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O
ur creativity as a species stems
in part from our ability to use
knowledge passed from older

generations and to receive guidance
from leaders in how to use it in new
ways. The shared mission of neurolo-
gists within their own
groups, departments, and in-
stitutions, and within the
specialty, is no exception.
But our ability to work to-
gether and accept the direc-
tion of leaders is relatively
new in Homo sapiens’ rough-
ly 200,000-year-old exis-
tence. In that time, it took
195,000 years to invent a
wheel, 199,500 years to cre-
ate a printing press, and
199,900 years to develop an
automobile. Given that time frame,
how can we account for this unprece-
dented leap in creativity if there was not
enough time for natural selection’s in-
cremental physiological, structural, and
genetic “improvements?”

Alfred Russell Wallace was a contem-
porary of Charles Darwin, and both pro-
posed a theory of natural selection as the
basis for the evolution of species. How-
ever, Wallace felt that the human mind
was an exception to this theory. He posit-
ed a more spiritual explanation. Many re-
garded this scientific “softness” with de-
rision, but his observation that natural
selection was a poor explanation for
man’s unprecedented creative leap may
have been more scientifically astute than
Darwin’s failure to question it. Many
anthropologists currently agree with
Wallace that incremental improvements
alone fail to explain this behavioral leap.
They instead explain it by human cul-
tural evolution, which, in a nutshell, is
the sharing of information within and
across generations. The emergence of
language probably made this sharing
possible.

Homo sapiens’ success in developing a
cumulative culture is based on cooper-
ation with both kin and nonkin, and ex-
ceptional reliance on cultural transmis-
sion within and across generations. This
is rare or absent in other apes whose co-

operative behaviors are much more
closely kin focused. Kinship is an im-
portant organizing principle in primate
social groups. In macaques, for example,
as the genetic relatedness of members
decreases within a group, the social in-

stability of the group in-
creases, resulting in more
fighting and wounding (PLoS
One 2011;6:e16365).

In contrast, primitive hu-
man hunter gatherer societies
are 25% genetically unrelat-
ed, 50% distantly related, and
only 25% closely related. This
nonrelatedness fosters inter-
group interactions that may
lead to the spread of cooper-
ative institutions. When peo-
ple reside together they have

frequent opportunities to observe inno-
vations and imitate successful traits. The
change in ancestral human residential
structure, compared with our evolu-
tionary ancestors, may have therefore
led to greater exposure to more ideas of
value and may explain why humans and
no other animals developed the costly
social learning
mechanisms that
have resulted in
cultural evolu-
tion (Science
2011;331:1286-
9). This increas-
ingly complex
social behavior is
correlated with
brain size, espe-
cially in the frontal neocortex.

The wheel and the space shuttle are
both products of creativity, but among
their many obvious differences is one we
can call the “creative unit.” The wheel’s
creative unit could have been a single
person with all the tools needed to gen-
erate the first prototype, whereas the
space shuttle clearly required many
teams of people working together. Co-
ordinating a team requires leadership.
Effective leaders maintain high mutual
cooperation among their group’s mem-
bers by ensuring that the penalty for
noncooperation is fair and outweighed

by any possible reward for noncoopera-
tion. Leaders must enforce social norms,
rules, or laws. If mutual cooperation
with a social norm is perceived by the
membership to drop, then individual
defection rates will rise and the previ-
ously defined social norm will break
down (Trends Cogn. Sci.
2004;8:185-90). Saying some-
thing is so will work only as
long as it usually is so, and it
is the leader’s role to main-
tain that consistency. One
caveat is that leaders should
also be perceived as toler-
ant. Few people have per-
fect track records of cooper-
ation, and occasional minor
missteps must be accommo-
dated. In a study that looked
at the reaction of leadership
to such noncooperative be-
havior, it was shown that co-
operative behavior in a social grouping
is enhanced by perceived mercy of those
in charge (Nature 2003;422:137-40). Con-
sistency, fairness, and temperance in
holding members accountable all matter

in a leader’s abil-
ity to foster co-
operation.

Effective lead-
ers create a cul-
ture of identity
and mission,
and foster belief
in the group’s
competitive su-
periority so that

the group believes it can win. The cul-
ture must distinguish the group’s cre-
ative unit from others (“Myth and Mean-
ing” [New York: Schocken Books, 1979,
p. 20]). Within such a unit, teamwork
will flourish and space shuttles will fly.
Cooperation is enhanced by perceived
similarity among a group’s members.
While this can apply to physical ap-
pearances, similarity is more defined in
a business setting, research lab, or neu-
rology department by a sense of shared
mission. Just as the role of every mem-
ber of NASA, from astronomer to jani-
tor, is to put us into space, the mission

of a health care organization, from the
doctors to the secretaries, is to heal pa-
tients.

Jonathan Haidt in his book, “The
Happiness Hypothesis” (New York: Ba-
sic Books, 2006), makes the compelling
argument, drawing from the school of

positive psychology, that
virtue enhances happiness.
Virtue, in this case, is defined
broadly as excellence and in-
volves morality. A leader
who can cast the actions of
the group as serving a noble
cause can increase the
group’s level of happiness,
and in this virtue-inspired
happy state the group will
be further motivated to work
toward the virtuous goal.
The shared sense of a virtu-
ous mission creates a shared
identity, and the competitive,

proud sense that they will excel in
achieving that mission.

We in the medical world have little
problem believing that we have a virtu-
ous mission. Let us continue to work as
a team within our groups, institutions,
specialty, and in the broader role we
have in society to use our talents cre-
atively and cooperatively so as to con-
tinue advancing our mission for neuro-
logic health. ■
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guided focused ultrasound, was not
mentioned in the current guidance, but
Dr. Zesiewicz called it “extremely inter-
esting,” and hopes that the procedure, pi-
oneered by Dr. W. Jeffrey Elias of the
University of Virginia, Charlottesville,
will hold up in long-term safety studies
and randomized controlled trials. “Gam-
ma ray looked good too,” she noted –
until some rare but severe delayed ad-
verse effects were seen. 

Dr. Zesiewicz and her colleagues not-
ed that more and larger randomized
controlled trials, with standardized out-
come measures, were needed for ET
treatments.

“We lost a lot of ground in research
because of the [former] name ‘benign es-
sential tremor,’ ” Dr. Zesiewicz said.
“Once that ‘benign’ was dropped it be-
came a more serious priority. Hopefully
we’ll be able to gain ground now that we
know that this is a serious condition, it
is a disease, and it’s certainly not benign.”

However, the pathology of ET, now
thought to be a heterogeneous set of de-
generative changes in the brain, has be-
come much better understood in recent
years, thanks to researchers’ post-
mortem studies of the brains of ET pa-
tients at Columbia University in New
York. 

The Columbia brain bank’s research is
being led by Dr. Elan Louis, one of the

new ET guideline’s coauthors. Dr. Louis
and colleagues have made “tremendous
headway,” Dr. Zesiewicz said, in eluci-
dating the causes of ET.

Dr. Zesiewicz said she hopes new
agents will be designed to target ET
specifically. The currently recommend-
ed agents range from antiepileptics to
medications used to treat schizophrenia
– and only one, propranolol, is approved
by the U.S. Food and Drug Administra-
tion to treat ET. (Even primidone is not
FDA-approved, despite its widespread,
long-term use.)

“What’s important to understand is
that ET may be a heterogeneous condi-
tion,” Dr. Zesiewicz said. “When we
pick that apart and truly understand the

mechanisms by which ET occurs, we
may be able to develop research and
medications specific to the problem.”

Dr. Zesiewicz disclosed having re-
ceived speakers’ fees other forms of sup-
port from Teva, Boehringer Ingelheim,
Allergan, and Novartis, along with re-
search support from Pfizer, and is an in-
ventor on a provisional patent on the use
of nicotinic modulators in treating atax-
ia and imbalance held by the University
of South Florida. Several of Dr. Ze-
siewicz’s coauthors on the ET guideline
acknowledged support from these and
other companies, including Glaxo-
SmithKline, Phytopharm, Janssen, Al-
lergan, Novartis, Ipsen, Merz, Lundbeck,
and Bayer. ■
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