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A common feature ofpublished studies ofcochlear implantation is a very wide
range of performance levels within a group of patients. It is well-established that pre
operative factors including duratio'n ofdeafness, age at implantation. duration of implant
use and etiology can have statistically sjgnificant effects on speech perception with a
cochlear implant, but they do not account for a very high proportion of the variance
within groups of implant users. The biological basis for these effects is not well
established. For example, it is unclear whether the effect ofduration ofdeafness is due to
a decrease in the number ofsurviving ganglion cells in the cochlea, to the detailed
distribution offunctional neurons within the cochlea, to degeneration of nerve function at
higher auditory centers, to plastic neural effects during deafness, or to a combination of
all of these mechanisms. Data for other factors may cast some light on these possibilities.

A review ofselected studies from the literature will be presented, together with a
new analysis ofcombined data for 217 evaluations of 130 adult patients from several
clinics. ' The additional Jactors considered include pre-operative hearing aid use, pre
operative hearing thresholds, post-operative dynamic ranges for electrical stimulation..
and number ofelectrodes in use. The new data show a highly significant effect of "
number ofelectrodes (p=O.002) corresponding to an increase ofabout 2% in the
percentage score on a sentence test for every additional electrode in use, highly
significant effect. ofduration ofdeafness (p=O.004) corresponding to a decrease ofabout
0.5% in the score for every year ofprofound deafness, and a highly significant effect of
processing strategy (SPEAK> MPEAK,· p<O.OOI)." Surprisingly, published studies and.
the new analysis show·no significant effect ofpre-operative unaided heatjng thresholds
on post-operative speech perception scores with the implant. Consideration ofthe
published studies on residual hearing suggests that central auditory processing may
account for a substantial part of the observed variance. The new data do not strongly
support or reject this hypothesis. ". . .

The overall aims ofthe presentation will be to delineate the limits ofour existing
knowledge regarding the factors affecting speech perception in adults, to identify some of
the unanswered questions, and to open discussion of some alternative hypotheses that
have been put forward as answers to the questions.
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