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Abstract
Background

Depression is one of the most common neuropsychiatric complications after stroke.

Objective

To assess the prevalence and factors associated with depression among stroke patients among post
stroke patients at St Paul’s Hospital Millennium Medical College, A.A, Ethiopia

Method

A hospital based cross sectional study design was conducted among 159 post stroke patients who were
on follow up at SPHMMC neurology OPD from March-July, 2018 by using  Patient Health Questionnaire
(PHQ-9). Bivariate as well as multivariate logistic regressions were used to identify associated factors. 𝑝
value of < 0.05 was considered statistically signi�cant.

Results

The prevalence of post stroke depression is 43.4 %. Factors associated with increased risk of depression
after strokes are age between 45 and 64 and shorter duration after the diagnosis of strokes (less than 3
months and between 3 to 6 months).

Conclusion and recommendation

PSD occurs in nearly half of the stroke patients. Age and time from diagnosis of stroke affect
development of depression after stroke. We recommend that every stroke patient should be screened for
depression as part of a comprehensive post stroke care.

Introduction
According to WHO depression is common mental disorder which is characterized by sadness, loss of
interest in activities and decreased energy (1). One of the most common neuropsychiatric complications
of stroke is depression, which has huge pervasiveness and affects around 33% of all stroke patients (2).

The occurrence of depression has been found to have a negative effect in the post-stroke stage. PSD, or
even some symptoms of depression after stroke, have been related with, hindrance in physical working
and dialect, longer hospitalization, lessened personal satisfaction and subjective weaknesses, reduced
quality of life and overall increased mortality rate (3, 4). Studies have upheld that PSD has fundamental
biological and psychosocial etiologic factors, for example, subjective weakness, female sex, hyper
cortisolism, cognitive impairment, living alone and past depression (4, 5).
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Stroke is de�ned as rapidly developed clinical signs of focal or global disturbance of cerebral function,
lasting for more than 24 hours, with no apparent non-vascular cause(s) (5). It is caused by the interruption
of the blood supply to the brain, usually because a blood vessel ruptures or is blocked by a clot. This cuts
off the supply of nutrients and oxygen causing damage to the brain tissue (6).

Around 15 million of world population experiences stroke out of which around 33% (5 million) bite the
dust and 33% end up plainly crippled for all time (7). Comprehensively on each tenth second, a life is
taken by stroke and on each ½ second an episode of stroke happens (8).

Hypertension is the single most important risk factor in stroke which results in over 80% of stroke cases
(12.7 million) around the world. Other important risk factors of stroke are smoking, metabolic
derangements, atrial �brillation, heart attack and heart failure (9).

In developing nations weight of stroke is expanding quickly (10). Stroke is the main source of death in
individuals of age gathering of 60 years or more and is the �fth driving reason for death among
individuals of age between 15–59 years (11). Stroke is observed to be the leading cause worldwide and in
developing nations it is the second driving reason for handicap (12). Inpatient case fatality rate was 30.1%
and a huge number (45.4%) of patients were discharged with neurologic de�cit (13).

Considering high �gure of PSD and its strong correlation with signi�cant impairment, poor rehabilitation
outcome, poor quality of life, and higher mortality than those without signi�cant depressive symptoms
makes it vital to think about their relationship. Despite having many studies done elsewhere, there is
paucity of data concerning the prevalence of PSD and associated factors in context of developing
countries like in Ethiopia. This study was aimed to assess the prevalence of depression and associated
factors among stroke patients on follow up at out- patient neurology clinic-SPHMMC

Methods
Study design and setting

A hospital based analytical cross sectional study was conducted using a questionnaire based interview,
among post stroke patients on follow up at SPHMMC neurology OPD.

St. Paul’s Hospital Millennium Medical College, as it is known today, was established through a decree of
the Council of Ministers in 2007. However, the hospital was established in 1968 by the late Emperor Haile
Selassie. It is governed by a board under the Federal Ministry of Health and located at capital city of
Ethiopia, Addis Ababa.

Study Population and Sampling Procedure

All post stroke patients on follow up at neurology OPD (SPHMMC) during the study period and age of 18
years and above, those who gave consent, patients who had brain imaging documented on the chart or
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obtained from electronic data from radiology department. Whereas those with history of mood disorder
prior to the diagnosis of stroke, language impairment (severe enough to prevent valid neuropsychiatric
assessment, history of some other CNS disease (e.g., head trauma, multiple sclerosis, medically unstable
including symptoms of delirium were excluded.

Sample size was calculated using single population proportion formula taking p value from another
similar study conducted p= 33 %, level of signi�cance 5% (a=0.05), margin of error 5% (d=0.05) and, the
total sample was 159.

Data collection

The data were collected using structured questionnaire which is prepared in English language, with both
closed and open ended questions that was translated to Amharic language and Afaan Oromo for the
respondents; the tool for screening depression in stroke patients is the PHQ-9,Amharic and Afaan Oromo
versions which have already been validated.

A PHQ-9 threshold score of 10 was found to give optimal discriminatory power with respect to diagnosis
of MDD via the clinical interview (sensitivity=86% and speci�city=67%) (34).Hence, those who scored 10 or
greater were considered to have PSD.

The questionnaire was �lled by trained individuals for the data collection; the questionnaire was pretested
at similar hospital with a similar setting, on patients who ful�ll the inclusion criteria (but who do not
participate in the study), before the actual data collection period to check clarity of the questions, their
sensitivity and completeness.

Training was given to the data collectors before actual data collection period, the questionnaire was
prepared and organized as simple as possible so that it can easily be understood both by data collectors
and respondents and it was presented before the data collection period, completeness and consistency
was checked by the researcher.

Data was collected by two trained data collectors (nurses) after being trained for three days ahead of
data collection. Data collection was done from March to July 2018. The study’s criteria and purpose was
also explained in detail to all of them and to their relatives/caregivers. Written informed consent of
patients to participate in study was sought.

Afterwards, the interviews of the patients (who ful�lled the inclusion criteria) was conducted using the
questionnaire devised for this study, during follow up visits (OPD timing from 8:30 AM to 12:00 PM in
week days except Wednesdays) of the post stroke patients to the neurology OPD.

Data management

The data was entered using Epi info and analyzed by using SPSS version 25.0 software. The data was
cleaned and rechecked for its consistency. The descriptive analysis was done by simple frequencies and
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proportions, the results are presented by tables, pie charts and graphs. Simple logistic regression analysis
was performed to evaluate the strength of association between PSD, socioeconomic, demographic and
stroke characteristics. Multiple logistic regression analysis of all statistically signi�cant variables was
also performed to control potential confounders. P-value less than 0.05 was considered statistically
signi�cant. Both simple and multiple regression analysis were expressed as odd ratios (OR) with 95%
con�dence interval (CI).

Operational De�nitions

Stroke- An imaging con�rmed diagnosis of stroke with a comment of a radiologist.

Depression - The patient must ful�ll the de�ning criteria for depression according to PHQ-9 i.e. a
score of 10 or greater.

Post stroke depression-New onset of depression after the occurrence of the stroke.

Result
A total of 159 post stroke patients were enrolled in this study to assess the magnitude and associated
factor of depression in stroke patient. Baseline demographic and stroke characteristics are appended:

5.1 Baseline Characteristics of Post Stroke Patients

5.1.1 Socio demographic characteristics of participants

Among the total of 159 patients 92(57.9%) were male and 67(42.1%) female (Male: Female 1.4:1). The
mean age of patients was 58.4 (S.D ± 13.7) years. All patients were divided into four different age groups
ranging from 21–90 years. Highest proportion of the patients belonged to 45–64 years age group
77(48.3%) and out of them 44(57.9%) were male and 33(42.1%) were female. The second highest
proportion of patients was in the age group of 65 years and above which was 60(37.7%). Out of all the
study participants 51(32.1%) received no formal education, 30(18.7%) had attended secondary school,
29(18.2%) had college education. With regard to monthly income, 54(33.9%) belong to < 500ETB group,
50(31.4%) fall under the category of 501-1000ETB. The majority, 123(77.4%) of patients were urban
residents. Among the total study subject 65(40.9%) patients were employed (Table-1).

Table-1 Socio demographic characteristics of the post stroke patients on follow up at SPHMMC, AA,
Ethiopia, 2018
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Variables Category Frequency (n) Percentage (%)

Gender Male 92 57.9

Female 67 42.1

Marital status Single 8 5.0

Married 113 71.1

Divorced 2 1.3

Widowed 36 22.6

Residency status Urban 123 77.4

Rural 36 22.6

Educational status Illiterate 51 32.1

Read and write 25 15.7

Primary school 24 15.1

Secondary school 30 18.9

College 29 18.2

Employment status Employed 65 40.9

Un-employed 94 59.1

Average monthly income (Ethiopian Birr) ≤ 500 54 33.9

501–1000 50 31.4

1001–2000 23 14.5

2001–3000 7 4.4

> 3000 25 15.7

5.1.2 Stroke Characteristics
Out of the total of 159 patients 89(56%) had hemorrhagic stroke. The right hemisphere stroke account for
87(54.7%), and 61(38.4%) patients had left side stroke and 11(6.9%) had both left and right side stroke.
Among the total patients 52(32.7%) were 3month-6month, 41(25.8%) were > 1 year and 37(23.3%) were > 
6 month-1 year after diagnosis of stroke. Stroke characteristics are provided in Table-2.

Table-2 Stroke characteristics of the post stroke patients on follow up at SPHMMC, AA, Ethiopia, 2018 (n 
= 159)
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Variable Male Female Total

Stroke type Hemorrhagic stroke 51(57.7%) 38(42.3%) 89(56%)

Ischemic stroke 41(58.6%) 29(41.4%) 70(44%)

Side of stroke Right side 55(59.78%) 32(47.76%) 87(54.7%

Left side 32(34.78%) 29(43.28%) 61(38.4%)

Both left and right 5(5.43%) 6(8.96%) 11(6.9%)

Time from Diagnosis of stroke < 3 Month 17(18.5%) 12(17.9%) 29(18.2%)

3 month-6 month 29(31.5%) 23(34.3%) 52(32.7%)

> 6 month-1 year 20(21.7%) 17(25.4%) 37(23.3%)

> 1 year 26(28.3%) 15(22.4%) 41(25.8%)

5.2 Prevalence of post stroke depression and level of di�culty on daily activity

The overall prevalence of PSD among 159 study subjects was 43.4% (69 out of 159 patients). The
prevalence in males was found 42.3% (39 out of 92) whereas in female it was 44.8% (30 out of 67).
Among the total of 69 depressed patients, 43(62.3%) found to have extreme di�culty, 18(26.1%) had very
di�cult and 7(10.1%) had somewhat di�culty. From the total depressed patients only 1(1.5%) had no
di�culty on performing daily activities.

5.3 Factors associated with PSD among post stroke patients on follow up at SPHMMC, AA, Ethiopia,
2018

In binary logistic regression age of patients, educational level of the patients, monthly income, stroke
type, time from diagnosis of stroke were associated with depression. However in multi variant analysis
after controlling confounding factors signi�cant association was observed only in age of patient and
time from diagnosis of stroke.

Table-3 Univariate and Multi-variable analysis of factors associated with PSD among post stroke patients
on follow up at SPHMMC, AA, Ethiopia, 2018
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Variables Depression N (%) COR(95%CI) AOR(95%CI)

  Yes No    

Demographic Variables        

Age 18–25 years 1(16.6) 5(83.4) 0.5(0.05–
4.3)

0.5(0.4–
5.8)

25–44 Years 6(37.5) 10(62.5) 1.4(0.4–
4.4)

2.1(0.4–
11.8)

45–64 Years 44(57.1) 33(42.9) 3.1(1.5–
6.3)

3.5(1.4–
8.9)

**

≥ 65 Years 18(31.3) 42(68.7) 1 1

Gender Male 39(42.4) 53(57.6) 1.1(0.6-2)  

Female 30(44.8) 37(55.2) 1  

Residency status Urban 54(43.9) 69(56.1) 1  

Rural 15(41.8) 21(58.2) 1.1(0.5–
2.3)

 

Marital status Married 45(39.8) 68(60.2) 1  

  Currently
unmarried

24(52.1) 22(47.8) 1.6(0.8–
3.3)

 

Educational level Illiterate 33(64.7) 18(35.3) 8.8(2.8–27) 2.9(0.5–
17.2)

Read and write 12(48) 13(52) 4.4(1.3–
15.4)

4.4(0.6–
31.6)

Primary 7(29.2) 17(70.8) 1.9(0.5–
7.3)

0.7(0.9–
4.6)

Secondary 12(40) 18(60) 3.2(0.9–
10.7)

2(0.4–10.9)

College and
above

5(17.2) 24(82.8) 1 1

Employment status Employed 28(43.1) 37(56.9) 1.02(0.5–
1.9)

 

Un-employed 41(43.6) 53(56.4) Ref  

Monthly Income (ETB) ≤ 500 33(63.5) 19(36.5) 8.6(2.6–
28.9)

6.8(0.99–
46.1)

501–1000 24(46.1) 28(53.9) 4.6(1.4–
15.5)

2.4(0.36–
16.2)
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Variables Depression N (%) COR(95%CI) AOR(95%CI)

1001–2000 8(34.8) 15(65.2) 2.8(0.7-
11.03)

2.05(0.3–
14.4)

2001–3000 0 7(100) 0.0 0.0

> 3000 4(16) 21(84) 1 1

Stroke type Ischemic stroke 23(32.8) 47(67.2) 1 1

Hemorrhagic
stroke

46(51.7) 43(51.7) 2.1(1.1–
4.2)

1.9(0.8–
4.7)

Side of stroke Left side 32(52.5) 29(47.5) 1.4(0.4–
5.1)

 

Right side 32(36.8) 55(63.2) 1.9(0.9–
3.7)

 

Both side 5(45.5) 6(54.5) 1  

Time from diagnosis of
stroke

< 3 month 21(72.4) 8(27.6) 18.9(5.4–
65.3)

22.3(4.5–
106)

***

3 month-6
month

33(63.5) 19(36.5) 12.5(4.2–
37.3)

19(4.8–
75.5) ***

> 6 month-1 year 10(27.1) 27(72.9) 2.6(0.82–
8.7)

2.16(0.52-9)

> 1 year 5(12.2) 36(87.8) 1 1

* P < 0.05, **P < 0.01, and *** P < 0.001

Discussion
The prevalence of post stroke depression is 43.4 %. Factors contributing to increased risk of depression
after stroke include age between 45 and 64 and shorter duration after the diagnosis of strokes (less than
3 months and between 3 to 6 months).

The prevalence of depression in this study is very high when compared to studies done in Ethiopia,
among the general population, 2.2% (17) and 9.1% (15). The range is very wide when it comes to
prevalence of PSD in studies done worldwide (20–65%)(16). This can be attributed to the difference in
study setting, screening tools, sample size, severity of stroke and other list of factors. The result in this
study is comparable with studies conducted in other developing countries, Uganda (31.5%) (17), Nigeria
(40.1%)(18) and Pakistan (35%)(19).
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Out of the depressed 43.3% of patients, 62.3% of them reported to have extreme di�culty, while 26.1%
found it very di�cult to perform their daily activities. Only one patient (1.5%) had reported no di�culty on
performing daily activities. This highlights some of the devastating effects of PSD clearly.

Most of the study participants lie above the age of 45. This result is comparable with the studies done at
SPHMMC Ethiopia (13) and Ayder referral hospital in Ethiopia(20), but different from a study done at Tikur
Anbessa hospital in Addis Ababa where a quarter of patients were under 34years(21).

The mean age of patients with stroke in this study was 58.4 (S.D ± 13.7) years, which is also comparable
with the study done at SPHMMC on which the reported mean age was 57.53 ± 15.8 years (13). Age
between 45 and 64 showed signi�cant association in the multiple logistic regression analysis.

In this study we found that amongst the 159 patients selected for the study, 57.9% were male and 42.1%
were females. It is in accordance with the results presented by previous study conducted at SPHMMC(13).
Signi�cant association was not observed on gender. A systematic review of 24 studies of stroke patients
reported that gender was not a signi�cant risk factor for PSD in 13 out of 21 studies that examined this
association. However, one-third of these studies identi�ed female sex as a risk factor for PSD (35). Other
socioeconomic and demographic factors like residency status, marital educational status, employment
status and average monthly income did not show association.

The other variable which showed a strong signi�cant association with PSD is a shorter duration from the
diagnosis of stroke, speci�cally less than 3 months and 3 months up to 6 months. Which has also been
reported by most other researches ( 29,30). Overall the prevalence of post stroke depression reduces over
time with improvements in activities of daily living if treatment is initiated early.

In this study out of the selected 159 participants, 56 % of them were having hemorrhagic stroke which
goes in line with most other studies done in Ethiopia(13, 22, 23, 24). Type of stroke had no statistically
signi�cant association with PSD. Most literatures reported that ischemic stroke is more associated with
PSD (25, 26, 27). On the other hand, recent systematic reviews argue against an association between PSD
and the type (i.e., ischemic or hemorrhagic)(28) .

No association was found between stroke lateralization and prevalence of PSD. Lesion location has been
extensively investigated as a risk factor for PSD. With this regard, literatures show contradictory results.
Some show strong association between left side stroke and PSD (25, 31, 32), while others report in
contrary(33, 34). This can be explained by difference in severity of the stroke, size of the lesion, level of
disability and other factors.

This study has potential limitations. Being a cross sectional study, it is di�cult to test the temporal
relation and to establish causal relationship between exposure and outcome. We used a screening tool
(PHQ-9) which could further in�ate the prevalence of PSD. This study was institutional based, limited to a
single hospital and had small number of sample size, which might be biased in stroke type, stroke
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severity and demographic characteristics of the patients. The study does not control common
comorbidities like hypertension, cardiovascular disorders, diabetes mellitus, neurocognitive impairment,
and concomitant medications taken, which can pose a higher burden of depression independently.
Therefore, it affects the generalizability of the results to all stroke patients. Despite its limitations the
study has signi�cant importance in showing the prevalence of PSD, its impact on daily life and
contributes to early detection and management.

Conclusion And Recommendation
The prevalence of post stroke depression is high and frequent (nearly half) among stroke patients on
follow up at SPHMMC. Age and time from stroke diagnosis are important determinants of PSD. PSD has
signi�cant negative impact on the functionality and day to day life of those patients. Despite all this, PSD
remained under recognized.

We recommend that adequate attention should be given to the evaluation and early detection of
neuropsychiatric (particularly depression) sequels posed on stroke survivors, with respect to a
comprehensive post stroke care. Providing training sessions and easily applicable screening tools of
depression are suggested for health care professionals. Further, large scale hospital and community
based studies are also recommended.
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