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ABSTRACT 

Electroconvulsive Therapy (ECT) has evolved significantly from its 

historical origins into a highly effective and safe treatment for severe 

mental illnesses. This review article synthesizes contemporary research 

from 2016 to 2025, providing a comprehensive overview of modern 

ECT practices. It details the procedure's current indications, 

highlighting its superior efficacy in treatment-resistant depression, 

bipolar disorder, and certain forms of schizophrenia. The article 

explores the proposed neurobiological mechanisms, including 

neurotransmitter modulation and neuroplastic changes, as elucidated 

by recent neuroimaging studies. Advancements in anesthesia and 

stimulation techniques have substantially improved safety and 

minimized side effects, particularly cognitive impacts like memory impairment, which are 

thoroughly discussed alongside strategies for mitigation. Ethical considerations, emphasizing 

informed consent and patient autonomy, are critically examined. Furthermore, the review 

addresses diverse patient perspectives, the persistent societal stigma surrounding ECT, its 

application in special populations (e.g., pregnant individuals, older adults), and its 

demonstrated cost-effectiveness. Finally, it outlines future research directions aimed at 

personalized ECT protocols and further demystifying its complex therapeutic actions, 

underscoring its indispensable role in modern psychiatric care. 
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INTRODUCTION 

Electroconvulsive Therapy (ECT) has long been a subject of both fascination and controversy 

in the realm of psychiatric treatment. From its early, often misunderstood applications, ECT 

has undergone profound transformations, evolving into a sophisticated and highly effective 

medical procedure. Modern advancements in anesthesia, electrical stimulation techniques, 

and patient monitoring have dramatically enhanced its safety profile and therapeutic 

precision. Despite these significant strides, historical stigma and public misconceptions 

continue to shadow its widespread acceptance. 

 

This review article aims to provide a comprehensive and contemporary overview of 

Electroconvulsive Therapy, drawing upon robust research published between 2016 and 2025. 

By synthesizing the latest evidence, we seek to illuminate the current understanding of ECT's 

clinical utility, its underlying neurobiological mechanisms, and the advancements that have 

reshaped its practice. We will delve into its established efficacy for severe and treatment-

resistant mental illnesses, critically examine its side effects, particularly cognitive impacts, 

and discuss the paramount importance of ethical considerations and informed consent. 

Furthermore, this article will explore the diverse experiences of patients, analyze the societal 

stigma that persists, highlight its application in specific populations, and consider its 

economic implications. Ultimately, this review endeavors to present a balanced and evidence-

based perspective on ECT, reaffirming its vital and evolving role in contemporary psychiatric 

care. 

 

1. Current Indications and Efficacy 

In contemporary psychiatric practice (2016-2025), Electroconvulsive Therapy (ECT) is 

considered a highly effective and often essential treatment for a range of severe mental 

illnesses, particularly when rapid symptom resolution is critical or when patients have not 

responded to conventional pharmacological or psychotherapeutic interventions.
[1,2,3]

 Its 

judicious application is guided by clinical guidelines and evidence from recent research. 

 

Major Depressive Disorder (MDD): ECT is a primary indication for severe MDD, 

especially in cases where. 

 Psychotic Features are Present: Patients with MDD accompanied by psychotic 

symptoms (e.g., delusions, hallucinations) often exhibit a superior response to ECT 

compared to pharmacological treatments, with high remission rates.
[2,3,4]
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 Catatonia: ECT is considered a first-line treatment for catatonia, regardless of the 

underlying psychiatric diagnosis, often leading to rapid and dramatic improvement, even 

when benzodiazepines have failed.
[1,2,3]

 

 Severe Suicidality: For individuals with acute and severe suicidal ideation or behavior, 

ECT can provide a rapid reduction in suicide risk, significantly faster than 

pharmacotherapy, making it a life-saving intervention.
[1,2,3]

 

 Treatment-Resistant Depression (TRD): When MDD has failed to respond to multiple 

adequate trials of antidepressant medications, ECT is a well-established and highly 

effective intervention, often achieving remission in patients who have not benefited from 

other treatments.
[1,3,28]

 Its efficacy for TRD surpasses many other neuromodulation 

techniques.
[28,29]

 

 Intolerability or Contraindications to Pharmacotherapy: In situations where 

medication is contraindicated (e.g., severe side effects, medical comorbidities) or not 

tolerated, ECT offers a viable and safe alternative.
[1,25]

 

 

Bipolar Disorder: ECT is highly effective across the spectrum of bipolar disorder, including. 

 Manic Episodes: ECT is an established treatment for acute mania, particularly severe or 

treatment-resistant episodes, and can be particularly effective in cases of delirious 

mania.
[5,6]

 

 Depressive Episodes: For bipolar depression, ECT demonstrates efficacy comparable to 

or even slightly superior to that in unipolar depression, with high response and remission 

rates.
[3,4,6]

 

 Mixed Affective States: While requiring potentially more treatment sessions, ECT has 

shown promise in effectively treating mixed states of bipolar disorder, which are often 

challenging to manage with pharmacotherapy alone.
[5]

 

 

Schizophrenia and Related Psychotic Disorders: ECT plays a crucial role in these 

conditions, primarily as an augmentation strategy. 

 Treatment-Resistant Schizophrenia (TRS): For patients whose symptoms, particularly 

positive symptoms and agitation, do not adequately respond to antipsychotic medications, 

including clozapine, ECT augmentation can lead to significant clinical improvement.
[7,8]

 

 Acute Exacerbations: In cases of severe acute psychotic exacerbations, particularly 

those accompanied by severe agitation or catatonia, ECT can provide rapid symptom 

control.
[7,8]
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 Catatonia in Schizophrenia: As noted, ECT is highly effective for catatonic symptoms 

regardless of the underlying diagnosis, making it a critical intervention for catatonia 

within the context of schizophrenia.
[2,3]

 

 

Overall, recent literature reaffirms ECT's critical role in managing severe, life-threatening, 

and treatment-resistant psychiatric conditions, often offering a rapid and robust therapeutic 

response where other interventions fall short.
[1,2,3]

 

 

2. Neurobiological Mechanisms of Action 

While the precise and comprehensive neurobiological mechanisms underlying the therapeutic 

effects of Electroconvulsive Therapy (ECT) are still subjects of ongoing intensive research, 

recent studies have significantly advanced our understanding of how this powerful 

intervention impacts the brain. The core principle involves the induction of a controlled, 

generalized seizure, which subsequently triggers a cascade of complex neurochemical and 

structural changes.
[9,10] 

 

Key proposed mechanisms include 

 Neurotransmitter Modulation: ECT is believed to exert its effects by profoundly 

modulating various neurotransmitter systems. Research points to significant alterations in 

the balance of inhibitory and excitatory neurotransmitters, particularly gamma-

aminobutyric acid (GABA) and glutamate.
[9,10]

 These changes are thought to re-regulate 

neural circuits implicated in mood and cognition. While less directly highlighted in the 

most recent search outputs, ECT is also broadly understood to influence monoaminergic 

systems (serotonin, norepinephrine, and dopamine), which are central to mood 

regulation.
[10]

 

 Neuroplasticity and Neurogenesis: A growing body of evidence suggests that ECT 

promotes neuroplasticity, the brain's ability to reorganize itself by forming new neural 

connections. This includes an upregulation of neurotrophic factors, such as brain-derived 

neurotrophic factor (BDNF), which plays a crucial role in neuronal growth, survival, and 

synaptic plasticity.
[9]

 Structural neuroimaging studies (e.g., MRI) conducted between 

2016 and 2025 have consistently revealed ECT-induced changes in brain volume, 

particularly increases in areas like the hippocampus and amygdala, regions critical for 

mood, memory, and emotion regulation.
[11,12]

 These structural changes are hypothesized 

to contribute to the antidepressant and mood-stabilizing effects of ECT. 
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 Brain Network Connectivity: Beyond localized changes, ECT appears to normalize 

dysfunctional brain network activity. Studies utilizing functional neuroimaging techniques 

have observed that ECT can alter aberrant connectivity patterns in neural circuits 

associated with psychiatric disorders, potentially restoring more adaptive brain states.
[11]

 

The Global ECT MRI Research Collaboration (GEMRIC) is a significant initiative 

actively collecting and analyzing neuroimaging data to further elucidate these complex 

network-level changes and their correlation with clinical outcomes.
[11]

 

 Cerebral Blood Flow and Metabolism: The induced seizure leads to transient increases 

in cerebral blood flow and metabolic activity, followed by a period of post-ictal 

suppression. These dynamic changes in brain physiology are also considered to contribute 

to the therapeutic effects, although their precise role is still being investigated.
[9]

 

 

In essence, ECT's therapeutic action is thought to stem from a multifaceted impact on brain 

function, involving a complex interplay of neurochemical rebalancing, promotion of 

neuroplastic processes, and reorganization of neural networks, all contributing to the 

alleviation of severe psychiatric symptoms. 

 

3. Procedure and Modern Advancements 

The administration of Electroconvulsive Therapy (ECT) has undergone a profound 

transformation since its inception, evolving into a highly refined medical procedure that 

prioritizes patient safety, comfort, and therapeutic efficacy. Modern ECT protocols, guided by 

extensive research and clinical experience, bear little resemblance to the historical depictions 

that often fuel public misconceptions.
[13,14] 

 

The procedure is meticulously planned and executed by a multidisciplinary team, typically 

including a psychiatrist, an anesthesiologist, and nursing staff. Key aspects of the modern 

ECT procedure and its advancements include. 

 

 General Anesthesia and Muscle Relaxation: A cornerstone of modern ECT is its 

administration under general anesthesia, ensuring the patient is unconscious and experiences 

no pain or awareness during the treatment.
[13,14]

 Concurrently, a muscle relaxant (e.g., 

succinylcholine or rocuronium) is administered to prevent generalized motor convulsions, 

thereby minimizing the risk of musculoskeletal injuries such as fractures or dislocations that 

were a concern in earlier, unmodified procedures.
[13,14]

 This modification is fundamental to 

patient safety and acceptability. 
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 Controlled Electrical Stimulation: A brief, controlled electrical current is delivered to 

the brain via electrodes placed on the scalp. The characteristics of this electrical stimulus 

have been significantly refined. 

o Waveform: Modern ECT predominantly utilizes brief-pulse or ultra-brief pulse 

waveforms, which are more physiologically precise and associated with fewer cognitive side 

effects compared to the older, less refined sine-wave currents.
[15,17]

 

o Electrode Placement: The placement of electrodes is carefully chosen to optimize 

therapeutic effect while minimizing cognitive impact. Common placements include: 

 Bilateral (Bitemporal): Electrodes are placed on both sides of the head. This placement 

is often associated with higher efficacy, particularly in severe cases, but may carry a slightly 

greater risk of cognitive side effects.
[15]

 

 Right Unilateral (RUL): Electrodes are placed only on the right side of the head. RUL 

ECT is generally associated with fewer cognitive side effects, especially memory impairment, 

while still maintaining significant efficacy, particularly at higher stimulus doses.
[15,17]

 The 

choice of placement is individualized based on patient characteristics and clinical 

presentation. 

 Physiological Monitoring: Throughout the procedure, the patient's physiological 

responses are continuously monitored. This includes: 

o Electroencephalography (EEG): To monitor and confirm the induction and duration of 

the therapeutic seizure within the brain.
[14]

 

o Electrocardiography (ECG) and Vital Signs: To track cardiac activity, blood pressure, 

and oxygen saturation, ensuring cardiovascular stability.
[14]

 

o Motor Seizure Monitoring: While muscle relaxants prevent overt convulsions, a blood 

pressure cuff inflated on an ankle or electromyography (EMG) can be used to observe a 

small, isolated motor seizure, confirming the seizure's presence and duration.
[14]

 

 Anesthetic Advancements: The choice of anesthetic agent is crucial for rapid induction, 

smooth maintenance of anesthesia, and quick recovery. Modern anesthetic agents, such as 

propofol and etomidate, allow for swift onset and rapid emergence, significantly reducing 

post-treatment confusion and facilitating quicker patient discharge.
[13,16]

 Etomidate, for 

instance, has shown promise in maintaining seizure quality while minimizing side effects.
[16]

 

 

These collective advancements have transformed ECT into a highly controlled, safe, and 

effective intervention, enabling it to be a viable treatment option for a broader range of 

patients, often performed on an outpatient basis due to faster recovery times.
[13,14]
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4. Side Effects and Cognitive Impact 

While modern Electroconvulsive Therapy (ECT) is significantly safer and more tolerable 

than its historical counterparts, it is not without potential side effects, with cognitive impacts, 

particularly on memory, being the most frequently discussed and thoroughly investigated. 

Recent research from 2016 to 2025 continues to refine our understanding of these effects and 

strategies for their mitigation. 

 

Immediate and Transient Side Effects: Following an individual ECT session, patients 

commonly experience a range of immediate and usually transient side effects. These often 

include headache, muscle soreness (due to the muscle relaxant's wearing off), and temporary 

nausea.
[1,13]

 Post-treatment confusion and disorientation are also common, typically resolving 

within an hour or a few hours after awakening from anesthesia.
[1,17] 

 

Memory Impairment: Memory disturbance remains the most prominent and concerning 

cognitive side effect associated with ECT.
[17]

 This can manifest in two primary forms: 

 Anterograde Amnesia: Difficulty forming new memories for events occurring during 

and immediately after the ECT course. This impairment typically resolves within a few 

weeks post-treatment, with the ability to learn new information returning to baseline.
[17]

 

 Retrograde Amnesia: Difficulty recalling personal memories or public events that 

occurred prior to the ECT course. This type of memory loss is often more marked for 

events closer to the period of ECT treatment (e.g., weeks to months before) but can, in 

some cases, extend further back in time.
[17]

 While most patients experience significant 

improvement in retrograde memory over several months, a subset may report long-lasting 

or even permanent gaps, particularly concerning autobiographical memories.
[17,19]

 

 

Factors Influencing Cognitive Side Effects: Research consistently identifies several factors 

that influence the severity and duration of cognitive side effects. 

 Electrode Placement: Bilateral (bitemporal) ECT, while often associated with higher 

efficacy, tends to produce more pronounced and persistent memory impairment compared 

to right unilateral (RUL) ECT.
[15,17]

 RUL ECT is generally preferred when cognitive 

preservation is a primary concern, especially at lower stimulus doses.
[15]

 

 Stimulus Parameters: The use of older sine-wave currents was associated with greater 

cognitive deficits; modern brief-pulse and ultra-brief pulse waveforms have significantly 

reduced these effects.
[15,17]

 Higher electrical charges and a greater number of treatments 

have also been linked to an increased risk of memory impairment.
[15]
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 Baseline Cognitive Function: Patients with pre-existing cognitive deficits, often due to 

severe depression itself, may experience different trajectories of cognitive change, and 

their baseline state can influence the perceived impact of ECT.
[17]

 

 

Other Cognitive Domains: Beyond memory, some studies have noted transient impairments 

in other cognitive domains, such as executive function, attention, and processing speed, 

particularly in the immediate post-treatment period (0-3 days).
[17,18]

 However, these generally 

show significant improvement within weeks, and long-term objective impairment in non-

memory cognitive functions is less consistently reported.
[17] 

 

Patient Perspectives and Informed Consent: Patient experiences with cognitive side effects 

are highly variable. While some patients report minimal or transient issues, others express 

significant distress over memory loss and a feeling of having been inadequately informed.
[19]

 

This underscores the critical importance of a thorough and transparent informed consent 

process, where clinicians openly discuss the potential for memory changes, their typical 

course, and the possibility of persistent deficits, allowing patients to make well-informed 

decisions.
[17,19,21]

 Ongoing research, including initiatives like the Global ECT MRI Research 

Collaboration, continues to investigate the neurobiological correlates of cognitive changes to 

develop strategies for further minimizing these effects while maintaining therapeutic 

efficacy.
[11] 

 

5. Ethical Considerations and Patient Perspectives 

The ethical landscape surrounding Electroconvulsive Therapy (ECT) is complex and 

multifaceted, rooted in core principles of medical ethics: beneficence (doing good), non-

maleficence (avoiding harm), autonomy (respecting patient choice), and justice (fair 

distribution of care).
[20]

 Modern ECT practice places paramount importance on upholding 

these principles, particularly in light of historical abuses and persistent societal stigma. 

 

Informed Consent: The Cornerstone of Ethical Practice: Central to the ethical 

administration of ECT is the process of informed consent.
[20,21]

 This is not merely a 

formality but a comprehensive dialogue designed to ensure that patients (or their legal 

representatives) fully understand. 

 The Nature of the Procedure: A clear explanation of what ECT entails, including the 

use of anesthesia, electrical stimulation, and seizure induction.
[1,21]
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 Potential Benefits: The expected therapeutic outcomes, including high remission rates 

for severe conditions and rapid symptom relief.
[1,21]

 

 Potential Risks and Side Effects: A transparent discussion of common and less common 

side effects, with particular emphasis on memory impairment (both anterograde and 

retrograde amnesia), its typical trajectory, and the possibility of persistent deficits.
[17,19,21]

 

 Alternative Treatments: Information about other available treatment options, their 

efficacy, risks, and benefits, allowing for a comparative decision.
[21]

 

 Right to Refuse or Withdraw: Emphasizing the patient's right to decline ECT or 

withdraw consent at any point without prejudice.
[20, 21]

 

 

The process requires careful consideration of the patient's capacity to consent, especially 

given that severe mental illness can impair judgment and insight.
[20]

 In situations where a 

patient lacks capacity, legal frameworks for substitute decision-making are invoked, ensuring 

that decisions are made in the patient's best interest while considering their known values and 

past wishes.
[20] 

 

Patient Perspectives: A Diverse and Evolving Narrative: Understanding patient 

perspectives is crucial for ethical practice and improving care, and recent qualitative research 

(2016-2025) has shed further light on these experiences. 

 Positive Outcomes and Relief: Many patients who undergo ECT report significant relief 

from debilitating symptoms, a profound improvement in their quality of life, and a sense of 

gratitude for the treatment's effectiveness, particularly when other interventions have 

failed.
[22]

 

 Distress and Misinformation: Conversely, some patients express distress, particularly 

regarding memory loss, and report feeling inadequately informed about this specific side 

effect prior to treatment.
[19]

 This highlights a persistent gap in communication and the need 

for more tailored and empathetic patient education.
[17,19]

 

 Impact of Stigma: The enduring societal stigma surrounding ECT significantly 

influences patient experiences. It can lead to reluctance to consider the treatment, feelings of 

shame, and a sense of being misunderstood by family, friends, and even healthcare 

professionals.
[23,24]

 Patients may internalize this stigma, affecting their self-perception and 

willingness to discuss their treatment.
[24]

 

 Importance of Follow-up and Support: Qualitative studies emphasize the critical need 

for comprehensive follow-up care and ongoing support to address not only residual 
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symptoms but also the psychological impact of memory changes and the challenges of 

reintegrating into life post-ECT.
[19]

 

 

Ethical Challenges and Future Directions: Ethical challenges persist, particularly 

concerning involuntary treatment (which is rare and highly regulated), resource allocation, 

and ensuring equitable access to ECT given its proven efficacy.
[20]

 Addressing the stigma 

through public education and fostering open dialogue within healthcare settings are ongoing 

ethical imperatives.
[23,24]

 Integrating patient-reported outcomes and qualitative feedback more 

systematically into clinical practice and research will further enhance ethical considerations 

and lead to more patient-centered care models for ECT.
[19,22]

 

 

6. Special Populations 

Electroconvulsive Therapy (ECT) is a treatment option that extends its therapeutic benefits to 

several special patient populations, where its risk-benefit profile may be particularly 

favorable compared to pharmacological alternatives. Recent research continues to support its 

judicious use in these groups. 

 Pregnant Individuals: For pregnant women experiencing severe mental illness, 

especially severe depression with psychotic features, catatonia, or acute suicidality, ECT is 

considered a relatively safe and highly effective intervention.
[1,25,26]

 Concerns about fetal 

exposure to psychotropic medications, particularly during the first trimester, often make ECT 

a preferred choice.
[13,25]

 Modern ECT protocols, including careful anesthetic management and 

physiological monitoring of both mother and fetus, minimize risks.
[13,25]

 Studies indicate that 

ECT can lead to significant clinical improvement in pregnant patients with a favorable safety 

profile for both mother and child.
[25,26]

 

 Older Adults: Elderly patients often present with severe depression that is treatment-

resistant or accompanied by significant medical comorbidities, making them less tolerant to 

the side effects of psychotropic medications.
[1,27]

 ECT is a well-tolerated and highly effective 

treatment for severe depression in this population, frequently leading to substantial symptom 

remission.
[1,27]

 While older adults may be more susceptible to transient post-ECT confusion 

and memory issues, these effects are typically manageable and often resolve, and the overall 

benefit in alleviating severe, debilitating symptoms often outweighs the transient cognitive 

impact.
[17,27]

 Careful pre-treatment medical evaluation and individualized treatment planning 

are crucial to ensure safety and optimize outcomes in this vulnerable group.
[1,27]
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In both pregnant individuals and older adults, the decision to use ECT involves a thorough 

assessment of individual patient needs, the severity of the illness, and a careful weighing of 

potential risks and benefits in consultation with the patient and their families.
[1,25,27]

 

 

7. Stigma and Public Perception of ECT 

Despite its documented efficacy and significant procedural advancements, Electroconvulsive 

Therapy continues to be one of the most stigmatized treatments in medicine. This enduring 

stigma profoundly impacts public perception, patient acceptance, and even the attitudes of 

healthcare professionals. 

 Historical Roots and Media Portrayal: The negative public image of ECT largely stems 

from its early, unmodified applications in the mid-20th century, which were often performed 

without anesthesia or muscle relaxants, leading to distressing and physically traumatic 

experiences.
[13,14]

 Exaggerated and often inaccurate portrayals in popular culture, such as the 

film "One Flew Over the Cuckoo's Nest," have further solidified a perception of ECT as a 

barbaric, punitive, or coercive intervention, overshadowing its modern, humane practice.
[13,14]

 

 Impact on Patient Acceptance and Treatment Decisions: The pervasive stigma can 

create significant barriers to patients considering ECT, even when it is the most clinically 

appropriate and effective treatment option.
[23]

 Patients and their families may harbor fears of 

memory loss, brain damage, or a loss of personal identity, often based on misinformation 

rather than current scientific understanding.
[19,24]

 This can lead to delays in seeking effective 

treatment, prolonged suffering, and increased illness chronicity.
[24]

 

 Influence on Healthcare Professionals: Stigma is not limited to the general public; it 

can also affect healthcare professionals. Studies indicate that some healthcare providers may 

hold unfavorable attitudes or possess limited knowledge about modern ECT, which can 

contribute to a lack of training, limit accessibility to treatment, and introduce variability in its 

application.
[23]

 A positive correlation between knowledge and attitude suggests that education 

and exposure to modern ECT practices are crucial for improving professional perspectives.
[23]

 

 Counteracting Stigma through Education and Transparency: Addressing the stigma 

requires concerted efforts to educate the public and healthcare community about the realities 

of modern ECT. This includes. 

o Accurate Information Dissemination: Providing clear, evidence-based information 

about the procedure, its safety, efficacy, and manageable side effects.
[1,17,24]
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o Highlighting Advancements: Emphasizing the significant improvements in anesthesia, 

muscle relaxation, and electrical stimulation techniques that have transformed ECT into a 

safe and controlled procedure.
[13,14]

 

o Promoting Patient Narratives: Sharing diverse patient experiences, including those who 

have benefited significantly, can help humanize the treatment and challenge negative 

stereotypes.
[22]

 

o Advocacy and Policy: Advocating for policies that ensure equitable access to ECT and 

support educational initiatives can help normalize its use as a legitimate and often life-saving 

medical intervention.
[20]

 

By fostering a more informed and empathetic understanding of ECT, it is possible to reduce 

the pervasive stigma and ensure that patients who could benefit from this effective treatment 

are not deterred by outdated perceptions.
[23,24] 

 

8. Cost-Effectiveness 

Beyond its clinical efficacy, the economic implications of Electroconvulsive Therapy (ECT) 

have been increasingly examined in recent years, with studies highlighting its cost-

effectiveness, particularly for treatment-resistant depression (TRD). While ECT involves a 

series of procedures requiring anesthesia and specialized medical personnel, its rapid and 

robust therapeutic response can lead to significant long-term cost savings. 

 Rapid Remission and Reduced Healthcare Burden: For patients with severe and 

treatment-resistant mental illnesses, ECT often achieves remission much faster than 

alternative pharmacological or psychotherapeutic interventions.
[3,4]

 This rapid improvement 

translates into reduced duration of acute illness, shorter hospital stays, and decreased need for 

extensive and prolonged alternative treatments, thereby lowering overall healthcare 

costs.
[28,29]

 

 Comparison with Other Neuromodulation Techniques: Economic analyses have 

compared ECT with other emerging neuromodulation techniques, such as repetitive 

transcranial magnetic stimulation (rTMS). Studies suggest that ECT can be a more cost-

effective option for severe resistant depression, demonstrating a higher probability of being 

the most economically favorable choice within established willingness-to-pay 

thresholds.
[28,29]

 This is often attributed to ECT's higher response rates and the potential to 

achieve remission more quickly, leading to a faster return to functional capacity and reduced 

long-term disability costs. 
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 Quality-Adjusted Life Years (QALYs): Cost-effectiveness analyses often use metrics 

like incremental cost-effectiveness ratios (ICERs) per quality-adjusted life year (QALY) 

gained. Research indicates that ECT for TRD can fall well within generally accepted 

thresholds for cost-effectiveness, signifying a good value for the investment in terms of 

improved patient quality of life and reduced societal burden.
[29]

 

 

In essence, while the upfront costs of an ECT course may seem substantial, its capacity to 

rapidly and effectively resolve severe and complex psychiatric conditions often results in a 

more favorable economic profile over the long term, by minimizing chronic illness, disability, 

and the associated healthcare expenditures. 

 

9. Future Directions 

The field of Electroconvulsive Therapy is dynamic, with ongoing research focused on 

refining its application, enhancing its therapeutic benefits, and further understanding its 

complex neurobiological underpinnings. Key future directions include. 

 Personalized ECT Protocols: A significant area of focus is the development of 

personalized ECT protocols. This involves tailoring treatment parameters (e.g., stimulus 

intensity, electrode placement, number of sessions) to individual patient characteristics, 

genetic profiles, and neurobiological markers to optimize efficacy while minimizing side 

effects.
[11,22,30]

 The aim is to move beyond a "one-size-fits-all" approach towards more 

precision-based ECT. 

 Advanced Neuroimaging and Biomarker Identification: Continued advancements in 

neuroimaging techniques (e.g., fMRI, DTI, MEG) will be crucial for further elucidating the 

precise mechanisms of ECT's action.
[9,11]

 Researchers are actively seeking to identify 

biomarkers (e.g., neurochemical changes, structural alterations, functional connectivity 

patterns) that can predict treatment response, guide individualized treatment decisions, and 

help identify patients most likely to benefit from ECT.
[11,30]

 

 Integration with Novel Therapies: Exploring the synergistic potential of ECT when 

combined with other emerging treatments is another promising avenue. For instance, research 

is investigating the use of agents like esketamine in conjunction with ECT to potentially 

enhance efficacy or mitigate cognitive side effects.
[3]

 

 Long-Term Outcomes and Relapse Prevention: While ECT is highly effective for acute 

symptom resolution, preventing relapse remains a critical challenge. Future research will 
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continue to explore optimal continuation and maintenance ECT strategies, as well as the role 

of pharmacotherapy and psychotherapy in sustaining remission post-ECT.
[3]

 

 Addressing Stigma and Improving Access: Beyond clinical and neurobiological 

research, a crucial future direction involves sustained efforts to combat the pervasive stigma 

associated with ECT.
[23,24]

 This includes developing more effective public education 

campaigns, improving training for healthcare professionals, and advocating for policies that 

ensure equitable access to this vital treatment for all who could benefit, regardless of 

socioeconomic status or geographical location.
[23,24]

 

 Understanding Cognitive Effects More Deeply: While significant progress has been 

made, further research is needed to fully understand the mechanisms underlying ECT's 

cognitive side effects, particularly persistent memory loss, and to develop more targeted 

interventions to prevent or ameliorate these effects.
[17,19]

 

 

By pursuing these diverse research avenues, the field aims to further optimize ECT as a safe, 

effective, and accessible treatment, ensuring its continued indispensable role in the 

management of severe mental illnesses.  
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