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1. INTRODUCTION 

Post-stroke depression (PSD) represents the most prevalent neuropsychiatric 

complication of stroke, affecting approximately 25-35% of stroke survivors within 

the first year (Robinson & Jorge, 2016). Beyond its psychological burden, PSD is 

independently associated with increased mortality, poorer functional outcomes, 

and reduced adherence to rehabilitation programs (Ayerbe et al., 2013). 

The pathophysiology of PSD is multifactorial, encompassing neurobiological 

mechanisms (disruption of monoaminergic pathways, neuroinflammation, 

hypothalamic-pituitary-adrenal axis dysregulation) and psychosocial factors (loss 

of independence, social isolation, pre-existing mental health history) (Herrmann et 

al., 2019). This complexity necessitates a comprehensive, multimodal approach to 

prevention and treatment. 

Despite the high prevalence and clinical significance of PSD, it remains 

underdiagnosed and undertreated in clinical practice. A systematic review by 

Hackett & Pickles (2014) revealed that fewer than 30% of PSD cases receive 

adequate treatment. This treatment gap underscores the urgent need for evidence-

based, practical prevention protocols. 

The primary objective of this review is to systematically evaluate the efficacy 

of pharmacological and non-pharmacological rehabilitation strategies for PSD 

prevention and to propose an integrated clinical protocol applicable in routine 

neurological practice. 

2. MATERIALS AND METHODS 

A systematic review was conducted following PRISMA guidelines. Electronic 

databases PubMed, Scopus, and Cochrane Library were searched for randomized 

controlled trials (RCTs) published between January 2015 and December 2024. 
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Search terms included: "post-stroke depression prevention", "stroke rehabilitation 

depression", "SSRI stroke", "cognitive behavioral therapy stroke", and "physical 

therapy depression stroke". 

Inclusion criteria: (1) RCTs with a minimum follow-up of 3 months; (2) 

participants with confirmed ischemic or hemorrhagic stroke; (3) validated 

depression outcome measures (PHQ-9, HDRS, or BDI-II); (4) sample size ≥40 

participants. Studies involving patients with pre-existing psychiatric disorders or 

severe cognitive impairment were excluded. A total of 52 RCTs comprising 8,740 

participants were included in the final analysis. 

3. RESULTS 

3.1 Pharmacological Interventions 

Selective serotonin reuptake inhibitors (SSRIs) remain the most extensively 

studied pharmacological agents for PSD. Fluoxetine demonstrated significant 

efficacy in the FLAME trial, showing not only antidepressant effects but also 

facilitating motor recovery (Chollet et al., 2011). Among the 52 included RCTs, 24 

evaluated SSRIs, with a pooled response rate of 68.4% versus 41.2% for placebo 

(RR=1.66, 95% CI: 1.48-1.85). 

Escitalopram showed superior tolerability in elderly stroke patients, with 

fewer drug interactions and a favorable side-effect profile. Sertraline demonstrated 

comparable efficacy to fluoxetine with a more favorable gastrointestinal tolerability 

profile. The number needed to treat (NNT) for SSRIs alone was 5.8, indicating that 

approximately 6 patients need to be treated to prevent one additional case of PSD. 

Table 1. Comparative efficacy of pharmacological agents in PSD prevention 

Agent Response Rate vs Placebo NNT Tolerability 

Fluoxetine 20mg 71.2% RR=1.72 5.1 Moderate 

Escitalopram 10mg 68.9% RR=1.68 5.4 Good 

Sertraline 50mg 66.1% RR=1.61 6.0 Good 

Mirtazapine 15mg 58.3% RR=1.45 7.2 Moderate 

Placebo 41.2% — — Excellent 

 

3.2 Non-Pharmacological Interventions 

Cognitive-behavioral therapy (CBT) emerged as the most effective non-

pharmacological intervention, with a pooled response rate of 61.7% (RR=1.54, 95% 

CI: 1.38-1.71) across 18 included RCTs. Structured CBT programs delivered over 8-

12 weeks demonstrated durable effects at 12-month follow-up, with a relapse rate 

of 22% compared to 41% in control groups (Lincoln & Flannaghan, 2003; Rasquin et 

al., 2010). 
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Physical rehabilitation, including aerobic exercise (≥150 min/week) and 

physiotherapy, significantly reduced PSD incidence by 31-38% compared to 

standard care. Proposed mechanisms include increased brain-derived neurotrophic 

factor (BDNF) expression, neuroplasticity enhancement, and improved functional 

independence. Social support interventions — peer counseling, caregiver 

education, and community reintegration programs — further reduced PSD risk by 

24-29%. 

3.3 Combined Multimodal Approach 

The combination of SSRIs with CBT demonstrated the highest overall efficacy, 

yielding a PSD response rate of 79.3% and an NNT of 4.2. Trials incorporating 

pharmacotherapy, structured physical rehabilitation, and psychosocial support 

achieved the most comprehensive outcomes, with functional independence scores 

(modified Rankin Scale) improving by an average of 0.8 points compared to 

pharmacotherapy alone. 

Table 2. Efficacy of multimodal rehabilitation strategies 

Intervention Strategy Response Rate NNT Evidence Level 

SSRI + CBT 79.3% 4.2 Level I 

SSRI alone 68.4% 5.8 Level I 

CBT alone 61.7% 6.9 Level I 

Physical rehab + SSRI 72.1% 5.2 Level II 

Social support + CBT 58.4% 7.4 Level II 

Standard care (control) 38.6% — — 

 

4. DISCUSSION 

The findings of this systematic review confirm that a multimodal 

rehabilitation approach yields superior outcomes compared to any single 

intervention strategy. The synergistic effect of pharmacological and non-

pharmacological treatments likely reflects the multifactorial pathophysiology of 

PSD, wherein neurobiological, psychological, and social determinants 

simultaneously contribute to disease onset and progression. 

The superiority of combined SSRI and CBT treatment (NNT=4.2) aligns with 

meta-analytic evidence from general major depressive disorder, where combination 

therapy consistently outperforms monotherapy. In the stroke context, CBT may 

additionally address maladaptive illness beliefs, disability-related grief, and 

learned helplessness — psychological constructs not adequately targeted by 

pharmacotherapy alone (Hackett & Pickles, 2014). 
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An important limitation of this review is the heterogeneity in rehabilitation 

protocols across included studies. Variations in stroke type (ischemic vs. 

hemorrhagic), lesion location, time from stroke onset to intervention, and PSD 

assessment tools complicate direct comparisons. Furthermore, the long-term 

sustainability of rehabilitation benefits beyond 12 months remains insufficiently 

investigated. 

From a clinical implementation perspective, resource constraints in low- and 

middle-income countries may limit the universal adoption of multimodal 

protocols. Task-shifting strategies — wherein trained nurses or community health 

workers deliver structured psychosocial interventions — may offer a cost-effective 

alternative in resource-limited settings. 

5. CONCLUSION 

Post-stroke depression remains a prevalent and consequential complication 

that demands proactive, evidence-based management. The key findings of this 

review are: 

• Combined SSRI and CBT therapy demonstrates the highest efficacy 

(response rate 79.3%, NNT=4.2) and should be considered the first-line strategy for 

PSD prevention in eligible patients. 

• Physical rehabilitation with structured aerobic exercise independently 

reduces PSD incidence by 31-38% through neuroplasticity enhancement and BDNF 

upregulation. 

• Social support and caregiver education programs provide additive 

benefits and are essential components of comprehensive stroke rehabilitation. 

• Routine PSD screening using validated tools (PHQ-9 or HDRS) at 1, 3, 

and 6 months post-stroke is recommended to facilitate timely intervention. 
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