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Objective: To examine the effect of continuation-maintenance electroconvulsive therapy (ECT) on psychiatric hospitalization in Thai 
patients.
Methods: This retrospective mirror-image study reviewed medical records of Thai patients who received continuation-maintenance 
ECT at Ramathibodi Hospital, Bangkok, between September 2013 and December 2022. The initiation of continuation-maintenance 
ECT served as the index event, establishing pre-initiation and post-initiation periods. The primary outcome measured the differences in 
admissions and admission days before and after continuation-maintenance ECT.
Results: Forty-seven patients were included in the study, with diagnoses of schizophrenia (38.3%), schizoaffective disorder (21.3%), 
and bipolar disorder (19.1%) being the most common. The mean (standard deviation; SD) age was 44.6 (12.2) years. The total duration 
that patients received continuation-maintenance ECT was 53 ± 38.2 months. Following the initiation of ECT, there was a significant 
reduction in the median (interquartile range) number of hospitalizations for all patients (2 [2] versus 1 [2], p < 0.001), as well as for the 
psychotic disorder group (2 [2] versus 1 [2.75], p = 0.006) and the mood disorder group (2 [2] versus 1 [2], p = 0.02). Moreover, there 
was a significant reduction in the median (interquartile range) length of admission days for all patients after the initiation of 
continuation-maintenance ECT (66 [69] versus 20 [53], p < 0.001). Specifically, the psychotic disorder group (64.5 [74] versus 
15.5 [62], p = 0.02) and mood disorder group (74 [57] versus 20 [54], p = 0.008) demonstrated statistically significant decreases in 
admission days.
Conclusion: Continuation-maintenance ECT may be an effective treatment option for reducing hospitalizations and admission days 
in patients with various psychiatric diagnoses. However, the study also highlights the need to carefully consider the potential adverse 
effects of ECT in clinical decision-making.
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Introduction
Electroconvulsive therapy (ECT) is a safe and effective treatment modality for mood and other psychiatric disorders. While 
a short-term course of ECT induces remission in psychiatric symptoms,1 but does not guarantee prevent a relapse. Therefore, 
maintenance therapy should always be considered after remission of psychiatric symptoms for relapse prevention.

Continuation ECT or maintenance ECT is sometimes used as a maintenance therapy in some patients. Continuation 
ECT refers to ECT sessions administered approximately six months following the initial index series,2 with treatments 
given once every 1–6 weeks.3 Maintenance ECT, on the other hand, involves infrequent ECT treatments administered 
over a long period after the index series and continuation ECT. Continuation-maintenance ECT treatments have been 
reported to be effective in preventing relapse.4–7 Indications for continuation-maintenance ECT treatments may include 
rapid relapse after initial ECT, severe symptoms, psychotic symptoms, and medication intolerance.8 In Thailand, the most 
common diagnoses among patients who received continuation-maintenance ECT were schizophrenia, followed by bipolar 
disorder, schizoaffective disorder, major depressive disorder, respectively.9
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Previous studies demonstrated that continuation-maintenance ECT appears to be effective in reducing and shortening 
psychiatric admissions in people with severe affective illness. A recent study in the elderly with major depressive 
disorder revealed a 53% reduction in the number of admissions and a 79% reduction in admission duration in the two 
years after continuation-maintenance ECT treatment, compared to the previous two years.10 Similarly, a recent study 
from the Netherlands reported a 52% reduction in the duration of hospitalization during maintenance ECT, compared 
with pre-ECT, across all patients, with greater reductions observed for patients with mood disorders as opposed to those 
with schizophrenia.11 A previous study conducted in Thailand followed 58 patients who met remission criteria during the 
acute phase and were included in a single-blind, 6-month continuation treatment study. These patients were randomly 
assigned to three treatment groups: continuation ECT and flupenthixol combined, continuation ECT alone, and flu-
penthixol alone. After the 6-month continuation treatment, the relapse rate was found to be 40% for the group receiving 
the combination treatment, while it was 93% for both other monotherapy groups. These results suggest that the use of 
continued maintenance ECT in combination with an antipsychotic may be a valuable strategy in managing this patient 
population.12

To date, limited research has explored the effect of continuation-maintenance ECT in Thai patients. Therefore, the 
present study aims to examine the effect of continuation-maintenance ECT on psychiatric hospitalization in this 
population. We hypothesize that continuation-maintenance ECT will be beneficial in reducing admissions among 
psychiatric patients.

Materials and Methods
Study Design and Setting
The present research was conducted following approval by the Human Research Ethics Committee of the Faculty of 
Medicine, Ramathibodi Hospital, Mahidol University (COA. No.: MURA2022/465), and written informed consent was 
obtained from patients or their family members. Research was conducted in accordance with the Declaration of Helsinki.

This was a retrospective mirror-image study that involved the review of medical records of all patients who received 
continuation-maintenance ECT at the Brain stimulation unit, Ramathibodi Hospital, Bangkok between September 2013 
and December 2022. The initiation of continuation-maintenance ECT was considered as the index event, serving as the 
reference point to establish the pre-initiation and post-initiation periods. The observation duration before and after ECT 
was consistently maintained for each patient. This approach was implemented to mitigate potential confounding factors 
that may arise from variations in follow-up periods.

Definition of Continuation-Maintenance ECT
The continuation-maintenance ECT was defined as ECT that is started directly after the index course to prevent relapse, 
usually administered every 1–4 weeks. At our institution, continuation-maintenance ECT is predominantly delivered in 
an outpatient setting. Patients arrive at the Brian Stimulation Unit in the morning to complete the registration process and 
undergo pre-ECT evaluations.

Patient Assessment and ECT Procedure
Prior to administering ECT, all patients were evaluated by psychiatrists and anesthesiologists. Benzodiazepines were 
discontinued at least 15 hours before treatment. The ECT procedure was conducted in the post-anesthesia care unit and 
involved a team comprising a psychiatrist, in-training psychiatric residents, anesthetic staff, psychiatric nurses, and 
anesthetic nurses. ECT was administered after anesthesia with either thiopental (1.5–2.5 mg/kg intravenous [IV]) or 
propofol (1–2 mg/kg IV) and succinylcholine (0.5–1.5 mg/kg IV), a muscle relaxant. The procedure utilized a modified 
technique that incorporated a brief pulse wave generated by a Mecta Spectrum 5000Q (Mecta, Tualatin, OR, USA) or 
Thymatron System IV (Somatics, Northampton, MA, USA). The pulse width of ECT administered to all patients was 
0.5–1.0 milliseconds.
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Data Collection
We collected demographic data, clinical characteristics including the age at which continuation-maintenance ECT was 
initiated, age of onset, psychiatric diagnosis. The diagnoses of the patients had been determined by psychiatrists based on 
the Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM-5) criteria.13 We also collected hospitaliza-
tion data, including number of admissions and length of stay before and after receiving continuation-maintenance ECT.

Statistical Analysis
Categorical variables were expressed as numbers and percentages, while continuous variables were reported as mean ± 
standard deviation or median and interquartile range, depending on the normality of the data distribution. The normality 
of variables was assessed using the Kolmogorov–Smirnov test. The Wilcoxon signed rank test was used to compare the 
differences in the number of admissions and admission days before and after continuation-maintenance ECT. The 
significance level was set at p < 0.05 for all analyses.

All statistical analyses were performed using IBM SPSS software (version 26.0 for Windows; IBM Corp., Armonk, 
NY, USA).

Results
Between September 2013 and December 2022, a total of 47 patients received continuation-maintenance ECT and were 
included in this study. The review period, encompassing both the pre- and post-initiation of continuation-maintenance 
electroconvulsive therapy (ECT), had a mean duration of 61.3 ± 36.8 months.

The demographic and clinical characteristics of all participants at the initiation of continuation-maintenance ECT are 
presented in Tables 1. The age of participants ranged from 19 to 96 years, with 5 (10%) patients being elderly (age ≥ 60 
years of age). The most common diagnoses among patients were schizophrenia (18, 38.3%), schizoaffective disorder (10, 
21.3%), bipolar disorder (9, 19.1%). Bilateral electrode placement was administered to 38 (80.9%) patients, while 9 
(19.1%) patients received right unilateral electrode placement. The total duration of continuation-maintenance ECT 
treatment for all patients was 53 ± 38.2 months (range 5–190 months).

Number of Hospitalization and Admission Days
The number of hospitalizations and total admission days for all 47 patients before and after the initiation of continuation- 
maintenance ECT are presented in Table 2.

To conduct a subgroup analysis, considering the limited patient numbers within each diagnostic group, we divided the 
patients into two distinct categories: the psychotic disorder group (n = 28), consisting of individuals diagnosed with 

Table 1 Demographic and Clinical Characteristics (n=47)

Clinical Characteristics Mean ± SD or n (%)

Age (at the initiation of continuation-maintenance ECT) 44.6±12.2 (range 19–69)

Duration of Illness (years) 15.6±9.6 (range 2–41)

Female 28 (59.6%)

Marital status
Single 32 (68.1%)

Married 13 (27.7%)
Widow or divorce 2 (4.3%)

Employment
Unemployed 29 (61.7%)

Full-time job 15 (31.9%)

Part-time job 3 (6.4%)

(Continued)
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Table 1 (Continued). 

Clinical Characteristics Mean ± SD or n (%)

Diagnosis
Schizophrenia 18 (38.3%)
Schizoaffective disorder 10 (21.3%)

Bipolar disorder 9 (19.1%)

Major depressive disorder 8 (17%)
Others 2 (4.3%)

Underlying physical disease
Yes 10 (21.3%)

No 37 (78.7%)

Number of concurrent psychotropic medications 2.4±1.2

Antipsychotics 46 (97.9%)

Antidepressants 13 (27.7%)
Anticonvulsants 7 (14.9%)

Lithium 1 (2.1%)

Benzodiazepine 5 (10.6%)

Table 2 Comparison of Hospitalizations and Admission Days Before and After Continuation-Maintenance ECT Initiation During the 
Observation Period

Number of 
Hospitalization 
(Median, IQR*)

Wilcoxon 
Signed Rank 

Z Value

P value Admission Days 
(Median, IQR*)

Wilcoxon 
Signed Rank 

Z Value

P value

Before After Before After

All patients (n =47) 2 (2) 1 (2) −3.741 < 0.001 66 (69) 20 (53) −3.736 < 0.001

Psychotic disorders (n=28) 2 (2) 1 (2.75) −2.733 0.006 64.5 (74) 15.5 (62) −2.311 0.02

Mood disorders (n=17) 2 (2) 1 (2) −2.417 0.02 74 (57) 20 (54) −1.172 0.04

Others (n=2) 3.5 2.5 −1.414 0.157 87 36 −1.342 0.18

Note: *IQR; Interquartile range.

Table 3 The Observed Adverse Effects (N= 47)

Adverse Effects N (%)

Headaches 32 (68.1%)

Muscle aches 17 (36.2%)

Memory loss 13 (27.7%)

Dental injury 3 (6.4%)

Abnormal heart rate 1 (2.1%)

Nausea 1 (2.1%)

Hypertension 1 (2.1%)
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schizophrenia and schizoaffective disorder, and the mood disorder group (n = 17), comprising patients diagnosed with 
major depressive disorder and bipolar disorder.

The median number of hospitalizations and total admission days showed a statistically significant reduction in both 
the psychotic disorder group and the mood disorder group following the initiation of continuation-maintenance ECT).

Adverse Effects
The study observed adverse effects in 43 (91.5%) of the 47 patients who underwent ECT. The most common adverse 
effects were headache, muscle ache and memory loss, retrospectively. (Table 3) These adverse effects were generally of 
mild intensity.

Discussion
In this retrospective mirror-image study, our objective was to investigate the effectiveness of continuation-maintenance 
ECT in reducing the number of hospitalizations and admission days in patients with various psychiatric diagnoses. The 
study included 47 patients who received continuation-maintenance ECT over a period of 53 ± 38.2 months, with the 
majority receiving bilateral electrode placement. The predominant diagnosis appears to be schizophrenia, comprising 
38.3% of patients, followed by schizoaffective disorder at 21.3%, bipolar disorder at 19.1%, and major depressive 
disorder at 17%. These patterns closely mirror the broader trends observed in Asian countries.9,14 However, there are 
notable distinctions when compared to the United States, Australia, New Zealand, and several other Western nations, 
where mood disorders exhibit a higher prevalence.15–19

Our findings indicate that the number of hospitalizations and admission days were significantly reduced in all patients 
after the initiation of continuation-maintenance ECT. Specifically, individuals in both the psychotic disorder group, 
encompassing schizophrenia and schizoaffective disorder, as well as the mood disorders group, comprising major 
depressive disorder and bipolar disorder, exhibited a statistically significant reduction in the aforementioned parameters. 
These results are consistent with previous studies that have demonstrated the effectiveness of continuation-maintenance 
ECT in reducing the risk of relapse and readmission rates for patients with schizophrenia,20,21 bipolar disorder,22,23 and 
major depressive disorder,10,24 and schizoaffective disorder.23,25

The reduction in admission days and hospitalizations in patients undergoing continuation-maintenance ECT can be 
attributed to several factors. Firstly, it effectively manages psychiatric conditions by stabilizing mood, alleviating 
symptoms, and preventing relapses, thus reducing the severity of symptoms and the need for prolonged hospitalization. 
Secondly, it is particularly effective in preventing relapse in patients with severe and treatment-resistant psychiatric 
disorders, reducing the likelihood of relapses and subsequent hospitalizations. Thirdly, the consistent delivery of ECT 
over an extended period ensures treatment continuity and promotes adherence to the treatment plan, helping patients 
maintain stability in the community and minimizing the need for hospitalization due to exacerbations. Lastly, the 
individualized treatment approach of continuation-maintenance ECT, which tailors treatment parameters to each patient’s 
needs, response, and tolerance, optimizes outcomes by providing personalized therapeutic benefits and minimizing 
adverse effects.

In terms of adverse effects, our study found that 91.5% of patients who underwent ECT experienced at least one 
adverse effect. The most commonly reported adverse effects were headaches, muscle aches, memory loss, with dental 
injury. Nevertheless, it is worth noting that these adverse effects were generally mild and well-tolerated. These results are 
consistent with previous studies that have shown continuation-maintenance ECT is well-tolerated in psychiatric 
patients.10,26,27 In regards to the cognitive adverse effect, data from previous studies indicated that the continuation 
and maintenance ECT do not appear to have a harmful effect for global cognitive function.28,29

Strengths of this study was the inclusion of patients with various psychiatric diagnoses. The study also used objective 
measures of hospitalization and admission days before and after continuation-maintenance ECT, which adds to the 
validity of the findings. However, there are some limitations that need to be considered. First, the study was retrospective, 
which means that data collection was dependent on medical records and may have led to missing or incomplete 
information. Additionally, there was no control group, which limits the ability to draw firm conclusions about the 
effectiveness of continuation-maintenance ECT compared to other treatment options. Moreover, the study did not include 
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a formal assessment of cognitive function, which is a potential adverse effect of ECT that could impact patient quality of 
life. Finally, the study did not provide information about the frequency and number of continuation-maintenance ECT 
sessions, which could have an impact on patient outcomes.

Conclusions
In summary, continuation-maintenance ECT may be an effective treatment option for reducing hospitalizations and 
admission days in patients with various psychiatric diagnoses. However, the study also highlights the need to carefully 
consider the potential adverse effects of ECT in clinical decision-making.
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