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Rationale

In his classic textbook, McFarland (1953) reviewed data on World War II
fliers who had been diagnosed as having an impairment of consciousness. The
most frequent cause was "anxiety state" (as assessed for 117 of the 483 RAF
pilots and air-crew men showing impaired consciousness). He stated that "the
most common cause of impairment in consciousness, confusion, and amnesia
in flight was a neurosis, usually an anxiety state, basically caused by fear" (p.
253). The way in which this impairment--from fear and hypoxia during
high-altitude missions--is manifest in cognitive behavior was that "the higher
mental functions, such as memory, judgment, insight, and reasoning, are the
first to deteriorate .... The deterioration is usually insidious and unnoticed by the
person experiencing it" (p. 270). Thus, effects may occur both (1) in cognition
and (2) in the monitoring of one's own cognition (called metacognition).

A 1981 expedition to Mount Everest, known as the American Medical
Research Expedition to Everest (AMREE), was sponsored by the Army. (The
Army Research Institute of Environmental Medicine also sponsored two
altitude-chamber research projects: Operation Everest, and Operation Everest
II, neither of which involved the same kind of dangers that occur in-vivo on an
actual Everest expedition, where the average fatality rate is two fatalities per
expedition, as tallied by West, 1986.) The Soviets also have conducted in-vivo
research at Mount Everest (data published in Everest 82. Report of the Soviet
Expedition to Everest. Moscow: 1983).

Theoretical Background

One distinction for memory theory that essentially all cognitive
psychologists agree on is that memory should be divided into at least two
subcategories: (1) acquisition of information into memory (also called storage
or learning or encoding) and (2) retrieval of previously acquired information
from memory. In any given situation, a fundamental two-part question is how
do the variables of interest affect acquisition and how do they affect retrieval.

For the variable of extreme altitude, research on Mount Everest during
AMREE established that the acquisition of new information is impaired as
altitude increases (Townes et al., 1984). However, those researchers pointed
out that they had investigated only half of the memory situation and that future
research should be done by "separating learning from the retrieval of
information" (p. 35). Moreover, for most applied situations, the retrieval phase
of memory may be even more important than the acquisition phase, because
the typical applied situation is not that people have to learn information at high
altitude, but rather that people learn information near sea level and
subsequently have to retrieve the information at another altitude (e.g., retrieval
of previously learned first-aid information). One goal of the present research
was to explore the effects of extreme altitude on the retrieval of information
from memory.

As indicated in the opening paragraph of this report, a question related to
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