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Introduction
TMS is an effective non-invasive treatment that treats depression when administered
to the left dlPFC at a high frequency by improving control over emotional regulation.
Evidence suggests that the PFC is unable to regulate emotions, conceptualize
problems in an appropriate context, and apply future oriented thinking when suicidal.
TMS is a covered benefit by insurance if the patient meets criteria and has no
contraindications. However, certain insurance carriers list any reports of current
suicidal ideation (SI) or history of suicide attempts (SA) as a contraindication. Despite
the pervasiveness of suicidality, there is limited treatment options for acute suicidal
crisis. At an outpatient level, patients determined to be at moderate-high risk of suicide
are not receiving treatment for their SI until a suicide attempt is made. Patients are
then treated at an inpatient level for several weeks, where medication is changed
and/or patients receive psychotherapy until discharged. However, these patients tend
to be frequently readmitted for SI or a SA. The existing research regarding TMS and
suicidality has focused on applications in inpatient settings while this study shifts to an
outpatient focus to possibly prevent the occurrence of future SA by acutely treating any
SI complaints.
Objective
This study’s aim is to evaluate if TMS is a safe acute treatment intervention for SI in
outpatient care by examining retroactive data.
Methods
All dTMS and TBS treatments were delivered to our sample of 36 patients, using the
Brainsway H1 coil to the left dlPFC, resting motor threshold (MT) was determined in
the right abductor pollicis brevis muscle on the first day of treatment. dTMS was
delivered to 19 patients, 5 days a week at 120% RMT, 18 Hz, 2s train duration, 20s ITI,
total of 1980 pulses. TBS was delivered to 17 patients, 5 days a week, three patients
did 5 sessions a day with 20 minutes between sessions, the rest did 2 sessions a day
at 90% RMT, 50 Hz, 40 2s bursts, 8s ITI, total of 1200 pulses. Inclusion criteria:
diagnosis of MDD, failure of ≥4 antidepressants/psychotropic medications, current SI,
moderate to high risk of suicide determined by rating scales and judged by clinician,
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competency to give informed consent. Exclusion criteria: diagnosis of personality
disorder, bipolar I, psychotic disorder, recent substance abuse, contraindications to
TMS. Patients completed the PHQ-9 and was administered the MADRS by a clinician
before beginning treatment and after every 5 treatments. Question 9 on the PHQ-9 and
Question 10 on the MADRS regarding suicidal thoughts was tracked, along with
descriptive data recorded through patient verbatim during “daily check-ins” by
technicians.
Results
Patients included 17 men and 19 women with ages ranging from 21 to 70 and a PHQ-9
mean score of 22. Eight patients had tried ECT at adequate trials with no response or
experienced intolerable side effects. Thirteen participants reported prior suicide
attempt(s). SPSS was used to run a paired samples t-test and frequencies. From our
sample, patients experienced a significant reduction in suicidal ideation after TMS (M =
1.19, SE = 1.33), t(35) = 11.24, p <.01, r = .88. 77.8% of participants experienced
reductions in suicidality. Out of the participants that responded to treatments, suicidal
ideation was completely absent (ratings of 0) in 71% by 36 treatments. Patient
suicidality, both by self-report and by clinician rating, was perceived to be significantly
reduced by 10-15 treatments. No adverse events, such as seizures, hypomania or
mania, suicide attempts, occurred during the course of treatments. dTMS and TBS
were both safe and well-tolerated, there were no dropouts, 10 patients reported local
discomfort at the stimulation site or a headache after the treatment session for the first
week.
Conclusions
This study was limited by the rating scale assessments used to evaluate for suicidal
ideation and lack of a sham or control group. Future RCT studies should implement
rating scales such the BSI or SSI to thoroughly assess suicide risk and SI and
longitudinal data should also be tracked to see how long these reductions in SI last, as
our study only included a 3-week post treatment follow up. Despite these limitations,
our findings support the safety and efficacy of TMS in treating SI for patients at
moderate-high risk of suicide. In an outpatient setting, TMS is promising in its
application to mitigate SI and to act as an effective intervention to prevent future SA
and hospital admission. From our results, suicidality should not be considered a
contraindication for insurance approval as it is safe, and high-risk patients can be
monitored daily for any increased suicide risk since patients are seen 5 days a week
under medical supervision. It is plausible that the social interaction and rapport built by
nearly daily treatments had an effect and future studies may control for this effect. Our
results and verbatim from patients also suggest that patients’ SI was reduced
significantly and consistently, despite patients not showing true clinical response or
remission to TMS.
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Patient quotes when asked, “Please tell us about the result of TMS therapy and
your suicidal thoughts.
• “No real improvement in mood or energy, but I don’t get thoughts about
suicide anymore”
• “Thoughts about ending it all came up daily, haven’t noticed those thoughts in
weeks”
• “Constant, daily thoughts about suicide went away with better perspective and
motivation for life”
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Data Table and Figures

Table 1. Rating of SI from PHQ-9 and MADRS before and after receiving dTMS or TBS.
*Indicates significant group differences (p < .05)

Table 2. Mean scores of SI from Question 9 on the PHQ-9, Question 10 on the MADRS, and overall PHQ-9 scores
before and after TMS
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Figure 1. Percentage of patients that experienced reduced SI by the number of treatments received

Items from the MADRS and PHQ-9 that were tracked to examine suicidal ideation
weekly or every 5 treatments
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