ging well or successfully

with respect to cognitive
functioning is a difficult

concept to define in a pre-

cise manner. At a minimum, the phrase
undoubtedly refers to the avoidance of
such grossly debilitating diseases as
dementia. In addition, however, it pre-

- sumably also refers to the preservation
or growth of ones cognitive abilites in

order to allow old ‘activities to be con- :
tinued and new interests to be pursued. !
Even this second, more limited inter- |-

pretation of successful aging is some-
times assumed to present a formidable
challenge because research concerned
with aging and cognition has revealed
age-related declines in many cognitive
abilities. Indeed, the research literature

concemed with age-associated declines |

in ability has grown so extensive that
researchers in the field have been aid-
cized for focusing exclusively on cogni-
tive declines, thereby contributing to
negative stereotypes of elderly aduits as

e

By TIMOTHY A. SALTHOUSE

forgetful, and perhaps even mentally
incompetent, individuals. Although it is
probably true that a majority of the
empirical research has concentrated on
age-related declines, it is unlikely that

Researchers in the
field have been
criticized f'arfbcusing
éxclusivély on

cognitive declines.

~-the reasons for this imbalance are nefar-

ious. That is, of the three possible out-
comes of age-related behavioral com-
parisons—stability, increases; and
decreases—only decreases are a cause

for concern. Therefore, if one is inter-

ested in eventually doing something

ing We

Y

that might prevent those declines in the
future, or possibly in remediaring those
-that already exist, it is important to
understand as much as possible about
the causes of age-related declines.
Information about cognitive abilities
t remain stable or increase with age,
L.ld:ough perhaps desirable to provide a
more balanced portrayal of the true
;f‘:apabilitits of older adults, has had a
‘lower priority among many researchers
because it has been presumned to be of
less value in contributing to the ulti-
mate elimination of age-related cogni-
tive problems. ‘

Regardless of the justification for
past research in the field of cognitive
aging, it is indisputable that the research
has contributed considerable informa-
tion about the relations between aging
and cognitive functioning. Because
some familiarity with the major
research results is desirable. in. order to
present an informed discussion of what
it means to age well ina cognirive sense,
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several of the most important findings
from research on aging and cognition
will be briefly reviewed.

FINDINGS REVIEWED

Cognitive functioning is generally
assessed by means of short tests requir-
ing the examinee either to provide spec-
ified informarion, such as the meaning
of words or the significance of historical
events, or to perform brief acrivites,
such as arranging blocks to match a
design or determining which item pro-

vides the best continuation of a series.

Past research has revealed two fairly dis-

tinct patterns of age relations o mea-
sures of cognitive functioning. One pat-
tern, evident in measures assumed to
reflect the efficiency of processing at the
time of testing, is for performance to
dedline with increased age. The other
pattern, characteristic of measures
hypothesized to represent the accumu-
lated products of processing from eardi-
er periods in one’s life, is for perfor-
mance to remain stable across the adult
years.

These two patterns have been inter-
preted as reflecting a reduction with
increased age in the ability to acquire or
manipulate informarion, somerimes
referred to as fluid intelligence, but with
lirede or no influence of advancing age
on access to the products of prior pro-
cessing, sometimes referred to as crystal-
lized intelligence. The magnitude of the
age trends for fluid or processing-effi-
ciency measures has also been found o0
vary across the specific measures
employed, but for measures of the type
used in the assessment of cognitive abil-
ities in adults (for example, the subtests
in, the Performance Scale of the
Wechsler Adult Intelligence Scale
—Revised), the declines appear 0 be
nearly continuous beginning in about
the late 20s or early 30s. There is sdll
lictle agreement abour the causes of
these age relations, but it is noteworthy
that the age differences seem to be
largely independent of both the
amount of education and the self-
reported health status of the research
participants. Age-related declines have
also been reported in many cognitive
measures without any systematic age-

related increases in the variability of the
scores.

The results just mentioned have
been derived from cross-sectional com-
parisons of different people tested ar the
same point in time. Only a few longitu-
dinal studies, in which the cognitive

abilities of the same people ‘are tested at -

different periods in their life, are avail-

able with intervals extending over 20
years or more: Furthermore, virtually all
these studies suffer from problems of
selective artrition’(because more low-
performing. than: high-performing peo-
ple fail to return for subsequent test-
ing), and differential practice (bcalusc
mcrased age is ‘associated with more
prior experience with the tests): Finally,
in some: longltudmal studies the mea-
sures of cognition feflect crystaliized
intelligence or the accumulated prod-
ucts of earlier processing instead of fluid
intelligence ‘ot current processing effi-
ciency. Because there are very few age-
related differences in crystallized or
product ;measures incross-sectional
investigations, there is no reason to

Cognitive aging is
apparently not
merely a late life

phenomenon.

expect pronounced age differences in
them in longjtudinal studies.

One of the few studies in which the
same cognitive measures were adminis-
tered to adules from a wide range of
ages in both cross-sectional and longitu-
dinal comparisons is the Seatde
Longitudinal Study conducted by
Warner Schaie. Although it is some-
times claimed that the results from lon-
gitudinal comparisons of cognitive abil-
iries and those from cross-sectional
comparisons are quite different, several
reanalyses of dara from this particular
project (e.g., Botwinick, 1977; Salt-
house, 1991) indicate that the age
trends from both cross-sectional and

longjtudinal comparisons were qualita-
tively similar. The cognitive declines
were somewhat smaller in magnitude,
and ocourred a little later in life, in the
longitudinal compansons relative to the

cross-sectional comparisons. However,

" these:slight discrepancies may be

é.mibutablc to.the confoundings of age

iwith selective attriion and with practice

in longitudinal studies, and conse-
quently the discrepandies do not neces-
sarily indicate that what is being
assessed in cross-sectional and longitu-
dinal comparisons is fundamentally dif-
ferent. ‘

. Many people have been quite skepti-

«cal of results that suggest the existence
 of age-related dedlines in cognitive abili-

ties because these results seem inconsis-
tenit with observations of the function-
ing of many people in their daily lives.
Although it is clearly possible thar fur-
ther research may lead to the modifica-
tion or qualification of some of the
conclusions summarized above, it is
important to note thar they are not nec-
essarily inconsistent with observations
of older adults functioning at high lev-
els in many daily activides.

One possible reason for the apparent
discrepancy between the research results
and ‘everyday observations is that the
effects ‘noted above are relatively small,
and hence there is considerable overlap
in the distibutionsof performance at
each age range. The average adult in his
or her 70s would therefore be well
within the normal range of functioning
for adults in their:20s or:30s, and it
would not even be surprising to find
that many people in:their 70s perform
at hlghex levels cha.n the average 25-
year-old.

A second reason that the conse-

‘quences of age-related- dedlines in cog-

‘nition may not be very large in every-

dayiactivities is that the relevance of
psychometric measures of ¢ognition to
real-world activities outside the aca-

- demic environment is still not known.

Most cognitive tests were initially vali-
dared against a criterion of school per-
formance; and a comparable criterion
of compertent functioring for adults no
longer in school'is not et available.
However, it should be emphasized that
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there is currently a lack of knowledge 2s
to whether the existing tests are invalid

or irrelevant for the functioning of
adults, rather than knowledge that such
is indeed the case. In fact, there is some

evidence that the tests may be valid for
older adults. Willis and Schaie (1986)

have found that performance on stan- |

dard tests of cognitive ability is moder-

ately successful in predicting perfor-

mance on special tests designed to |

measure practical or real-world skills
such as interpreting bus schedules,
comprehending legal documents, and

activities performed in one’s normal
environment are typically very familiar
and highly practiced, and hence the
age-related effects on those activities
may be smaller than the effects evident
in unfamiliar or novel rtasks. Further-
more, most activities of daily life have
undergone a great deal of adapration
and selective survival because those thar
have been found to be swessful or diffi-
cult for many people have generaily
been eliminated or modified to allow
them to be performed by the largest
possible percentage of the relevant pop-
ulation. An example is automobile driv-
ing in which’ modifications of the auto-
mobile (in the form of automatic
transmissions, power-assisted steering
and brakes, and the like) and altérations
of the environment (in the form of; say,
smoother roads and better illumination
and signs) are continuously introduced
to reduce the difficulty of driving and,
presumably, also the likelihood of acci-
dents.

Several of the preceding assertions
about aging and cognition are sl con-
troversial, but each has been document-
ed in a number of large-scale studies
(see Salthouse, 1991, for a comprehen-
sive review). It therefore seems reason-
able to consider the implications of
these ﬁndmgs for understz.ndmg cogni-
tive aging and for strategies of coping
with possible cognitive deficits in order
to age successfully. One implication of
the empirical results is that cognitive
aging is apparently not merely a late life

phenomenon; if the dedlines are truly
continuous, then the differences
berween people in their 70s and people
in their 50s may be no greater than the
differences berween people in their 50s
and those in their 30s. Moreover, if age-
and midadulthood, then effective
strategies for successful aging should
presumably begin at thar point as well.
A second implication of the earlier-
mentioned results is thar the age-related
declines are apparently not simply an
artifact of changing educational par-

maps. | . terns or declining health status; similar
It is also likely that daily functioning
provides a very insensitive index of an

individual's true capabilities because the |

age trends are evident when the com-
parisons are restricted to those with the
same amount of educaron or to those

reporting themselves to be in excellent

health. This does not mean thar factors

The idea that
age-related cognitive
deficits might be
remediated through
various types of
interventions is
currently quite

controversial,

refated to education and health do not
influence cognitive performance, partic-
ularly among individuals with a greater
range of variation in health and educas-
tion than that typically found in volun-
teer samples, bur it does suggest that
age-related declines are not limited to
individuals with low levels of education
or in poor health. ‘

"The third implication is related to
the second because the discovery that
variability for many measures remains
stable from'the 20s through the 70s
implies that the declines are not
attriburable to large losses in only a few
people, with most people unaffected by

égc-relatcd influences. If this selective
impairment interpretation were correct,
then the variances would be cxpeaed 0
increase with age because a growmg
i)ercentage of people would be in a
lower-performing portion of the distri-
bution while the other,.unaffected, peo-
ﬁle would continue in the portion of
the distribution that remains stable.
he lack of an increase in variance
ébserwcd in several analyses of cognitive
performance instead appears more con-
sistent with roughly constant age-relar-
ed declines among most members of
tthe population, although this specula-
tion obviously must be considered quite
tentative in the absence of definitive
] Jngltudmal data.

- To recapitulate, the results and
1mphcauons discussed above indicate
t although there are few or no age-
relared influences on measures of accu-
mulated knowledge, declines with
ihc‘:rcascd age on measures reflecting
current processing efficiency are well
documcnted Furthermore, the declines
do not appear to be limited to certain
ségments of the population, because the
entire distribution is shifted and the
declines are not restricted to people in
poor health or with low levels of educa-
t
a
be

ion, and the declines seem to begin rel-
tively early in adulthood. The issue to
e considered in'light of these findings
is how one can age well in the face of
p}robable declines in the level of certain
cognitive abilities.

 An initial step in attemptmg to
uhderstand successful aging is to con-
sider how success is achieved in a
vancty ‘of different activities. Two
important ingredients of success in
vnrtually all endeavors seem to be
cstabhshmg priorities and capitalizing
on one’s strcngths Priorities are need-
eci to allow one’s limited time and
energies t0 be channeled in the direc-
tions considered most productive or
important. Thus, strehgths as well as
weaknesses need to be identified to
miaximize opportunities. to employ
one’s strengths and to minimize
reliance on one’s wealmesses. Both of
these aspects can be apphed to deal-
ng with' declines in one’s cognitive
ilities, as illustrated by considering
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three specific strategies or models for
successful cognitive aging.

" “THREE MODELS

" One possible strategy for dealing
with cognitive decline is accommo-
dation, in which deficit-revealing situa-
tions are avoxded by altering the narure
of the activities one. petforms. The field
of sports provxds many cxoellent exam-
ples of acoommodanon. The aging ath-

lete often tries to adjust to hisor her
dedmmg physml abilities by ch:mgmg
t0 a lessden anding position in team
sports or by reducing the ﬁ'equency or

dty of the'tasks attanpted n both

managenal position wherc hlS or her
aocumulated knowledge 'mn‘ be shared
with younger athletes: an‘y‘parallcls
may exist in the cognitive domain
bemuse, while the ability to execute ccr—
tain novel tasks miight decline with age,
there is still tremendous value in the
wmlth of knowledgc that has accumu-
lated with experience. Peop é ‘followmg
thc acmmmodatxon mo
ﬁll agmg nught thercfore graduélly dis-
cngagc from actxvms strmsmg the fiuid
or processing eﬂiaency abilities that

maybcdechmngm ageandshxftto

tallized or cumulanve knowledge
ties that appmi”to be either pre-
sewed or even increase with age.
"A'second possible modcl for success-
ful aging is compensarion, in which there
is an ‘active or deliberare substitution of
proo&ss&sot}mmcmncovcmﬂlcvd
of funcuomng is mainuined through a
modxﬁmnon in the way in ‘which the
acrivities are pcrformed. For ‘example,
an |individual expcncncmg difficulties
in memory mlght attempt to-minimize
thc consequences of thlS impairment by
mans of oompensmon in the form of
greater teliance on written notes and
shopping lists, developmg regular habits
for the placcment of keys, glasses, and
the like, or perhaps even always trying
© parkthcaa.rmd'xesamc position in a
parking lot. These actions are compen-
satory becatise a loss in one aspect (reli-
ability of memory) is prsumably bal-
anced or offset by a gain in another

aspect (reliance on external memory
aids). Compensatory strategies may be
quite effective in' maintaining high lev-
els of funcrioning if the problem areas
can be accurately identified and if there
is sufficient motivation to. search for,
and nnplcmcnt, alternative methods of
performing the 2 acnvxty or accomphsh—
ing the goal.

A third pomblc mode for ‘successful
aging is remediation, in which some
type of i mtcrvenuon is mt.roduccd to
restore oncs ‘ability to a pnor levcl by
1mprovmg thc cnucal or deficient pro-

1 y for

L ‘e 1dw. that a.ge—related cognmve
d ﬁats m1ght bc remediared thmugh
various types of interventions is current-
ly quiite controversial among researchers
interested in aging and cognition.
There is no doubt that, in general, per-
formance on many cognitive tests can
be substantially unproved with ‘various
types of practice of training, and it is
now well established ‘that older adults
also experience these benefits. The diffi-
culty; however, i that thany researchers
have failed to dnstmgmsh berween
demonstratiohs of coghitive plasticity
and demonstrations of the modifiability
of age refarions in cogmuon. Plasucity is
inferred by the gains in performance
associated with an intervention such as
practice or training. Mod1ﬁab1hty, in
contrast, refers to an ‘altération of the
initial age relations and hence requires
that the observed plasticity be greater
among older adults than among young
adults. In other words, beamse remedi-
ation implies that the dcfemvc prooss
has been restored o its pnor level, in
order for an intervention to remediate
an age-related deficit thc intervention
should be found to : modxﬁabxhty
and not just plasnaty

Unfortunately, although rhene is now
considerable research, dcmonstratmg
thatadtﬂtsofaﬂagsmnbeneﬁtﬁom
interventions dslgned o improve per-

formance on cogpitive tests, in none of
thlsrs&rdlhasubeentoundd'mthc

inivally poomr—pcrformmg older aduls

benefited more than the: bettcr—per—

forming young adults so that the age
relations were actually modified as a
consequence of the intervention. This
does not mean that remediation is an
uninteresting poss:bxhty, or that the
demonstrations of cognitive plasticity in
older adults are of no value, but merely
that tlmredosnotyetappnrto be any
convincing ‘evidence for the true reme-
diation of age—related cogmnve deficits..
The three models justc dxsamed indi-

‘catc thit there. are, many opportumues

for successful cognitive aging even if
one acCepts the potennally oontmversnal
chamctenzanon of the cognitive aging
research literature summarized'above.
Cognmve declms with age have becn
clearly ddcumented, but they are

knowledge seer;}s 10 remain. rclanvely
N they are hmucdﬂ in
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