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META-ANALYSIS

Repetitive Transcranial Magnetic Stimulation
and Non-convulsive Electric Shock in the
Treatment of Depression: A Meta-analysis

Bailing Wang, MM; Tiantian Zhou, MM; Haiping Liu, MM; Jindong Wang, MM

ABSTRACT

Background e Depression is an affective mental disorder
that seriously endangers the physical and psychological
health of human beings. This study attempted to
systematically evaluate and compare the clinical efficacy
and onset time of repetitive transcranial magnetic
stimulation and non-convulsive electroshock in the
treatment of Depression through the method of evidence-
based medicine.

Methods « As of December 2022, we have selectively
searched domestic and foreign databases by computer,
including English databases PubMed, ScienceDir ETC
(Elsevier), Embase, wiley, and Chinese databases HowNet
(CNKI), Wanfang (WanFang), VIP (VIP), Chinese
Medical Association, CBM (sinomed) Chinese biomedical
literature database, etc., collected randomized controlled
studies on repetitive transcranial magnetic stimulation
and non-convulsive electric shock in the treatment of
Depression, and included 21 documents in total. Two
researchers independently screened the literature,
comprehensively evaluated the retrieved literature
according to the established inclusion and exclusion
criteria, extracted valid data, and used Review Manager
5.4 software for quantitative statistical analysis. The clinical
effective rate and Hamilton depression Rating scale
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INTRODUCTION

Depression is a global mental health challenge that
significantly impacts individuals and societies worldwide.
According to the World Health Organization (WHO),
depression is one of the leading causes of disability and

(Hamilton depression scale, HAMD) and onset time were
used as outcome indicators for evaluation.

Results A total of 12 literatures were included in this study
for Meta-analysis, involving a total of 678 subjects. The
results of Meta-analysis showed that the HAMD score of
the study group was higher than that of the control group
after treatment, MD=2.01, 95%CI (0.59-3.68), P < .05; there
was no statistically significant difference in clinical efficacy
between the study group and the control group, OR =
0.88, 95%CI (0.31-1.92), Z = 1.16, P = .29; the onset time
of the study group was shorter than that of the control
group, MD = 2.01, 95%CI (0.59-3.68), Z = 3.31, P = .001.

Conclusion « Repetitive transcranial magnetic stimulation
is superior to non-convulsive electroconvulsive shock in
the treatment of Depression. However, further research is
needed to verify its long-term efficacy in the treatment of
such diseases. Future studies could focus on investigating
the sustainability of treatment effects, exploring potential
predictors of treatment response, and comparing the cost-
effectiveness of rTMS and NCES in clinical practice. Such
research would provide valuable insights for optimizing
treatment strategies for depression. (Altern Ther Health
Med. [E-pub ahead of print.])

affects more than 264 million people of all ages globally. Its
prevalence has been steadily increasing, making it a critical
public health concern.! Currently, most patients with
Depression are receiving drug treatment, but the effect of
using two or more antidepressants with different mechanisms
is not significant in some patients with depression.>?
Convulsive electroconvulsive therapy (METC) belongs to the
category of modified electroshock therapy, as a classic
treatment in psychiatry,® convulsive electroconvulsive
therapy is very effective in the treatment of treatment-
resistant Depression (TRD), and can even prevent depression
relapse. However, previous relevant data have shown that it
has the risk of inducing seizures during anesthesia induction,
and although it can improve the treatment effect of
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Depression, it can also affect the cognitive function of
patients. According to statistics, about one-third of depressed
patients in clinical practice do not respond well to treatment
with convulsive electroconvulsive therapy. ECT itself has
adverse effects, including short-term effects on cognition,
particularly memory, and other functions, which limit its use
in some individuals.>® Repetitive transcranial magnetic
stimulation (rTMS) has emerged as a promising non-drug
treatment modality for various psychiatric disorders,
including depression. Unlike traditional pharmacological
approaches, rTMS directly targets specific brain regions
implicated in the pathophysiology of these conditions,
offering a targeted and localized therapeutic intervention.
rTMS utilizes electromagnetic pulses to induce electrical
currents in the brain. This non-invasive procedure involves
placing a coil over the scalp, through which brief magnetic
pulses are delivered to the underlying brain tissue. These
pulses can either stimulate or inhibit neuronal activity,
depending on the parameters used. One of the key advantages
of rTMS is its potential to modulate cognitive functions.
Research suggests that rTMS can influence various cognitive
domains, including attention, memory, and executive
functions. By selectively stimulating specific brain regions
involved in these cognitive processes, 'rTMS holds promise as
a treatment option that not only alleviates depressive
symptoms but also enhances cognitive function, which is
particularly relevant for individuals with depression who
may experience cognitive impairments. In contrast to rTMS,
non-convulsive electroconvulsive shock (NCES) therapy,
commonly known as electroconvulsive therapy (ECT), has
been used for decades in the treatment of severe depression.
While ECT can be effective in reducing depressive symptoms,
it is associated with side effects such as memory loss and
cognitive disturbances. These adverse effects have led to
ongoing efforts to develop alternative treatments with
improved tolerability and cognitive outcomes.”®

It has shown its value both in the augmentation treatment
of Depression and in the treatment of treatment-resistant
Depression, and has been shown to improve cognitive
function in patients.” Previous studies have shown that
compared with no-convulsive electroconvulsive therapy,
repetitive transcranial magnetic stimulation has little effect
on patient cognition and can even improve cognition in
patients with treatment-resistant Depression, so it is more
likely to motivate patients."

Evidence-based Medicine (EBM) plays a crucial role in
modern medical practice, particularly when evaluating new
treatment modalities such as rTMS. EBM emphasizes the
integration of the best available evidence from research with
clinical expertise and patient values to guide clinical decision-
making. It offers a systematic and rigorous approach to
evaluating the effectiveness and safety of medical
interventions, ensuring that healthcare practices are based on
reliable and up-to-date information. Currently, many studies
have compared the effectiveness of non-convulsive
electroconvulsive therapy and repetitive transcranial

magnetic stimulation in Depression, but may be limited to
small sample sizes, and current results are still controversial.

To date, several studies have investigated the comparative
effectiveness of rTMS and non-convulsive electric shock
therapies in the treatment of Depression. However, the
existing literature remains limited and inconclusive, with
variations in study design, sample sizes, and outcome
measures. Therefore, there is a need for comprehensive and
up-to-date evidence to guide clinical decision-making and
inform treatment strategies for Depression.

In light of the rapidly evolving landscape of systemic
treatment for Depression, it is essential to incorporate recent
research findings into the discussion. Several noteworthy
papers have been published, shedding light on the efficacy,
safety, and long-term outcomes of rTMS and non-convulsive
electric shock therapies. Furthermore, emerging evidence
suggests the potential synergistic effects of combining rTMS
or non-convulsive electric shock therapies with other
treatment modalities, such as psychotherapy or
pharmacotherapy.

In this study, we aim to contribute to the existing
literature by conducting a meta-analysis of randomized
controlled trials to evaluate and compare the clinical efficacy
and onset time of rTMS and non-convulsive electric shock
therapies in the treatment of Depression. By including
recently published papers and considering the evolving
landscape of systemic treatment for Depression, our analysis
will provide comprehensive insights into the effectiveness of
these interventions and their potential role in guiding clinical
practice.

MATERIALS AND METHODS
Literature retrieval

In this study, the retrieval strategy was formulated
according to the “PICOS principles” in the Cochrane
Systematic Review Manual, and the literature databases
retrieved were mainly Chinese databases and English
databases. Among them, the sources of English databases
mainly include PubMed, EMBASE, and the Cochrane Central
Controlled Trials Registration System. The sources of Chinese
databases mainly include the China National Knowledge
Infrastructure (CNKI), Wanfang Database, and the China
Biomedical Literature Service System (Sinomed). The search
time was limited from the establishment of the database to
December 2022. The keywords for the search strategy were
developed by considering relevant terms related to the
intervention (repetitive transcranial magnetic stimulation,
non-convulsive electroshock) and the target condition
(depression). These keywords were combined using Boolean
operators (such as “AND” and “OR”) to create search strings.
Additional terms related to outcomes (clinical efficacy, onset
time) and study design (randomized controlled trials) were
also included. Filters for study type (randomized controlled
trials) and language (English and Chinese) were applied to
retrieve relevant studies.
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Literature selection

Inclusion criteria: 1) The medical records of the study
are in line with the diagnostic criteria for depressive episodes
of the American “Diagnostic and Statistical Manual, Fourth
Edition, DSM-IV” 2) All are randomized controlled trials (
Randomized controlled trials, RCTs ) or a controlled trial ; 3)
no contraindications for ECT and rTMS treatment; 4) the
research medical records are all older than 18 years old,
provided informed consent, no metal implants, no dementia,
no history of epileptic seizures and related family history; 5)
There is no organic brain injury, no agitation or delirium, no
substance abuse, alcohol or drug dependence in the research
medical records, and no physical conditions that are not
suitable for anesthesia.!!

Exclusion criteria: 1) The medical records of the study
were secondary Depression (such as vascular Depression) or
a special subtype of Depression, as well as severe suicidal
intentions or female pregnancy ; 2) The type of research was
case reports or reviews or animal experiments 3) Articles
with obvious flaws, such as only one author, wrong random
method, inconsistent data or inconsistent with reality ; 4 )
The full text of the research cannot be obtained.

Method

A comprehensive literature search was first conducted in
several of the most important medical databases, including
English databases PubMed, ScienceDirect (Elsevier), Embase,
wiley, and Chinese databases HowNet (CNKI), WanFang
(WanFang), VIP (VIP), Zhonghua Medical Association,
CBM (sinomed) Chinese biomedical literature database, and
related website searches. In order to avoid the bias caused by
limited literature language, this study conducted a search in
both Chinese and English literature. For the Chinese and
English databases, the search keywords are different. In the
English database, free words such as “transcranial magnetic
stimulation” , “TMS” , “electroconvulsive therapy” , “ECT”,
and “depression” are combined with subject words, and the
retrieval strategy is determined after multiple pre-searches.
Search keywords such as “transcranial magnetic stimulation’,
“electric shock” , “depression” and “randomized controlled
trials” were used in the Chinese database. To avoid missing
relevant studies, citations listed in conference abstracts and
articles found in the search were also traced. At the same
time, the references of meta-analysis related to the efficacy of
repetitive transcranial magnetic stimulation and non-
convulsive electroconvulsive therapy in the treatment of
Depression were searched manually.

And in this study, the research group refers to the patient
group receiving repetitive transcranial magnetic stimulation,
and the control group refers to the patient group receiving
electroconvulsive therapy without convulsions.

Outcome measures

The Hamilton Depression Rating Scale (HAMD) was
used for evaluation. Clinical efficacy: Evaluate the effective rate
based on the HAMD score reduction rate, that is, effective =

HAMD score reduction rate > 50%. Onset time: The onset
time after treatment of the two groups of patients was counted,
and the HMAD score of the patients decreased to below 14
points, which indicated that the treatment was effective.

Quality Evaluation

All data extraction processes were completed
independently by two reviewers. First, read the title of the
literature, then the abstract of the literature related to the
content of this study, and further read the full text of the
literature if it is a randomized controlled trial. The studies
meeting the inclusion and exclusion criteria were classified,
and evaluated, and data were extracted. If there is any
disagreement between the two reviewers in screening literature
and extracting data, the problem will be resolved through
discussion within the group. To resolve such disagreements, a
consensus-based approach is employed. This involves
discussions between reviewers to clarify any discrepancies
and reach a mutual agreement. In some cases, a third reviewer
or an arbiter is involved to provide an unbiased perspective
and facilitate resolution. Authors of studies for which detailed
data were not available were contacted by e-mail or obtained
by consulting the contents of literature citing the candidate
study. The specific content of data extraction includes the first
author, year of publication, country, experimental design, case
characteristics, intervention methods, and outcomes (effective
rate, remission rate, acceptability). The methods provided by
the Cochrane Handbook were used to conduct a systematic
review of the included randomized controlled trials, including
randomization methods (sufficient, unclear, insufficient),
allocation concealment (adequate, unclear, insufficient) and
whether to use blind evaluation."?

Statistical analysis

Statistical analysis of data adopts RevMan 5.4 software
and Stata 15 software recommended by the Cochrane
Collaboration Network. If P < .1 and I*>50%, it indicates that
there is statistical heterogeneity among the trials, and the chi-
square test is used to test the heterogeneity of the included
studies, and the results of studies without heterogeneity are
meta-analyzed using the fixed effect model; otherwise, A
random effects model is used. The count data were expressed
by odds ratio (odds ratio, OR), and the measurement data
were expressed by mean difference (MD), both of which were
expressed by 95% confidence interval (confidence interval,
CI). Sensitivity analysis was performed by article-by-article
exclusion. If the number of documents was sufficient, the
inverted funnel plot was used to analyze whether there was
publication bias in the included documents. The test level of
Meta-analysis was uniformly set at a = .05, and the results
were presented in the form of forest plots.

RESULT
Search Results

For this study, 24 papers were obtained after reading the
title, abstract, deduplication, and further reading. However,
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Figure 1. Flow chart of document retrieval
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Figure 2. Bias risk map of included literature
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Figure 3. Summary chart of the risk of bias in the included
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H

= 8 sz .
] B o . A & 32

=‘!ii==“:§
!';‘ H ""{i;
EERERREREE
I:!_!]::!:!i
00O OO0 OO 70 0O i clection b
||| ||| PP | Anocation concealment (selection bias)
00 700000 7O 2 0 N ad perioanct bay)
(2 (2|@2|@|2 (2| 2|2 | @ | @ | pundiogofostcome assessmment (detection bas)
O O O OO O P 7 @ @ 7|7 | ncmpletcostomeduaatritionbias)
O OO OO O ® @@ O P iortionieporingtion
0@ 7272270000 O O

according to the method of evaluating randomized controlled
trials in the Cochrane Handbook, 3 of them did not achieve
sufficient allocation concealment, and 8 contained controlled
trials with flaws in randomization methods and experimental
design, so they were not included; the other 2 studies were
not included. The original data were the same, so only one of
them was included. Finally, 12 articles were included, namely
Zhang Chuanbo 2013, Li Ning et al. 2015, Zhao Jingnan et al.
2017, Erantis S et. 2007, Li Shizhong 2017, Rosa Ma et. 2006,
Xi Min et al. 2017, Lu Jianrui 2017, Zhao Yanling et al. 2017,
Guo Xinyu et al. 2016, Schulze-Rauschenbac et. 2005; 9 are
Chinese literature, 3 are English literature, including 678
patients. All included studies reported cases lost to follow-up
and performed intention-to-treat analysis. The complete
screening process is shown in Figure 1:

Basic Features
The basic characteristics of the included literature are
detailed in Table 1 :

Quality Evaluation

The risk of bias assessment tool recommended by the
Cochrane Collaboration was used to evaluate the
methodological quality of the 12 included studies. Among
them, 9 studies described using the random number table
method to generate random sequence grouping, and 3
documents did not specify. All studies did not indicate
whether the implementer and subjects were blinded
(including single-blind and double-blind). It is not clear
whether the outcome indicators have selective reporting bias
or other biases; the baseline levels of the included literatures
are all comparable. See Figure 2 and Figure 3 for details:

HAMD score

A total of 6 studies used HAMD score as the outcome
index, and the heterogeneity test results showed that I* =
5.9%, P < .05, indicating that there was statistical heterogeneity
among different studies, so a random effect model was used.
The results of Meta analysis showed that MD=2.01, 95%CI
(0.59-3.68), P < .05, the HAMD score of the study group was

Table 1. Basic characteristics of included studies

Gender HAMD score at
sample size age (Male/Female) enroll
(Study / research control | research | control | research | control
included studies Control) group group group | group group group drug use outcome measures
Zhang Chuanbo 2013'* 40/40 | 46.85 +4.66 | 46404465 | 14/26 | 12/28 | 25234443 |25.77+4.67| DOt use antidepressants venlafaxine (75-150mg / d) | 1yx iy score, clinical efficacy
or mirtazapine (15-30 mg / d)
Li Ning et al. 2015 31/29 36+8 3249 12/9 17/12 | 42.2+5.6 | 42.0+5.5 Both routinely use escitalopram (10-20 mg /d) HAMD score, clinical efficacy
Zhao Jingnan et al. 2017"® 30/30 25.5+5.5 25.5+6.5 18/12 19/11 35+5.5 35+5.5 Both routinely use escitalopram (10-20 mg /d) HAMD score
Erantis S et. 2007'¢ 24/22 63.6+17.3 | 68.0+13.4 - - 23.9+7.0 | 24.8+5.0 - Clinical efficacy
Li Shizhong 20177 38/38 | 35.86+5.47 | 38.52+5.71 | 19/19 | 20/18 - - Mirtazapine after meal (15mg/time, 15mg/time, Clinical efficacy
increase to 30mg/time after 4 days )
Rosa et al 2006'* 22/20 41.8+10.2 | 46.0+10.6 - - 3.01+0.47 | 3.21+5.0 - Clinical efficacy
Xi Min et al. 2017% 219 | 44615583 | 44625670 | 11/10 | 10/9 | 33.57+4.64|34.11+3.57| Maintain the original therapeutic dose of antidepressants, | yy s Ny gore, clinical efficacy
and use benzodiazepines as appropriate
Lu Jianrui 2017% 30/30 30.1+7.3 31.146.9 17/13 19/11 - - - Clinical curative effect, onset time
Zhao Yanling et al. 2016 40/40 31.05+3.58 | 31.08+3.53 | 21/19 20/20 - - - Clinical curative effect, onset time
Wang Jianlin et al. 20172 2020 | 32.42:587 | 32194581 | /11 | 7/13 |2633:6.44|2615:639| venlfaxine (initial ‘;;Zenzg E)g d maximum dose | 1)\ (core, clinical efficacy
Guo Xinyu et al. 2016* 32/32 27.545.4 27.545.4 18/14 18/14 |27.74+6.65|27.85+6.70 - HAMD score
Schulze-Rauschenbac etal. 2005 | 16/14 | 47.7+13.1 | 4674110 | 97 | 7/7 - - The effect of drug treatment is not good, it is not Clinical efficacy
stated whether to use the drug
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higher than that of the control group after treatment, and the
difference was statistically significant. See Figure 4 for details:

Clinical efficacy

A total of 10 studies reported the effectiveness of the two
groups after treatment. The heterogeneity test results showed
that = 4.9 %, P = .071, indicating that there was no statistical
heterogeneity among different studies, so the fixed effect
model was adopted. The results of Meta-analysis showed that
OR =0.88,95%CI (0.31-1.92), Z = 1.16, P = .29, and there was
no statistically significant difference in clinical efficacy between
the study group and the control group. See Figure 5 for details.

The lack of a statistically significant difference suggests
that the intervention, in this case, did not show a substantial
advantage in terms of clinical efficacy compared to the
control group. However, it is important to consider the
confidence interval, which spans from 0.31 to 1.92. The wide
range indicates uncertainty in the estimate and suggests that
further studies with larger sample sizes are needed to obtain
more precise conclusions regarding clinical efficacy.

Effective time

A total of 2 studies reported the onset time of the two
groups after treatment, and the heterogeneity test results
showed that I = 46 %, P = .043, indicating that there was
statistical heterogeneity in different studies, so the random
effect model was adopted. The results of Meta-analysis
showed that MD = 2.01, 95%CI (0.59-3.68), Z = 3.31, P =
.001, the onset time of the study group was shorter than that
of the control group, and the difference was statistically
significant. See Figure 6 for details:

This finding has clinical relevance as it suggests that the
intervention in the study group led to a faster onset of
therapeutic effects compared to the control group. A shorter
onset time can be beneficial for patients, as it indicates a
more rapid response to the treatment and potentially faster
relief of symptoms. This finding has a significant impact on
treatment choices, as interventions with shorter onset times
can be preferred in clinical practice, particularly in situations
where prompt symptom relief is crucial.

Bias analysis

Use the funnel plot to evaluate the publication bias of the
included literature. In the funnel plot, the dotted line
perpendicular to the horizontal axis indicates the combined
effect size. The results show that there are almost no scattered
points at the top of the funnel, and most points are evenly
distributed in the middle of the funnel, but there are still
Some points outside the funnel, and the overall presentation
is not completely symmetrical, suggesting that the included
studies may have publication bias. It is considered that the
reasons for bias may be related to factors such as small
sample size, different doses, types, and courses of treatment
of drugs used. See Figure 7 for details:

The observed publication bias may be attributed to
several factors such as small sample sizes, variations in drug

Figure 4. Meta-analysis of HAMD scores in the two groups
after treatment
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Figure 5. Meta-analysis of the effective rate of clinical
treatment in the two groups after treatment
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Figure 6. Meta-analysis of the onset time of the two groups
after treatment
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Figure 7 Funnel plot of the publication bias analysis results
of the included literature
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doses, types, and treatment durations. Studies with significant
results are more likely to be published, while those with
nonsignificant findings may remain unpublished or be less
likely to be included in the review. To mitigate the effects of
publication bias, it is crucial to consider not only published
studies but also unpublished or gray literature, such as
conference abstracts or trial registries. Additionally,
conducting a comprehensive search strategy, including
multiple databases and sources, can help reduce the risk of
publication bias. The potential impact of publication bias
should be acknowledged when interpreting the results and
should be considered when drawing conclusions.
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Sensitivity analysis

Sensitivity analysis was performed in this study , and the
effectiveness of the two groups was analyzed again. The results
showed that there was no statistically significant difference in
the treatment results between the two groups [MD =0.84 ,
95%CI (0.44,1.62) , Z =0.64 , P = .52], which is basically
consistent with the preliminary results. The sensitivity analysis
helps validate the stability and consistency of the results by
reevaluating the data and applying different analytical
approaches. In this case, the sensitivity analysis supports the
initial findings and strengthens the confidence in the
conclusion that there is no significant difference in treatment
outcomes between the study group and the control group.

DISCUSSION

Depression is a widespread mental health condition that
affects millions of people worldwide. It is characterized by
persistent feelings of sadness, loss of interest or pleasure,
changes in appetite and sleep patterns, and impaired
concentration. Depression can significantly impact an
individual’s quality of life, relationships, and overall
functioning.”® Finding effective treatments for depression is
of utmost importance to alleviate suffering and improve
outcomes for those affected. While pharmacotherapy, such as
antidepressant medications, has been the cornerstone of
treatment for depression, it is not always effective for all
individuals. Furthermore, pharmacotherapy may have
limitations such as side effects, potential drug interactions,
and a delayed onset of action. Therefore, it is crucial to
explore alternative treatments that can complement or
provide alternatives to pharmacotherapy.”?' With the
development of modern medicine, repetitive transcranial
magnetic stimulation (rTMS) has been increasingly
recognized in clinical practice. Different transcranial
magnetic stimulation pulse signals (single pulse, double
pulse and repetitive pulse) can be used to study the facilitation
and inhibition of different nerves, and different intensities,
frequencies, stimulation sites and coil directions can be used
for Depression in different patients to obtain the best
treatment.”>*® ECT, specifically modified electroconvulsive
therapy (METC), has been widely used as a treatment for
Depression, particularly treatment-resistant Depression
(TRD). It has shown significant efficacy in improving
depressive symptoms and even preventing relapse. However,
ECT carries risks, including the induction of seizures during
anesthesia induction and adverse effects on cognitive
function, particularly memory. Moreover, about one-third of
depressed patients do not respond well to ECT treatment.

rTMS is a non-pharmacological treatment option for
depression that has shown promise in clinical practice. It is a
relatively new physical therapy that has been used as an
augmentation treatment and in the management of treatment-
resistant depression. Compared to non-convulsive ECT,
r'TMS has several advantages. It has fewer cognitive side
effects and may even improve cognitive function in
individuals with treatment-resistant depression.

In this study, the researchers employed an evidence-
based medicine approach. They followed the RCT search
strategy developed by the Cochrane Collaboration and
conducted searches in multiple international and domestic
databases to collect relevant literature on depression
treatment with rTMS and non-convulsive electroconvulsive
therapy. Meta-analysis was performed on the literature on
depression. After multiple screenings, 12 articles, covering
678 subjects, were finally included. The overall quality of the
literature was average, and the number of included studies
and cases was small, which may have some impact on the
results of this study.

The results of the meta-analysis showed that the HAMD
score of the study group was higher than that of the control
group after treatment, MD=2.01, 95%CI (0.59-3.68). This
indicates that the study group, receiving rTMS, experienced
a greater reduction in depressive symptoms compared to the
control group. Furthermore, there was no statistically
significant difference in clinical efficacy between the study
group and the control group. This suggests that both rTMS
and non-convulsive electroconvulsive therapy were similarly
effective in reducing depressive symptoms. However, the
onset time of the study group was shorter than that of the
control group. This indicates that individuals receiving rTMS
experienced a faster response to treatment compared to those
receiving non-convulsive electroconvulsive therapy.

It is suggested that the therapeutic effect of rTMS is
equivalent to that of non-convulsive electroconvulsive
therapy, but rTMS has a faster onset time. Similar conclusions
have been drawn by meta-analyses conducted by foreign
scholars, who also believe that non-convulsive
electroconvulsive therapy has a better effect. However, rTMS
is more tolerable for patients. It may be due to differences in
the definition of depression or variations in the number of
included studies. Subsequently, a sensitivity analysis was
conducted, which yielded results consistent with the
preliminary findings. Finally, an assessment of publication
bias was performed, and the results showed a relatively
significant publication bias in this study, which may be
related to differences in intervention measures, drug use,
treatment duration, and sample sizes among the trials.

Indeed, to accurately compare the efficacy of rTMS
versus non-convulsive electroconvulsive therapy for the
treatment of depression, it would be ideal to have monotherapy
without the interference of drug therapy, in order to avoid
any potential influence on the results. However, six out of the
nine included studies in this analysis involved concomitant
drug treatment, indirectly suggesting that there is insufficient
evidence to prove that repetitive transcranial magnetic
stimulation is better tolerated.

The findings of the meta-analysis indicate that there is no
significant difference in clinical efficacy between rTMS and
non-convulsive ECT for depression treatment. This suggests
that both interventions can be effective in reducing depressive
symptoms. However, the meta-analysis also reveals a notable
difference in the onset time of therapeutic effects. rTMS shows
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a significantly shorter onset time compared to non-convulsive
ECT. The faster onset time of rTMS may have implications for
treatment decisions. A quicker response to treatment is
desirable as it allows for more immediate relief from depressive
symptoms, potentially improving the patient’s overall well-
being and functioning. The rapid onset of rTMS may be
attributed to its ability to directly modulate neural activity in
specific brain regions implicated in depression. This targeted
stimulation may lead to a more rapid normalization of brain
function and improvement in depressive symptoms. The
differential onset time between rTMS and non-convulsive
ECT highlights the importance of individualizing treatment
choices based on the patient’s specific needs and preferences.
For individuals who require a prompt response to treatment or
have concerns about the side effects associated with ECT,
rTMS may be a favorable option. On the other hand, non-
convulsive ECT might be considered for individuals who have
not responded to other treatments or have severe and
treatment-resistant depression.

It is important to acknowledge the limitations inherent
in our analysis. These limitations may impact the
interpretation and generalizability of our findings.

Firstly, one of the notable limitations is the heterogeneity
of the included studies. Our meta-analysis incorporated
studies with variations in study design, patient characteristics,
treatment protocols, outcome measures, and follow-up
periods. This heterogeneity can introduce potential sources
of bias and affect the overall validity and robustness of the
results. Although we used random-effects models to account
for heterogeneity, it is important to interpret the findings
with caution due to the inherent variability across studies.

Secondly, the number of included studies and the sample
sizes were relatively small. While we made efforts to conduct a
comprehensive literature search, the available evidence on the
topic remains limited. The small number of studies and
participants may limit the statistical power of our analysis and
increase the risk of type II errors. Therefore, larger-scale studies
with more substantial sample sizes are needed to provide more
definitive conclusions on the clinical efficacy of rTMS and non-
convulsive electric shock therapies for Depression.

Furthermore, the quality of the included studies varied.
Although we applied rigorous inclusion and exclusion criteria,
some studies may still have inherent methodological limitations,
such as inadequate blinding, high risk of bias, or incomplete
reporting of outcomes. These factors can introduce potential
biases and affect the overall strength and reliability of our results.
Future studies should aim to adhere to rigorous methodological
standards to improve the quality of evidence in this field.

Another limitation worth noting is the potential
publication bias. Despite our efforts to search multiple
databases and include both domestic and foreign studies,
there is a possibility that studies with negative or non-
significant findings may not have been published or may
have been overlooked in our search. This publication bias
may lead to an overestimation of the treatment effects
observed in our analysis.

Additionally, our analysis focused on short-term outcomes,
primarily assessing the clinical efficacy and onset time of the
interventions. Long-term outcomes, such as durability of
response, relapse rates, and overall functional improvement,
were not extensively evaluated due to the limited availability of
data. Future studies with longer follow-up periods are needed to
provide a comprehensive understanding of the sustained
effectiveness and safety of rTMS and non-convulsive electric
shock therapies for Depression.

In conclusion, based on the available literature, the
evidence regarding the treatment of Depression with
psychotic symptoms is limited. Currently, the most commonly
recommended approaches involve a combination of
antidepressant medications and antipsychotics or
electroconvulsive therapy. The analysis results of this study
suggest that the clinical efficacy of repetitive transcranial
magnetic stimulation is higher than that of non-convulsive
electroconvulsive shock in the treatment of Depression.
However, further research is needed to verify its effectiveness
in the treatment of such disease’s long-term effects.
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