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[\ 3’ att Herron's article in the Scptcm—

ber 2015 issue of Soaring reminds
us we should be thinking about whether
we can continue to fly safely as we en-
ter our senior years. Fortunately, several
large research literatures provide infor-
mation that can help us make that as-
sessment wisely and help us extend our
flying time as much as can be done safe-
ly. I do not have space in this article to
discuss those literatures in detail or tech-
nical depth; rather I will give you a high-
level summary and raise some questions
to think about. Let’s start with this one:

True or false? “I continue to hold
an FAA third-class medical and had
a recent flight review with a CFIG, so
clearly my flying is not at risk, even
though I am 76.” _

Well, maybe, maybe not, let’s see.

What 1 will talk about here is called
normal aging, the inevitable changes
that affect us all throughout our lifespan
but which usually do not become serious
challenges until the last several decades
of life. In many ways it is the normal
aging changes — particularly changes in
cognition — that are the most insidious,
affecting us all in subtle and complex
ways we may overlook or may assume
will not affect our flying.

(You young whippersnappers, do not
think this is a topic you can ignore for
many decades; some important cognitive
functions begin to decline even by our
thirties, which is why mathematicians
typically do their best theoretical work in
their twenties.) I will not talk about age-
related pathologies or changes in vision
and hearing, subjects treated in Dr. Dan
Johnson’s superb monthly columns.

Cognition refers to how the brain/
mind takes in, processes, and uses infor-
mation to perceive, remember, think, and
take action. Many aspects of cognition
have been studied extensively, but one
particular distinction is especially rel-
evant to piloting performance. We speak
of two basic modes of cognitive process-
ing: executive and automatic. Age affects
these twa mndes differentially

Executive processes, closely associated
with attention, working memory, and
deliberation, are slow and effortful. These
processes operate serially (one step at a
time) and can handle only a very small
amount of information at any moment.
Executive processing is required when
we are learning new skills, dealing with
novel or difficult situations (e.g., dealing
with a jammed aileron), planning future
activities, or solving problems. Dealing
with emergencies, equipment failures,
or high workload situations is challeng-
ing in part because these situations often
overwhelm the limited volume of infor-
mation our executive processes can pro-
cess at a time,

In contrast, automatic processing de-
velops over time from practicing specific
tasks repeatedly. It is fast and efficient
and requires little mental effort, and in
most situations is robust and reliable.

Automatic processing underlies humans’

extraordinary capacity for recognizing
familiar patterns.

Think about when you were first
learning to drive a car or fly an airplane.
Initially, it was difficult to keep up with
all that had to be done, to perform each
sub-task smoothly and correctly, and
you probably found the mental effort
required to be quite high. But over time,
as you became proficient, the various
tasks seemed to become easier, even-
tually stick and rudder coordination
seemed to happen without trying very
hard. Actually, the tasks themselves did
not change, what happened is that with
practice automatic processing took over,
procedural memory guided action, and
much less executive processing was re-
quired. Performance became smooth
and fluid and you were able to think
about other aspects of flying while ma-
nipulating the controls. (Hmm, is that
dry lake a good landout spot?)

Piloting involves diverse tasks which
require differing combinations of skill,
knowledge, and thinking, and thus draw

upon executive and automatic processes
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skills, with practice, become largely au-
tomatic, but managing unfamiliar situa-
tions, dealing with emergencies, solving
problems, and juggling heavy workload
depend heavily on the executive mode.
Decision-making lies between the two
modes. It can be fairly automatic when
dealing with familiar situations, such as
when to deploy spoilers in the landing
pattern. But in other situations, such as
judging how far to penetrate into a circle
in a contest turn area task, decision-mak-
ing draws heavily on executive processes.
Aging affects automatic and execu-
tive processes quite differently. The good
news is that automatic processing is fair-
ly resilient to aging; consequently well-
learned stick and rudder skills can remain
quite high with consistent practice even
in our eighties.The not-so-good news is
that executive processing inevitably de-
clines with age. Information-processing
speed slows down, and the rate at which
we can take in and learn new informa-
tion slows down. Multi-tasking ability,
reasoning, problem-solving, and recall of
factual information all decline substan-
tially. Consequently, an older pilot may
perform superbly on a vanilla flight re-
view but be at risk in seldom-practiced
situations and under high workload.
The decline in executive processes
actually starts in our twenties, though
typically we do not start noticing it until
we are in our early sixties, by which time
the amount of loss is substantial. But wait
a minute, perhaps you are saying, this
does not square with real-world experi-
ence; I know that professionals in many
domains perform quite well long past
their sixties. Pablo Casals and Arthur
Rubenstein, for example, gave profound
performances well into their eighties.
Several reasons account for this appar-
ent difference between the well-docu-
mented decline of measurable executive
functions throughout adulthood and
the impressive performance of some in-
dividuals until late in life. In youth, we
probably have

considerable cognitive
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