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Introduction

Longitdinal research hnas produced a fair arount of evidence
tllustrating the censiderably higher levels of fuackioning that exist
liv "=dini’cals who continue to partieipate in longitudinal stadies
cxmered to those who drop out fﬂalﬁs, Schaie & Maxdi, 1871; Riegel
= Riegel, 1972; =Riegel, RMlegel 5 Mever, L958; Schois, Labouwrie &
barrett, 1973; Siegler & Eotwiniek, 1975%). The methodological
importance of ssamining EE.;'.‘I:-'DIE ralated to subject attrition grows,
thersfora, &5 longitudinal stidies are extendad cver time, and the
samasles bacons increasingly cositively selacted.

In major lomgitudinal studies of adulthood, howsver, the isspa of
svhiect attrition bk-s gatkered attention for ressons that go beyond

its spacific methoéological relevance, 3y examining factors related

- to rubject sutrition we o2n alst oxpand dur substantive widerstanding

or processas such as ving - one catse associated with much of the
attrition in sthidies of adultheood and aging. Generally, the research
adiessing death-related atteition and its correlates enploys the
coicent of terminal decline. Klesmefer (1952) defined terwimal
dzclime as that decline in functioning that was not & mere veflection
o chronological aue, but rather was a reflection of pronounced
deterioration prior to desth. Barg (L985) receatly convincingly
argeed that, indeed, dacline relates mere strongly to distance from
death then it does to chronological aga.,

While many studies have corpazed study murvivors with
non-SUEvViveors who die, few data are available om imdivicduals within

atkrition groums who droo out for ressons other thzn death, =uch as



illnzss or momehealth ralaokes reagont, It is pot clear, therefore,
acw these Jiffersnt tyopes of drap-suts differ from stuly survivors, op
s they might diffor From en= ancther, #n anslysis focusing on this
15502 has relevance for stodying terminal dgcline; the teminsl
decline ypothesiz weuld Sigast 1:‘151: at the testing coint oricr ko
attrition, those subjacts who eventually dis should be functioning
lass zlequately than the subiects wha bseoms 111 buk &0 not die by “tn
attrition ooint. And both ill and decesesd subjects should be
“unctioning less affectivaly than pon-health relared droo-ouks s
survivors, The same gquestion can be exsmined with fecline levels
mather than absoluts levels of performance prie: to attritisn, TIna
that caze, we might espect greater decline for zhe death imminent
qrauy than for the group wio would become 111 out mat die by the naxt
f2sting point. Mgs within secific ai:t!:itiun qrouns might also ba an
-mportant factor in the differsnces we cbserve, since the prosability
of <ying will notably increase in a saple of older study
narticipants,

These issues are addressed here with data from the Seattls
Longitodinal stady, a 23-year study of cognitive functioning in
sdultheod, e presosz to ersmine the following guesticnz:

L. Are prior levels of perfotmance on measures of cornitive
foncticning signifieantly different for individuais wWie eventually
frop euk of the SLS dee o rom-ipealth relaced rzusons, illness, or
deakh?

2. Does tha ressen for attrition differentiate between the

neqree of decling ohsgrved Prior to the attritleon ooint?



3. Are the offocts of drop-out status (reason for attrition) on
comitive funckioning Jiffarent, decendent on the age of the
siijecke?

Methods

subjects. All of the subjects included in this study were
participants of the Seattle Lengitwdinal Study (SLE), The originel
505 saple was deawn frer membership racords of the Groue Health
Conperation of Puger Sourd. Cenographie characteristios ef the samsls
are favozably biased: nest of the eroloysd individuals work in either
skilled or sami-professional jobs, obtainsd education levels gre
s=i=raily in the high school to college range, and SES tends o be
gt Wbat skewed toward the middle to upper i.‘rl:q:'fE beackats. * The
patticipants incloded in cur subsample ranged i:& age from 43 to 84 in
12/8, and thus are part of the oldest six seven-year coborts of the.

R subset of 520 individuals was chosen for inclusion in this
stidy becausz they had participated io the two testing occasions (1970
and 1377}, imnzdiately preceding the 19084 sssessment, which we
identified as our attrition point. Between 1977 and 1984, 141 of
these rarticipants drotped cut of the SLS, leaving 379 individuals who
wa refer fo hersafter as the Survivors. GReasons for the
vi.-participation of tha 141 drop-outs are of central importance to
this gopec. Informatlon vas therefore obtained on the reasons Wiy
individuals did not continve to participate in the stdy, either from
the response cards they returned during the 1984 recruitment pericd or

from their physicians' records. These data indicated that 32



individuals voluntarily elininnted themselves from the SLS for
ton-heaith relat=d regsons. sueh as traveling, time constraints, ote,

2 1ill refer to thase non-sucvivors as the Vsluntasy Dron-cuks,

Thirty-five icdividuals, who we will refer bo as the Digabled, dropped
out of the study becouse they were roportadly koo i1l ko conkinue
parcicipating. Tne revaining 67 individuals died between ths yoars of
1577 and 1934, and 'thus nzke o the Dereased portion of our

nor=survivor group.

Meazuranent Voriablss. The present stidy employed data frop 8

m2asiuies that were mert of the larger test battery of the 5.0.5. Flye
of thess meazures are suttests of the Primary Mental Abilities Teost
(F4) (Thurstope & Thurstons, 1948) that ussess;es the kasic
intellectual abilities of Verbal Meaning, Jpace, Reasoning, Momber ard
wat s Fluancy. 1In addition, tha Test of Dehavioral Rigidity (Tm)
‘Zchale & Parhom, Lﬂ'?EJ samoled 3 aspects of cognitive response s:I:_'l_.'lE,
ineludicg Moter cogaitive cigidity (MCR), Persanality-Percentual Spesd
(FFR) and Pzychomotor Speed (PPS). Details of these 8 varighles and
their assessnent measures may be fomd in Schaie (1983).

Cesign & Anelyses. 1In order to address the gquestions raised

above, a4 X 2 X 2 (Drop Status ¥ Cohort ¥ Cccasiom ANOVA design was
exenined. ALl 520 subjocks wern assigned a Drop Status {(Voluntary
Drep-out, Disabled, Decoased or Surviver) based on information
discnssed above. The two Cohort groups were formad by comblnirg
coborks 1, 2 ard 3 (ages 64-84 in 1978) for the Old-old graup and
eopstks 4, 5 and £ [ages 43-831 ip 1579} Eor the Young=o0ld group. The

within grovo factar, Occasion, refers to the two tines of tasking,



1370 and 1977, ocrior the the 1984 attrition Foint,

The analyses to be presented consist of tuo parts: (1}
comparison of prior parformance levels based on Droo Statug and Cohort
using mean group scores in the AQV procedure, and (2) exemination of

change scores ko assess the mean level of change betwaen tast pericds
for imdividuals in each Drop Status group.

Peaults

Levels of Perfommance. The results Frem the B AMOVAY's mre

presantad in Table 1. Ffor essa of presentation anly effects relevant
ta the questions asked b us are shewn herc: the main effect of Drop
grotg, the interaction of Drop grous and I:‘-:hr:lﬁ_: qroup, the interaction
of Drop group and Occasion and the interaction ilnf Droo group, Cohort
Jecup and Cecazsion,

Significant main effects (p < .01) for the Drop gronp factor wers
foumd o0 3 of the 8 zbilitics: Vaerbal reaning, Feasoning, and
s ovthemotor Speed (PPS). On all thres tests, cerlormance across the 4
drap grouss ravealed sinilar patierns; the Disabled group was
consistently funetioning at the lowest lavels and the Survivor grous
Wag performing at the highest levels of all four groups. In addition
to significant differcncss betwsen the Disabled grocp and the
Burvivors, the Voluntary Drop-oots seorsd significankly lcower ':E L
«B4) than the Survivors cn the PBS and Reasoning measures. hlﬂ".m'gh,i
o0 S0Me M2AsSUEes, Non-survivors were functioning at lewer lnwels than
Survivors prior to the 1984 attrition poink, the significance of these
differences varizd mcross grovps that drooped cut of the stdy for

different reasons. In genaral, those who left the study because of
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nealth disabilities had performance levels farthest below thioss of the
atudy Suxvivora,

Tie cbserved Drop group effects could @iz to age differences,
bawever, since tha Disabled group is 2iso older, on the average, than
the Surviver group (1 = 2.8 Disabled, M = 4.6 Survivers). IE is
irportant, thecefore, to exanine the Droo group X Cohort groun
intexactions, where the effscts of Drop group are considered while
controlling for age. Toe Drop greup X Cohort grovp interactions in
o 2 of Table 1 show that on four seasures, the Verbal Meaning, tbrd
Fluency, PPS ard PPR tests, effects of Drog waried by Cohort. The
interaction patterns are similar four all four variables: axamining
the right set of bars in Figures 1 Ehroeah 4, representing tha
¥Young-oldg, it may be seen that the Disablsd grluup functions at mich
lowar levels than the other three grouos, including the Deceased
group. lowever, inspection of the bars on the lefk, denicting the
0ld-nlds, shows that the Deceazed groue is nerforming at the lowest
levals. ‘he Disabled ¥ Decoassd comparizons are significantly
diffszent (2 < .92} across the 4o Cohort groups. The difference
batween the Survivor and Decsased groups is also significant, as the
T groups differ more in the 0ld-old khan Younoc-old cohorts {p <
-52j. In summary, it appsars that in the Youno-olds, Loy levels of
perfomance are more highly related to illness apd disability, whilae
fo Old=olds deficits in functicning are more closely relasted to 2
impending death,

The Drop group X Occasion interactions are showm in raw 3 of

Table 1. Significant interactions were found en four abiliticss

LY



verbal Mezaning, Vord Fluency, Wumbsr and Saace, which ara illustrated
in Flgures 5 throogh 8. O the tord Fluency and Soace tests a1l four
Jzoups exporienced declines ever the 7 year pericd. Yet, the extent
of decline in functioning was significantly greater {2 € .71) for tha
Disablaed groun then the survivors on these measures. These b groups
differed significantly on the Mumber ard Verkal tests as well. On the
Techal Heaning test, the group means for the Voluntary Droo-ouks and
cne Dzcaased group alzo declined significanely more (P < .BL} than the
wans Lor Hw Survivors. The extent of decline on He Hiumpber test was
alze sianificantly greater for the Decpazed groun than ghe Survivors
o< .72} and for the Disabled group capared to the Voluntary
Crop-outs {p ¢ .53). ;

Rewt 4 of Table 1 shows the 3-way interactions of brop group X
Johort group X Cocasion, Only tws measures, Fersonality-Percastual
Eigidity (EPR) and Moter-Cognitive Riaidity (3R} had significant
three-tay inkeractions. (Spe Figurez 9 and 19.) First, the Qld-olds
7 Occasion 1, on both PER and ¥CR, show similar perfomance levels
eCIOSS drop gronins, with the exception of the Deceasad group which wes
functicning at markedly lewer levels [morm rigid) than the other
4EOURS. By 1977, howsver, the Yoluntary Drom-outs had dropoad o much
nreater levels of rigidity (lower scores) than the Neceased, Uisabled
aad Sorvivor groups on the MOR measure. On Ehe PER measurs, tha L
voluntary drop-cuts and Survivors became significantly more rigid than
the Deceased group by .1.3??* e Young-olds show very differant
Fatterns between Drop groups acress kime. At occasion 1 the Dissbled

Jrons w38 more rigid than the othar qroups on $he PPE test; on the



LR maasure the Veluntary Droc-cubs wers most rigid. By 1977,
howsver, the Dissbled and Surviver groups had rerained fFairly stable
on the PPR, while the Voluntary Dreg-outs had Secore more flexible
(fiigher scores) and the Deceased geoup had Secoms markedly more rigid
@Y scorea) . On MOR, tho v::-lﬁntar],r drop-out grcup also increazed
in flexibility by 1977, while the Deceased and Survivors remained

atable and the Meablad had becone more rigid,

Levels of Changa in Punckicning. In addition to the Analysis of

Variance which fosused on prior performence levels and their
etlationship to eventual attrition seatus, change seores from 1974 to
1977 were examined. Thz amalysis of change scores provides insight
into whethar the extent of decline during the I:ipsting interval
imnedistely preceding the attrition point was related to the cause of
sulrjects dropping out or remaining in the shirty, Changa score
INElYSis was performed on the Old-old and Toung-old GroUpE separately
in apder to control for sge-related changes.

For the 0ld-old ag= groups, change scores generally reflected the
tandency for the Suxvivors to decline less over the pericd from 1970
e 1977 than the non-survivors., However, the extent of these change
score differences depended on the resson for dropping ocut and the
abillty being considered. The only significant differences (B < .95)
in charge scores for thz 0ld-old groums occurred on the Number tess,
as illustrated in Figura 11, where the Disabled and Ceceased groups -
showed markedly greater declines in functioning than the Survivors

over thak ssven year pericd.

In ths Young-old age groups, the effects of Drop grovp on decline
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sver the saven vear pericd sreceding attrition were mote widesoresd
ans marked. On 4 of the B measures (Verbal Meaning, Soace, Feason,
and MCR}, presented in Figures 11-12, thz Disabled group sxperisoced
sar creatsr {p < .01) declines in functioning than did the Survivors.
On the Reascning measura the Decsased group alse declined mors {p <
.04} then the Survivozs, and on Verbal Meaning all 3 drop-out groups
showed significantly greater (p < .02) decrements ocross the 1979-1977
period than tha Sorvivars,

Dizcussion and Conclusions

These findings provide support for previous conclusicns theb
differences exist between survivors and nov-surviverzs in lopgitvdinal
stidies; non-seevivors wers functioning less f'ndequately than
survivors on several dimensions pricr o Ettti;;:iﬂm In xddition,
nowever, the present findings indicate that it is not snough to mersly
compare survivors with mn-sucvivors, since the latter differ markedly
in their prior functicning, desending on the reason for cheir
attritien. Voluntary drop-outs, for example, resenblz survivors on
many dimensions, and this fact swgests that individuals who drop cut
for reasons such as travel o cther time commitments, may actually be
highly imvolved in intallectual porsuits and secial activities, both
af which are known to be associated with the maintenance of
intellectual functioning in later adhilthood {Crxibbin, Schaie & Farhom,
158G). Therefore, when studies lose particivents primarily for
reasons of subject inconvenience or non-cooperation, the remaining
sample may not be as favozably selected as if many subjects hod been
lost due Lo illness or death,
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The mos salient Sifferences bebasen participants and
mam-participants were ceflected in the Disabled and Decessed QTOURS .
yet the relative levels of verformance for these tuwo groups varied Ly
cohort. The finding that in Young-old age the Disablied group was
functicning least adeguately and in 0ld-old age the Deceased groug
locked most intellactually disadvantaged suggests that death and
illness might have very different charactsristics at these b age
ranges, We can only speculate on what these differences might be
since we do not always know the cause of dsath or the type of illpess
individeals in these two age groups experisnoed. Howsver, it is
likely that those who died in Young-eld age experienced acute illnoss
that led to a sulden death and those who died; in Old-0ld age suffered
Evem chrenic illness leading to death over tha course of MAfy YSALS,
Trerafors, the intellectual functioning of Young-olds weuld have had
12565 time to decline prier to death because of their acuta conditicn,
while tha loeng-tern condition of the Old-olds allowed for marked
detericration in functioning evar time, Similarly, the log levels cof
functioaing for the Dizabled group in Young-old &je may sggest that
cheonic conditions, like beart discase and hypertensicn existed and
ware already impairing functioning. Several rasorts have a.'ruzr.;e-:] from
the Duke Study suggesting strong negative effects of chronie iliness
on cognitive performonce (Wang & Busse, 1974: wWilkie & Eindorfer,
1972; 1&0d). Therefors, the negligible difference that exists ketwoan
the Young-old and Old-old Dizabled growps might smjgest that the
Old-olds' deterioration may have been extended over meny years and mey
evan have psaked early on in their illness,
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Consideration shewld also be given to the E:p.e:ific- abilitiss
whore differences Letiween drop cut groups and the survivers wers most
avidont, Repaatedly, the Verbal Hzanirg, Word Fluency, mumber and
Fsychomotor Speed measures rovealed merked differences between
na-survivers and survivors. One conmonality of these measures is
tizir relatienship te speed; the Verbal Meaning anﬂj Nunber measures
wmloved in tha SIS have been found ko be nighly speed-related
{schaie, Willis, Hertzcg & Schulenberg, 1985), and of course
Prychomotor Speed is a measure of percectual svesd, Therefors, health
conditions and imoending death do apoear to imoair scesded
ferforminca, In general, the =alisnt messuresz in these analyses aleo
represent the crystalized aﬁ.pects of intellectual functieoning. In
addition, it appears thet incresses in rigid atkitudes are predictors
oi death, while increase in motor-cognitive rigidity predicts
veluntaoy drop-cut.

In conclusion, perfommance levals and lavels of chasryed
decrematt prior to attrition did Vary sCross groups who dropped ook of
the SL3 for differsnt ressons. Howaver, unlike the terminal decline
hypothesis, tha Deceassd group dld not display the lowest levels of
functioning or even the greatest decline prior to attrition, Mthr.';u;h
=ge influenced the magnitude of effects, it was the Disabled group
that appeared to experience more extreme decrewents and lower lavels
of furctioning than the other groups, If the cbhserved deop X age
effects ara attributable to the types of illness experienced at
aiffezent zges, it appsars that the teminal declipe mypothesis might

be more valid when aoplied to death caused Iy chronic illness in later
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1ife, rather than to death following shork-ters acute conditicns.
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