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Over the past decade a number of reviewers have argued This quote and the concern of Greenwood raise an inter-
that the pattern of spared and impaired cognitive functiongsting question. Does anyone really believe that age-related
observed in the cognitive aging literature can be understoodecline is selectively focused on the prefrontal cortex? While
within the context of a neuropsychologically constrainedl cannot speak for other reviewers in this area, | can say
model that proposes that the prefrontal cortex is more vulwith confidence that | have never held the opinion that the
nerable to the effects of normal aging than other corticaheurobiological sequelae of the aging process were limited
regions (Dempster, 1992; Hartley, 1993; Moscovitch & Wi- to the prefrontal cortex. Instead, the FLH should be consid-
nocur, 1992; West, 1996). While this model has served as ared within the context of two assumptions that provided
valuable heuristic in my own thinking about cognitive aging, the foundation of the argument developed in West (1996):
the current review of Greenwood and theoretical work
emerging from other laboratories argues that the “frontal lobe, Age-related declines in cognitive processes supported by
hypothesis” (FLH) no longer provides a useful or accurate the prefrontal cortex should emerge at an earlier age than
framework within which to understand brain behavior  age-related declines in cognitive processes supported by
relationships in cognitive aging. While | agree with several  nonfrontal regions.
of the ideas developed in the review of Greenwood (this
issue) | believe the continued utility of the FLH can be dem-2. Age-related declines in cognitive processes supported by
onstrated by considering two questions: (1) What does the the prefrontal cortex should be greater in magnitude than
FLH predict about cognitive aging and is there support for age-related declines observed in cognitive processes sup-
these predictions? and (2) Has the time come to move be- ported by nonfrontal regions.
yond a general specification of the FLH? In answering these
questions | will provide one or two findings from the em-  while neither of these assumptions has been extensively
pirical literature. These are intended to be illustrative, notested in the research literature there is empirical support
exhaustive. for each. Work by Shimamura and Jurica (1994) has dem-
One of the strongest arguments against the FLH prepnstrated that reliable age-related declines in the Self Or-
sented by Greenwood resides in the use of the term “selegtered Pointing Task\| age 61 years)—associated with the
tive” in relating age-related declines in cognitive function prefrontal cortex in both humans (Petrides & Milner, 1982)
to the prefrontal cortex. | feel at least partially responsibleand primates (Petrides, 1995)—emerged earlier than reli-
for this concern as my 1996 paper opened with the follow-gple age-related declines in recognition memadwage 71
ing, somewhat bold, statement: “In the past decade, a ragrears)—typically associated the hippocampal complex
idly expanding body of evidence from the field of geriatric (Moscovitch & Winocur, 1992). Complimenting this behav-
neuropsychology has provided evidence suggests&lex- joral evidence, a longitudinal study of age-related changes
tive', age-related decrease in performance on neuropsychgy resting cerebral blood flow (rCBF) revealed significant
logical measures diagnostic of frontal lobe insult (West,reduction in rCBF for the prefrontal, but not motor, fronto-
1996, p. 272). temporal, occipital, or temporal regions over a 4-year pe-
riod (Shaw et al., 1984). Together these findings provide
support for the assumption that the prefrontal cortex—and
Reprint requests to: Robert West, 118 Haggar Hall, Department of P§yassociated cognitive processes—demonstrate signs of de-
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1Emphasis added by author. nitive processes.
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Evidence consistent with the assumption that age-relatedecline within the prefrontal cortex and the cognitive oper-
declines in prefrontal cognitive processes are greater thaations supported by this region. The idea that there may be
declines observed in cognitive processes supported by othelifferential decline within the prefrontal cortex emerges from
regions has been provided in both experimental and metaevidence across a number of sources. At the structural level
analytic work. A number of studies incorporating the Stroopa recent comparative analysis revealed some 18 different
task have consistently demonstrated that the magnitude @frchitectonic regions within the primate and human prefron-
the interference effect is greater for older than younger adultial cortex (Pandya & Yeterian, 1998). Given the vast func-
when color and word information are integrated at the saméonal and architectural landscape of the prefrontal cortex it
location, while the magnitude of the interference effect isseems reasonable to believe that the effects of increasing
comparable for younger and older adults when color andge may not be uniform across this region. Supporting this
word are presented at spatially separate locations (Hartleygdlea, Haug and Eggers (1991) have reported that age-
1993; West & Bell, 1997). Furthermore, West and Bell (1997)related volume reduction was greater in the dorsolateral than
have demonstrated that this behavioral effect extends to paprbital prefrontal regions. More recent work by Raz and col-
terns of cortical activation, as the level of alpha suppresieagues (Raz et al., 1997) has revealed similar linear trends
sion in the EEG invoked by task performance is greater foin the degree of age-related volume reduction in the dorso-
older than younger adults over frontal and parietal regiongateral and orbital regions, commensurate with a quadratic
for integrated but not separated stimuli. Hartley (1993) hasge-related trend unique to the orbital region. In addition to
suggested that this dissociation results from the differentiathese structural data the findings of a recent event-related
reliance on the posterior—proposed to be largely immunérain potential (ERPS) study also suggest that neurocogni-
to the effects of age—and anterior—proposed to be comtive processes supporting performance of the Stroop task
promised as part of the aging process—attention systems focused over the prefrontal cortex were differentially af-
perform the Stroop task under conditions of color and wordfected by the aging process (West & Alain, 2000). In this
separation or integration, respectively. In essence, oldestudy the amplitude of ERPs associated with conflict detec-
adults are thought to rely on an intact posterior attentiortion were markedly attenuated in older adults, while the am-
system to filter word information on separated trials, and beplitude of ERPs associated with the controlled processing
forced to rely on a compromised anterior attention systenof color information in older adults was slightly greater than
to deal with the interfering effect of the word on integratedthat observed in younger adults. Together these data illus-
trials. The findings from an extensive meta-analysis of therate that it is no longer sufficient to speak of a general de-
literature on memory and aging provides additional evi-cline in cognitive processes supported by the prefrontal
dence that age-related declines in those aspects of memocyrtex, but has become necessary to explore the differential
often attributed to the prefrontal cortex (e.g., recall or rec-effects of aging on the variety of cognitive processes sup-
ollection of the past; Nyberg et al., 1996) are greater thamported by this neural region.
those aspects of memory believed to be supported by the Identifying the neurobiological foundations of age-related
occipital region (e.g., priming; Buckner et al., 1998; La Voie declines in cognitive function represents a challenging
& Light, 1994). undertaking that requires the application of progressive

Another interesting proposal of Greenwood (this issuemethodological approaches from the areas of cognitive psy-
is that differences observed between younger and older adulthology, neuropsychology, neuroscience, and computa-
in recent cognitive activation studies using positron emistional science. The current work of Greenwood demonstrates
sion tomography are not consistent with the FLH. While I how the creative integration of empirical findings from across
agree with Greenwood (this issue) that it is important to conthese various domains can be used to construct neurobio-
sider the effects of age on dynamic processing networks rdegically constrained models of cognitive aging. The task
vealed in neuroimaging studies, | believe that the findingsof future investigators will be to exercise equal creativity in
of such analyses have often been consistent with the FLHlesigning multidisciplinary research programs that can pro-
A number of imaging studies have revealed differential in-vide prospective empirical tests of such models.
volvement of the prefrontal cortex in older adults relative
to younger adults in a variety of tasks (for a review, see
Grady, 1999), consistent with the idea that advancing age IREFERENCES
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