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Transcranial magnetic stimulation (TMS) is increasingly being used to treat posttraumatic stress disorder (PTSD) comorbid with major
depressive disorder (MDD). Yet, identifying the most effective stimulation parameters remains an active area of research. We recently
reported on the use of 5 Hz TMS to reduce PTSD and MDD symptoms. A recently developed form of TMS, intermittent theta burst
stimulation (iTBS), appears noninferior for treating MDD. Because iTBS can be delivered in a fraction of the time, it provides significant
logistical advantages; however, evaluations of whether iTBS provides comparable PTSD and MDD symptom reductions are lacking. We
performed a retrospective chart review comparing clinical outcomes in veterans with PTSD and MDD who received iTBS (n = 10) with
a matched cohort that received 5-Hz TMS (n = 10). Symptoms were evaluated using self-reported rating scales at baseline and every five
treatments for up to 30 sessions. Both protocols were safe and reduced symptoms, ps < .001, but veterans who received iTBS reported
poorer outcomes. These results were observed using mixed-model analyses, Group x Time interaction: p = .011, and effect sizes, where
5 Hz TMS demonstrated superior PTSD and MDD symptom improvement, ds = 1.81 and 1.51, respectively, versus iTBS, ds = 0.63 and
0.88, respectively. Data from prior controlled trials of iTBS, with increased stimulation exposure, have appeared to provide comparable
clinical outcomes compared with 5 Hz TMS. Prospective and controlled comparisons are required; however, the present findings provide
important information for clinicians using TMS to treat these commonly comorbid disorders.

Posttraumatic stress disorder (PTSD) remains a highly preva-
lent psychiatric disorder in U.S. military veterans and individu-
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als worldwide. It is often comorbid withmajor depressive disor-
der (MDD) and is associated with a broad range of impairments
(Kessler, 2000; Shalev et al., 2017). Although evidence-based
psychotherapy and pharmacotherapy are available for PTSD,
treatment resistance, side effects, access, and adherence often
limit clinical outcomes (e.g., Watts et al., 2013); thus, novel
treatments are clearly needed.
One intervention with increased evidence for PTSD is repet-

itive transcranial magnetic stimulation (rTMS, hereafter called
TMS). Following Faraday’s law, TMS uses rapidly fluctuating
magnetic fields to induce local neuronal depolarization, which
leads to a number of polysynaptic or “downstream” effects that
are associated with symptom improvement (Philip, Barredo,
Aiken, et al., 2018). For a comprehensive overview of the clin-
ical use of TMS, including important and outstanding ques-
tions for the field, see Fitzgerald (2020) and George (2019).
Currently, TMS treatment is calibrated against an individual’s
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cortical excitability, and treatments are administered to the dor-
solateral prefrontal cortex (DLPFC) daily for up to 6 weeks,
with each session taking up to 37.5 min.
Originally cleared by the U.S. Food and Drug Adminis-

tration (FDA) in 2008 for pharmacoresistant MDD (George
et al., 2010; O’Reardon et al., 2007), there is now a large
body of evidence from thousands of patients that supports
the efficacy of TMS for MDD (e.g., Gaynes et al., 2014).
However, not all results have been positive: In one randomized
controlled trial (RCT) in a sample of veterans, researchers did
not find separation between active and sham stimulation, with
poorer outcomes among those with comorbid MDD and PTSD
(Yesavage et al., 2018). Yet, the interpretation of this study was
complicated by a high placebo response rate, and follow-up
studies have not reliably replicated the association between co-
morbid PTSD and poorer TMS-related outcomes (Hernandez
et al., 2020). Outside of depression, TMS has also been cleared
for use with symptom provocation for obsessive–compulsive
disorder (Carmi et al., 2019). Given this data for depression and
other indications, TMS is increasingly available in the private
sector and as part of a nationwide program to implement TMS
at Veterans Affairs (VA) hospitals around the United States,
with the first results to be disseminated within the next year.
One important question within the TMS field has been how

to best deploy this technology. With a focus on PTSD, several
groups have reported the use of different TMS approaches to
reduce symptoms in real-world, naturalistic patient populations
(for a review, see Kan et al., 2020), with the understanding that
TMS for PTSD, at least in the absence of MDD, currently re-
mains an off-label clinical use or is used in research settings.
Prior approaches that have used noninvasive brain stimulation
for PTSD include a broad range of devices and protocols. Al-
though a comprehensive discussion is beyond the scope of the
present manuscript, most of these studies have evaluated 1- or
10-Hz TMS, often delivered using a standard figure-of-eight
coil to stimulate either DLPFC (i.e., left or right) as monother-
apy (e.g., Hernandez et al., 2020; Kozel et al., 2019) or in com-
bination with psychotherapy (Fryml et al., 2019; Kozel et al.,
2018) or as H-coil TMS delivered in combination with symp-
tom provocation (Isserles et al., 2013) or other novel TMS de-
vices (e.g., Philip, Aiken, et al., 2019). The findings from both
reviews and meta-analyses indicate efficacy but no clear indi-
cation that any singular approach is superior at the current time
(Kan et al., 2020).
Over the last few years, a promising new kind of TMS,

called theta burst stimulation (TBS), has been developed.
In TBS, 50-Hz bursts are delivered at five per second (i.e.,
5 Hz, corresponding to the theta frequency domain in elec-
troencephalography). The TBS intervention was designed as
a neurophysiological tool to potentially mimic intrinsic hip-
pocampal rhythms (Huang et al., 2005) wherein intermittent
TBS (iTBS) was found to yield durable changes in long-term
potentiation. Although the use of iTBS to this end remains an
area of investigation, one immediate advantage is that an entire
stimulation session can be delivered very quickly; that is, in

as little as 3 min compared to the 37.5 min for standard TMS.
Despite the substantial differences in administration time, a
large multisite study demonstrated that neuronavigated iTBS
had noninferior outcomes compared to neuronavigated 10-Hz
TMS for MDD (Blumberger et al., 2018), which led to FDA
clearance of iTBS. The time advantage (i.e., 3 min vs. 37.5
min) provides significant potential to improve access to care.
Clear examples of this benefit include reducing the impact of
late patients, as a single late patient TMS patient can yield a
cascade of delays throughout the day; increased care delivery,
as iTBS enables clinicians to provide care to several patients
per hour instead of a single patient per hour; optimized person-
nel utilization; and the ability to deliver many TMS treatments
to a single person per day (i.e., an “accelerated” protocol) to
potentially hasten positive response (e.g., Cole et al., 2020).
Other advantages may be relevant to the COVID-19 pandemic,
as iTBS allows more time for facility cleaning between pa-
tients. As a follow-up evaluation, we tested the use of iTBS in
an RCT and found promising results with regard to PTSD and
depression, with effects lasting up to 1 year after stimulation
(Petrosino et al., 2020; Philip, Barredo, et al., 2019).
In prior reports, we described the use of 5-Hz TMS for PTSD,

with promising clinical (Carpenter et al., 2018; Philip et al.,
2016) and neuroimaging (Philip, Barredo, van ‘t Wout-Frank,
et al., 2018) outcomes in approximately 50 patients. Yet, with
the recognition that iTBS provided a significant advantage re-
garding administration time, we started delivering iTBS to all
patients at the Providence VA Neuromodulation clinic once the
treatment had been cleared by the FDA. In the present study, we
evaluated the safety and clinical outcomes among 10 veterans
with PTSD and comorbid MDD who received iTBS and com-
pared them with 10 age-, sex-, and symptom severity–matched
veterans who had previously received 5-Hz TMS. We hypothe-
sized that iTBS would be safe and comparably effective to our
prior TMS approaches.

Method

Participants

We performed a retrospective chart review of the first 10 pa-
tients with comorbid PTSD and MDD who received iTBS at
the VA Providence Healthcare system, compared to a matched
cohort (i.e., age, sex, symptom severity) comprising individu-
als who received 5-Hz TMS for the same presentation in the
same clinic. All patients received unblinded clinical stimula-
tion. Individuals in the iTBS group received their stimulation
from August 2019 to October 2020, and 5-Hz TMS patients
were treated between September 2014 to June 2016. Prior to
any stimulation, all patients met the criteria for PTSD andMDD
as outlined in the fourth or fifth editions of the Diagnostic and
Statistical Manual of Mental Disorders (DSM-IV and DSM-5,
respectively), depending on the treatment date; were not cur-
rently participating in research studies; and had been receiving
stable treatment (i.e., medication and/or psychotherapy) for at
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Table 1
Demographic Characteristics of the Sample

TBS cohort 5 Hz TMS cohort

Variable n % n %

Male gender 9 90.0 8 80.0
White race

a
10 100.0 9 90.0

PTSD
Combat-related PTSD 6 60.0 8 80.0
Other PTSD 7 70.0 7 70.0
PTSD from military sexual trauma 1 10.0 2 20.0

Note. As participants could report multiple types of trauma exposure, numbers may not equal 100.0%. TBS = theta burst stimulation; TMS = transcranial magnetic
stimulation; PTSD = posttraumatic stress disorder.
a
One participant in the 5-Hz TMS cohort was Black.

least 6 weeks; concurrent psychiatric treatments were allowed
to continue unchanged. Diagnoses were confirmed through a
clinical interview as part of a standard clinical screening pro-
cess by psychiatrists with expertise in PTSD and MDD and
corroborated with validated self-rated scales (see Measures).
Written clinical consent was obtained prior to treatment, and
the Providence VA Institutional Review Board approved this
retrospective chart review. Patient demographic characteristics
are described in Table 1. Consistent with patient demographic
characteristics at the Providence VA, veterans were commonly
male, White, and had various PTSD etiologies.

Procedure

Patients were referred to the Neuromodulation Clinic if they
demonstrated symptoms of MDD along with comorbid PTSD
despite adequate pharmacology, defined as more than 6 weeks
of an adequate dose of an antidepressant; were considering
electroconvulsive therapy; or were unable to tolerate phar-
macotherapy. Screening procedures included standard safety
forms to evaluate for absolute contraindications to stimulation,
such as seizure disorders or intracranial metal. After an initial
consultation and screening visit, veterans returned to the clinic,
where their individual motor threshold (MT) was established,
defined as the amount of energy required to elicit movement in
the resting contralateral hand at least 50% of the time.
After MT determination, the left DLPFC target was defined

using standard methods corresponding to individual head mea-
surements (i.e., the “Beam method,” originally described by
Beam et al., 2009). Neither neuroimaging nor neuronavigation
were utilized, as it remains unclear whether this improves clin-
ical outcomes (e.g., Fitzgerald et al., 2009, Hebel et al., 2021).
TheMT determination and left DLPFC targeting were identical
in both the iTBS and 5-Hz TMS groups, and for both groups,
treatment occurred once every business day for 30 sessions.
In the 5-Hz TMS group, patients received stimulation using a

Neurostar Device (Malvern, PA). Parameters including stimu-
lation at 5 Hz, 4 s on, 12 s off, for 3,000 pulses per session. Total
pulses per session were increased to 4,000, with the intertrain

interval shortened by 1 s, for the remainder of treatment when
patients did not have at least 30% improvement from baseline
scores on outcome measures at Treatment 15 (following Car-
penter et al., 2018), for a total of approximately 40 min. In-
dividuals in the 5-Hz TMS group were matched with the iTBS
cohort based on age, sex, and baseline PTSD symptom severity.
For iTBS, a Magstim Super Rapid 2+1 system (Magstim;

Whitland, UK) was used to deliver iTBS procedures and fol-
lowed recommendations by Blumberger et al. (2018). Stimula-
tion parameters included 50-Hz triplet bursts, repeated at 5 Hz,
2 s on and 8 s off, for a total of 600 pulses per session (i.e., a
total of approximately 3 min stimulation time). The Neurostar
device could not be used because it did not have the capacity to
deliver iTBS.

Measures

PTSD Symptoms
For PTSD, we utilized the PTSD Checklist forDSM-5 (PCL-

5; Weathers et al., 2013), a 20-item self-report measure that
is used to assess the 20 DSM-5 PTSD symptoms. Individual
items are rated using a Likert scale ranging from 0 to 4, with
higher scores indicating more severe symptoms (range: 0–80).
The scale has demonstrated excellent internal reliability (Cron-
bach’s α = .94; Weathers et al., 2013). A score of 33 or higher
was considered to meet the threshold for clinically significant
PTSD symptoms; a score change of at least 10 points was con-
sidered to be clinically meaningful.

MDD Symptoms
For MDD, we utilized the Inventory of Depressive

Symptomatology-Self Report (IDS-SR; Rush et al., 1996).
This is a 30-item rating scale that assesses symptoms of
MDD, where each individual item is narratively described
by escalating severity and scored on a scale of 0 to 3, for a
maximum score of 84. A score less than 15 is considered to
meet the threshold for clinical remission, and a score change
of more than 10 points was considered clinically meaningful.
The IDS-SR has demonstrated excellent internal reliability
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(Cronbach’s α = .82; Rush et al., 1996). Rating scales were
obtained at baseline and at approximately every fifth session
until the end of the treatment (i.e., 30 sessions). Safety was
assessed as part of normal clinical practice.

Data Analysis

We used linear mixed models for repeated measures over
time and participants to analyze the effect of iTBS and 5-Hz
TMS on self-reported PTSD and MDD symptom severity
throughout treatment. This procedure prevents the listwise
deletion due to missing data, which was approximately 33%
over the entirety of treatment, to provide insight into the
effect of improvement over time and describe whether one
stimulation procedure potentially yielded faster improvement.
Treatment protocol (iTBS, 5-Hz TMS), time (seven time
points, including baseline), and the interaction between treat-
ment protocol and time (i.e., Treatment Protocol x Time) were
entered as fixed effects. The PCL-5 and IDS-SR were entered
as dependent variables in two separate models. All analyses
were performed in SPSS (Version 26).
Follow-up analyses were focused on detecting clinically sig-

nificant differences between the two groups. Consistent with
clinical care, patients could stop treatment early, particularly
if they received early benefit or felt no benefit. Therefore, we
censored data at the point of last treatment to compare baseline
to endpoint responses across the sample. These censored data
were used to describe raw PCL-5 and IDS-SR score changes
(i.e., mean baseline minus endpoint) to inform the clinical util-
ity of mixed-model observations. As previously indicated, we
used a clinically meaningful improvement defined as a symp-
tom score change of more than 10 points for the PCL-5 (Weath-
ers et al., 2013) and the IDS-SR (Rush et al., 1996). We calcu-
lated effect sizes as Cohen’s d and further calculated their 95%
confidence intervals. Given the small sample sizes, we also cal-
culated the Reliable Change Index (RCI; Jacobson & Truax,
1991), where RCI values greater than 1.96 indicated reliable
results.

Results

Baseline mean symptom scores for both groups were in the
moderate range for both PTSD (PCL-5: M = 39.7, SD = 13.2
for TBS;M= 46.1, SD= 10.9 for 5-Hz TMS) and MDD (IDS-
SR:M= 45.5 SD= 8.9 For TBS;M= 41.3, SD= 7.3 5 for Hz
TMS). The results of t tests comparing between-group baseline
scores were nonsignificant p= .252 for PTSD and p= .265 for
MDD. Side effects and safety were consistent with the known
profile of TMS, and there were no reported seizures.
For PTSD symptoms, the results of a linear mixed-model

analysis (i.e., comparing PCL-5 scores over time between
iTBS and 5-Hz TMS groups) indicated a significant main
effect of time, F(6, 91.0) = 11.36, p < .001, ηp

2 = .38; a
nonsignificant main effect of treatment protocol, F(1, 17.81) =
0.385, p = .543, ηp

2 = .02; and significant Treatment Protocol

x Time interaction, F(6, 91.02) = 2.95, p = .011, ηp
2 = .17.

Given the significant Treatment Protocol x Time interaction,
we performed post hoc tests to provide further insight into
these findings. For the 5-Hz TMS group, the results of a linear
mixed-model analysis with only Time entered as a fixed effect
were significant, F(6, 46.03) = 9.85, p <.001. The linear
mixed-model analysis that used the iTBS group also resulted
in a significant effect of time, F(6, 44.98) = 2.62, p = .030.
These results suggest that although participants in both groups
demonstrated reductions, those who received 5-Hz TMS
reported a greater decline in PTSD symptom severity over time
compared to those who received iTBS (Figure 1 Panel A).
For MDD symptoms (i.e., IDS-SR), a linear mixed-model

analysis revealed both a significant main effect of time, F(6,
92.23) = 10.49, p < .001, ηp

2 = .35, and treatment protocol,
F(1, 18.02)= 4.73, p= .043, ηp

2 = .22, but no significant Time
x Treatment Protocol interaction, F(6, 92.23) = 1.56, p= .170,
ηp

2 = .08. This suggests that across treatment groups, veter-
ans reported a reduction in depression symptoms over time, and
those who received 5-Hz TMS reported less severe depressive
symptoms than those who received iTBS (Figure 1, Panel B).
When comparing outcomes from baseline to endpoint,

several findings emerged, all indicating more favorable clinical
outcomes when 5-Hz TMS was used. Among participants
in the 5-Hz TMS group, there was an average 21.7-point
reduction on the PCL-5, whereas the average reduction was
14.2 points for veterans who received iTBS. When considering
the IDS-SR, there was an average 18.4-point drop among
participants in the 5-Hz TMS group, whereas the average
reduction was 11.9 among participants who received iTBS.
Translated into Cohen’s d (95% CI) effect sizes, the 5-Hz TMS
group demonstrated superior effect sizes for PTSD and MDD
symptom reduction, d = 1.81, 95% CI [0.68, 2.95] and d =
1.51, 95% CI [0.62, 2.40], respectively), compared to iTBS,
d = 0.63, 95% CI [-0.34, 1.59], and d = 0.88, 95% CI [0.06,
1.69], for PTSD and MDD, respectively. When evaluating
reliable change, in the 5-Hz TMS group, nine out of 10 pa-
tients demonstrated reliable change in both PTSD and MDD
symptoms, whereas, in the iTBS group, seven of 10 and eight
of 10 patients demonstrated reliable PTSD and MDD symptom
change, respectively (Table 2).

Discussion

Contrary to our hypothesis, the present findings indicate
that although 5-Hz TMS and iTBS may reduce the symptoms
of PTSD and MDD, 5-Hz TMS yielded superior results, par-
ticularly for PTSD symptoms. The results of mixed-models
analyses indicated that patients who received 5-Hz TMS also
achieved quicker PTSD symptom reduction relative to those
in the iTBS group. These results, admittedly procured using
an unblinded and small sample size, are surprising given the
overall inability in the literature to find clear superiority of one
kind of stimulation over another when treating PTSD or MDD
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Figure 1
Symptom Trajectories of (A) Posttraumatic Stress Disorder (PTSD) and (B) Major Depressive Disorder (MDD) Symptoms Over Time.

Note. Trajectories of (A) self-reported PTSD and (B) MDD symptoms evaluated from baseline (Time Point 1) to endpoint (Time Point 7). Each time point
represents approximately five treatment sessions. Error bars reflect standard error. Mean scores and the number of observations at each time point are presented
in Supplementary Table S1. PCL-5 = PTSD Checklist for DSM-5; IDS-SR: Inventory of Depressive Symptomatology–Self-Report; TMS = transcranial magnetic
stimulation; iTBS = intermittent theta burst.

(e.g., Berlow et al., 2020; Kozel et al., 2019). These results
suggest for the first time that specific stimulation parameters
may be more important for patients with PTSD.
When evaluating score reductions on measures of PTSD

and MDD across the two stimulation profiles, both approaches
were shown to reduce symptoms, but 5-Hz stimulation pro-
vided superior outcomes. For both the PCL-5 and the IDS-SR,
score reductions among participants in the 5-Hz TMS group
were within the range considered to be clinically mean-
ingful, whereas statistical testing and observed effect sizes
demonstrated that the magnitude of reductions in patients who
received iTBS were lower in both domains. It is important to
note that the symptom changes observed in the 5-Hz group
are similar to those observed in prior reports of 5-Hz TMS
in this patient population in both veteran and civilian cohorts
(Carpenter et al., 2018; Philip et al., 2016).
Based on the findings that iTBS to the left DLPFC (600

pulses, 120% of MT, approximately 3 min) appeared to be in-
ferior to 5-Hz TMS to the left DLPFC (3,000–4,000 pulses,
120% of MT, approximately 40 min), we revisited a portion of
the outcomes reported by Philip, Barredo, Aiken, et al. (2019),
wherein iTBS was delivered to the right DLPFC (1,800 pulses,
80% of MT, approximately 10 min). Specifically, we explored
outcomes among participants who received a cumulative stim-
ulation exposure most similar to clinical settings (i.e., the n =
25 participants who received 20 daily sessions over 4 weeks),
using the same patient-rated scales (i.e., the PCL-5 for PTSD
symptoms and the IDS-SR for MDD symptoms). When com-
paring baseline to endpoint changes in that group, clinical out-
comes were robust, with a Cohen’s d for PTSD of 1.83, 95% CI
[1.15, 2.51] and a Cohen’s d for MDD of 1.09, 95% CI [0.58,
1.60]. This is qualitatively similar to the Cohen’s d effect sizes

we found for the present study’s 5-Hz group of 1.81, 95% CI
[0.68, 2.95], and 1.51, 95%CI [0.62, 2.95] for PTSD andMDD,
respectively. We did not perform direct comparisons between
groups given the different contexts of their stimulation, namely
during the conduct of an RCT or clinical care. Yet, these results
may provide important indications that the administration of a
higher number of pulses may be required for efficacy in PTSD
symptom reduction. Whether there is some optimal role of lat-
erality remains an important question for future investigation.
Of note, there are several other factors that may have led to

poorer outcomes in the iTBS group. It is possible that factors
related to the novelty of use may have impacted efficacy,
although this was delivered by a clinic with significant expe-
rience in TMS and novel devices. It is also possible that the
first 10 patients to receive iTBS had other clinical features,
such as chronicity or further comorbidity of psychiatric illness
or underlying medical comorbidities that would predispose
the patient to poorer outcomes, although we sought to min-
imize differences by comparing these participants against a
psychiatrically matched cohort.
Limitations of this work are those inherent to small, single-

site clinical reports. It is possible that some bias favoring 5-Hz
TMS occurred with respect to the matched cohort; although in-
dividuals were matched by baseline symptom severity, the re-
sults of mixed-model analyses indicated less severe depressive
symptoms over time among individuals in the 5-Hz group. As
both devices were not capable of delivering iTBS, it is pos-
sible that using different systems contributed to our findings;
however, this is unlikely given prior data that has indicated
these devices yield identical clinical outcomes (Oliveira-Maia
et al., 2016) as well as our examination of outcomes from our
prior RCT, which used the same iTBS device (Philip, Barredo,
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Table 2
Reliable Change of Posttraumatic Stress Disorder (PTSD) and Major Depressive Disorder Symptoms from Baseline to Endpoint

PCL-5 IDS-SR

Participant Baseline Endpoint Reliable change Baseline Endpoint Reliable change

iTBS cohort

1 58 49 + 55 55 –
2 30 20 + 31 26 +
3 39 26 + 48 37 +
4 26 18 + 32 20 +
5 50 41 + 42 40 –
6 56 48 + 58 49 +
7 26 29 - 42 30 +
8 63 66 – 53 38 +
9 37 18 + 51 32 +
10 24 30 – 50 46 +

5-Hz TMS cohort

1 37 21 + 33 12 +
2 56 43 + 40 29 +
3 52 14 + 47 14 +
4 64 7 + 40 8 +
5 49 30 + 37 14 +
6 27 0 + 45 0 +
7 34 24 + 56 49 +
8 44 43 – 37 45 –
9 48 11 + 32 26 +
10 50 32 + 46 34 +
Note. + sign indicates a reliable change index > 1.96. iTBS = intermittent theta burst stimulation; TMS = transcranial magnetic stimulation; PCL-5 = PTSD checklist
for DSM- 5; IDS-SR = Inventory of Depressive Symptoms–Self-Report.

Aiken, et al., 2019). We did not compare iTBS outcomes with
different TMS administrations, such as 10-Hz TMS, which
is the standard approach for MDD without comorbid PTSD
(O’Reardon et al., 2007), although prior work has indicated that
5-Hz TMS is better tolerated and comparably efficacious for
MDD (Philip et al., 2015). We also did not specifically control
the brain state during stimulation; this is likely a critical area
of future research, and prior work has shown that a combina-
tion of TMS plus psychotherapy can reduce PTSD symptoms
(Fryml et al., 2019; Kozel et al., 2018). Researchers have also
explored symptom provocation immediately before stimulation
with an H-coil TMS system. Although the initial results were
promising (Isserles et al., 2013), a larger RCT demonstrated
negative results, which have been publicly reported but not pub-
lished in the peer reviewed literature (Brainsway, 2020). Fur-
thermore, in the present study, all patients were receiving sta-
ble treatment, and we were not powered to evaluate the effects
of particular medications or psychotherapy nor were we able
to identify whether the effects were due to TMS alone. For the
present chart review, we also relied upon self-reported rating
scales rather than structured clinical interviews; this selection
reflects the use of these scales as part of clinical care to mini-

mize patient burden while providing high-quality and patient-
relevant outcomes.
In conclusion, iTBS, at least as it is currently FDA-cleared

for MDD, does not appear to be as efficacious as 5-Hz TMS
for patients with PTSD and comorbid MDD. However, clin-
ical outcomes appear to be much more similar after deliv-
ering a higher number of pulses. Although we recognize
that these results require replication in larger samples and
controlled trials, ideally with biological assessments to as-
sess the mechanisms underlying observed effects, it appears
that higher degrees of cumulative exposure to stimulation
may be required to provide optimal outcomes in this patient
population
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