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Abstract: Transcranial Magnetic Stimulation (TMS) has a strong evidence base for the treatment
of major depressive disorder (MDD), however, there is minimal research investigating the treat-
ment of depression within the postpartum period. This systematic review aims to systematically
examine the efficacy and safety of TMS when treating postpartum depression (PPD). Databases
Ovid Medline, PsycINFO, EMBASE and PubMed were searched from inception to May 2021, to
identify peer-reviewed papers assessing the administration of TMS for PPD treatment. Data were
systematically extracted and evaluated regarding clinical psychiatric outcomes, social-relational out-
comes, neuropsychological testing, and side effects. This systematic review included one randomised
controlled trial, two open-label studies, two conference papers, and two case studies, providing data
on 60 participants. TMS appears well tolerated, with no reported major adverse side effects. While
the studies reported a general reduction in PPD symptoms, the poor quality of the evidence available
indicates that TMS for PPD is unable to be currently recommended. However, the substantial evi-
dence for TMS in the treatment of MDD and the differential response to antidepressant medication in
PPD indicates that further research into TMS for PPD is warranted.
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1. Introduction

Women experiencing significant postpartum depression (PPD) require safe and effec-
tive treatment for depressive symptoms. Research has estimated 11–20% of new mothers
experience minor and 7–14% major depression after the delivery of their baby [1–3]. PPD
not only affects the mother but can also have significant deleterious impacts on the child,
with effects ranging from adverse maternal-infant bonding to infanticide and suicide [4].
Currently, non-pharmacological and non-invasive brain stimulation (NIBS) techniques,
such as Transcranial Magnetic Stimulation (TMS) have been recognised as an option for
PPD treatment, as it can manage certain limitations of more traditional methods [5].

PPD is defined by the Diagnostic and Statistical Manual of Mental Disorders-5 [6] as a
Major Depressive Disorder (MDD), with the onset of the most recent episode occurring
during pregnancy (prenatal) or within the four weeks after childbirth (postnatal). However,
existing research, clinical practice and epidemiological studies report the postpartum
period involves 12 months after childbirth [7,8].

Electroconvulsive therapy (ECT), psychotherapy, pharmacotherapy, or a combination
of these evidence-based treatments are used for moderate-severe PPD. ECT is reported
to be clinically effective, however, it requires anaesthesia and causes muscle pain, and
temporary disorientation and memory impairment [9,10]. Psychotherapy presents compar-
ative efficacy [11,12] with medium to large effect sizes [13]; however, is not effective for all
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women with PPD [14], and is typically not adequate for severe depression [15]. Moreover,
mothers can be reluctant to engage due to fears of being seen as inadequate parent [11].

Meta-analyses on pharmacotherapy for PPD treatment are inconclusive [16,17], how-
ever clinical consensus indicates Selective Serotonin Reuptake Inhibitors (SSRIs) are used
as the first line of treatment. Some research proposes that SSRIs demonstrate reasonable
efficacy rates (50–67%) and treatment response is between the 6th and 8th week [18].
Moreover, the latest expert opinions report a relative low risk of using Sertraline whilst
breastfeeding [19]. Despite the apparent efficacy of SSRIs, studies show that physicians re-
sist prescribing them to breastfeeding women, or prescribe doses below effective levels [18].

In addition to practitioner’s hesitancy to prescribe SSRIs, breastfeeding women with
depression are less likely to take medication [20,21]. Women report concerns about medica-
tion side effects, particularly weight gain, decreased libido, and cognitive clouding with
antidepressants [22,23]. They also express significant concern regarding the safety of a
breastfed infant on the rapidly developing brain [24]. This is problematic as breastfeeding is
a vital component of early parenting and a positive relationship with the infant is essential
to recovery from PPD.

The treatment of PPD is laden with numerous complexities. Women typically have
more severe symptoms of depression and tend to present with co-morbid anxiety, as
opposed to men [25,26]. The sex difference in the incidence of depression is greatest during
the reproductive years, indicating that sex hormones and reproductive events play some
role in the aetiology of depression [26–29]. This suggests depression within the postpartum
period differentiates from depression outside the postpartum period. Therefore, different
treatment options need to be considered for this population.

Research on non-invasive brain stimulation (NIBS) techniques have significantly
developed practitioner’s understanding of brain-behaviour relationships over the past
three decades. NIBS techniques enable safe modulation of neural processes in the brain, to
allow researchers to directly study how alternated neural activity affects behaviour [30].
NIBS methods are broadly used in the research and treatment of different psychiatric
disorders, such as post-traumatic stress disorder (PTSD) [31], anxiety and phobia [32–34]
and obsessive-compulsive disorder (OCD) [35,36]. TMS has emerged as one of the key
mainstays of NIBS and increased in popularity over the past 20 years [37], particularly
involving the treatment of MDD.

TMS is a non-invasive, non-systemic device that administers pulsed, magnetic fields
to provoke an electric current in the cerebral cortex [38]. When pulses of TMS are delivered
repetitively, this is called repetitive TMS, or rTMS. The proposed aim of rTMS is to either
stimulate or inhibit regions of the neural cortex [39]. Studies have found lower magnetic
frequencies (≤1 Hz) create an inhibitory effect, and higher frequencies (>5 Hz) create
an enhancing effect [39–43]. The meta-analysis of imaging studies and rTMS by Taib
et al. [39] reports there are multiple brain structures involved in the pathophysiology
of MDD including; amygdala; dorsolateral prefrontal cortex (DLPFC); ventrolateral and
ventromedial PFC; hippocampus; the anterior cingulate cortex (ACC); inferior frontal
cortex; and basal ganglia. Taib et al. [39] explain the structures involved in rTMS treatment
correspond to a number of those implicated in depression.

Research has shown rTMS to modify areas of the brain, however, the efficacy of rTMS
appears related to the brain stimulate site; the primary mechanisms from the stimulation,
instigating these brain modifications, remains unconfirmed [39]. Despite the limited
understanding of the exact mechanisms involved, multiple neuroimaging studies on MDD
present hypoactivity of the left DLPFC and hyperactivity of the right DLPFC [39]. Hence,
practitioners are applying the inhibiting or enhancing properties of rTMS to module
dysfunction in these brain structures.

Current research has demonstrated that two different protocols are effective in the
reduction or remission of depressive symptoms: low-frequency right DLPFC rTMS, or high-
frequency left DLPFC rTMS [39,44]. Bi-lateral rTMS is an acceptable alternative treatment
if previous protocols do not produce the preferred outcomes for patients [44,45]. Bi-
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lateral rTMS involves both the left and right DLPFC to be stimulated either sequentially or
simultaneously [45]. Prefrontal TMS therapy repeated daily over 4–6 weeks (20–30 sessions)
is approved by the US Food and Drug Administration (FDA) for treating MDD in adults
who have not responded to prior antidepressant medications [46].

More than 30 randomized controlled trials, including over 2000 participants have been
produced to investigate the efficacy of TMS in treating MDD [38]. The data from these
studies have been examined and reviewed in over 10 meta-analyses and two qualitative
reviews [47,48]. Notwithstanding the increasing amount of research on TMS treatment for
depressive symptoms, there is limited data on the efficacy, safety and acceptability of this
treatment for women with PPD [49]. Studies have found that PPD differentiates from MDD
outside the postpartum period, hence additional research is required for PPD treatment
with TMS. Current biological treatments are limited due to concerns over efficacy, long
term effects on the breastfeeding infant and side effects which impact upon compliance [50].
The objective of the current systematic review is to assess the efficacy of TMS for women
with PPD.

2. Materials and Methods

This systematic review employed the ‘Preferred Reporting Items for Systematic Re-
views and Meta-Analyses’ (PRISMA) model [51]. This paper aimed to identify all published
reports of data-based empirical studies, to explore the efficacy of TMS for depression treat-
ment in patients with PPD. To obtain the maximum number of studies for inclusion, no
restrictions were applied to the study sample size, year of study or study quality.

2.1. Search Strategy

An initial search was conducted to identify the quantity of existing primary re-
search and determine what search terms would be effective in finding appropriate ar-
ticles. Searches were conducted across four databases (Ovid Medline, PsycINFO, EMBASE
and PubMed). The following search terms were applied to find relevant studies; “de-
press*”, “*partum”, “*natal”, “transcranial magnetic stimulation”, “repetitive transcranial
stimulation”, “TMS”, “rTMS”. Searches within databases were restricted to “full-text,”
“peer-reviewed” and “English”. The search was completed on 6 May 2021.

2.2. Study Selection

Fifty papers were identified in the primary searches and entered into EndNote, which
assisted in the screening of papers by title and abstract. Duplicate entries were removed,
resulting in 22 records for screening in accordance with the inclusion/exclusion criteria.

The primary and secondary authors independently screened all 21 records by title and
abstract. Papers were excluded if studies focused on depression outside of the postpartum
period; articles published in a language other than English, or details of the research
were incomplete or insufficient. Articles without empirical data (such as opinion pieces,
viewpoints or editorials) were also removed, leaving a total of six articles to be read in full.
The reference lists of all identified papers, as well as relevant reviews, were hand searched,
resulting in the inclusion of one additional paper. Full-text screening was conducted on the
seven identified papers by the primary author. Each paper met the inclusion criterion for
the systematic review. A diagram of the full search and screening processes are shown in
Figure 1.
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2.3. Quality Assessment

The Crowe Critical Appraisal Tool (CCAT) [52] and the accompanying guide for
evaluation of studies in a systematic review [53], were employed to assess the quality of
the included papers. CCAT is designed for health research and can be utilised for multiple
study designs [54,55]. The research design, variables and analysis, sampling, and data
collection were outlined using the CCAT. Scores were determined for each category item,
including; preliminaries, introduction, design, sampling, data collection, ethical matters,
results, and discussion. This tool also assessed the risk of bias for included studies. Total
scores were rated out of 40, which were converted into a percentage. Table 1 provides an
overview of the seven studies with their respective quality rating. CCAT forms for each
included study can be found in the supplementary materials.
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Table 1. Overview of findings from 7 papers including participants and study methodologies.

Study Quality
Rating

Participants Study
Design

Stimulation
Site

Frequency
(Hz)

No. of
Pulses

No. of
Trains ITI

Intensity
(%RMT)

No. of
Sessions

Outcome
Measures Time-Points OutcomesN Age *

Brock et al.
(2016) 20% 19 - Conference paper Left DLPFC - - - - - EPDS Baseline, week 8

Reduction in depressive symptoms. Follow up scores remained below
baseline scores. 73.7% of patients achieved remission of their depressive

symptoms with acute treatment.

Cox et al.
(2020). 67.5% 6 33.5 (30–41 years) Open-label Left DLPFC 10 3000 75

26 s 120 20
BDI

EPDS
STAI

Baseline, weekly, and 3
and 6 months follow up

A general reduction in symptoms however variable across outcome
measures. Follow up scores remained below baseline scores.

Cohen et al.
(2008).

50% 1 36 years Case study
Right DLPFC 20 1600 - 100 1

HDRS
YMRS

Baseline, weekly, and 1
month follow up

Reduction of mania symptoms after right DLPFC Tx; however; returned
symptoms of depression: sadness, depressed mood, feelings of guilt, and

difficulty concentrating with no psychotic symptoms. Post bilateral Tx,
reduction of both depression and manic symptoms.

Bilateral DLPFC 20 800 right,
800 left - 100 9

Garcia et al.
(2010). 65% 9 34.11 ± 6.05 Open-label Left DLPFC 10 3000 75

26 s 120 20

HRDS-24
EPDS

IDS-SR
CGI-S

Baseline, end of week 2,
end of week 4, and
180-day follow-up

General reduction in depressive symptoms. 88.9% of participants achieved
remission of symptoms. Results also indicated a significant improvement

in bonding.

Myczkowski
et al. (2012). 72.5% 14 28.5 (18–36 years) RCT Left DLPFC

Sham 5 1250 25
20 s 120 20

HDRS-17
EPDS

HARS-14
CGI−1, −2, −3

GA
SF-36
SAS
NAB

Baseline, 4 weeks of
treatment, week 6 follow

up

General reduction in symptoms however variable across outcome
measures. Follow up scores remained below baseline scores.

Ogden et al.
(1999). 40% 1 40 years Case study Left DLPFC 20 1200 30

28 s 100 13
HDRS

BDI
VAS

Baseline, end of treatment

General reduction in symptoms however Pt complained of low energy and
motivation, lack of enjoyment and poor sleep a week after discharge.

Citalopram dose was increased to 40 mg daily. Follow up revealed no
symptoms of depression and improved family relationships.

Ozmut et al.
(2015) 17.5% 15 - Conference paper - 20 1000 50 s 80 15 HDRS-17 HARS-14

EDS-10 Sessions 1, 7, 15 Less than half of participants achieved a general reduction in symptoms,
however variable across outcome measures.

* Note: Age of participants include the means and standard deviations, or age range.
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2.4. Data Analysis

Key information was extracted from each of the studies including authors, year
of publication, number and age of participants, study design, outcome measures and
timepoints, and key findings (in relation to the research questions of this review). Details
of TMS protocols within each paper were also included where possible (e.g., stimulation
site, frequency, number of pulses and trains, inter-train interval, intensity and number
of sessions).

3. Results
3.1. Description of Studies

The seven papers within this systematic review included one randomised controlled
trial [50], two open-label studies [4,56], two conference papers [57,58], and two case stud-
ies [59,60], providing data on 60 participants, whereby 54 were treated with active-TMS
and 6 were treated with sham-TMS (an inactive form of stimulation used to control for
the placebo effect) [61]. Characteristics from each of the selected papers are displayed in
Table 1.

Six of the seven of the studies focused on treatment for patients with PPD [4,50,56–58,60].
One of those studies involved a patient diagnosed with PPD with psychotic features [60].
The remaining study involved a patient diagnosed with bipolar disorder with depressive
episodes in the postpartum period [59].

Most TMS protocols involved stimulation over the left dorsolateral prefrontal cortex
(DLPFC) [4,50,56,57,60]. Of these studies, one paper administered TMS using a frequency
of 20 Hz [60]; two papers used a frequency of 10 Hz [4,56], and one paper used a frequency
of 5 Hz [50]. This paper also included a control group of sham TMS. The paper by Brock
et al. [57] did not specify the frequency used within their TMS protocol. One study
involved a single session of right DLPFC TMS at a frequency of 20 Hz [59]. This paper
also involved nine sessions of bilaterally stimulating the left and right side of the DLPFC
at a frequency of 20 Hz. The remaining study by Ozmut et al. [58] did not specify which
area of the brain was stimulated during their TMS protocol; however, investigators did
state they used a frequency of 20 Hz. Three studies administered a stimulus intensity of
120% of the resting motor threshold (RMT) [4,50,56]. Two studies administered 100% of
the RMT [59,60], one study administered 80% of the RMT [58], and one study did not
specify the stimulus intensity of the RMT [57]. Across the seven papers included, there was
variation in the number of treatments given to patients. Two studies involved 20 sessions
of treatment [4,56], one study involved 15 sessions [58], one study involved 13 sessions
of treatment [60], one study involved 10 sessions of treatment (one session of right-sided
treatment, nine sessions of bilateral treatment) [59], and one study did not report the
number of TMS treatments given [57].

3.2. Clinical Psychiatric Outcomes

The majority of papers found a general reduction in PPD symptoms; however, scores
varied across different outcome measures [4,50,56,57,60]. Follow up scores of these studies
consistently remained below baseline scores. Cox et al. [56] found Beck Depression Inven-
tory (BDI) [62], Edinburgh Postnatal Depression Scale (EPDS) [63], and State-Trait Anxiety
Inventory (STAI) [64] scores declined over the 4-week duration of TMS treatment. Of the
six patients, four achieved remission as assessed by EPDS and one achieved remission
and two responded as assessed by BDI. Mean BDI and EPDS scores at 3- and 6-months
follow-up remained below levels at study entry. Brock et al. [57] reported the EPDS mean
baseline score was 20.6 (SD = 4.15) compared with the mean end of acute treatment score of
8.2 (SD = 6.50). Fourteen out of nineteen participants achieved remission of their depressive
symptoms (EPDS < 10). Similarly, Garcia et al. [4] reported significant improvement in
depression symptomatology at each timepoint. After the acute course of 20 TMS sessions,
eight out of nine participants achieved remission of symptoms, defined as a Hamilton Rat-
ing Scale for Depression (HRSD-24) [65] <10 and a Clinical Global Impressions (CGI) [66]
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‘Severity’ subscale = 1. At 6-month follow up, of the eight that remitted, seven remained in
remission without further psychiatric intervention.

Myczkowski et al. [50] found the active TMS group presented statistically significant
differences in scores at base rate versus week 6 for the Hamilton Depression Rating Scale
(HDRS-17) [67], Global Assessment Scale (GAS) [68], and CGI for ‘Severity’ outcome
measures. The active and sham groups both indicated a reduction in PPD symptoms,
however, reduction percentages were notably larger for the active group when comparing
baseline to week 6 of treatment; with respect to EPDS (39.4% versus 6.2%), Hamilton
Anxiety Rating Scale (HARS-14; [69] 8.1% versus 6.6%), CGI ‘Quality of Life’ subscale
(CGI3; 44.2% versus 26.3%), Short-Form Health Survey (SF-36) [70] for vitality (80.0%
versus 17.9%) and mental health (102.3% versus 8.6%). Nonetheless, results were not
deemed statistically significant when comparing active versus sham TMS. Odgen et al. [60]
also found improvements in outcome measures at baseline versus completion of treatment;
HDRS score reduced from 29 to 3, the BDI from 48 to 13 and the Visual Analogue Scale
(VAS) [71] from 8.2 to 3.4. The VAS is used to measure the intensity and/or frequency of
depressive symptoms [60].

Cohen et al. [59] initially administered right DLPFC TMS due to their patient’s presen-
tation of mania. After a single session, researchers found a reduction in mania symptoms;
however, three days later the patient returned with symptoms of depression (Young Mania
Rating Scale; YMRS [72] = 10, HDRS = 22). As a result, bilateral high-frequency TMS
was administered for nine sessions to manage the patient’s rapid cycling episode. Out-
come measures indicated excellent improvement of both depression and manic symptoms
(YMRS, HDRS < 5) at the end of treatment.

The paper by Ozmut et al. [58] was the only study where the majority of participants
had a less promising response to treatment. Out of a total of fifteen participants, four
reported a 50% decrease in HDRS-17 scores, six reported a 50% decrease in HARS-14 scores,
and eight reported Edinburgh Depression Scale (EDS-10) [63] scores of less than 13 points
following treatment. This paper also included a combination of participants with major
depression during pregnancy and postpartum and did not specify in the results how each
group responded and instead provided a general statement about all participants.

3.3. Social-Relational Outcomes

Two studies reported on participants’ ability to bond with their baby pre and post TMS
treatment [4,60]. The study by Garcia et al. [4] found there was a statistically significant
improvement in Postpartum Bonding Questionnaire (PBQ) [73,74] scores from baseline to
post-treatment assessment. Ogden et al. [60] also presented a case study that identified
improvement in the mother-baby relationship. Researchers reported the patient had
attempted infanticide pre-treatment. The patient experienced depressive cognitions about
herself and the child, suicidal ideation, and rejected contact with the child. After one week
of treatment, the patient no longer rejected the idea of visiting her child. Two months
follow up revealed the mother and her child were enjoying a ‘close relationship’ (p. 3).

One study investigated the participants’ social performance at baseline and post TMS
treatment [50]. This paper found the active TMS group had improved scores on the Social
Adjustment Scale Self-Report (SAS-SR) [75] by 25.5% from baseline to week 6, whereas
the sham group had only improved by 3.8%. However, these results were not statistically
significant. Nonetheless, a statistically significant improvement was observed both at
baseline to week 4 (end of treatment) and baseline to week 6 (2 weeks after treatment) for
the SAS-SR ‘Work at Home’ subscale.

3.4. Neuropsychological Testing

Studies by Cox et al. [56] and Myczkowski et al. [50] assessed participants neurocog-
nitive performance at baseline and post TMS treatment. Cox et al. [56] found no changes
across the Mini-Mental State Examination (MMSE) [76], Trail Making Test-B (TMT-B) [77]
or Word List Generation (WLG) [78] cognitive assessments. Myczkowski et al. [50] also
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found their scores were not statistically significant when comparing active versus sham
TMS. However, reduction percentages were larger for the active group when comparing
baseline to post treatment; with respect to TMT-B (31.4% versus 12.9%) and Victoria Stroop
Test-Interference [79] (31.7% versus 10.0%).

3.5. Side Effects

Three studies reported no adverse side effects from TMS treatment [57,58,60]. Three
studies mentioned minor side effects such as scalp discomfort and/or headache [4,50,56].
The paper by Garcia et al. [4] also reported, out of nine participants, eight preferred TMS to
medication; however, only six believed it was convenient. The remaining study did not
describe any side effects from TMS treatment [59].

4. Discussions

This systematic review gathered evidence for the efficacy of TMS in treating PPD. The
treatment of PPD is a high public health priority, with approximately 7–14% of new mothers
experiencing major depression after giving birth [1–3]. Traditional methods of treatment
for PPD present their own disadvantages and inadequately account for the complexity
of PPD. Although effective, ECT presents with a number of adverse side effects [9,10].
Psychotherapy has relative efficacy [11,12]; however, is typically not enough for severe
cases [15] and mothers are hesitant to engage due to stigma [11]. Lastly, SSRIs often cause
a range of side effects that impact compliance [22,23]. Women are often concerned about
the effect on a breastfed child [24]. The low-risk profile and minimal side effects associated
with TMS treatment offer a range of advantages for women and infant development.

The findings of seven studies for a total sample of 60 women were analysed. Only one
paper involved a single randomized controlled trial, while most of the data synthesized
came from uncontrolled trials and case studies, which inherently have an increased risk of
bias. Thus, additional sham-controlled trials are needed to confirm the efficacy and safety
of TMS for the treatment of PPD. Despite this methodological limitation, promising trends
are demonstrated when analysing patient’s response to TMS.

Out of the seven studies reviewed, six reported the majority of participants experi-
enced a reduction in depressive symptoms [4,50,56,57,59,60]. Studies by Brock et al. [57]
and Cox et al. [56] found a reduction in EPDS scores and reported 73.69% and 66.67%
of participants achieved remission of depressive symptoms respectively. Garcia et al. [4]
found a reduction in HRSD and CGI scores and reported 88.89% of participants achieved
remission of depressive symptoms. The paper by Myczkowski et al. [50] was the only
paper that incorporated sham TMS as a control measure. The active TMS group reported
statistically significant differences in HDRS-17, GAS and CGI scores when comparing base-
line to week 6 (two weeks after treatment). Results were not deemed statistically significant
when comparing active versus sham TMS. However, the study was underpowered, and
reduction percentages were notably larger for the active group.

The two case studies reported improvements in depressive symptoms for each of their
participants [59,60]. Cohen et al. [59] found a reduction in YMRS and HDRS scores when
comparing baseline to end of treatment. Similarly, Ogden [60] found a reduction in HDRS,
BDI and VAS scores when assessing baseline to end of treatment. Ozmut et al. [58] was the
only study that produced less than promising results. Only 26.67% of participants reported
a 50% decrease in HDRS-17 scores; 40% reported a 50% decrease in HARS-14 scores, and
53.33% reported EDS-10 scores of less than 13 points. The inconsistent findings between
papers may be due to differences in study design, the type of TMS administered, and
patient characteristics.

The majority of the studies administered left DLPFC as their stimulation site [4,50,56,57,60].
One study administered right DLPFC and bilateral DLPFC TMS treatment [59], and
one study did not specify the stimulation site [58]. All studies that reported the stim-
ulation site were over the DLPFC. This coincides with research on neuroimaging of
MDD, which presented hypoactivity of the left DLPFC and hyperactivity of the right
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DLPFC [39]. Thus confirming the ideal brain structure to be stimulated for the manage-
ment of depressive symptoms.

Stimulus frequency varied widely between studies. Frequencies of 20, 10 and 5 Hz
were used. Stimulus intensity varied from 120% to 80% of the resting motor threshold.
The majority of the studies that reported high-frequency (>5 Hz) rTMS were over the
left DLPFC, which concurs with homogeneous research that supports the specific use of
high-frequency TMS to the left dorsolateral prefrontal cortex (DLPFC) for patients with
treatment-resistant depression [38,46]. Nonetheless, the treatment protocol was inconsistent
between studies and sometimes components of the protocol were not reported (i.e., number
of trains, number of sessions), making it difficult to replicate these studies. Therefore, no
conclusions could be formulated about optimal stimulus site, frequency or intensity for
TMS treatment of PPD.

Papers analysed within this review were published within the last 15 years, with the
exception of the case study by Odgen et al. [60]. Although the studies were published fairly
recently, the overall quality of the study designs was poor. Each study had a small sample
size (n < 20), and inconsistent inclusion criteria and study designs. Information about the
participants’ previous medical history, diagnosis, treatment history and treatment setting
were often inadequately recorded. Many papers did not state what clinical measures
were employed to determine their participant’s diagnosis of PPD. It is difficult to interpret
and generalise the data without certain pre-existing information. Moreover, outcome
measures used to assess the efficacy of TMS were variable, with differences in the reduction
of depressive symptoms possibly attributable to differences in the conceptualisation of
depression across measures. Only two studies investigated social-relational outcomes and
only another two studies investigated neuropsychological outcomes. Additional research
is required to assess multiple outcomes, to achieve a holistic picture of the benefits of
TMS treatment for PPD. Interestingly, the two case studies provide a stimulus for further
research in TMS treatment for patients experiencing manic episodes and psychotic features
respectively [59,60].

The administration of TMS for the treatment of PPD is well tolerated. The studies,
though having significant methodological flaws, provide early, encouraging evidence that
TMS may be effective in PPD treatment, especially as many of the studies showed patients
to have achieved remission rather than response, with no reported adverse side effects
within the postpartum population. However, the lack of quality evidence (absence of
randomised control trials, small sample sizes, and lack of homogeneity across treatment
protocols) indicates the need for further research before any recommendation for TMS in
treating PPD can be made.

There is growing research on the use of TMS in treating a range of psychiatric disor-
ders, and this approach appears to revolutionise the way mental health disorders can be
managed, due to the non-invasive technique and low side effect profile. A substantial body
of evidence for the use of TMS in treating MDD has been established, however, research
indicates PPD has a differential presentation and response to antidepressant treatment
when compared to MDD outside the postpartum period. Hence, further research into the
efficacy and acceptability of TMS for PPD is recommended.
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