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ABSTEACT

This paper explores the relationship between age and
individual differences. Two hypotheses were tested thrcugh the use of
repeated measures of functioning in tewms of social, psychological,
and physiological parameters: (1) individual differences do not
decrease with age, and (2) individuals tend to maintain the same rank
in relation to age peers thrcughout the later years of life. Data is
taken from an ongoing eighteen-year loangitudinazl investigation of
human func*ioning. The saaple is composed of 106 survivors of an
original panel of 271 persons initially 60 years or older.
Conclusions are as fcllows: (1) when the mortality and dropout of a
sample are controlled, the variances of a number of social,
psychological, and physiological factors tend to remain constant
through tiwe; and {3} the range of observed individual differenuces is
maintained, and wituin thct range individual's rank ordering is o
relatively constant. (Auther/LEP)
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The Problem

This paper explores the relationship between age and individual
differences, The issues discussed are substantively important to under-
standing the later years of life and to the development of research method-
cleoy appropriate o the study of the human life cycl=z,

Does differentiation increase with age? Literature on hu.an
development repeatedly concludes that this is the case. (Sarhln, 1954,
p. 239) But what about the later years--the middle and late years of
life? Here scholarly literature does not‘reflect consensus but contro-
versy. One important reason for this is that the literature ;n vari-
ability of individual differences in social and psychzlogical func-
tioning in late life has tended to be specuiative in the abisence of
reliable data to supnort hypotheses.

One confrohts, on the one hand, the claim--derived from life cycle
theory--that individual differences persist in late life. Het:rogeneity
in late life reflects, it is argued, persistence of demonstrable difierences
in social life style and intellectual functioning in the middle adult years
of life (cf. Bromley, 1966; Havinghurst, 1957; Neugarten, 1964; Riegal, 1371;
Riegal, et. al., 1967). The literature on physiclogical functioning in late
life suggests, moreover, that individuval differences actually 1ncraa;e in
late life (cf. Botwinick and Thempson, 19568; Comfort, 1968; Obrist, 1953).
Dispersion of scores on a variety of physiological measures, it is hypo-
thesized, 1ﬁcreases through the aging process because some persons have
maintained their earlier performance level while others have declined
because of decremental aging effects. ;
But on the other hand, one also encounters’argumencS for de~differen-

_RJ}:« tiation in the later years. Proponents of such a view in the literature on
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social, osycholozical, and physiological functioning typically argue that
mean performance on a variety of parameters decreases in the later years
(cf. Felly, 1955; Malmo and Shagass, 1549; Riegal, et. al., 1957). With
death being the end point of life, it is implied, individuals become in-
creasingly alike as they approach this common denominator. Mean performance
decreases, and there is an apparent regression toward the mean. Such de-
differentiation would presumably result from both selective mortality, which
removes individuals who function least well, and increased morbidity, which
limits the physiological functioning of survivors. Increased morbidity, in
turn, consirains social and psychologicgl functioning. In fact, taen, there
is not a regression toward the mean, in the traditional meaning of that term,
but rather a narrowing of the range, with the less able persons dying from
the pop=lation.

The availetle literature thus offers contredictory conclusions, and
assassment of‘the comparative strengths of the competing arguments has been
difficult because adequate explicit data often have not been available. Whether
heterogeneity in populations remains stable, or increases, or instead decreases
in the later years of life, and whether the hypothesized differentiation
applies equally to social, psychological and physiological phenomena, remain
unresolved issues in the absence of reliable data. The purpose of the pre-
gsent paper is to take a step towards resolving these issues throug; an analysis
of date derived from a current longitudinal investigation of the aging process,
Hyoothesus

We propose two hypotheses related to the question of aging and the
maintenance of variability of individual differences in late life:

(1) 1Individual differences do not decrease w.th age. Variability

within a variety of indicators is at least maintained, if not increased,
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In most cases the decreases in individual differences which some studies have
reported, we propcse, are artifactual rather than substantive; they are duve
to selective survival and/or sampling variability rather than to decreases in

the heterogeneicy of the perscns themselves who survive to old age.

(2) 1Individuals tend to maintain the same rank in relation to age

peers throughout the later vears of life, Maintenance of group variability

ic not due basically to '"dynamic equilibrium'" within a specific population,
whejeby there is random individual crossover and movement throughout the
range of velevant scores. Again we argue that maintenance of differentiation
is not artifactual but substantive. Even if social activities, fer example,
are curtailed in the aged group, those who earlier in life were the most
active of their cohort remain, rclatively speakinz, the most active; less
socially active middle aged nersons become the less socially active elderly
.persons. This ‘hypothesis is based on the claim for a persistence of life
style througchout the adult years.

A major implicacior which these hypotheses have is that any generaliza-
tion eapout "the aged" which assumes or implies increasing homogeneity should
be viered with the same skepticism as generalizations made about other highly
diverse groups: for example, adolescents, adults, females, Blacks, Americans.
Selective mortality does create a social, psychological, physiological elite
amons the older cohoris, 2nd less diversity among the aged than among~younger
sge groups is possible, though not demonstrated. What we seek to demonstrate
in this paper is a different point: In an identified cohort, the range of
individuval differences among survivors is maintained. These persons continue
to grow, develop, change--in short, to maintain their diversity in the face
of the decrcments of aging. As medical advances make possible more people
living a normal life span, we qould suggest, this/diverstty.among the aged

O in the future will not be different from that observed in younger age groups.




Research Desian

We have employed cata from an on-going eighteen year longitudinal
investigation of human functioning at the Duke University Center for the
Study of Aging ané Human Development. From a broader study we have concen-
trated on variability in individuval differences over time. Our sample is
composed of 105 current survivors of anm original panel of 271 persons initially
60 years of age and nlder. Repeated measures of functioning in terms »of a
wide range of social, psychélogical and physiological parameters have enabled
us o test the two hypotheses in a defined population.

Six rounds of observation are available, spanninz an averaze of 13 years
from time 1 to time 6. Ai each observation we have been able to measure and
compare the variability observed among non-survivors as well as survivors in
the original panel of 271,

We tested our first hypotheses through the vse of Pitman's (1539) test
for correlated variances, and we tested the second hypochesis by the Spearman

[N

rank order correlation.

For convenience in presenting data we bave concentrated primarily on
comparisons of surviving panelists at the first and sixth nbservations, though
some information is presented herez on observations at time two through time
five.

From a battery of hundreds of measures covering a wide range of inter-
disciplinary variables, we identified 19 measures, which are listed on
each of the iables in the handout, as illustrative for our purposes. Not
all 19 variables were measured in all six observations, so at any particular
observation theie may be less than 19 variables for comparison. Only at
time 6 are all 19 variables available. There are 15 variables with cbser-
vations both at times 1 and 6. When times 3 and 6 are comp;red, on the

other hand, there are 18 variables available.
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We were also able to test variability of'igggéuindi"idual differences
with respect to one variable--visval reaction time. This is important to
01y ~rgument bec?use it enabled us to assess the exten® to which observed
variability in the aged is duve to zrouy differences or to changes in stability
of responses with age, and the sesvlting effect of personal instability on
group differentiation. Individual reaction time variability scores were sub~
jected to the Pitman.'s t¢st of correlated variances to see vhether the dis-
persion of the varia>ili"y scor<s changed significantly over time. A paired t
test was made to see wheth r mesn individi:al variebility changed from time 1
to time 6,

Findings

Table 1 in the handout reports changj < in variability of individual
differences for the series of social, psychological, and physiological mea-
sures dealt with in this study. We will concentrate on comparing -observa-
tions 1 and 6 in this summary of findings. Fifteen variables are available
for comparison in testing the first hypothesis.

(1) For 8 out of the 15 variables thure was no significant change in
variance between times 1 and 6. Existing differentistion was maintained.

(2) For 5 out of 15 variables there was a statistically significant
increase in variance from the first ¢o the last observation. Differentia-
tion in these cases increased. -

(3) For 2 out of 15 variables there was a significant decreasse in varianc

(6) Table 2 presents the sroup variances for all the measures for all
observations. For 6 out of 15 variables, the time 1 variance was the smallest
of the six variances. For 6 out of the 19 measures availeble at the last
obseivation, the time 6 variance was the largest of the six. However, there

was no linear, monotonic increase in variencé (except for the 3 measures of

weight) from times 1 through 6.
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(5) This lack c¢f a lincar, monotonic increase in variance through all
six obscrwvations lcd us to test the difference in variance between times 3
and 6 to insure t?at our earlier findings were not an artifact of the parti-
cular observations selected. When times 3 and 6 were compared, there were 18
variables available. Sixteen of the 18 showed & maintenance of variability.
Two variables showed a2 significant incrcase in variance; there were no signi-
ficant decreases in variance. This leads usz to conclude that maintenance of
variebility is an hypothesis consisten; with fhese data,

(6) Table 3 presents average variances over three adjacent timefperiods.
These av-rages were computed in an effort to'make generalizations about the
péttern of variance betwcen times 1 and 6. In sum, for 15 out of 19 measures
the average of times 1, 2, 3 variance was smaller than the average of times
4, 5, 6 variance, indicating 2 general, though not necessarily sigrificant,
trend toward increase in variance through time.

(7) In a separate analysis of these longitudinal data we did not control
for mortality and, thus, were essentielly observing two different groups at
times 1 and 6 in much the same way as those doing a cross-sectional analysis.
Comparing the twe sections of Table 3, one observes that whenimortality is

not controlled, variance for most measures does appear to decrcase with time.

From this we infer that reported decrease in variance is in most cases a
spurious finding, frequently an artifact of sampling. -

(8) There was no clear evidence of change in variability of intra-
individual differences of reaction time (RT) through the five available
observations, Fiéure 1 presents the RT means, standard §eviations, RT
varisbility, and mean RT variability, Both the Pitman's test of correlated
variances and the paired t test showed no evidence of an increase in personal
/

"{nstability of RT measures with azing.

(9) Finally, Table 4 presents the rank order correlations for the 15
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variables at times 1 and 6 and the 18 variables at times 3 and 6. Rank
order is clearly maintained in most measurzs of functioning.
Conclusions '

Our conciusions are straightforward, When the mortality and dropout of
a sample are controlled, the variances of a number of social, psychologiceal,
end physinlogical variables :end to rewain constant through time. In some
instances there is a significant incresase in group heterogeneity. Increased
variability of individual differences, moreover, is not due simpiy'to increszed
personal variability or instability. On the contrary, there is stability through
time in individual variability in at least the case of visual reaction time.
Rarely is there a decrease in group differentiation throu h time. Our first
hypothesis is confirmed.

The range »f obscrved individual differerces is mair.tained, and within
thai range individual's.rank ordering is relatively constant, The second
hypothesis is confirmed.

This study thus refutes the generalization that, while children and
adolesceiits become more differentiatéd through their development, adulws
- become less differentiated with increasing age. The data presanted here give
further evidence that development, change, growth, continue through the latter
years of the life cycle in spite of the decrament of sacial, psycholegical,
ar’ physiological functioning which often accompanies the aging process.

This development is reflected basically in a relative maintenanse or persis-

tence of life style and functioning which continves from the middle-adult years.



TABLE 1

CHANGES IN VARIABILITY: ORSERVATIONS 1 AND 6, 3 AND 6, FOR

SELECTED PARAMETERS OF FUNCTIONING

. Test for
' # Test for correlated correlated
Parameter N Variances + Variances +
~ 1 and 6 3 and 6
- Social/Social Psychological
Life Satisfaction 69 -.26% -.20
Level of Social Activity 71 -.07 .05
Self Health Assessment 72 ' 6 23% -.03
Concern about Health 64 - 37%*% .04
Dapression 60 ++ .02
Psychological
WAIS, full scale 59 -.10 -.15
WALS, verbal weighted 63 =4.09 -,12
WAI1S, performance weighted 59 - 402 -,12
Reaction time 56 ++ -.15
Physiclogical
Physicisn's Functionzl Rating 55 012 .07
Performance Status 80 + - 38%%
Weipht * - 63 : -.07 ++
Cardio~vascular State 51 =312 : .01
Visual Acuity, right 55 - 46%k -.03
Visual Acuity, left 53 =4 5%% .06
Hearing Loss, binaural 59 ~:14 : -.30%
Diastolic Blood Pressure 62 +30% 22
"Systolic Blood Pressure . 2 -.04 . «04
Blood Cholesterol 33 ‘ +H -.18

¢ The. basic sample size for this study was 106. For specific analyses
the number of subjects varies because there were missing data at
various points of measurement for almost all subjects. For each
wmeusure of functioning only persoi:s who had 211 zompleted data for
that one measure were included.
+ A uegative correlation indicates an increase in vnriance through time.
A positive correlation means a decrease.
++ No data was collected for this variable a* the times indicnted.
* p<.,05
** p< 01
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TABLE 4

PERSISTENCE OF RANK ORDER: OBSERVATIONS 1 AWD 6, 3 AND 6

FOR SELECTED PARAMETERS OF FUNCTIONING

. Spearman Spearman
Parameter Nt Rho, 1 and 6 Rho, 3 and 6
Social/Social Psychological
Life Satisfaction 69 ‘ 65%% 60%*
Level of Social Activity 71 « S5%% 6O 7k
Self Health Assessment . 72 -.02 .17
Concern about Health 64 e 35%% «29%
Depression 60 ++ .02
Psychological
WAIS, full scale 59 $ 92%% - o 9kk
WALS, verbal weighted 63 « 93%% «93%%
WAIS, performance weighted 59 «85%k 91%*
Reaction time 60 ++ 64%%
Physiological
Physicien's Functional Ratiﬁg 55 .12 31%
Performance Status “80 ' 4+ o Bk
Weight . ' 63 89k ++
Cerdio-vascular State 51 «15 Jabkk
Visual Acuity, right 55 Nt o4 3%k
Visual Acuity, left 53 ¢ 36%% : «53%%
Hearing Loss, binaural 59 « 16%% «91%k%
Diastolic Blood Pressure 62 4 5%% Jabkk
Systolic Blood Pressure 62 «S1k* 3%k

Blood Cholesterol 33 . o o .S7**A
# Sce Table 1 for explanation of sample size.
++ No data was collected for this variable at the times indicated.
* pg .05 : :
** pe 01
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