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Abstract 

Background: Post-stroke depression (PSD) is a common neuropsychiatric complication that adversely affects 
quality of life, particularly in low- and middle-income countries such as Pakistan, where comorbid conditions, 
including diabetes and hypertension, are highly prevalent. This study aimed to determine the prevalence and 
predictors of PSD. 

Methodology: A retrospective study was conducted from July to December 2023 at Liaquat National Hospital, 
Karachi, following approval from the Institutional Ethical Review Committee. Using non-probability consecutive 
sampling, 372 patients within five years of stroke onset were enrolled during the subacute phase, defined as one-
month post-stroke. The Patient Health Questionnaire-9 (PHQ-9) was administered at one month and reassessed at 
six months. Patients identified with PSD received antidepressant therapy. Data were collected using a semi-
structured questionnaire and analyzed through descriptive statistics and inferential tests, including confidence 
intervals and p-values to determine statistical significance. 

Results: Among the 372 participants, 35.5% exhibited symptoms of PSD; 90.9% of affected individuals received 
antidepressants, and 80% of these reported improved mood by six months. No significant association was observed 
between PSD and National Institute of Health Stroke Scale (NIHSS) scores. Ischemic stroke was strongly associated 
with higher odds of PSD in both unadjusted and adjusted analyses. Patients younger than 50 years also demonstrated 
greater susceptibility to depressive symptoms. Hypertension emerged as a significant predictor of PSD, with 
markedly elevated odds in both models. Overall, 26.9% of patients demonstrated moderate depressive severity on 
the PHQ-9. 

Conclusion: Younger age, ischemic stroke subtype, and hypertension were significant predictors of PSD. 
Antidepressant treatment was widely administered and associated with clinical improvement at six-month follow-
up. 
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Introduction 
ost-stroke depression (PSD) is the most common psychiatric complication that occurs after 

a stroke, affecting approximately one-third of stroke survivors and typically emerging within 

a month to one year post-stroke (1). Globally, stroke impacts nearly 12 million people 

annually, resulting in 6.5 million deaths and leaving millions with permanent disability. It is 

the second leading cause of death and third leading cause of disability and death combined 

worldwide (2). The burden of stroke is increasing rapidly in low- and middle-income countries 

(LMICs), including Pakistan, due to the high prevalence of risk factors such as diabetes, 

hypertension, and cardiovascular diseases (3). According to the 2017 consensus, the incidence of 

stroke in Pakistan is 131.6 per 100,000 (4). 

PSD is associated with multiple risk factors, including female gender, genetic factors, 

history of depression or stroke, stroke severity, lesion location, degree of physical disability, and 

level of social support (5, 6). Its consequences are profound, patients with PSD face increased 

mortality, delayed recovery, greater cognitive defects, reduced quality of life, and a higher risk of 

suicidal ideations compared to non-depressed stroke survivors. The relationship between stroke 

and depression is multifactorial, involving psychological, social and biological mechanisms.  
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Biologically, alterations in hypothalamic-pituitary-adrenal 

(HPA) axis, modifications in the ascending monoamine systems, 

elevated proinflammatory cytokines, and disruption of 

prefrontal-subcortical circuits, impaired neuroplasticity and 

glutamate neurotransmission have all been implicated (5). 

Local data from Pakistan underscore the magnitude of 

PSD. A multicenter study in Karachi reported PSD in 68.5 % of 

stroke survivors, with about 71.70% encountering at least one 

post-stroke complication (3). Another cross-sectional study at 

the Armed Forces Institute of Mental health in Rawalpindi found 

depression in 39.2% of stroke patients (7). With Pakistan’s aging 

population and rising burden of vascular risk factors such as 

hypertension, diabetes, and dyslipidemia, stroke is becoming a 

major contributor to long-term disability (8). Despite this, 

research on the psychological sequelae of stroke, particularly 

PSD, remains limited. Cultural stigmatization to mental illness, 

low awareness, and lack of integrated neuropsychiatric care 

contribute to the underdiagnoses and undertreatment of PSD in 

Pakistan (9). Women, in particular, may experience greater 

vulnerability to depression due to caregiving expectations and 

limited access to mental health care (10). These sociocultural 

influences highlight the need for population-specific data to 

guide intervention strategies.Moreover, findings on the 

association between stroke characteristics and depression have 

been inconsistent (11,12). This gap is relevant for Pakistan, 

where the ethnic and genetic predispositions, and differences in 

healthcare infrastructure, and social support may influence the 

prevalence and clinical course of PSD. 

The findings from this study underscore the intricate 

interplay between stroke and depressive symptoms, shedding 

light on several key demographic and clinical factors that 

influence post-stroke depression and its management. We 

hypothesized certain anatomical domains like stroke laterality, 

location and severity as the biggest contributors towards the 

development of depressive symptoms.  
 

Methodology 
This retrospective cohort study investigated the multifaceted 

determinants of post-stroke depression and its treatment within 

the Neurology outpatient department of Liaquat National 

Hospital, Karachi from July to December 2023 following ethical 

approval from Institutional Review Committee (Reference 

number #0908-2023-LNH-ERC).  

Patients with ischemic or hemorrhagic stroke who 

presented within one month of symptom onset were eligible. 

Non-probability consecutive sampling was employed, wherein 

all patients who met the inclusion criteria and had complete 

medical records during the study period were included without 

random selection. 

Independent variables included age, gender, residence, 

marital status, employment status, and comorbidities. These 

were analyzed in relation to the dependent variable; depression 

following stroke and antidepressant therapy. Inclusion criteria 

consisted of patients aged 18 and above with a confirmed 

diagnosis of stroke within the past 1 month. Exclusion criteria 

included patients with pre-existing depression diagnoses, those 

who did not consent, and individuals with conditions that mimic 

stroke like seizures and hypoglycemia. Pre-existing depression 

diagnoses was identified through past medical record and stroke 

mimics were ruled out through clinical evaluation, lab tests and 

neuroimaging. 

The sample size was calculated using WHO software 

based on a post-stroke depression prevalence of 39.2%, at a 95% 

confidence interval , and a 7% margin of error, yielding a cohort 

of 372 patients (7). 

Data were acquired from patient records using a 

standardized questionnaire that captured demographic 

variables, stroke characteristics, and antidepressant use. Type of 

stroke was confirmed via imaging and stroke severity was 

assessed using the National Institute of Health Stroke Scale 

(NIHSS) at baseline. Depression was evaluated using the Patient 

Health Questionnaire-9 (PHQ-9), a validated screening tool for 

assessing the severity of depression, at a month after stroke and 

6 months post-stroke. The PHQ-9 consists of nine questions 

aligned with the diagnostic criteria for major depressive 

disorder. Based on the PHQ-9 scores, depression was 

categorized as mild (5–9), moderate (10–14), or severe (15–27). 

Patients in subacute phase of stroke who were categorized as 

having depression based on the PHQ-9 received anti 

depressants. 

Data analysis was performed using SPSS Statistics 

version 27. Means and standard deviations were reported for 

quantitative variables, while frequencies and percentages were 

used for qualitative variables. The Fisher Exact Test and Chi-

Square Test were used to determine associations between 

categorical variables. Odds ratios were calculated using 

univariate and multivariate logistic regression. A p-value < 0.05 

was considered statistically significant. Multicollinearity among 

independent variables was not formally assessed prior to 

multivariate regression. This is acknowledged as a limitation of 

the analysis 

Verbal informed consent was taken from the patient 

ensuring them that their identity will remain confidential. 

 

Results 
This study included 372 participants, with 132 patients (35.5%) 

reporting post-stroke depression symptoms. The average 

duration of stroke for those experiencing depression was 6.5+/-

20.3 months.   

Depression following stroke was significantly 

associated with age group (p = 0.037), hypertension (p = 0.000), 

atrial fibrillation (p = 0.046), stroke type (p = 0.032), and 

smoking status (p = 0.041).  The results of the multivariate 

logistic regression showed that patients under 50 years old were 

more likely to experience depressive symptoms than patients 

over 50 years old (OR 2.402, 95% CI 1.425-4.051, p = 0.001). 

Right-sided strokes were associated with twice the odds of PSD 

compared to left-sided strokes (OR 2.000, 95% CI 1.046-3.824, p 

= 0.036). Ischemic strokes were more strongly associated with 

depression than hemorrhagic strokes (adjusted OR 2.562, 95% 

CI 1.531-4.286, p = 0.000). Hypertension significantly increased 

the odds of depression (adjusted OR 6.255, 95% CI 3.089-

12.666, p = 0.000). 

From 132 patients who reported depression, 120 

patients (90.9%) received treatment, while 12 patients (9.1%) 
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did not. The most commonly prescribed antidepressant was 

Escitalopram (51.7%), followed by Fluoxetine (20%) and 

Paroxetine (9.9%). Side effects were reported by only 3.4% of 

patients. Mood improvement was reported by 96 individuals 

(80%), while 24 (20%) did not.  

A small fraction, 8 participants (2.2%), had a history of 

depression before their stroke, and most had a support system 

to cope with depression. However, only 48 individuals (12.9%) 

had access to resources for managing depression and stroke 

recovery. Normality of quantitative variables was not formally 

assessed, which is a limitation of the analysis 

Table 1: Descriptive statistics of study population (n=372)  
n (%) Post-stroke 

Depression 

p-

value 

  Yes No  

Gender 

Male 220(59.1) 76(57.6) 144(60) 0.649 

Female 152(40.9) 56(42.4) 96(40) 

Age group 

≤50 years 100(26.9) 44(33.3) 56(23.3) 0.037* 

>50 years 272(73.1) 88(66.7) 184(76.7) 

Marital Status 

Single 12(3.2) ---- ---- ---- 

Ever married 360(94.6) ---- ---- ---- 

Co-morbidities 

Hypertension 292(78.5) 120(90.9) 172(71.7) 0.000* 

Diabetes 

mellitus 

64(17.2) 16(12.1) 48(20) 0.054 

Atrial 

fibrillation 

24(6.5) 4(3) 20(8.3) 0.046* 

Dyslipidemia 12(3.2) 4(3) 8(3.3) 1.000 

Occupation 

Businessman 24(6.5) ---- ---- ---- 

Skilled Laborer 32(8.6) ---- ---- ---- 

Government 

employee 

24(6.5) ---- ---- ---- 

Professional 52(14) ---- ---- ---- 

Teacher 56(15.1) ---- ---- ---- 

Retired 52(14) ---- ---- ---- 

Unemployed 112(30.1) ---- ---- ---- 

Housewife 20(5.4) ---- ---- ---- 

Stroke Laterality  

Right side 160(43) 64(49.5) 96(40) 0.105 

Left side 148(39.8) 52(39.4) 96(40) 

Both 64(17.2) 16(12.1) 48(20) 

Smoking Status 

Smoker 44(11.8) 20(15.2) 24(100) 0.041* 

Non-Smoker 328(88.2) 112(84.8) 216(90) 

Stroke Type 

Ischemic 256(68.8) 100(75.8) 156(65) 0.032* 

Hemorrhagic 116(31.2) 32(24.2) 84(35) 

NIH Stroke Scale 

Minor (1-4) 124(33.3) 40(30.3) 84(35) 0.177 

Moderate (5-15) 223(59.9) 80(60.6) 143(59.6) 

Moderate to 

Severe (16-20) 

20(5.4) 8(6.1) 12(5) 

Severe (21-42) 5(1.3) 4(3) 1(0.4) 

 
Figure 1: Comparison of Depression Severity assessed by PHQ-9 at 
Baseline and 6-Month Follow-Up (n=372) 

Table 2: Odds ratio for Patients with Post-stroke Depression 
(n=327) 

 Un Adjusted Adjusted 

 p-

value 

OR  

(95% CI) 

p-

value 

OR  

(95% CI) 

Gender 

Male 
0.649 

0.905 

(0.588-1.392) 
---- ---- 

Female Ref ---- ---- 

Age group 

≤50 years 
0.038* 

1.643 

(1.027-2.627) 
0.001 

2.402 

(1.425-4.051) 

>50 years Ref ---- Ref 

Hypertension 

Yes 
0.000* 

3.953 

(2.051-7.622) 
0.000* 

6.255 

(3.089-12.66) 

No Ref ---- Ref 

Diabetes mellitus 

Yes 
0.056 

0.552 

(0.299-1.016) 
---- ---- 

No Ref ---- ---- 

Atrial Fibrillation 

Yes 
0.056 

0.344 

(0.115-1.028) 
---- ---- 

No Ref ---- ---- 

Dyslipidemia 

Yes 
0.874 

0.906 

(0.268-3.068) 
---- ---- 

No Ref ---- ---- 

Stroke Type 

Ischemic 
0.033* 

1.683 

(1.043-2.715) 
0.000* 

2.562 

(1.531-4.286) 

Hemorrhagic Ref ---- Ref 

Stroke Laterality 

Right 0.036* 
2.000 

(1.046-3.824) 
---- ---- 

Left 0.149 
1.625 

(0.841-3.140) 
---- ---- 

Both  Ref ---- ---- 

NIH Stroke Scale 

Minor (1-4) 0.061 
0.119 

(0.013-1.100) 
---- ---- 

Moderate (5-

15) 
0.081 

0.140 

(0.015-1.273) 
---- ---- 
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 Un Adjusted Adjusted 

 p-

value 

OR  

(95% CI) 

p-

value 

OR  

(95% CI) 

Moderate to 

Severe  

(16-20) 

0.138 
0.167 

(0.016-1.777) 
---- ---- 

Severe  

(21-42) 
---- Ref ---- ---- 

Smoking Status 

Smoker 
0.144 

1.607 

(0.851-3.035) 
---- ---- 

Non-Smoker Ref ---- ---- 

 

Discussion 
The prevalence of PSD in this study aligns with global literature. 

Contrary to our hypothesis, we did not find a statistically 

significant association between stroke laterality and severity. 

However, patients with ischemic stroke have higher odds of 

developing depression compared to those with hemorrhagic 

stroke. 

A review integrating 13 additional studies, 

encompassing research from Europe, Oceania, Asia, USA, and 

Africa, highlighted that the prevalence of post-stroke depression 

remained consistent across various studies conducted at 

different times and in diverse settings. Interestingly, the 

prevalence rates observed by them are similar to the findings in 

this study. (5) In a recent meta-analysis, the overall prevalence 

was determined to be 27% (95% CI 25–30) (1). 

Current findings support earlier research showing that 

the majority of stroke survivors have moderately severe 

depressive disorder. This trend highlights the substantial 

psychological impact that people with long-term medical 

illnesses, such as stroke, must endure. As a result, it highlights 

how important it is to provide comprehensive mental health and 

supportive services that are specially designed for stroke 

survivors (13). 

This study examined various predictors of post-stroke 

depression. Stroke severity was assessed using the NIHSS, with 

more severe strokes typically leading to greater disability. 

Despite the majority of patients experiencing moderate strokes, 

no statistically significant link was found between stroke 

severity and depressive symptoms. The literature on this subject 

is inconsistent: two studies reported a correlation between 

disability and depression during follow-up, whereas another 

study found no such association (14, 15, 16). Studies across India 

and Europe indicated that there is no association between stroke 

severity and depression following a stroke (17, 18, 19). 

Dominant brain involvement can lead to significant 

cognitive impairment, which might be a contributor towards 

depression in stroke patients as they are not able to address 

their complaints. Douven et al. discovered that early onset 

depression was most strongly predicted by a left-sided 

hemispheric lesion (20). Specifically, a lesion in the left anterior 

hemisphere resulted in a threefold higher rate of major 

depression compared to a lesion in the left posterior 

hemisphere, and up to twofold higher compared to a lesion in the 

right hemisphere (21). However, a recent cohort observed that 

association of lesion location and depression symptoms  varied 

at baseline and six months and became insignificant eventually 

(22). According to a systematic review by Douven et al., while 

there may be some cases where a specific area of the brain is 

linked to depression, the evidence is insufficient to confirm a 

definitive relationship because there was no significant overall 

association between PSD and lesion laterality (20). Due to the 

inclusion of a retrospective cohort and the majority of patients 

reporting symptom onset after three months post-stroke, a 

significant association with laterality could not be established. 

Our initial hypothesis predicted a relationship between 

stroke severity, lesion laterality and PSD, however, our analysis 

did not confirm it. Several studies, including a large-scale lesion-

symptom mapping study in acute stroke, highlight that although 

specific brain lesion correlate with distinct depressive 

symptoms, overall PSD severity may not directly relate to lesion 

side or total severity score (23, 24). Moreover, the influence of 

stroke severity on depression appears more pronounced 

immediately post-stroke, whereas in long-term follow-up, 

consistent with our retrospective assessment, the association 

attenuated. This suggests lesion-specific factors may only exert 

short-term effect or may vary by symptom. 

Lack of social support has been identified in the 

literature as a significant trigger with a causal link to depression 

following a stroke (5,14). In this study, however, the majority of 

participants benefited from a robust support system, likely due 

to the Pakistani cultural norms of extended family living 

arrangements and the deeply ingrained belief that caring for 

one's parents is a spiritual obligation. These factors appear to 

mitigate the impact of social isolation on post-stroke depression 

in this cohort. A recent study showed that larger household size 

was significantly protective against PSD at baseline, immediately 

after and 3-months after stroke (25). 

Patients younger than 65 years demonstrated higher 

odds of depression following a stroke. Longitudinal studies in 

stroke populations have consistently shown that younger age is 

associated with an increased risk of depression after a stroke. 

Multiple interconnected elements can be ascribed to this 

phenomenon (26). Firstly, compared to older people, younger 

stroke patients frequently have more severe disruptions to their 

lives, which affect their social lives, work, and family obligations. 

Depression symptoms can arise as a result of the pressures and 

disruption of habits that follow. Secondly, younger stroke 

survivors might be more susceptible to the psychological 

aftereffects of their stroke because they lack the coping 

strategies and social networks that older people created over 

time.  

This study fills a crucial gap in the literature by 

addressing the scarcity of data regarding the prevalence of 

depression across all stroke subtypes, including both 

hemorrhagic and ischemic strokes. Surprisingly, the findings 

reveal higher odds of depression among ischemic stroke patients 
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(OR 2.562, 95% CI 1.531-4.286), which contradicts existing 

literature that typically associates depression with hemorrhagic 

strokes (27). This discrepancy may stem from methodological 

variations, such as differences in study design and the relatively 

small sample size. Additionally, ethnic disparities, wherein 

certain populations are predisposed to hemorrhagic strokes 

more than ischemic strokes, could contribute to this unexpected 

result. Ischemic stroke survivors often experience prolong 

motor and cognitive deficits, which contribute to feeling of 

helplessness and reduced quality of life, making them more 

prone to depression. Additionally, higher survival rates in 

ischemic cases permit depression to emerge over time. 

The study analyzed the type, dosage, and duration of 

antidepressant medications administered, revealing that 

selective serotonin reuptake inhibitors (SSRIs) were the most 

frequently prescribed. Although SSRI are widely used in clinical 

practice for PSD, the overall evidence on their efficacy varies. 

Randomized trials provide limited data on the efficacy of SSRIs 

in treating post-stroke depression, however they suggest a 

moderate positive impact. (28) Further research is needed to 

clarify their clinical benefits and risks in the PSD population. 

While the prevailing focus of many studies lies in 

assessing the prevalence of depression solely among ischemic 

stroke patients, this research takes a pioneering approach by 

encompassing both hemorrhagic and ischemic stroke cases. This 

inclusive methodology stands as a unique strength and 

innovation of the study 

 

Limitations 

One limitation of this study was the inability to establish the 

association between treatment response and contributing 

factors for PSD, as the majority of patients with depressive 

symptoms were already undergoing antidepressant therapy. A 

recommendation for future research is to control the use of 

antidepressant medication when examining the factors 

contributing to depression in stroke patients. Another limitation 

was the variability in stroke symptom onset, which prevented 

evaluation of the impact of depression on stroke recovery.  

Such research should be carried out through 

population-based studies with substantial sample sizes and 

extended follow-up periods. Studies should explore the long-

term trends in both the incidence and prevalence of depression 

at various intervals post-stroke, as well as the timing of 

depression onset, recovery patterns, and recurrence rates. 

Identifying predictors of depression following a stroke would 

assist clinicians in identifying patients who are at elevated risk 

of developing this issue. This emphasis on predictive factors is 

crucial for informing the design of clinical trials aimed at 

preventing post-stroke depression. 

 

Conclusion 
In this cohort, age younger than 50 years, ischemic stroke, and 

the presence of comorbidities like hypertension and atrial 

fibrillation were significantly associated with PSD. Most of the 

affected patients received antidepressant therapy, 

predominantly SSRIs, with a high rate of improvement based on 

the PHQ-9 scores at 6-month follow-up. 

A key strength of this study is the inclusion of both 

ischemic and hemorrhagic stroke, revealing an unexpected 

stronger association between ischemic stroke and depression. 

This finding contradicts existing literature and prompts further 

exploration into population-specific patterns and 

methodological differences. However, limitations such as the 

inability to assess treatment response predictors and variation 

in stroke onset timing must be acknowledged. These constraints 

limit the ability to fully evaluate the temporal relationship 

between stroke and depression outcomes. 

These findings highlight the importance of routine 

screening for depression in stroke patients, especially among 

younger individuals and those with ischemic stroke. Future 

prospective, controlled studies are needed to investigate causal 

mechanisms, evaluate long-term treatment outcomes, and 

identify modifiable risk factors, ultimately guiding the 

development of tailored interventions aimed at enhancing the 

quality of life for stroke survivors. 
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