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I am going to take this oppertunity today to téll you apout some
findiﬁgs ffém the Baltimore L@ngitudiﬁal Study. I will focus primarily
on verbal learning data, but I will include some memory-for-designs
&aéa as well. I had several rgéspgs for deciding to talk about these
findings today. -First, they have not béég?published and hav&,ﬂ?t
Eegn presented at méétiggﬁ; 50 I.Wéﬂtéd to Shafé them with you. But
more important is my concern about a certaim kind of thinking that
has become so prevalent among geténtglégisﬁs in recent years with
fégatd to cognitive péffbrmaﬂzé. Tﬁere is a .widespread azééptance
tﬁat intellectual performance does not decline with advancing age.
some times a short period preceding death is excluded, Nevertheless,
a géneral belief prevails thatsiﬁtallectuai performance does not
decline, probably based mastlylupéh the lcﬂgitudinal f%ndiﬁga of Dr.

Warner Schaie and his colleagues. Their'results are frequently character-

"r

ized by -the term "the myth of intellectual decline.”
Unfortuﬁatglygnit is easy to use the tefm'ﬁcagﬁitiva:perfarméﬂée“
for "intellectual performance."” This is a sharéastep away from

"cognitive decline' instead of "intellectual decline.'" Then we have

peaplé,peliéving that égggﬁg and,le§fﬁi§g and reasoning do not decline
with aé?anging age. I understand that in formal pEESEﬂtétiQﬂS at
recent %eetings of thé APA and the Gernntolggical Society cross-
sectional age difféfenzeé in learning and memaryﬁﬁé%g been dismiésed
as cohort effects,
, , : . §

The idea that our iﬁtelle&t-is‘maiﬁ;ained when we gel old is

exéremel? appéaliﬁgi But I believe it is wrong! Please ﬁage that

I am not referring only to-a speed factor. I am zalkiﬁg about learning,

and memory, and problem solving -- those aspects of behavior we value

so much. And, if important aspects of intellect decline when we get
. : i .




cld, then we in the field of adult development and aging had better
face up to it. |
Before we get into the Baltimore LéﬁgitﬂdiﬁngStudy, 1 would like
to comment briefly on the published ;angitudiﬁal éindings wﬁich
fostered the "myth of intellectual-decline." As you know, the
igéelligence measures Dr. Schaie and his Qolieagaes_uséd wefé the five
subtests of the Primary Mental Abilities. Two longitudinal papers
appeared in 1?%8;7 In one, the same subjects wéré zaﬁpared in a
tepéatedémeasur&s design; in the other, independent sampl&é from
" the ‘same birth' cohorts were tested at two ﬁifféfené times‘anﬁ
Qaméared; !Iﬂ 1973 and 1974, the-ﬁésul;s of the third time of
measurement Héf; repart@é; and again the repeated-measures approach
was used in one study, aﬁd the iﬁdepengﬁtﬁsamples apgraaéh was used.
‘in the other. |
" The investigators interpreted ;heir data-as.evidenge for
maintenancersf intellectual performance withAagé.- HDﬁEVét; by
focusing on the g;aups 60 or older at ﬁiréﬁftestiag a rather
différent piﬁtufé emerges. ’Faf Evefy sébtéét,'viftually;wiﬁhaﬁt
exception, every compariscon ?f these oldest groups shawéé-Qf:Lihes;
“In the two papers involving longitudinal measures of the sa%?‘
sample, the groups 60 or older showed mean declingsaavéfh7 years
or. 14 years. Inétﬁe,twé papers inyolving indepéndenivséﬁples from
-tbe same birth cohort, for éhe céﬁarts 60 or older atfthe first
t?mé of measurement, the older sample means were Lﬂwét than the y9ﬁn§Ef
ESmpie means., These mean age dégliﬁes typicaily,were not lafggg
but‘the=cdnsistency of the declines is extremely imptesgiﬁe;;.lﬁ 45

scomparisons covering a 7-year interval and in 20 comparisons covering

4
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a l4-year interval, virtually every mean difference and every

‘mean change showed a decline.

So we see that if we focus on the oldest groups in the longitudinal
studies reported by Dr. Schaie and his colleagues, evidence can be
found for age declines, even in the psychometric data.

But what about learning and memory pEEEQngnge?' Do they decline

‘with age? 1 will spend the femainiﬁg'time attempting to answer--

- those questions. But I don't want to keép you ih~susp2ﬁse.’ I believe

the answer is "'vesg.”
. Yy

First a little historical background. :TheABaltimafeiLﬁngiﬁEéinalﬁ

Study began under Dr. Shock's direction in 1958, 1 joined the staff

at the Geréﬁtal@gy Research Center in 1960 and had a ‘unique:opportunity.

The participants were scheduled to come in every year and a half, but

nut_efery procedure was repecated every visit, As & result, especially

“in the early 60s, it was passible to add new procedures to the study.

So late-in 1960, two verbal-learning studies were added: paired~

‘agsociate learning, and sérial learning. Also at the same time, the

Bentcn Visual Retention Test was added; this 1s a test of memory-
for-designs. Before I go into detaii tc describe these tasks, I would
like to say a few words about the subjects.

The participants in the program are all men who range in age over

the entire adult span, but the vast majority are between 30 and 80.

:iﬁﬁakéihas been gradual beginning in 1958 and continues even now for

_ selected age groups. The sample is désqfibéd‘is'SELEEIEEEUiEQd; "The

initial nucleus was recruited by one man, Dr. Peter, who séliéited

his neighbors in Scientists Cliffs, (Md.) and his colleagues from the.

.Department of Agricultufé; They, in turn, vecruited their colleagues

=\

a

apd friends, and that is how most of “the partiéipants came into the

program. As a result, the subjects are, for the most part, educated
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men including a high proportion of éEiaﬁEiSES;'FfOfESSiQHElS; and
administrators. *

The primary comparisoans we will look at involve c%oés-seztional
and conventional, repeat&démgasufES, longitudinal gaéa for éhe men
ﬁh@se performances were measured initially between late 1960 and T
mid—l?é%.- The measures were fgpéatgé at least six years later.’

Now I.will describe btieflj the paiféd-assogiate»pracédﬁrés and
then we will take a look at the first slide. The eight items in the -
list used for the first measure consisted of two comsonants aﬂd a
familiar two=syllable adgective, €.8.4 TL INSANE. (The list came
ffom a previously published study of aging hy Gladis &KErauna). “ if

An experimentally manipulated i@dép&ﬂdéntivariabLe is rarely
introduced into a longitudinal study unless it is a ﬁithinséﬁbjeét
#ariable. In other words, one mighi use severél input conditions in
a lcngitudiﬁa;'memcry study if ail subje;ﬁé receive al;?éf ihe conditions;
but if eéﬁh subject is randomly assigned to Qﬁé of Ewa,;r mQEE'coﬁditioiéi
then the sample must be divided. into two ariméfe subéaﬁplesg I was
ﬁaivé enough and)aptiﬁisiig enough iﬁ 1960 te do just that for the
learning studies, Each subject was assigned to one of two pace

conditions. The period. that was varied was the anticipation interval

which is the time the subject is given to respcnd before the correct

respgﬁsé is preéEﬁted-
S0 in the paired-associate pfc;edute, the two consonants were

presented for 1.9 secands for half the susjegts and 3,7 seconds for

the other half. Two other time %ﬁEEfvsls were ggnstant for all subjects,

i-e.; tiﬁe ta.inspeét the consonants tﬂgéthét Qiéh the wafd §nd also

the intefval betwéEﬁ items. The list was ?téseaﬁed'in five different

orders uﬁﬁil'éne errorless trial or for 52 t?ial;g.TThe dependent

measufe was the‘t@tél ﬂumBQF af_é;fofs.

LT



alone §dr.ﬁhese data; but we reasoned as fo;l@ws.riif_the diffgfen:es

&

"Let's look at the first slide (Figure. l) wnigh PfESE1tS the

" paired-associate data at the short interval, i.e., the fast pace.

~ The figure is more complicated thaﬁ I wauld liRE but hap&fully I

£

”i i be able to maks it undEfstaﬁdable. The initial EfDSSﬁSEctiéﬁal

data showed small age différances for the ycungest groups, Eﬂd large

age differ ences far the oldest groups.
The longitudinal data are shown by pairs gf solld triangleg
:nnnected by dashed lines. For thcse subjects iﬁ a gfaup who tehurned

aﬁd faf whom a sagond measuré was obtained, the mean numher af errors

ivat the two times of measutemént are cannected by a dashed liﬁé,- Mean

- changes f&f the youngest graups were small, but the DldEst age g*ﬁups -

= . s

sgowed substantial declines in performance.

Although the figure has age on the absqissa,,the groups-vere
constituted by dates of birth. The y;ﬁﬁgggg birth cohort was born -
be tween 1925 and.1932 with a mean age qff32 at the time of first

]
/

_performance. The next youngest’ was bDfﬁ be tween 1917 and 1924, and

50 on wi th the oldest ‘eohort born between 1885 and 1892 with a

mean age of ?3 when first measured. Why did we use date of birth

rather Ehan age to catzgorize the gfaups7

Durlng the peried from mid-1964 ta mid LQGB, a subjectapaced

procedure was’ used far vEfb&d learniﬁg. In mid 1968, the panéd

ganditians were resumed. Those subjeats mEasured be tween 1968 3nd 1974,

who were barn during the same b;rtb per1 ods as thgginiﬁlal:§§955ﬁ

secti@nal sample’WEfe grouped according to biftﬁ‘ﬁéhatt. This pfgvided

§ampa:153ns of iﬂdependent samples of men barn during the same period

/

but-messured at diffe fent times._ As yau now:knaw, our sampling was

’faf from ideal, and therefare such cumparisaﬁs would not .stand’

1
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"on rgpégtgdgmeasu:és of the same subjects.

~ . s

be tween inéependEﬁE sampleé from the same birth cohort were -similar”

to the age changes in thé éaﬁv2nti§ﬁaivléngitudiﬂal comparisons, o

then we have additlﬂnél suppor tive evidence for sugh age ahanges. -
Lét' look at the f;gure (Figufe 1) again._ Eaﬁh salid liné

connects a pal? of circles represantlng the ¢Ha 1ndependent sampleg

within a birth tahort but measured at different tlmes. The sample

measured in theceatly.éos was younger than the sample measured between
1968 and 1974, The solid lines show that for the late'biﬁth cohorts

(the younge-t), the age differences within cohorts were small, but

A fat the groups born prior to 1900, within each birth cohort the mean

number of errors for ‘the younger group was smaller than.for the

older group. These data are consistent with the age ehaﬂggs based

‘ Haw let's look at the pairedaaSSchate ‘data at the longer iﬁtetval,

the slower pace at,which the subjects had mare time to r35pund to

each stimulus (Figur& 2). As in the first slide, the cross-sectional
data are shown by open circles. Age differences were small and
apparent only for the two oldest groups.

The age changes for the langitudinal data agaln are shown by

solid t:iangles cannectéd by dashed lines. These data show age ;hangesf

£ T

for all the gfgﬂps! but again the aldest groups increased their errors

the most. - - -
The zamparisaﬁs between indepéndEﬁt samples from the same B;rth

\

coherts measured at differEﬁL times are shown as bEfOfP by Eirglﬁs -2

caﬁnéﬂted by solid lines. Hith thE'EICEPEiGﬂ of one of the yauﬂger

cghgtts, just as before the lafgest increases in mean errgts were
E@uﬂé for the éarliést born ﬁahafts (the oldest graups) Again the

cnmpa*isons of independent samples ftom Lhesamecahart pfgvide§§uppcftiVE

!

evidence fnr the lﬁngitudinal age changes amang/%he aldest gfﬁups-~

”:HT o - ‘ - 8,__ El

b



I should mention that for both pace canﬂitiOﬁs, WAIS Vocabulary

means did not change even for the oldest cohorts with mean changes
. ; 7 . S
in learning. Furthermore, WAIS Vocabulary means were sfmilar for

independent samples born at the same time but measured at different -

age differences in learning.

Now I ?iLl describe the serial learning study. Like the P
L paired-associate praeédu%&, the anticipation interval w35evarigz;
some suﬁjects had 3.8 seconds to respond before the correct word
was disﬁlayed, and the other subje;ts had 5.6 seconds to respond .
to eéﬁh item. Each word was in viev for 2.0 segonds‘fﬂf'éll
subjects. The men assigned to the short interyal for paired-
associate leéfﬁiﬁg were also assign&d-to the short iaterval for ’
serial learning. Each list ﬁcnsiéyed of 12 highiy famiiiaf five-
letter words such as RIVEﬁf_;The dependent measure was the total i
number of errors until one errorless trial or for 58 ttialé- '
‘Let?s look at the slide (Figure 3) for serial learningat )

the short anticipation int2f§al§ the fast pace when the subjects
had to respond more quicklyi*:Juét as in the previous slides, the
cross-sectional data are shown with open circles connected by @~
dotted lines. We can see thatkthe young groups showed émall age
differences, but the oldest groups showed large age differences.
*The conventional 1Dngitudiﬁal data are %hawn with filled
triangles connected .by dashed lines.‘ Mean errors for those men
who returned’ and for whom a second valid measure was obtained are
shown at fifét-and second measurement. As you can see, tﬁg four
yaungés;_gtaups improved; meén errors declined, -Wé havé some
independent data which showed that the second list was easier than
thé first despite their Eofmal éimi;afityg Neﬁerthéiess;fﬁéaﬁ errors




increased for the two aldest groups despite the.difference in list
d;fficglty 50 the pa;tern is similar to the paired-associate
data; the oldest gfcupé showed the largest declines.

The t@mpafiséns of independent samples frcm the same birth
cohort are not affected by thé list differences. Everyone learns
the same list, fhgse comparisons are shown on the slide as two
circles connected by a solid line. For the birth cohorts born
late--(the youngest groups), mean errors for the samples meadsured
in 1968 or later were not larger than for the comparable samples

measwed between 1960 and 1964, However, for the two birth cohorts

E bern early (the oldest groupg), the sample measured later had higher

mean errors than the! sample measured early. In other words, the sample

thét.was older when %easgréd made more errors than the younger sample
who were born‘duriﬁgfthe same period. Again soma;add%tianal,sﬁppoft
for the 1Qngitudinai agegchanges in the oldest groups was found from the
;agé diffe;enzgs be tween 1nd3pendgnt saéples;

- .Tﬁe next slide (Figure é)vshows!tﬁevseri’i learning data at the
long antiﬁipétinﬁfinterval, the slowér paéeg Just'ss before, the
créss!ségéional data from the early sample-afé shown wiﬁﬁ open circles
connected by a dotted line. Like the ?airedééssagiate CfﬁSSiSéEEiéﬂEl;

results at thé slow pace, age d fferences were apparent bgt not large.

ey

The longitudinal measures of age changes are. shuwn with pairs=
o=
i
of filled triangles connected by dashed ligesg Again partially due

to the easier-second list, the youngest groups showed little 2hangé,
but the oldest group increased their mean éfrars,subétantiélly despite ’

the easier second list. -

EY )

'
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9
The comparisons between independent samples born during the
same period were unaffected by list ﬁifferenﬁeé because everyone

learned the same list.  All.of these comparisons within birth

~cohorts shoved age differenéés favoring the ygungéf‘sample; but

the earliest born cohort {the oldest group) showed the largest,_

age dlfféréﬂge be tween the sample measured eatly (and ;herefare
younger) and the samgla méaSﬂfEd.latEf (and theréfaré oldef)-
As ?ith the other data, thase‘agé:difEEEenees support the age
changes for the oldest groups in the longitudinal gampatisané.

Again the WAIS Vocabulary means ¢héngéd very little even fot
the oldest groups with mean déiiineﬁ in learning; Aﬁd ;ge Véﬁsbuiary
means were simiiar fo% the iﬁéependent saﬁpies within ééﬁortﬁveven
for the oldest cohorts with mean differences in Leatning.

!

Now let's take a look at the mémory—icridésigns data. One

of the reasons for sélééting this task wag to broaden the scope of
cognitive measures to include a nonaverbal memory task. This was
not fully achieved, however. The Benton Visual Retention Test,
ﬁhich ﬁad been shown to be age related, in;ludes9many gegmetfig )
figures which can be encoéed verbally. For example, most of the

d%signs in each form include a ﬁiﬁqr; peripheral geometric figufe
which is always a squaré, a circle, or an equilateral -iangle.

Many of the major figures also are familiar geometric figures with

names which lend themselves readily to verbal encoding, especially

by educated subjects. Neverthecless, the Benton test of memory for

designs was introduced into the Baltimore LongitudinallStudy in

1960 at the same time as the two verbal- arning tasks,
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Each form of the Eeﬁton cénéists of ten designs. Each dbsién

is d;splayed for lD seconds and the subject's task is to repraduce

the dEsign f:cm memgry. He is given as much ‘time as he needs to

draw the f;gutés. The measure we use is Ehe total number of

errors in all 10 designs, Despite tﬂe:subjégtive element involved

A - B T

in scoring, inter-rater agreement is extrémelyrhighQ < -

Let's look at the data (Figufe 5). Just as in the étﬁét
figu?es, the chSSesectiaﬁa; means fq; the ésrly sample appear
as gb&n circles connected by dotted lines. There was a general
- increase in errors with the 1arges£ age differences among the ] ‘ e
oldest ag&s. |

Théglcﬂgizudinal data are témarkablyasimilaf to the cross-sectional

results. If we lcag at the dasﬁéd;linés, each birth cohcrt sﬁéwéd

S

an increase in'mean errors from the first to the second measure; and
/téé largest age changes were found among the oldest groups. |
Similar results occurred for the comparisons of iﬁdeﬁéhdént
samples from the samé cohort. If we look.at the %g;;ﬂ‘iinég;rwér » ? ' .-

““gee that for each cohort, thé ééﬁple measured later had a higher

error mean than the “sample measufed-éériy;j In other words, withiﬁg v

. cohorts, the older men made mb:é errors than the younger men born - o ﬂlf{fi
at the same éiméié An& tﬁg 1arge;E\dif£erencéé were ﬁoun& among e _ o
: the oldest groups. The results af=the iﬁdepéndent samples - ' B
comparisons support the evidenie of substantial age changés late
in life. o
o &, .

I would like to close by saying we are aurrEﬂtly callecting
third poiﬁt data far these measures. Fufthermoré, we have much
data about the health aﬂd physiclagy of these men.; Thgse data
hnpefully-will,be a rizh source of inEarmatiaﬂ.‘ th dées-ﬁhe

pEfomeﬁEE of some men decline and nthers not? This is a . C L

o 12
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&

‘ »:'l” 'cuﬁvenlent paint to emphasige that we have been talking exclusiv&ly

abaut means- ‘11 every group, however,geven the Dldest, we find

il

some men WhDsE perfafmance did not decline. The more we kﬁﬂw

R b

fabaut changes iﬂ cthg: }mpnrtant variableg, the more Iikely we B

‘=w111 be able to aﬁswer qufftggns abaut why some subje:ts de:line

land-athets;do nat;' It shcuid'bé ﬁoted that individual chaﬁges in

a ' _perfntmance and in nther var 1 bles can be determiﬁed nnly when we

fi L.

have rapeatéd’measures for the same subjeets., Althaugh there ar

advantages to- estimating chang& from iﬁdependeﬁt Samples fram §h§
same birth cohort, thh: approach caﬂnat identify changes in
~

individuals, e ) - . o S,

~ In general, these data indicate that verbél leatnlng and | ) ,’xg

memory- faf designs déEllﬂErlatE in life: - These=findings,
._ﬁlsgéther Wlth thé results of our longltud:ﬂal problemzsolvi g
i-st:Z;es indizat;ng decllnés in faasoning Iéte iﬁ life, are not
cansistent with the "myth of 1ntelleatual decliﬁe " L ,
JV;  »Eéfh;;5j;jW§Td of éautloﬂ ‘would be helpful at’ this point. R

Hy emphasls has been on decllnes in pErformancE late iﬁ l;fe, but

. 4 .
1 do not méanAtQ'canvey a message af doom. It is extfemely impnrtant
o 7 4

that we not return to the think1ng S0 prevalent ten years ago that

cégnltlve décliﬂe begins earLy in adul tnood, is,in&vitable,‘and

ozcurs lﬁ virtually évety persan in v1rtually EVEfy functlgn

‘cu IWi,ating in subst Qial mental impaifment.-

4 Ea

e tfig Eeffgfmam:e ag not decliﬁe thmughcmt LLEE- _Even .when thEY R




. - 5 1 L » . 12 R
;xih-g;‘p‘y_‘r : - . £ ) . . ) B
'/ On the other hand, T am.concerned that the pendulum has
- “./§WUﬁg to the other extreme. If ptcféssionals and scient;sts in_g '
s agiﬁg béliéve that cognitive perfarmance daes ﬁBt de:lin& in aﬁyi
way (excePt speed), then it would be easy ta think thaﬁ ‘the
searzh fcr mechanlsms and solutions to the p blr" are Uﬁnede§53ry.

i

-Qur flndlﬁgs 1nd1cate Ehat, for several types of cegﬁitive perfcrmance,

'd li”, is the norm even iﬁ an educated, relatlvely healthy sample.

It %Fém$'cleaf, therefore, that we have our work cut oyt fa:_usg :
f: '
xj '
s
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