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How can botulinum toxin help with depression?
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ABSTRACT
Current antidepressants are not effective for more than half of the patients with depression. Treatment-resistant depression
has fueled research into additional classes of drugs with antidepressant potentials such as botulinum toxin or Botox. However,
due to its general popularity in cosmetic use, its use in psychiatry is misunderstood and often mischaracterized.
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Botulinum toxin, or Botox, has shown significant
effectiveness in treating a wide variety of conditions
such as muscle spasms, excessive drooling, excessive
sweating, and migraines. It works by weakening the
nerve-muscle connection, thus relaxing the
tightened muscle.
However, Botox has achieved most of its popularity
in cosmetic use. More recently, another facet has
been discovered - its potential to treat depression.
The idea that Botox affects depression directly was
met with skepticism in professional circles and
media, as its potential effect was attributed to
improved looks. However, to date, there is no
relationship between the decreased number of
wrinkles and decreased depression. While, at the
same time, the scientific community supported a
different mechanism of action based on the facial
feedback theory, according to which a frown
reinforces negative emotions. Therefore, relaxing
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the frown decreases the feedback and alleviates
depression symptoms.
Although Botox's effectiveness in treating
depression was somewhat evident in early clinical
trials, the best site, and schedule of administration
as well as the mechanism of action contributing to
this effect still needed to be studied. Since Botox’s
use included diseases where the injection is made
into muscle groups all over the body, we were able
to collect data for various study groups with diverse
administration sites. Now we were able to
investigate whether the potential antidepressant
effect was unique to facial injections or not.
In our experiment, we analyzed over 40,000 side
effect reports for patients taking Botox for eight
different conditions not directly related to
depression their respective injection locations
throughout the body. We then compared them to
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patients with the same conditions but with different
non-Botox treatments. On average, 4-6% of the
safety reports for chronic conditions include
depression and depression-related symptoms. In our
study, we measured whether this background level
drops after treatment with Botox.
To our surprise, we observed that depression-related
side effects were reported considerably less for
patients treated with Botox, independently of the
reason of treatment or injections site. The groups
included cosmetic use, migraines, muscle spasms,
excessive sweating, excessive drooling, torticollis,
etc.
Our study supported the prior findings that when
injected into the forehead muscles, Botox may
significantly alleviate depression symptoms.
However, the decrease in depression in the groups
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that got treatment in other parts of the body
suggested that there may be additional mechanisms
of antidepressant action, different from “improving
appearance” or “less frowning”.
To explain our observations, we propose that the
facial feedback mechanism could be generalized to
the rest of the body, where overall body
tension/stress and its relief may have positive
psychiatric implications. Interestingly, several
studies on animals have demonstrated that Botox is
not necessarily staying in the injection vicinity but
can travel up a nerve into the spinal cord and even
the brain, suggesting a completely different possible
mechanism of action in depression.
Our study was not based on controlled clinical trials;
thus, it should be considered as a purely scientific
endeavor paving a road to further studies of Botox’s
use and mechanism(s) of action.
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