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Direct Brain Interventions to 
“Treat” Disfavored Human 
Behaviors: Ethical and Social 
Issues
HT Greely1

as neuroscience learns more about the causes of human behaviors, it 
will give us new ways to change those behaviors. When behaviors are 
caused by “brain diseases,” effective actions that intervene directly 
in the brain will be readily accepted, but what about direct brain 
interventions that treat brain-based causes of socially disfavored 
behaviors that are not generally viewed as diseases?

Behaviors do not come naturally labeled 
as “disease” and “nondisease”; humans 
make those distinctions, and, as various 
versions of the Diagnostic and Statistical 
Manual of Mental Disorders reveal, we 
regularly change them—sometimes as 
a result of development of treatments. 
What one time and culture might view 
as a personality quirk, another time and 
culture might view as a disease. The 
controversies over the uses of Prozac or 
about shyness versus “social phobia” are 
examples of this tension even within one 
contemporary society. In today’s Amer-
ica, using a direct brain intervention 
to treat refractory depression may not 
be controversial, but using one to treat 
sexual orientation or “diseased” political 
ideas would be. That would not be true in 
every place or time. The fact that a behav-
ior may be called a “disease” cannot be 
considered conclusive evidence that its 
treatment is ethically acceptable.

This article speaks of “direct” brain 
interventions because all behavioral 

interventions are brain interventions. 
We know that putting someone in 
prison changes his or her brain, physi-
cally, even if we cannot now pinpoint 
the changes; if a criminal is deterred 
or rehabilitated, his brain has changed. 
This article uses “direct brain interven-
tions” to distinguish drugs, electrical 
stimulation, or surgery from the tra-
ditional ways we intervene in people’s 
brains, but this distinction raises a cru-
cial question: are there ethical differ-
ences between intervening directly in 
a person’s brain and intervening in the 
traditional, “indirect” way?1

Safety and efficacy
Safety and efficacy are not only medi-
cal issues but also ethical and legal 
issues. How safe and effective should 
we require certain interventions to be? 
How should we assess safety and effi-
cacy? These are especially important 
questions for direct brain interventions 
for disfavored behaviors.

Many societies thirst for quick, physi-
cal solutions to complicated problems, 
including, historically, some direct brain 
interventions. The strongest example is 
perhaps the prefrontal lobotomy. In the 
roughly 25 years from its invention to its 
abandonment, more than 30,000 people 
in the United States alone were loboto-
mized as treatments for an ever-widening 
range of mental illnesses, without good 
evidence that the procedure was either 
safe or effective.2

More recently, at least eight American 
states and several countries have adopted 
“chemical castration” as a mandatory 
punishment for certain sex offenders, but 
neither the efficacy nor the safety of this 
treatment has been well established.1,3 
The US Food and Drug Administra-
tion (FDA) has not approved any drug 
to reduce sex offenses; instead, Depo-
Provera, a female contraceptive, is being 
used off-label for this purpose. The FDA 
now requires that Depo-Provera carry a 
“black box” warning alerting women to 
risks of bone demineralization and pos-
sibly osteoporosis. Sex offenders receive 
the drug at much higher doses. What’s the 
effect on their bones? No one knows, as 
it was never tested on men, and because 
the recipients are sex offenders, almost no 
one cares.

The rush to try direct interventions, 
especially on those we loathe, is worri-
some. Although prison is often neither 
safe nor effective, we know its limita-
tions. New, direct brain interventions 
may have unforeseen and terrible con-
sequences, and early, optimistic studies, 
such as the first reports on lobotomy, 
may not stand up.

This problem is compounded by lim-
ited regulation over direct brain inter-
ventions. The FDA regulates drugs 
and medical devices, but once they are 
approved for one purpose, they can be 
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ful public torture. Can a friend legally 
(or ethically) say that the friendship is 
over unless the person commits a mur-
der? Maybe both choices have to be 
legitimate; if the judge offers a convict a 
choice between a legal prison sentence 
and a direct brain intervention that is 
safe, effective, and “not improper,” the 
choice may be legitimate. This would 
then return the question to the possible 
category of treatments that are imper-
missible as violating human dignity.

What about completely involuntary 
treatments? We might agree that treat-
ments that are impermissible for com-
petent adults to choose could not be 
required, but what about treatments that 
could be permissible voluntary choices? 
Should a judge be able to sentence a con-
victed criminal to a safe and effective 
direct brain intervention without giving 
any alternative?

This feels wrong, but we send con-
victed criminals to prison without giving 
them another choice. Prison will have 
enormous effects on their liberty, physi-
cal safety, and mental health. If we can 
do that, why can we not require a direct 
brain intervention? We may be reluctant 
because of doubts about the safety and 
efficacy of the direct brain interventions, 
but if we assume that these treatments are 
proven to be at least as safe and as effec-
tive as prison, why should they not be 
similarly compulsory? In a perverse way, 
the more effective the treatment—the less 
it can be resisted—the more objectionable 
it seems. A “resistible” treatment, such as 
a prison rehabilitation effort, still seems 
to leave some freedom for choice; the 
more effective (and irresistible) the treat-
ment, the greater the invasion of liberty. 
I feel that there should be some protected 
space of cognitive liberty, but, given that 
all interventions affect the brain, it is hard 
to see why mandatory brain interventions 
should be impermissible only if they are 
direct. Perhaps my reluctance is simply 
ethically irrelevant discomfort with the 
new. Or perhaps not.

Conclusion
This essay raises far more questions than 
it answers. These questions are not new; 
many of them were raised 40 years ago, 
during an earlier period of concern about 

Even with “real” consent, the nature 
of the disfavored behavior may make a 
difference. Should we allow a procedure 
that would change someone’s shyness, 
aggressiveness, or religiousness? What 
about sexual orientation? We might be 
concerned about people erasing their 
“authentic” identity and becoming, lit-
erally, “someone else.” That concern, 
though, may require an “authentic” per-
son, an individual’s unchanging and pre-
sumptively inviolate essence. This seems 
implausible, as we all constantly change.

One might also worry that some inter-
ventions could violate human dignity. 
One could recoil from even a competent 
adult’s voluntary decision, for example, to 
“wipe out” totally his or her unpopular 
personality, becoming the stereotype of 
a post-lobotomy patient. Society might 
view this intervention as impermissible. 
But does a social consensus that a treat-
ment offends human dignity justify for-
bidding competent adults from doing 
what they want to themselves, even if 
such a consensus could reliably be found?

We could also worry about the effects 
of one person’s choice on others. A choice 
to eliminate one’s own disfavored behav-
ior could further stigmatize an already 
burdened group—and reduce their 
numbers. A decision to “change myself ” 
will also affect the person’s family and 
friends. The effects of sex reassignment 
on some patients’ partners, families, and 
friends might provide a useful parallel.

We have been dealing with purely, or 
almost purely, voluntary decisions. What 
about the many much more realistic sce-
narios of “somewhat” voluntary deci-
sions, ranging from demands from loved 
ones (“Get the procedure or I’m leaving”) 
to court orders?

A tempting answer hinges on the 
legitimacy of the “other” choice. If loved 
ones can legitimately threaten to leave or 
if a court would otherwise legitimately 
impose (without any choice) a sentence 
of 20 years in prison, it may seem inher-
ently permissible to offer an additional 
choice. Some choices, though, are ille-
gitimate for other reasons. A court can-
not permissibly offer a convict a choice 
between going to prison and always vot-
ing for one political party; neither can it 
offer a choice between prison and pain-

used off-label with no evidence of safety 
or efficacy. Surgical procedures are not 
regulated at all. Only professional pride 
and the fear of malpractice suits may 
keep doctors from trying—at the urg-
ings of legislatures, judges, family mem-
bers, or even patients—speculative direct 
brain interventions.

Voluntariness
Proof of an acceptable level of safety and 
efficacy should be a precondition to the 
use of any direct brain treatment, but, 
even so, hard questions remain. Consider 
three situations, each involving a compe-
tent, informed adult: a “fully” voluntary 
choice, a “voluntary” choice between a 
direct brain intervention and an unat-
tractive alternative (such as prison), and 
a completely forced intervention. (Apply-
ing such treatments to children, the 
incompetent, or the uninformed raises 
other questions that are too complex to 
discuss here.)

Why should we stop a competent, fully 
informed adult from voluntarily using 
a safe and effective direct brain treat-
ment to change some socially disfavored 
behavior? In general, competent adults 
in the United States have the right, pos-
sibly under the federal constitution and 
almost certainly under state law, to refuse 
a medical treatment. (On the other hand, 
because of both legal restrictions on the 
practice of medicine and practical restric-
tions based on insurance reimbursement, 
they do not necessarily have a “right” to 
insist on a particular treatment.)

First, we might doubt the voluntari-
ness of the decision. Is the decision truly 
voluntary or does it stem from pres-
sure—explicit or implicit—from family, 
friends, or society? One can never avoid 
all such pressures; after all, a behavior is 
“disfavored” only if others dislike it. But 
there may be ways to give the individ-
ual a “more free” choice. In 1998, Texas 
allowed some convicted sex offenders 
to choose surgical castration, but only 
after an extensive process to ensure 
that the offender had thought long and 
hard about it, was competent, and was 
not acting in hope of early release.4 A 
similar procedure could ensure that 
consent to controversial interventions 
is “largely” voluntary.
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what was then called “mind control.”5 
Now, however, neuroscience is likely to 
provide real direct brain interventions 
to treat disfavored behaviors, forcing us 
to decide whether, when, and how such 
interventions may be used. It is not too 
early to begin those discussions.
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Challenges in Designing 
Comparative-Effectiveness Trials 
for Antidepressants
AC Leon1

Comparative-effectiveness antidepressant trials offer promise 
to provide empirical evidence for clinicians choosing among 
interventions. Whether such trials posit superiority or noninferiority 
(ni) hypotheses, they pose formidable challenges. For instance, if 
meaningful antidepressant differences are seen in comparative-
superiority trials, they will be small. ni hypothesis testing, on the 
other hand, requires an a priori ni margin and evidence of trial assay 
sensitivity. either design demands unusually large samples, which 
could render such trials infeasible.

Antidepressant comparative- 
effectiveness trials to inform clinical 
decisions
The US Food and Drug Administration 
(FDA) approved 15 antidepressants for 
major depression in the past two decades. 
Each received regulatory approval based 
on results of short-term (4–8 weeks) pla-
cebo-controlled randomized clinical trials. 
Several of the trials also included an active 
comparator (A), primarily in an effort to 
examine assay sensitivity.

As a result, a wide array of treatment 
options for major depression is avail-
able. However, scant empirical evidence 
is available to guide clinicians and policy 
makers in choosing among those options. 
Two movements are under way to inform 
such choices. First, as part of the US 
health-care reform initiative, the Agency 
for Healthcare Research and Quality 
has extensively funded comparative-
effectiveness research (CER). Second, 
the National Institute of Mental Health 

is championing efforts to identify per-
sonalized treatments. More specifically, 
their objective is to identify biomarkers 
to guide a clinician in selecting a targeted 
intervention for each patient. Here the 
former is considered in the context of 
antidepressant therapeutics.

The CER momentum can be consid-
ered part of a broader movement away 
from explanatory (or efficacy) trials 
toward pragmatic (or effectiveness) tri-
als.1 Explanatory trials ask the ques-
tion, “Can the intervention work under 
ideal circumstances?” Industry trials of 
antidepressants conducted for regula-
tory submission are almost invariably 
explanatory trials. By contrast, pragmatic 
trials ask, “Does the intervention work 
under usual conditions?” In fact, the 
explanatory/pragmatic distinction is not 
unidimensional, but more complex, hav-
ing been differentiated along 10 dimen-
sions.2 It is not unusual to adapt some 
pragmatic features and some explanatory 
features in comparative-effectiveness 
trial design.

Four challenges in CER antidepressant 
trial design are considered here:

1. The choice between superiority and 
NI hypotheses

2. The small differences expected 
between any two antidepressants

3. The NI margin and feasibility of an 
NI trial sample size

4. The requisite evidence of assay 
sensitivity

Superiority or noninferiority  
comparative-effectiveness design?
With rare exceptions, antidepressants 
have been evaluated in superiority trials, 
those designed to test whether the inves-
tigational agent (I) is superior to a pla-
cebo control (P). Despite the hopes and 
desires of clinicians and patients alike, it 
is an extraordinary challenge to demon-
strate that one antidepressant is superior 
to another—that is, an active comparator 
(A). This is because the safety and effec-
tiveness differences between modern 
antidepressants tend to be inconsequen-
tial and, if found, inconsistent. Perhaps 
this is because all act on the monoamine 
system (i.e., serotonin, norepinephrine, 
and dopamine).
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