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● GAD-7 measured anxiety symptom severity significantly decreased over the course of treatment, F(1.86, 94.71)

● Repetitive Transcranial Magnetic Stimulation (rTMS) of the left dorsolateral prefrontal cortex (DLPFC)

= 30.14, p < .001, ηp2 = 0.37.

is FDA-approved for treatment resistant depression (TRD).1

■ Anxiolytic medication changes did not significantly impact reduction in anxiety, F(1.86, 94.71) = 0.35, p

● rTMS has been shown to treat symptoms of

= .693, ηp2 = 0.07.

generalized anxiety disorder (GAD), with minimal

■ There was no significant difference in mean anxiety scores between those who received anxiolytic
medications and those who did not, F(1, 51) = 0.65, p = .004, ηp2 = 0.04.

adverse events and low dropout rates in patients

■ Anxiety treatment responses and mean GAD-7 scores did not significantly differ between patients with

treated for GAD alone, comorbid with MDD,
or other comorbid conditions.
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RESULTS (cont.)

BACKGROUND

and without anxiogenic medication changes, F(1.87, 95.49) = 0.08, p = .916, ηp2 = 0.002, and F(1, 51)

5-14

= 0.28, p = .602, ηp2 = 0.01

● A previous study of left DLPFC rTMS for treatment

● HAMD-17 Anxiety Subscale score analyses similarly showed significant reductions in anxiety over the course of

of depression showed 46% response rate in

rTMS treatment, F(2.51, 55.15) = 25.27, p = .001., ηp2 = 0.54.

anxiety symptoms based on GAD-7 scoring.15

■ Individuals who received anxiolytic medication changes during treatment did not differ from those who

● A potential confounding variable in rTMS
effectiveness studies is concomitant medication effects.

did not in anxiety treatment effects, F(2.51, 55.15) = 1.27, p = .291 ., ηp2 = 0.06, nor in mean anxiety
symptom severity, F(1, 22) = 0.67, p = .42, ηp2 = 0.03, as assessed by the HAMD-17 Anxiety Subscale.
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■ Only one patient who had anxiogenic medication changes had a baseline HAMD-17 Anxiety subscale

● Many studies do not report or further analyze medication effects; most of these studies do not report

score over the clinical cutoff, so analyses of the impact of anxiogenic medication changes on HAMD-17

or further analyze medication effects.7, 4, 17

Anxiety subscale scores were unable to be calculated.

● We examine medication adjustments during left DLPFC rTMS in TRD patients to determine the impact
on anxiety symptoms.

● Anxiety changes between patient groups with anxiolytic or anxiogenic medication changes during treatment
remained non-significant after controlling for the effects of treatment number at which first medication
change occurred, p > .19.

METHOD

CONCLUSION

● Retrospective chart reviews of patients (n = 77) receiving left DLPFC rTMS between July 1, 2014 and December
31, 2018.

Patients who differed in concomitant medication changes during rTMS did not differ in anxiety
treatment gains, as measured by HAMD-17 Anxiety Subscale or GAD-7 scores. This suggests that
previous findings of anxiety symptom improvement during rTMS in TRD patients were not due to
medication changes during treatment. Our results contribute to the growing evidence base that

● Analyses were limited to TRD patients with baseline anxiety above clinical cutoff scores (GAD-7 > 9; HAMD-17
Anxiety Subscale > 6).
● Medication changes were categorized as anxiogenic, anxiolytic, or “unlikely to impact anxiety” by consensus
ratings (k = .534).

rTMS may be helpful for anxiety symptoms in patients with TRD regardless of common concomitant

● Data was collected at treatments 1, 15, 30, and 36. Missing observations managed by last observation carried

medication changes.

forward.

DISCUSSION

● Analysis of variance (ANOVAs) were used to analyze anxiety treatment effects over time between medication
change groups using last observation carried forward (LOCF). Sensitivity analysis utilized analyses of covariance

● Anxiety co-morbid with depression is likely to make depression more treatment resistant and
increases the risk of suicide. Left-sided DLPFC rTMS has become an established augmentation
strategy for treating TRD. Using the same protocol indicated for TRD may provide improvements
of anxiety symptoms as well as depression and easily incorporated into current protocols.
● Study findings indicate that rTMS anxiety treatment gains did not result from confounding
anxiolytic medication changes and were not significantly decreased by concomitant anxiogenic
medication changes.
Future directions
● Define the mechanism of treating anxiety in patients with TRD and its relationship to treating TRD
symptoms.
● Examine impact of psychostimulant and anticonvulsant medications on impact of rTMS
effectiveness.

(ANCOVAs) to control for the effects of treatment number at which first medication change occured.

RESULTS
Demographics (n = 77):

Strengths of this study
● The high degree of generalizability given the ability to change medications during the course of
rTMS treatment and use of a fairly common left-sided DLPFC rTMS protocol.
● Standard rTMS protocol was used.
● Medication changes categorized as “No Impact on Anxiety” included NSAIDs, blood thinners, sleeping
medications, calcium channel blockers, and sulfonylurea, trimethoprim/sulfamethoxazole, cholecalciferol, iron,
and magnesium.
● Anxiolytic medication changes included patient- or physician-initiated increased doses of gabapentin (n = 2),
antihistamine (n = 3), lithium (n = 1), opioid (n = 2), antidepressant (n = 9), clonidine (n = 1), benzodiazepine (n
= 4), second-generation antipsychotic (n = 4), muscle relaxant (n = 1), or cessation of bupropion (n = 1) due to
anxiety.

Weaknesses of this study
● Impact of medication changes made shortly before the start of rTMS treatment were not analyzed
in the current study.
● Small sample size limited power in this study; null findings should be replicated in
larger samples.
● Generalizability of findings is limited by low ethnic/racial diversity in study sample.
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