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Case Report

The Enhanced Placebo Effect of Transcranial Magnetic Stimulation
Fatemeh Hadi, MDa,*; Shiva Soraya, MDa; and Alaleh Bahramian, MDa

Repetitive transcranial magnetic stimulation (rTMS) as 
a brain stimulation method has effects on obsessive-

compulsive disorder (OCD) and anxiety disorders.1 We 
report the case of a patient with OCD and generalized 
anxiety disorder who completely responded in relapse 
periods to rTMS, even with single-session rTMS.

Case Report
A 40-year-old man was referred to the brain stimulation 

unit of Iran Psychiatric Hospital in 2018. His symptoms 
started in 2013 when he was living in an arctic city while 
taking educational courses. After immigration to the 
new city, his anxiety symptoms, restlessness, palpitation, 
nightmares, somatic complaints, obsessive doubt, and 
compulsive checking began. At first, he visited a psychiatrist 
and was prescribed sertraline and trifluoperazine, which 
he did not continue due to side effects. In 2018, he started 
rTMS while taking no medication. He received 10-Hz 
pulses at 110% motor threshold (2,000 total pulses in each 
session) on the left dorsolateral prefrontal cortex (DLPFC) 
during a 10-day period (a total of 10 sessions), which was 
followed by symptom reduction during the initial sessions 
and remission at the end of the sessions. Six months later, the 
symptoms relapsed, and after 1 rTMS session, the symptoms 
disappeared and thus he did not continue the sessions. 
Two months later he asked for another session, as he was 
experiencing some adjustment problems. He achieved 
complete symptom remission with 1 session. His referrals 
for rTMS have continued as of this writing.

Discussion
These dramatic responses after every rTMS session may 

be an example of an enhanced placebo effect associated with 
accompanied medical devices. The placebo effect is higher 
with devices than with pills, and rTMS might produce an 
enhanced or mega placebo effect given that it is a newer 
medical device with high technological features.2

Some research suggests that the placebo effect with rTMS 
is high, especially in patients with OCD,3 schizophrenia,4 

and migraine.5 So, this phenomenon is not unknown but 
still obscure.

Factors associated with enhanced placebo effect of rTMS 
include hospital environment, therapeutic setting, and the 
device itself, which is large and requires placement of a 
contact coil on the head to stimulate pulses that result in a 
clicking sound.2,5,6

A psychological factor such as interpersonal healing, in 
this case facilitated through an extended period of therapeutic 
contact with the therapist, could result. This patient had 
a lot of hope and expectation for healing with the rTMS 
sessions, which could have initiated the placebo effect.7 Also, 
the patient had 10 sessions of therapy with remission, which 
can be the initial action for classical conditioning, and the 
conditioning response might occur after the initial session.8

Another issue is anxiety reduction due to therapeutic 
contacts, through placebo effect, and with rTMS itself, but 
this reduction is just a symptom decrease and not a change in 
the pathophysiology.7 The placebo effect decreases amygdala 
activity, which is involved in fear and anxiety, thus this 
activity reduction may alleviate anxiety.9

In neurobiological imaging studies with functional 
magnetic resonance imaging and positron emission 
tomography, DLPFC is part of the circuit that is considered 
the placebo effect path. Cognitive-behavioral therapy and 
interpersonal psychotherapy decrease activity in the DLPFC, 
suggesting involvement of DLPFC in the effectiveness of the 
psychological factors.9 Also, brain changes with placebo are 
similar to those with antidepressant drugs.9 The placebo 
effect is associated with some neurotransmitters such as 
cannabinoids, dopamine, and especially the opioid system.10 
Activation of the opioid system can reduce pain and anxiety.

In conclusion, there are many questions concerning 
how psychological factors contribute to the therapeutic 
effect of rTMS, and consideration of the enhanced placebo 
effect of rTMS is a neglected field of research that should be 
addressed.
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