mental health
problems, with some people hiding symptoms so that
their family and doctor are unaware of any problems. Poor
adherence to medications and increased alcohol and drug
intake are commonly observed in depressed and socially
isolated individuals. In turn, loss of physical ability and
decreased cognitive function after stroke may also lead to
depression [10].

A study assessing the adequacy of SSRI treatment in
PSD patients found out that those patients who responded
well to the treatment has shown a better functional
outcome than nonresponders to SSRI treatment. Post-
stroke depression remains an unfavorable factor in re-
habilitating poststroke patients despite treatment with
antidepressants [11]. Another study assessed the role of
improvement of depression in social role functioning.
Social role function is often termed as participation in the
rehabilitation sciences literature. Participation is broadly
defined by the World Health Organization’s International
Classification of Functioning, Disability and Health (ICF)
7 as a person’s involvement in a life situation. It represents
the societal perspective of functioning. )e study found
out that improvement of depression was independently
associated with improvement in the social role function of
patients which positively affects the rehabilitation of
patients [12].

Significantly increased functional disability and
poorer quality of life at 1 month poststroke was seen in
patients with acute PSD after controlling for relevant
confounders [13]. In another prospective study, depres-
sion detected 3 months after stroke has been indepen-
dently associated with poor functional outcome [14].
)ese findings are not consistent, and another study
showed the severity of depressive symptoms was not
found to be independent predictor of length of survival in
the short- and long-term follow-up of 18 years [15].

2. Method

A cross-sectional study on all patients aged above 18 years and
diagnosed with stroke in the past two years who attended the
neurology follow-up clinics of Tikur Anebessa specialized
Hospital and Zewditu Memorial Hospital was done by using a
structured questionnaire after obtaining informed consent.

Patients with diagnosis other than stroke, stroke patients
who presented to the clinics after 2 years of sustaining stroke,
and those with severe aphasia were excluded from the study.

Different variables including age, sex, marital status, eth-
nicity, educational level, occupation, religion, aphasia, type of
stroke, hemisphere affected on imaging, previous psychiatric
illness, and PHQ-9 score were assessed. PHQ-9 is a multi-
purpose instrument for screening, diagnosis, monitoring, and
measuring the severity of depression. It assesses 9 parameters
each scored 0–3 (0� not at all, 1� several days, 2�more than
half the days, and 4� nearly every day). A sum of all these
scores form the basis for the scale score that ranged between
zero and twenty seven (score 0–4� no depression, score of
5–9�minimal symptoms, score of 10–14�minor depression,
score of 15–19�moderately severe depression, and score of
20–27� severe depression). )e PHQ-9 questionnaire was
translated into Amharic (the Ethiopian local language) and
back translated into English to ensure quality of translation.

Descriptive statistics for all patients, as well as stratified per
stroke type, are presented as frequencies for nominal and
categorical data and as means± standard deviation or median
with interquartile range for continuous variables. Proportions
with 95% confidence intervals have been reported for feasibility
metrics. )e PHQ-9 scale and extremity power were dichot-
omized for certain analyses (PHQ-9>10 as indication of de-
pression). Univariable and multivariable logistic regression
were fit to determine factors associated with PHQ-9 screening
and for screening positive with the PHQ-9. Linear regression
models were fit to explore association of continuous PHQ-9
score with demographic and clinical variables. In both logistic
and linear models, important interactions were also assessed.
All statistical tests were performed at 5% level of significance
using SPSS/PC version 20.0 software packages for statistical
analysis (SPSS, INC, Chicago, IL).

3. Results

3.1. Characteristics of the Participants. Eighty four patients
who came for follow-up at Tikur Anbessa Specialized Hospital
neurology clinic and Zewditu Memorial Hospital with stroke

Table 3: Frequency distribution of depression with hemisphere affected on imaging among stroke patients at TASH and ZMH neurology
clinics.

Depression
TotalNo depression

(0–4)
Minimal

symptoms (5–9)
Minor depression

(10–14)
Moderately severe
depression (15–19)

Severe depression
(20–27)

Hemisphere affected
on imaging

Left 17 20 15 3 2 57
Right 8 7 5 0 0 20
Both 1 4 1 0 1 7

Total 26 31 21 3 3 84
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which occurred in the past two years were enrolled consec-
utively into our study and analyzed. Stroke type was confirmed
by head CT scan and MRI, and out of this, 61 (72.6%) had an
ischemic stroke, and 23 (27.4%) had haemorrhagic stroke.

Age range was 20 to 90 years with mean age± SD, overall
was 57.1± 14.8 years, 52.4% were male, and 47.6% were
female. Baseline sociodemographic profile of the study
subjects is shown in Table 1.

Table 4: Factors associated with screening positive for poststroke depression imaging among stroke patients at TASH and ZMH neurology
clinics.

Variable p value Crude OR (95% CI) p value Adjusted OR (95% CI)
Handedness
Right 1.00 1.00 0.99 0.00 (0.00–0.0)Left 0.99 0.00 (0.0–0.0)

Gender
Male 1.00 1.00 0.001 10.21 (2.43–42.78)Female 0.26 0.33 (0.12–0.87)

Age group (years)
15–24 0.99 0.00 (0.00–0.00)

0.54 1.15 (0.73–1.82)

25–34 0.55 0.48 (0.04–5.29)
35–44 0.976 0.97 (0.22–4.26)
45–54 0.12 0.31 (0.07–1.35)
55–65 0.58 0.73 (0.23–2.28)
65 and above 1.00 1.00

Marital status
Couples in
union 1.00 1.00

0.95 0.96 (0.28–3.37)

Not in union
(separated/
divorced,
widowed, and
never
married)

0.84 0.90 (0.32–2.53)

Duration of stroke
≤ 3 months 1.00 1.00

0.66 1.17 (0.59–2.33)≤ 6 months 0.66 1.33 (0.37–4.83)
≤ 2 years 0.97 1.03 (0.34–3.09)

Employment
Employed 1.00 1.00 0.89 0.92 (0.28–3.02)Nonemployed 0.68 0.82 (0.32–2.07)

Educational level
No formal 1.00 1.00

0.17 0.69 (0.42–1.16)
Primary 1.0 1.00 (0.29–3.45)
Secondary 0.6 0.67 (0.15–3.02)
More than
secondary 1.00 1.00 (0.32–3.12)

Type of stroke
Ischemic 1.00 1.00 0.97 1.03 (0.28–3.81)Hemorrhagic 0.47 0.67 (0.23–1.96)

Hemisphere affected
Left 1.00 1.00

0.56 0.76 (0.3–1.94)Right 0.41 0.62 (0.19–1.95)
Both 0.73 0.74 (0.13–4.16)

Aphasia
Yes 1.00 1.00 0.034 0.25 (0.07–0.90)No 0.15 0.50 (0.19–1.27)

Extremity power change
Improved 1.00 1.00

0.57 0.71 (0.22–2.31)No
improvement 0.55 1.33 (0.52–3.4)

Previous psychiatric
Yes 0.99 0.00 (0.00) 0.99 0.00 (0.0)No 1.00 1.00
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Fifty seven (67.9%) of the study participants have left
hemisphere affection. And 34 (40.5%) of participants have
aphasia. All our patients with aphasia were able to under-
stand the questionnaire as they were evaluated during the
follow-up outpatient visit, and the language deficits were
resolving.

3.2. Factors Associated with Poststroke Depression.
Overall, almost one-third of all ischemic stroke and hem-
orrhagic stroke patients had depressive symptoms, as de-
fined in our study as PHQ-9 score ≥10. Twenty seven
patients out of 84 (32.2%) had depressive symptoms. Six
patients’ had moderate to severe depressive symptoms
(Figure 1).

A majority of patients with depression are aged greater
than 55 years, and two of the severely depressed patients are
found in this age group as shown in Table 2. Fifteen out of
twenty one patients with minor depression have left
hemisphere affection on imaging (Table 3).

In both univariable and multivariable models, female sex
(OR 0.97, 95% CI 0.96–0.99) and aphasia (OR 2.06, 95% CI
1.06–4.01) were associated with screening positive for PSD
(Table 4). When depression score was treated as a contin-
uous variable, none of the factor was associated with
screening positive for PSD.

4. Discussion

)e overall rate of depression in our subset of ischemic and
hemorrhagic stroke patients was 32.2%, comparable to
previously published data for depression in the stroke
population as a whole [4, 8, 11, 16]. Fifty seven out of eighty
four patients (67.8%) have unremarkable depressive
symptoms.

In our study, females and aphasic patients were more
likely to screen positive for depression. In accordance with
our study, among United States adults, females have higher
depression prevalence rates compared to males [17]. It is
possible that an underlying, sex-specific predisposition to
depression in females and the effect of sex hormones persists
in the stroke patients as well.

In our study, 40.5% of patients screened positive for
depression, and literature studies show a high prevalence
of depression (62–70%) in patients with aphasia because
of difficulty in communication with their friends and
family members. Sixty seven (67.9%) of patients had left
hemisphere affection, out of which 20 (35%) screened
positive for depression, and other studies also showed that
individuals with left hemisphere lesions may be partic-
ularly at a greater risk of developing depression and
anxiety after stroke [18].

Out of the 84 patients enrolled in the study, 61 (72%)
patients had ischemic stroke, and the rest had hemorrhagic
stroke. And 21 (34.5%) of ischemic stroke patients screened
positive for depression, and 6 (26%) of patients with
hemorrhagic stroke also screened positive for depression.
Clinically significant depression is frequent after ischemic
stroke [5, 6].

Due to resource constraints, the study was limited to a
small number of stroke cases on follow-up, and hence it is
difficult to generalize the findings to the general stroke
population. Other limitations of the study are shortage of
research studies done on the topic in the study area, and
comorbid psychiatric symptoms were not evaluated andmay
also have been common in this population.

Due to absence of a depression-control group without
stroke, it is difficult to determine the degree to which the
pattern of depressive symptoms discerned in this pop-
ulation is directly related to comorbid stroke. Other de-
pression screening tools in aphasic patients in addition to
the PHQ-9 screening tool may provide a more reliable
result regarding depressive symptoms in this specific pa-
tient population.

5. Conclusion

In conclusion, depressive symptoms after stroke are
common in Ethiopian patients as seen in the other parts of
the world. Identification and treatment of PSD may
positively contribute for patient recovery. Our study
demonstrates female and aphasic patients are more likely
to screen positive for PSD. Hence, screening all poststroke
patients with different screening tools is practical, and
further studies are needed to assess the validity of these
screening tools and also to assess PSD as a predictor of
stroke outcome.
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[5] T. Pohjasvaara, A. Leppävuori, I. Siira, R. Vataja, M. Kaste,
and T. Erkinjuntti, “Frequency and clinical determinants of
poststroke depression,” Stroke, vol. 29, no. 11, pp. 2311–2317,
1998.

[6] M. F. Folstein, R. Maiberger, and P. R. McHugh, “Mood
disorder as a specific complication of stroke,” Journal of
Neurology, Neurosurgery & Psychiatry, vol. 40, no. 10,
pp. 1018–1020, 1977.

[7] L. S. Williams, E. J. Brizendine, L. Plue et al., “Performance of
the PHQ-9 as a screening tool for depression after stroke,”
Stroke, vol. 36, no. 3, pp. 635–638, 2005.

[8] K. Kroenke, R. L. Spitzer, and J. B.W.Williams, “)e PHQ-9,”
Journal of General Internal Medicine, vol. 16, no. 9, pp. 606–
613, 2001.

[9] A. Monica, A. Rolf, and A. Kjell, “Major depression in stroke
patients a 3-year longitudinal study,” Stroke, vol. 24, no. 7,
pp. 976–982, 1993.

[10] K. Narushima and R. G. Robinson, “)e effect of early versus
late antidepressant treatment on physical impairment asso-
ciated with poststroke depression,”.e Journal of Nervous and
Mental Disease, vol. 191, no. 10, pp. 645–652, 2003.

[11] S. Paolucci, M. Iosa, P Coiro et al., “Post-stroke depression
increases disability more than 15% in ischemic stroke sur-
vivors: a case-control study,” Frontiers in Neurology, vol. 10,
p. 926, 2019.

[12] J. P. Chau, D. R. )ompson, A. M. Chang et al., “Depression
among Chinese stroke survivors six months after discharge
from a rehabilitation hospital,” Clinical Nurse Specialist,
vol. 19, no. 21-22, pp. 3042–3050, 2010.

[13] T. Ellen and B. Marian, “Exclussion and inclusion criteria for
people with aphasia in studies of depression after stroke: a
systematic review and future recommendations,” Neuro-
epidemiology, vol. 29, no. 1-2, pp. 1–17, 2007.

[14] R. R. Karamchandani, F. Vahidy, S. Bajgur et al., “Early de-
pression screening is feasible in hospitalized stroke patients,”
PLoS One, vol. 10, no. 6, Article ID e0128246, 2015.

[15] M. . Kellermann, B. Roland, and D. . Bereczki, “Does the
severity of depressive symptoms after stroke affect long-term
survival? an 18-year follow-up,” PLoS One, vol. 13, no. 12,
Article ID e0209157, 2018.

[16] A. Berg, “Depression and its assessment among stroke patients
and their caregivers,” Doctoral Dissertation, Helsingin Ylio-
pisto, Helsinki, Finland, 2010.

[17] NIH: National Institute of Mental Health Statistics, “Major
depressive disorder among adults,” 2014, http://www.nimh.
nih.gov/statistics/1mdd_adult.shtm.

[18] H. Rickards, M. Way, and B. Edgbaston, “Depression in
neurological disorders: Parkinson’s disease, multiple sclerosis,
and stroke,” Journal of Neurology, Neurosurgery & Psychiatry,
vol. 76, no. suppl_1, pp. i48–i52, 2005.

6 Neurology Research International

http://www.nimh.nih.gov/statistics/1mdd_adult.shtm
http://www.nimh.nih.gov/statistics/1mdd_adult.shtm

