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Trait Psychology
Comes of Age

Paul T. Costa, Jr., and
Robert R. McCrae

National Institute on Aging,
Baltimore

It is sometimes thought that the relation between research on aging
and the basic sciences is one-sided: gerontologists take the methods
and theories of their specialty and apply them to aging populations,
but they rarely initiate theories or report findings that could reshape
the basic disciplines themselves. Whatever the truth of this percep-
tion in general, it is completely false with regard to the psychology
of personality. When Eichorn, Clausen, Haan, Honzik, and Mussen
(1981) published their summary of the Berkeley longitudinal studies,
Sears and Sears (1982) heralded it as “probably the most important
unified research contribution to adult social and personality psy-
chology of the last three decades” (p. 927). According to White
(1964), personality psychology is the study of lives, and aging is the
universal dimension along which lives are led. Renewed attention
to the life narrative (McAdams, 1990) and to the adult outcomes of
childhood temperament (Caspi, Elder, & Bem, 1987) show the cen-
tral role that studies of aging must have in many different ap-
proaches to the psychology of personality.

Our focus will be on one branch of personality psychology—dif-
ferential or trait psychology—and what we have learned about it in
the past 15 years. Discoveries about personality structure and stabil-
ity have reshaped both theories of personality and theories of adult
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development in ways that few would have predicted a few years
ago. Thanks in considerable measure to the findings of longitudinal
studies of aging men and women, trait psychology itself has come of
age.

Trait psychology has along history, but it has rarely inspired the
partisan loyalties that psychoanalysis, behaviorism, and humanistic
psychology did. When, after a decade of research on response sets,
Mischel (1968) suggested that traits were of little importance in ex-
plaining human behavior and might well be considered cognitive
fictions, many personality psychologists seemed to shrug their
shoulders and move on to different approaches.

Longitudinal personality researchers were understandably re-
luctant to do this: they had already invested years in administering
and readministering personality questionnaires to find out what
happens to personality traits over time. Beginning about 15 years
ago, they began to look at their results, and what they found was as-
tonishing: personality traits showed a degree of long-term stability
that no one had expected. If traits were mere fictions, or were epi-
phenomena of response sets and styles, or reflected appraisals of
those around us, we would expect little evidence of stability over 10
or 20 years. The retest correlations reported by Block (1977), Leon,
Gillum, Gillum, and Gouze (1979), and Siegler, George, and Okun
(1979) ranged from .5 to .8—far higher that most of us had expected.

Our own experience with two longitudinal studies—the Nor-
mative Aging Study (NAS), where we analyzed the Sixteen Person-
ality Factor Questionnaire (16PF; Cattell, Eber, & Tatsuoka, 1970),
and the Baltimore Longitudinal Study of Aging (BLSA; Shock et al.,
1984), where we analyzed the Guilford-Zimmerman Temperament
Survey (GZTS; Guilford, Zimmerman, & Guilford, 1976) and other
instruments—quickly convinced us of two facts: Personality traits
are real, and they are remarkably stable in adulthood (Costa & Mc-
Crae, 1980; McCrae & Costa, 1990). Stability is seen in two ways: the
mean levels of most traits change little with age, and retest correla-
tions show stability of individual differences.

Evidence of stability was more welcomed by trait psychologists
than by gerontologists. Our findings contradicted popular theories
that called for stages of adult development, a midlife crisis, or disen-
gagement or that predicted increasing rigidity or wisdom, mellow-
ing or crankiness, depression or denial with approaching old age.
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What we and other longitudinal researchers found was that most
people remained pretty much the same as they aged. This conclu-
sion was radical ten years ago, and it is by no means universally con-
ceded now. But most experts in the field of personality and aging
would agree that it is a valid generalization and take issue chiefly
with how far and in what ways it can be extended. One of the pur-
poses of this chapter will be to provide new data that extend the
finding both in time and across methods of assessing personality.

The Structure and Assessment of Personality
THE FIVE-FACTOR MODEL

Before turning to those data, however, we wish to address briefly the
other major development in the field of personality, the five-factor
model of personality structure. Trait models of personality all sug-
gest that individuals have pervasive and enduring characteristics
that influence their thoughts, feelings, and behaviors and that dis-
tinguish them from other people. What distinguished the systems
of Allport, Cattell, Eysenck, and Buss and Plomin from each other
and from the systems of dozens of other trait psychologists was the
particular traits thought to be important. Personality psychologists
created hundreds of scales to measure traits, and everyday language
includes thousands of trait adjectives like nervous, enthusiastic, origi-
nal, accommodating, and careful that have evolved over the centuries
to denote characteristics of personality.

The central problem of trait psychology was how to handle this
extraordinary diversity of trait constructs, and the solution was to
organize them in terms of broad and pervasive factors or dimen-
sions. The particular set of factors we now recognize as basic dimen-
sions of personality were first articulated by Tupes and Christal in
1961, but their five-factor model was not widely accepted until quite
recently (Digman, 1990; John, 1990; Wiggins & Trapnell, in press).

The story of how these many trait terms and scales were boiled
down to five fundamental factors has been told elsewhere (Digman,
1990; John, Angleitner, & Ostendorf, 1988). Here we need only note
that there was tremendous redundancy in both natural and techni-
cal languages and that the five dimensions of Neuroticism (N), Ex-
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traversion (E), Openness to Experience (O), Agreeableness (A), and
Conscientiousness (C) summarize the recurring themes very well.
These five factors have been found in children, college students,
and older adults; in men and women; in self-reports and observer
ratings; and in American, German, and Chinese samples.

Our own research on this topic began in attempts to organize
the longitudinal personality data at the NAS. We grouped scales at
first into three clusters or domains, now recognizable as N, E, and O
(Costa & McCrae, 1976, 1977). In the process, we became dissatisfied
with existing instruments, and we thought a better inventory might
be constructed by subdividing these three domains into more dis-
crete facets and creating scales for each. The result was the NEO In-
ventory, a questionnaire measure that we introduced into the BLSA.
When, in 1983, we became convinced that A and C were also impor-
tant domains of personality, we included scales to measure them in
an instrument we published as the NEO Personality Inventory
(NEO-PL Costa & McCrae, 1985b, 1989a). In 1990 we developed facet
scales for A and C for the forthcoming Revised NEO-PI or NEO-PI-
R. We will present some data in this chapter on characteristics of the
NEO-PI-R.

Research on aging did not directly contribute to the discovery of
the five-factor model, but it did contribute substantially to demon-
strating its comprehensiveness (e.g., Conley, 1985). One of the sel-
dom-recognized advantages of a longitudinal study is that it allows
researchers to accumulate large archives of data on the same indi-
viduals (Costa & McCrae, in press). Over the years we have admin-
istered many personality inventories to BLSA volunteers (see Table
1), and joint factor analyses of these instruments with the NEO-PI
provided persuasive evidence for the generality of the five-factor
model (McCrae, 1989).

We cannot review all that evidence here, but one example might
be useful. This is nominally a symposium on motivation, and mo-
tives are often conceived of as traits—pervasive and characteristic
needs to achieve, aggress, affiliate, and so on. The most influential
catalog of needs was offered by Murray (1938), and one of the bestin-
struments for assessing these needs is Jackson’s (1984) Personality
Research Form (PREF). In a joint factor analysis of the NEO-Pl and the
PRF (Costa & McCrae, 1988a), we showed that five factors could be
recovered, each marked by one of the NEO-PI factors. Every PRF
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Table1
Instruments Administered to BLSA-Related Samples

Date of Ad-
Instrument ministration
Guilford-Zimmerman Temperament Survey (GZTS; Guilford,

Zimmerman, & Guilford, 1976) 1960-1990a
Profile of Mood States (POMS; McNair, Lorr, & Droppleman, 1971) 1979
Self-Directed Search (SDS; Holland, 1985) 1981
MMPI Personality Disorder Scales (Morey, Waugh, & Blashfield, 1985)  1981-1987
State-Trait Personality Inventory (STPI; Spielberger etal., 1979) 1983
Revised Interpersonal Adjective Scales (IASR; Wiggins, Trapnell, &

Phillips, 1988) 1985
Sensation Seeking Scales V (SSS; Zuckerman, 1979) 1985
Myers-Briggs Type Indicator (MBTI; Myers & McCaulley, 1985) 1986
Buss-Durkee Hostility Inventory (BDHI; Buss & Durkee, 1957) 1986
Personality Research Form (PRF; Jackson, 1984) 1986
Revised California Psychological Inventory (CPI; Gough, 1987) 1987
Interpersonal Style Inventory (ISI; Lorr, 1986) 1990

2For analyses reported in Table 3, GZTS data are from the period 1960-1978.

scale loaded on one or more of the factors, and all the factors were
defined by two or more PRF scales. N was marked by needs for suc-
corance and defendence; E by needs for affiliation and exhibition; O
by needs for change and understanding; A by needs for nurturance
and abasement; C by needs for order and achievement. The dimen-
sions underlying Murray’s needs seem to be the same five found in
analyses of trait adjectives and personality scales.

MORE SPECIFIC TRAITS

What are these five factors? One way to understand them is to enu-
merate the traits that define them. Goldberg (1990), Ostendorf
(1990), and others have done this with regard to trait adjectives
found in natural languages. We have defined the factors in terms of
constructs drawn from the psychological literature that became the
basis for NEO-PI-R facet scales. Six facets have been developed for
each of the five domains in the NEO-PI-R; these facets are listed in
Table 2. It is clear that all five domains are very broad constructs.
Chronic anxiety, hostility, depression, and many other variables that
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Table 2

Descriptive Statistics and Factor Loadings for Form S NEO-PI-R Scales

Men Women Varimax-Rotated Factor
NEO-PI-R
Scale Mean SD Mean SD N E O A C
Domain
Neuroticism 752 199 83.10 21.7
Extraversion 108.5 18.5 110.3 18.4
Openness 110.1 175 1110 17.2
Agreeableness 120.1 161 128,50 14.4
Conscientiousness 123.6 174 1227 17.8
N facets
Anxiety 13.3 4.9 15.4v 5.4 .81 .02 -.01 -.01 -.10
Hostility 122 45 12.6 4.8 .63 -03 .01 -48 -.08
Depression 116 52 129 5.6 .80 .10 02 -03 -26
Self~Consciousness 13.7 4.3 15.00 4.5 73 -18 -.09 04 -16
Impulsiveness 153 42 163 4.6 49 .35 02 21 =32
Vulnerability 9.2 37 109 4.0 70 -15  -09 04 38
E facets
Warmth 223 4.0 23.6° 38 -12 .66 .18 .38 13
Gregariousness 16.0 49 17.0v 4.7 -18 .66 .04 07  -.03
Assertiveness 16.3 47 15.42 48 -32 .44 23 =32 32
Activity 17.3 4.3 17.82 44 .04 .54 .16 =27 .42
Excitement Seeking 172 4.7 15.70 5.1 .00 .58 11 -38  -.06
Positive Emotions 195 43  20.8 45 -04 .74 .19 .10 .10
O facets
Fantasy 170 47 16.2 5.0 .18 .18 58 14 =31
Aesthetics 16.7 54 185 5.1 .14 .04 .73 17 .14
Feelings 19.7 3.8  20.8° 4.1 .37 41 50 .01 12
Actions 16.1 3.8 16.82 36 -19 .22 .57 .04 -.04
Ideas 19.8 50 182 50 -15 .01 75 .09 .16
Values 208 45 205 3.8 -13 .08 49 07 -15
A facets
Trust 209 43 217 40 -35 22 .15 .56 .03
Straightforwardness ~ 20.3 43 22.2 43 ~03 -15 -11 .68 .24
Altruism 228 3.6 243 32 -06 52 .05 .55 .27
Compliance 181 3.7  19.6b 41 -16 -.08 .00 .77 .01
Modesty 18.1 4.4 19.7v 3.8 .19 -12 -.18 .59 ~.08
Tender-Mindedness 199 38 21.00 3.1 .04 .27 13 .62 .00
C facets
Competence 225 35 21.8 35 -41 17 .13 .03 .64
Order 189 4.1 19.1 42  -04 06 -19 .01 .70
Dutifulness 23.2 39 23.2 38 -20 -04 .01 .29 .68
Achievement Striving  19.3 4.1  19.6 39 -09 .23 15 -13 74
Self-Discipline 21.8 42 217 44 -33 17 .08 .06 .75
Deliberation 178 4.0 173 43 -23 -28 -04 22 57

Note. N = 500 men, 500 women. Factor loadings > % .40 are given in boldface.

aDifference between men and women significant at p < .05
bDifference between men and women significant at p < .001
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refer to psychopathology or maladjustment are included in N. E in-
cludes not only interpersonal traits like gregariousness and asser-
tiveness, but also temperamental traits such as activity level and
positive emotionality. O can be seen in an active fantasy life and in
differentiated feelings, but also in liberal values and intellectual curi-
osity. A includes both interpersonal traits like compliance and attitu-
dinal traits like tender-mindedness, and C is defined not only by the
constraining facets of orderliness and deliberation, but also by the
proactive facets of self-discipline and need for achievement.

The data in this table come from three subsamples: 405 men and
women from the BLSA who completed the NEO-P1in 1986, and sup-
plemental items to measure A and Cin 1990, as part of mailed ques-
tionnaire batteries; 329 men and women who completed the NEO-
PI-R by computer administration between 1989 and 1991; and 1,520
men and women who took the NEO-PI-R as part of a job perfor-
mance study (Costa, McCrae, & Dye, 1991). Despite the differences
in samples, times, and conditions of administration, the three sam-
ples were generally comparable in personality scores. When the
three samples were contrasted on the five domains within sex, there
was only one notable difference: men in the job performance study
were just over one-half standard deviation higher in E than BLSA
men originally tested in 1986.

Previous adult norms for the NEO-PI have been based on re-
sponses from BLSA subjects and their spouses and peers. This sam-
ple is almost entirely white and exceptionally well educated, and it
overrepresents the older segment of the population. To form a more
representative group, 500 men and 500 women were selected from
the three samples to match U.S. census projections for 1995 in the
distribution of age and race groups. By selecting subjects with fewer
years of education from the job performance sample, the average
level of education was also reduced. These subjects ranged in age
from 21 to 96.

A factor analysis (see Table 2) makes it is clear that the facet
scales fit the hypothesized structure rather well: all have their high-
estloading on the intended factor, and the secondary loadings, such
as the negative loading of Hostility on the A factor, make conceptual
sense. But do the individual facet scales have differential validity?
Does Anxiety measure a different kind of N than Depression? Do
Trust and Altruism have different, if related, correlates?
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There are several ways to approach this question. One is to ex-
ploit the longitudinal archives by examining the correlations of the
individual facets with scales from the instruments listed in Table 1 in
the core sample of 405 BLSA participants and in an additional sam-
ple of BLSA peers. Together these instruments have 116 different
scales (disregarding the total and validity scales), so there are 3,480
correlations with the 30 NEO-PI-R facets—an intimidating wealth of
data. To summarize it, we first identified all correlations above .30in
absolute magnitude. With our sample sizes, all these correlations
were significant at atleast p << .001; by chance, we would expect only
3 or 4 correlations this large. Instead, we found 648. This is dramatic
testimony to the pervasiveness of the five factors.

To further summarize, we sorted the correlations for each facet
scale in descending order; Table 3 lists five of the highest correlates
for each. There is some redundancy in our criteria: Instruments like
the Revised California Personality Inventory (CPI) have extensive
item overlap, and half the scales of the Revised Interpersonal Adjec-
tive Scale (IASR) were designed to be polar opposites of the other
half. For that reason we examined the top eight correlates for each
scale and selected five that seemed to give the broadest picture of the
facet. Where possible, only one scale was selected from any single
instrument.

There are several ways to interpret the data in Table 3. Examin-
ing each facet’s correlates provides evidence of convergent validity
thatis generally substantial: 66 of the 150 correlations in the table are
greater than .50 in absolute magnitude. Comparing the correlates of
different facets within a domain speaks to the differential validity of
facets. For example, Openness to Aesthetics is strongly related to
Artistic vocational interests, whereas Openness to Ideas is related to
Investigative interests. We can see from this table that some traits,
like Assertiveness or dominance, are often measured in very similar
ways. Others, like Openness to Fantasy, are less often or less clearly
found in personality inventories.

However, there is also another important way to look at these
data. Normally construct validity studies are conducted by adminis-
tering all the relevant measures at the same time. As Table 1 shows,
the intervals between the administration of the NEO-PI-R and crite-
ria in Table 3 vary from years to decades. Consider the relation be-
tween GZTS General Activity and NEO-PI-R Activity. The interval
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between administration of these two inventories ranged from 7 to 26
years, with a mean of 20 years. Yet the correlation is .67, as high as
most cross-instrument validity coefficients based on data collected
on the same occasion. This is impressive, albeit indirect, testimony
to the stability of personality in adulthood (cf. Costa & McCrae,
1985a).

The Long-Term Stability of Personality

By now most psychologists interested in the course of adult person-
ality have been persuaded that there is considerable continuity in
most traits in most people; few still imagine that a midlife crisis or
menopause or retirement brings dramatic swings in basic disposi-
tions. The relative degree of stability is still debated, however,
chiefly in the question of cumulative changes over time. True, per-
sonality may be predominantly stable from age 30 to 40, or 40 to 50,
or 50 to 60—but how predictable is personality at age 60 from per-
sonality at age 307 Isn’t there a steady decay that leads to increas-
ingly small associations as the prediction interval increases?

This is a plausible argument, and it seems to be supported by lit-
erature reviews by Schuerger, Zarrella, and Hotz (1989) and by Con-
ley (1984), both of whom summarized their data in graphs that show
progressive declines in retest correlations with increasing retest in-
terval. However, such metanalyses are often difficult to interpret.
For example, both Conley and Schuerger et al. combined adoles-
cents with adults. There is strong evidence that personality con-
tinues to change during the interval from college age to mid-30s, so
some portion of the apparent decay may be limited to changes in
these younger subjects. The literature does not contain enough
long-term studies of older subjects to justify a metanalysis. Further,
the instruments examined vary in their reliability, again making
comparisons difficult.

Perhaps the most satisfying design would retest the same indi-
viduals several times on the same instrument. We know of only one
study that does this—an analysis of Minnesota Multiphasic Person-
ality Inventory (MMPI) clinical scales conducted by Leon, Gillum,
Gillum, and Gouze (1979), who tested a sample of 71 middle-aged
men in 1947 and retested them in 1953, 1960, and 1977. The 30-year
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stability coefficients ranged from .28 for 1 (Hypochondriasis) and 8
(Schizophrenia) to .74 for 0 (Social Introversion), with a median of .39.
By comparison, the median stability coefficient for the first 6-yearin-
terval was .59, suggesting some decay of individual ranking, even
though there is still considerable continuity present after 30 years.
The major shortcoming of this study is that the MMPI is not a
very good measure of personality traits. Its content is saturated with
psychopathology, and many of the items refer to physical health or
somatic complaints. It is reasonable to expect that changes in
health—which are an undeniable accompaniment of aging—con-
tribute to the changes in MMPI scores. This would explain the par-
ticularly low stability in such scales as Hypochondriasis and Schizo-
phrenia, whichinclude a disproportionate number of somaticitems.
This interpretation is supported by a reanalysis conducted by
Finn (1986). Instead of the clinical scales, he used item factor scales
developed by Johnson, Butcher, Null, and Johnson (1984). These
scales are more internally consistent and show predictable relations
to other measures of normal personality (Costa, Busch, Zonderman,
& McCrae, 1986). The median stability for these scales was .56. How-
ever, three of the scales did not show significant retest correlations:
Denial of Somatic Problems, Depression, and Neurasthenic So-
matization. In each case it is probably changes in physical health,
rather than personality, that led to changes on these scales. Scales
measuring Neuroticism, Social Extraversion, Intellectual Interests,
and Cynicism—scales we would interpret as representing N, E, O,
and low A—all showed 30-year stability coefficients of .56 or better.

THIRTY-YEAR STABILITY OF GZTS SCORES

We would like to be able to present 30-year retest data from the
NEO-PI-R, but those data will not be available for another few de-
cades. Inthe meantime, data on the Guilford-Zimmerman Tempera-
ment Survey (GZTS; Guilford, Zimmerman, & Guilford, 1976) for a
small group of BLSA men are worth examining. The GZTS was first
administered to BLSA participants in 1960, and participants were
supposed to be retested every 6 years. After analyses of the 12-year
data (Costa, McCrae, & Arenberg, 1980; Douglas & Arenberg, 1978),
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Table 4
Stability Coefficients for Guilford-Zimmerman Temperament Survey Scales
in Men Assessed on Five Occasions

Correlation Across Occasions T1 to T5 (retest interval in years)

T1-T2 T2-T3 T3-T4 T4-T5 TI1-T3 T2-T4 T3-T5 TI-T4 T2-T5 TI-T5

GZTS Scale 6.7y (58 (6.0) (10.4) (125) (18.5) (I16.4) (185 (22.2) (28.9)
General Activity 80 77 76 82 79 81 65 89 74 71
Restraint .62 .79 .79 .76 .57 .86 .74 412 .88 .67
Ascendance .77 .84 .80 .96 .78 .87 .88 .88 91 .85
Sociability .89 .71 .57 .64 .83 .61 .86 .67 .69 .80
Emotional Stability .62 .86 74 .67 .67 .59 .68 3877 .51
Objectivity .59 .66 71 72 .49 .64 322 .55 .64 .63
Friendliness .83 72 .84 .64 .65 .60 .65 .62 .59 .63
Thoughtfulness 75 .86 .82 .60 .79 72 .55 .58 71 .51
Personal Relations .80 .89 .79 .83 70 .82 .73 71 .80 .61
Masculinity .64 77 .75 .61 .83 .82 .63 71 .72 .52

Note. N =16 to 23 men. Except as marked, all correlations are significant at p < .05,
*Not significant.

changes appeared to be so small that the retest interval was changed
to 12 years. Because of scheduling problems the actual interval var-
ied, but 23 men were eventually tested five times, with successive
retest intervals ranging from 4 to 12 years. The full interval was 28 to
30 years. At the first administration, these men ranged in age from
25t0 57 (M = 42.4).

Table 4 presents stability coefficients across each occasion,
grouped according to increased retest interval. Because of missing
data, the Ns for these correlations range from 16 to 23; despite these
small numbers, 97 of the 100 correlations are significant. The last col-
umn shows 29-year retest correlations that range from .51 to .85. Is
there a pattern of declining correlation with increasing interval? The
median value for the first four columns (adjacent administrations) is
.77; the median for the next three columns (across every second ad-
ministration) is .71; the median for the next two columns (across ev-
ery third administration) is also .71; and the median of the final col-
umn is .63. These data suggest that there is indeed a decline in the
strength of the relation as the interval increases, but it is relatively
small.

It may seem unwise to interpret data based on so few cases, but
comparisons with other data suggests that these correlations, partic-
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ularly the medians, are reasonably accurate. For example, the me-
dian 6-year stability of GZTS scales in the full BLSA sample was .77;
the median 12-year stability was .73 (Costa et al., 1980)-—values close
to the .77 and .71 we see for comparable intervals in the present sam-
ple. For the longer interval, we can turn to a second, independent
subsample of BLSA participants. Many individuals missed one or
more administrations; some dropped out of the study and were per-
suaded to return many years later. From among the whole group it
was possible to find 150 men, initially aged 30 or over, whose last ad-
ministration was at least 20 years (and at most 29 years) after their
first. These subjects ranged in age from 30 to 67 at their first adminis-
tration, and the mean retest interval was 23.7 years.

Table 5 shows the retest correlations, which range from .61 to
.71. The median value of .65 is about the same as we find in our small
five-administrations sample. But with somewhat more confidence
we can manipulate these data to answer some more interesting
questions. First, we know that all personality scales are more or less
unreliable, and that in consequence observed retest correlations un-
derestimate the true stability. The reliability estimates from an ear-
lier study of the BLSA (Costa et al., 1980) are given in the second col-
umn of Table 5; by dividing the first column by the second we obtain
the third, which estimates the stability we would see over a 24-year
period if we had perfectly reliable measures. The median value of
this column is .79, and this might be interpreted to mean that about
four-fifths of the variance in personality traits is stable over a quarter
century of adult life.

Assuming exponential decay, as Conley (1984) did, we can make
a more extended prediction. What is the projected stability of per-
sonality traits over the full adult age span—a half century? The last
column of Table 5 gives these values, which estimate the 50-year sta-
bility coefficients we would see if we had perfectly reliable mea-
sures. The coefficients range from .47 to .75 with a median value of
.60. Thus it appears that about three-fifths of the variance in person-
ality traits is stable across the full adult age range. Is there change as
well as stability in individual differences? Yes, of course—but it ap-
pears that stability has an edge!

What is perhaps most impressive about these data is the gener-
ality of the finding of stability across traits. Even though some traits
may change in an individual, others are likely to remain the same,
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Table 5

Stability, Reliability, and Estimated and Projected Stability
Coefficients for Guilford-Zimmerman Temperament Survey Scales
in Men Initially 30 and Over

Estimated Projected
Observed 24-Year 50-Year

GZTS Scale 24-Year Retest Reliability® Stability Stability
General Activty .64 .88 72 .50
Restraint .64 .80 79 .61
Ascendance 71 .82 .86 74
Sociability .68 91 .74 .53
Emotional Stability .62 .89 .70 .47
Objectivity .62 .86 .72 .50
Friendliness .65 .83 78 .59
Thoughtfulness .66 .78 .84 .70
Personal Relations .61 75 .81 .64
Masculinity .69 .79 .87 75

Note. N =133-142 men. All observed correlations are significant at p < .001. Estimated
stabilities are taken from the formulas of Heise (1969) and Converse and Markus
(1979).

aReliability estimates are from Costa, McCrae, and Arenberg (1980).

and the total picture, the personality as a whole, is one of remark-
able consistency across time. This can be shown graphically in per-
sonality profiles. Figure 1 gives two examples of GZTS profiles taken
at random from the sample of subjects with all five administrations.
Of course, scores are not identical at each time; they would not be
identical if the test were administered twice in the same day. Within
the bounds of the reliability of the scales, there is remarkable sim-
ilarity here: these two men have retained their distinctive pattern of
traits over an interval of 30 years.

When we first analyzed GZTS scales in 1980 we found evidence
for stability in all ten scales. At that time, however, we had no clear
idea how well the GZTS covered the full range of personality traits.
Were there other important traits not measured by this instrument
that would show change with age? The five-factor model provides a
basis for answering this question. The scales of the GZTS include
several measures of N and E but few clear markers of O, A, or C (Mc-
Crae, 1989). To answer fully the question of change or stability in
personality traits, we needed to measure the full range of traits. An-
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Case 1

—+— Administration 1

25 -——@— Admini: ion 2

—¥— Administration 3

75 —— Administration 4

Case 2 —&— Administration 5
|

T-Score

GZTS Scale

FiGure 1. Guilford-Zimmerman Temperament Scale profiles for two men assessed at
five administrations. G = General Activity, R = Restraint, A = Ascendance, 5§ =
Sociability, E = Emotional Stability, O = Objectivity, F = Friendliness, T =
Thoughtfulness, P = Personal Relations, M = Masculinity.

alyses of the NEO-PI (Costa & McCrae, 1988b) suggested that traits
in the domains of O, A, and C were also stable, but in the case of A
and C these findings were limited to a 3-year interval and to self-re-
port personality assessments. The next step in this program of re-
search was a longer-term longitudinal study of all five domains
using observer ratings in place of self-reports.

The Stability of Personality as Assessed by Peer Ratings

Although most of longitudinal studies of personality have em-
ployed self-reports, there is also an important tradition of studying
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continuity and change in personality through observer ratings.
Kelly (1955) collected both spouse and peer ratings in the 1930s as
supplements to self-reports in his landmark study of personality,
and Conley (1985) used these data to support his views on the stabil-
ity of personality. A number of studies from Berkeley (Block, 1971;
Mussen, Eichorn, Honzik, Bieber, & Meredith, 1980; Field & Mill-
sap, 1991) have employed expert raters working from interview ma-
terials. Our own longitudinal studies have included a 6-year analy-
sis of spouse ratings for three of the five major dimensions—N, E,
and O (Costa & McCrae, 1988b). Analyses of peer ratings on all five
domains over a 7-year interval provide new support for the view
that personality is stable in adulthood.

It is customary to speak of observer ratings as a unitary method,
set in opposition to self-reports. In fact, ratings differ both in meth-
odology and in the relationship of the rater to the target person, and
these differences can have consequences for the conclusions drawn
from the data. Expert raters are often asked to make global judg-
ments (e.g., Mussen et al., 1980), presumably on the assumption
that their expertise is sufficient to overcome the psychometric limita-
tions of single-item scales. If it is not, the result is likely to be an un-
derestimate of true stability. At the other extreme, observers are
sometimes given the rather arduous task of performing a Q-sort of a
large number of items for each of the individuals they are asked to
judge (e.g., Block, 1971). Here the sheer quantity of work may over-
tax the discriminating abilities of the judge. Our approach has been
to use an instrument that parallels our self-report inventory—Form
R of the NEO-PI-R—and to ask each rater to complete it for one other
person. This strategy has the advantage of using multi-item scales of
known reliability without overburdening research subjects.

Who is the ideal rater for personality research? If you believe
that personality assessment requires lengthy training and an under-
standing of personality structure and dynamics, you are likely to
choose experts who base their evaluations on interviews or direct
observation, usually over a fairly limited period. The assessment
weekend utilized at the Institute for Personality Assessmentand Re-
search adopted this strategy (John, 1990).

If you believe that specialized training is not necessary (pro-
vided questions are asked in an appropriate way, as any good ques-
tionnaire would do), then you may opt for ratings by significant
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others, those who have intimate knowledge based on a shared life
and shared confidences. Edwards and Klockars (1981) recom-
mended such raters, and our research on spouse ratings confirms
the utility of this source of data. But Kammann, Smith, Martin, and
McQueen (1984) countered by arguing that spouse ratings may sim-
ply be self-reports at one remove: couples disclose their feelings to
one another, and loving couples may uncritically adopt the self-
presentations of their spouses.

An attractive alternative that combines the familiarity of long ac-
quaintance with perhaps greater objectivity is the peer rating. As
Funder (1991) states, “Peers’ judgments have the advantage of being
based on large numbers of behaviors viewed in realistic, daily con-
texts, and on the filtering of these behavioral observations through
an intuitive system capable of adjusting for both immediate situa-
tional and long-term individual context” (p. 35). Among peers,
those who are more familiar with the target person are better raters
(Norman & Goldberg, 1966); our study involves friends and neigh-
bors who have known the targets for many years in a variety of set-
tings (McCrae & Costa, 1987).

A LONGITUDINAL STUDY OF RATINGS

In1983, as part of our initial research on the five-factor model, we ad-
ministered what was to become the NEO Personality Inventory to a
large group of peer raters (McCrae & Costa, 1987). These raters had
been nominated by participants in the BLSA, who were asked to
provide the names of “three or four individuals who know you very
well as you are now. They can be friends, neighbors, or co-workers,
but they should not be relatives. These should be people who have
known you for aleast one year and have seen you in a variety of situ-
ations.” Complete data were obtained from 743 raters.

In 1990 we approached those BLSA subjects who were still ac-
tive in the study and who had been rated in 1983 and asked them for
permission to make contact with the original raters and for current
addresses. Because retirement and relocation are common in this
sample, we also asked subjects if they had seen the raters within the
past year: we wanted to make sure the second ratings were based on
the rater’s current view of the subject, so that any intervening
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changes in personality traits could be detected. In the final sample,
all but ten of the raters had been seen within the past year, and these
ten had maintained contact by mail or telephone. A total of 285 lon-
gitudinal raters were sent questionnaires; of these, 97 raters of 54
different men and 60 raters of 37 different women provided com-
plete data. The target men ranged in age.from 33 to 81 (M = 58.8)
when they were first rated in 1983; the target women were aged 31 to
79 (M = 52.6).

In 1986 we had invited a new group of BLSA participants to join
our study (Costa & McCrae, 1988b), and in 1990 we also asked these
individuals to nominate peer raters, using the same instructions we
had used in 1983. This provided a comparison group that could be
used in cross-sequential analyses and broadened the base for cross-
sectional analyses. Questionnaires were sent to 203 new raters; of
these, 50 raters of 21 men and 82 raters of 35 women returned com-
plete data. The target men in this new sample ranged in age from 31
to 87 (M = 72.4) in1990; the target women ranged in age from 29 to 93
(M = 68.9). The new sample is thus considerably older than those re-
maining from the original sample, as well as having a higher propor-
tion of women.

All these raters were given several questionnaires, including
Form R of the NEO-PI and a set of 120 supplemental items that al-
lowed us to score the revised NEO-PI, or NEO-PI-R. Longitudinal
comparisons must of course be based on the NEO-PI itself, but
cross-sectional comparisons and other analyses can employ the ex-
tended NEO-PI-R.

Table 6 provides some descriptive data on this instrument in the
combined sample. The first four columns give means and standard
deviations for ratings of men and women. (Note that all the data in
this table are based on single peer ratings rather than mean peer rat-
ings.) There are remarkably few sex differences: None of the five do-
mains and only 8 of the 30 facet scales show significant effects for
gender. Women tend to be rated as being somewhat higher in Anxi-
ety, Activity, Positive Emotions, and Openness to Aesthetics, Feel-
ings, and Actions. Men are rated higher in Openness to Ideas and
Deliberation.

The next three columns give information on the psychometric
properties of Form R of the NEO-PI-R. After all, if the intrument were
not reliable and valid, there would be no reason to use it to assess
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Table 6
Descriptive Statistics, Reliability, and Correlates of Form R NEO-PI-R
Scales

Men Women Coeffi- Correlations
NEO-PI-R cient
Scale Mean sD Mean SD  Alpha Intraclass Self-Peer  Age
Domains
Neuroticism 646 17.8 68.9 2.3 .93 43 36Mr - 15
Extraversion 1150 19.6 119.0 18.9 .90 A2 44me 16
Openness 106.6  16.0 110.4 17.4 .89 45 B3 6%
Agreeableness 127.6 236 130.0 22,5 .95 AT 4] .18**

Conscientiousness 137.0 181 137.7 17.2 92 .22 A .05
N facets

Anxiety 12.1 4.2 13.54 52 .82 30 35 11
Hostility 11.1 5.4 11.5 6.2 .86 427 340 14
Depression 10.0 3.8 11.0 52 .81 38 34 07
Self-Consciousness 11.4 3.6 11.6 41 .73 270 26% .08
Impulsiveness 12.1 4.2 12.8 41 .69 33w 2% 29
Vulnerability 7.9 33 8.4 39 8 19% 25 05

E facets
Warmth 24.8 4.8 25.7 39 .81 379 33 2
Gregariousness 19.0 5.1 20.0 52 .79 31 33 07
Assertiveness 19.1 4.8 19.5 48 .76 A0 50 09
Activity 17.5 4.6 18.62 49 .77 ATH 47e e
Excitement Seeking 15.7 4.5 14.9 4.6 74 A8 48% 21
Positive Emotions 18.9 49 20.32 4.7 .82 3o 28 .08

O facets
Fantasy 14.6 3.8 14.7 38 .72 5% 43 gt
Aesthetics 16.9 4.6 18.9p 4.7 .81 45%r G2 .03
Feelings 19.1 3.4 20.3 42 .69 .15* 37 A7
Actions 14.9 3.4 16.80 3.7 .60 3% 36t 16"
Ideas 21.8 5.1 19.6v 53 .87 37ee 38 05
Values 19.3 3.7 20.2 40 .69 A48 35 5t

A facets
Trust 22,6 4.6 23.3 46 .90 A3 16* .15*
Straightforwardness 22.3 4.8 22.7 53 .84 430 330 20M
Altruism 23.9 4.3 24.7 4.2 .80 36 .33 06
Compliance 19.6 4.5 19.7 55 .78 54 47 15t
Modesty 19.3 5.9 19.1 5.1 .83 21 280 20m

Tender-Mindedness 20.0 3.9 20.6 3.4 .69 270 254 .08
C facets

Competence 25.1 3.4 25.6 32 .73 25260 —.01
Order 20.2 4.2 20.5 43 71 a9 36 -.01
Dutifulness 24.8 3.7 25.2 33 .70 200 28 11
Achievement Striving ~ 21.2 4.0 21.3 39 .70 3342 02
Self-Discipline 23.7 42 24.3 41 .82 a2 3301
Deliberation 21.9 3.6 20.82 39 .73 20M 35 13

Note. Ns = 143 ratings of 73 men and 134 ratings of 69 women. Intraclass correlations are based on
193 pairs of ratings; self-peer correlations are based on 250 pairs of self-reports with single peer
ratings. * p < .05.** p <.0L. *** p < .00L

Difference between men and women significant atp < .05

bDifference between men and women significant at p < .001
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stability or change in personality. The data are in fact quite strong,.
Alpha coefficients ranging from .60 to .95 show internal consistency
for all domains and facets. Intraclass correlations (computed as the
correlation between all possible pairs of raters, using the double-
entry method) are significant for all domains and for 29 of the 30
facet scales; the median value is .36.

Intraclass correlations are sometimes viewed as indicators of in-
terrater reliability, and as reliability coefficients these are modest fig-
ures. But interrater reliability properly refers to the agreement
among judges who assess the same sample of behavior—for exam-
ple, the interview records reviewed by Vaillant and Vaillant (1990).
Peer raters form their impressions based on their own history of in-
teraction with the target person, which may vary considerably from
peer to peer. The rater who knows the target from work may see a
different side than the rater who has seen the person only in social
settings. These intraclass correlations should be regarded as cross-
observer validity coefficients, and in this regard they are substantial
for most of the scales.

Correlations between Form S and Form R of the NEO-PI-R show
self-peer agreement that is significant for all 35 scales and compara-
ble in magnitude to the agreement seen between peers. Of particu-
lar note is that the Conscientiousness scales, which showed rela-
tively low intrapeer agreement, show substantial agreement between
self-reports and ratings.

The Form R facet scales were also factored. As with the self-
reports in Table 2, five factors had eigenvalues greater than 1.0, and
after rotation, very similar factors emerged. Coefficients of congru-
ence with the factors in Table 2 ranged from .93 to .97.

Finally, the question remains whether these rated facet scales
show differential validity. One simple and instructive way to test
this is by examining the pattern of correlations with Form S scales,
which have known differential validity (see Table 3). We can see the
convergent validity of facet scales in Table 6. The median values for
the N, E, O, A, and C domains are .30, .40, .38, .31, and .34, respec-
tively. These values are obtained by correlating each Form R scale
with the corresponding Form S scale. If we correlated Form R scales
with Form S scales that represent different facets of the same do-
main—for example, rated Openness to Ideas with self-reported
Openness to Feelings—we would expect correlations to be positive
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butlower in magnitude than the simple convergent correlations. For
each domain there are 30 such “semiconvergent” correlations; the
median values are .20, .18, .21, .19, and .21, for N, E, O, A, and C.
True discriminant correlations are seen when rated facets from one
domain are correlated with self-reported facets from another do-
main—say, rated Anxiety with self-reported Trust. For each domain
there are 288 such correlations; the median absolute discriminant
correlations for the five domains are .07, .10, .08, .09, and .08. NEO-
PI-R Form R scales thus show reliability, appropriate factor struc-
ture, convergent, discriminant, and differential validity. They should
be useful in examining stability or change in personality traits.

MEAN LEVEL CHANGES IN PERSONALITY TRAITS
WITH AGE

Correlations between ratings and the target’s age-—given in the last
column of Table 6—are a convenient way of summarizing cross-sec-
tional age relations. There are a number of significant relations, the
largest of which suggest that increasing age is associated with lower
Impulsiveness, Activity, Excitement Seeking, and Openness to Fan-
tasy and Values and with higher Straightforwardness and Modesty.
These findings, particularly the lower scores on Activity and Excite-
ment Seeking, are hardly surprising. What is more surprising, at
least to those who expect age to exert a pronounced effect on person-
ality, is the very modest magnitude of the correlations, especially be-
cause the criterion—age-—shows an extreme range (from 29 to 93)
and is measured with almost perfect reliability. In any case, these
cross-sectional data confound age with birth cohort, and some of the
associations may to due to generational differences. The lower
scores on Openness to Values, in particular, may reflect socialization
in a more traditional society.

As we all know, the usual solution to deconfounding age and
date of birth is through the longitudinal study. When the same indi-
viduals are measured at two or more times, they can be used as their
own controls; in this design not only generational differences but
also other possible confounds (such as educational differences or at-
trition biases) are controlled. Repeated-measures analyses are statis-
tically powerful, so that even small effects can be significant.
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Table 7 presents the results of a longitudinal analysis of scales
from the NEO-PI. Simple paired t tests were used within men and
women separately, and no correction was made for multiple statisti-
cal tests. This is a statistically liberal approach, designed to let even
weak aging effects show themselves. Despite this, only 7 of the 70
comparisons showed significant changes. Men were seen by raters
as showing a decline in Activity and in Openness to Feelings and
Ideas but an increase in Openness to Fantasy. Women were seen as
showing declines in Activity and Openness to Ideas and an increase
in total Conscientiousness. None of these changes amounts to more
than one-quarter of one standard deviation in magnitude over a pe-
riod of 7 years. Clearly, the picture these data present is one of pre-
dominant stability in the mean levels of personality traits.

No single design or combinations of designs can definitively
disentangle aging, cohort, and time-of-measurement effects, but
combinations of designs can increase the probability of certain inter-
pretations (Costa & McCrae, 1982). When the results in Table 7 are
interpreted in conjunction with the cross-sectional data in Table 6,
we see that both cross-sectional and longitudinal findings are con-
sistent with the view that Activity and perhaps Openness to Feel-
ings decline with age. None of the other cross-sectional findings is
replicated in the longitudinal analyses. The decline in activity level
has been reported before (e.g., Costa & McCrae, 1988b; Douglas &
Arenberg, 1978) and is almost certainly an accurate reflection of real
age-related change, but it is perhaps the only clear example of a per-
sonality trait that does change after age 30.

The third design commonly used in analyses of mean level
changes is called a cross-sequential design (Schaie, 1977). In this analy-
sis, individuals who were born at the same time but tested at differ-
ent times are compared. For example, one group of people born in
1900 could be tested in 1983, a second group, also born in 1900, could
be tested in 1990. Because the latter group would be 7 years older at
testing, differences between the two groups might be due to aging.
Differences between them could not be due to birth cohort, because
all subjects were born at the same time. In addition, previous expo-
sure to the test could not affect results, because all subjects were
tested only once. We employed a version of this design in compar-
ing the 1983 data from our original set of raters with the 1990 data
from our new raters.
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Table 7
Seven-Year Longitudinal Changes and Stability Coefficients for Peer Rat-
ings of Men and Women on the NEO Personality Inventory

Men Women
1983 1990 Stability 1983 1990 Stability
NEO-PI-R Coeffi- Coeffi-
Scale Mean SD  Mean SD  cient Mean SD  Mean SD cient
Domains
Neuroticism 63.3 188 636 179 .76 758 23.0 749 214 .67
Extraversion 112.0 185 111.1 192 .78 1150 19.0 1125 19.3 .81
Openness 108.2 179 108.1 159 .76 1079 17.2 106.1 156 .84
Agreeableness 499 80 498 84 .75 495 88 488 99 .63

Conscientiousness 53.7 7.7  54.0 8.7 .74 53.4 103 56.00 10.1 .78
N facets

Anxiety 11.9 48 123 44 71 14.8 51 145 5.4 .51
Hostility 9.9 53 10.1 52 .74 11.3 53 122 6.0 .54
Depression 10.4 4.3 9.8 3.8 .69 12.6 57 11.8 5.0 .71
Self-Consciousness 10.9 3.8 113 3.6 .76 13.0 51 128 41 .72
Impulsiveness 12.5 42 122 4.1 .66 15.0 51 144 43 .70
Vulnerability 77 34 79 36 .66 92 44 91 39 .69
E facets
Warmth 24.6 4.3 25.0 42 7 24.8 41 249 4.1 .62
Gregariousness 172 41 175 45 .67 18.7 44 179 52 .76
Assertiveness 19.4 53 18.8 4.8 .78 19.7 6.1 195 6.0 .79
Activity 18.0 51 16% 49 .73 18.8 56 174 535 .82

Excitement Seeking 14.4 45 141 48 .79 13.9 44 137 4.2 .67
Positive Emotions 18.4 48 187 50 .62 19.2 44 19.1 4.7 .65
O facets

Fantasy 13.5 43 146> 3.6 .67 14.5 32 150 3.7 .63
Aesthetics 17.0 44 170 4.6 .69 17.8 47 175 4.4 .80
Feelings 20.6 38 199 35 .58 21.1 4.3 207 42 .77
Actions 14.4 39 147 38 71 16.1 4.0 159 4.1 .61
Ideas 229 54 2200 49 71 18.9 59 1772 53 .71
Values 19.7 46 198 3.9 .68 19.5 41 194 42 .64

Note. Ns = 97 ratings of 54 men, 60 ratings of 37 women. All stability coefficients are significant at
p < .00L

2Change from 1983 to 1990 is significant at p < .05

sChange from 1983 to 1990 is significant at p < .01

Cross-sequential comparisons make the assumption that the
two groups are similar with regard to all relevant variables except
the time at which they are assessed; unless one begins with a design
that randomly assigns subjects to “test now” and “test later” condi-
tions, this assumption is likely to be violated to some degree, but we
believe it is worthwhile to examine the data even though the experi-
mental design is less than perfect. Cross-sequential analyses hold
one more piece of a complex puzzle, and our application may be a
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useful illustration of how cross-sequential analyses can be approxi-
mated in many data sets.

A first concern, not encountered in cross-sequential studies of
self-reports, is the comparability of raters. We are interested in dif-
ferences due to the subjects’ aging, so any differences between the
two sets of raters would confound interpretation of the data. A back-
ground sheet completed by raters suggests that the two groups are
similar. For example, in the original sample (McCrae & Costa, 1987)
the age range of the raters was 19 to 87; in the present sample it is 26
to 91. Most of the raters in both samples (57% and 64%) had college
degrees. In the earlier study, the mean length of acquaintance had
been 18.3 years; in the present study it was 23 years. In both sam-
ples, 75% of the raters described themselves as close personal
friends of the target persons. Most raters (57%) in the first study re-
ported seeing or talking to the targets at least weekly; the corre-
sponding figure was 56% in the current study. A more detailed de-
scription of the raters is given in our earlier report (McCrae & Costa,
1987); in general, the figures given there can be taken to apply to the
present set of raters as well.

With regard to the subjects themselves, one difference between
those who were rated on the NEO-PI in 1983 and those who were
first rated in 1990 is that all members of the latter group were alive
and willing participants in the longitudinal study in 1990; some of
the former had died, and others had become incapacitated or had for
other reasons dropped out of the study. If personality traits are sys-
tematically related to the probability of death, disability, or attrition,
then it would be misleading to compare the 1983 ratings with the
1990 ratings. This problem can easily be solved by restricting the
cross-sequential analyses to those individuals rated in 1983 who
were also rated in 1990—the same subjects on whom repeated-mea-
sures analyses were performed.

But even after this restriction, the two groups are different in at
least two important ways. Recruitment patterns in the BLSA have
changed over the years, and as we noted earlier, the new sample has
a higher proportion of women than men and an earlier date of birth
than the original sample. We therefore used a matching strategy.
Ratings from 1983 in the original sample were matched by sex and
date of birth (within one year) with ratings from 1990 in the new
sample. The resulting sample consisted of 45 pairs of individuals,
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born between 1902 and 1950 (M = 1921). Although the two groups
did not differ in date of birth, they did differ by 7 years in the date at
which they were rated. If personality traits increase or decrease with
age, the effects should be seen when comparing the two sets of rat-
ings.

There were no significant differences between the two groups
on any of the five domain scales, and only two of the 18 N, E, and O
facet scales showed an effect (p < .05): the new sample was rated
somewhat lower in Depression and higher in Warmth than the origi-
nal sample. These differences replicate neither the cross-sectional
nor the longitudinal analyses and are probably best attributed to
chance. Overall, the cross-sequential analyses confirm the general
view that the mean levels of most traits change little in adults.

THE STABILITY OF INDIVIDUAL DIFFERENCES

As we noted previously, there are two distinct meanings of the term
stability. The stability of individual differences refers to the extent to
which individuals maintain their rank order in the distribution of a
trait: Do introverts remain introverts, or do they become extraverts?
Cross-sectional and cross-sequential designs tell us nothing about
this question; repeated measurements of the same individual over
time are essential. The retest correlation of two sets of scores, which
is interpreted as a measure of reliability when the retest interval is
short, can be interpreted as a stability coefficient when the interval is
substantial.

Table 7 gives 7-year stability coefficients for ratings of men and
women separately. These values range from .51 to .84, with median
values of .70 for women and .71 for men. By comparison, the median
values over a 6-year interval for self-reports from women and men
initially aged 57 to 84 were .69 and .75; the median values for 6-year
retests of spouse ratings for the 21 N, E, and O scales were .73 and
.74 (Costa & McCrae, 1988b). All three sources concur in showing
levels of retest stability that are not far from the short-term retest re-
liability of the scales.

Those familiar with the literature on the longitudinal stability of
personality as seen in observer ratings may be puzzled by the mag-
nitude of these correlations. Field and Millsap (1991), for example,
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report 14-year stability coefficients of .09 to .53. Block’s (1971) Califor-
nia Q-Set (CQS) items show median correlations between senior
high school and the mid-30s of .26 for men and .25 for women. Why
are the correlations in Table 7 so much higher?

There are probably several reasons. In the Block study, subjects
were adolescents at the time of the first assessment, and there is con-
siderable evidence that there are true changes in personality be-
tween adolescence and middle adulthood (e.g., Haan, Millsap, &
Hartka, 1986; Siegler et al., 1990). In the Block study, single items
were analyzed rather than multi-item scales; it is a simple fact of psy-
chometrics that aggregating similar items yields more reliable data.
Field and Millsap (1991) found higher stability for component scores
than for individual items.

But perhaps more important than either of these features is that
in most previous research, different raters have been used to assess
personality at different ages, and different raters have different
views of the individual and different styles of responding to assess-
ment instruments. There is thus an inherent confounding of change
in the target person with differences in the raters—and these latter
differences are by no means trivial. Table 6 gives the interrater agree-
ment for pairs of peer raters; the median value is .36 when ratings are
made at the same time. It is hardly surprising that correlations across
time rarely exceed .4 when they are made by different raters.

The data in the present study allow us to deconfound raters and
time of ratings by using a somewhat different analysis. We can ap-
proximate the designs of Block and of Field and Millsap by looking at
the correlations between one rater at one time and a different rater at
another; in fact, we can get the best estimate of this value by correlat-
ing all possible pairs (N = 166) of ratings by different raters of the
same target at different times: a cross-lagged intraclass correlation.
For the five NEO-PI domain scales N, E, O, A, and C, these values
are .36, .39, .44, .32, and .21, respectively. Had we been unable to
make contact with the original peer raters again, we could have car-
ried out a peer-rating study by recruiting a new set of raters, and we
would probably have seen “stability coefficients” in this .2 to .4
range—leading perhaps to a very different view of the stability of
personality.

Even the much larger values seen in Table 7 may in fact under-
estimate the stability of rated personality, because individual raters
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are not perfectly reliable. Correcting for attenuation due to unre-
liability is one approach. Block (1971) reported disattenuated stabil-
ity coefficients correcting for interrater unreliability, and Conley
(1984) used internal consistency to correct stability coefficients.
When the same rater and the same instrument are used on the two
occasions, short-term test-retest reliability can be used to estimate
true stability (Costa & McCrae, 1988b).

At present there are no data available on the short-term retest
reliability of Form R NEO-PI scales. The longitudinal stability coeffi-
cients are a Jower-bound estimate and suffice for most purposes to
show the reliability of the scales. However, it is possible to estimate
the true stability of rated personality by the use of path analysis (cf.
Siegler et al., 1990), as Figure 2 shows: the ratio of the cross-lagged
intraclass correlation to the concurrent intraclass correlation esti-
mates true score stability. Intuitively, this makes sense. The concur-
rent intraclass correlations show how much of the variance in trait
ratings is due to the trait itself at one time; the cross-lagged correla-
tions show how much variance is due to that part of the trait itself
that is stable over the interval. The ratio of these is the portion of the
trait that is stable.

We have already reported the cross-lagged intraclass correla-
tions for the NEO-PI domain scales. The concurrent intraclass cor-
relations—based on all possible pairs of different raters of the same
individual at the same time, either 1983 or 1990—are .40, .42, .51, .31,
and .25for N, E, O, A, and C, respectively. The ratio of the two cor-
relations yield estimates of 7-year true score stability of .90, .93, .86,
1.03, and .84. The value 0f1.03, of course, is impossible and serves as
areminder that these are only estimates. However, they do illustrate
that even the high retest correlations seen in Table 7 underestimate
the true stability of rated personality. Personality as seen by peer
raters is extremely stable in adulthood.

Limitations to Generalizations About Stability

The data presented here and reviewed elsewhere (e.g., Kogan, 1990)
clearly make the point that personality traits are, in general, stable.
In the face of such evidence, it is perhaps wise to spell out the limita-
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FIGURE 2. A path-analytic diagram for estimating the stability of true scores. In this il-
lustration, assessments of trait T are given by two groups of raters at two times. Leta
represent the correlation of the true scores T1 and T2 with the scores from the First
Raters at the two times. Let b represent the correlation of T2 with scores from the Sec-
ond Raters at the second time, and s the stability coefficient for T. The observed cross-
lagged and concurrent intraclass correlations are x and y, respectively. From the prin-
ciples of path analysis, x = asb, and y = ab. The ratio of x to y, x/y, is thus asb/ab, or s,
the stability coefficient.

tions to this otherwise robust generalization. There are several,
known and suspected.

1. There are both continuity and change between adolescence
and adulthood. College-age students, in particular, are somewhat
higher in N, E, and O, and lower in A and C, than are older adults
(Costa & McCrae, 1989a). As Zuckerman (1979) pointed out, excite-
ment seeking declines dramatically between turbulent adolescence
and staid middle age. Similarly, there are changes in individual rank
order in this same period (Siegler et al., 1990).

2. Even among adults over age 30 there are small changes in the
mean levels of some traits, such as activity level. There is also a very
gradual decay in the predictability of individual differences over
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time. Perhaps as much as 40% of true score variance changes over a
50-year adult life span.

3. Personality changes may occur as the result of psychiatric dis-
orders. Certainly the scores that clinically depressed individuals re-
ceive on personality inventories change between periods of depres-
sion and periods of remission (Hirschfeld et al., 1983), although this
effect is seen primarily on measures of N, not of E or O. Whether this
represents true, but temporary, change in personality or whether it
reflects merely a distortion of the personality assessment process re-
mains to be seen.

4. Personality may change as a result of psychotherapy. We have
argued elsewhere that dramatic changes in personality are not to be
expected as an outcome of psychotherapy (Costa & McCrae, 1986),
but enduring smaller changes might be seen. Other experiences,
such as religious conversion, might also affect personality. These are
important topics for future research.

5. Personality may change as a result of catastrophic stressors.
We know that normal life stressors (including retirement, bereave-
ment, and many chronic illnesses) do not have major effects on per-
sonality, but there may be certain types or degrees of stress that do.
Research on posttraumatic stress syndrome suggests that events
can have permanent effects on basic dispositions; longitudinal
studies that include both pre- and post-measures are needed here.

6. Personality unfortunately does change in response to demen-
tias such as Alzheimer’s disease. Retrospective research using
spouse ratings of what the patient was like before onset of the de-
mentia and what the patient is like now suggests profound changes
in a number of aspects of personality, especially decreased Consci-
entiousness (personal communication, I. C. Siegler, 1990). Given pro-
gressive cognitive deterioration, it is hardly surprising that patients
become lower in competence, order, and achievement striving. De-
clines in C might be useful early markers of Alzheimer’s disease.

Adult Development and Trait Psychology

This chapter has been largely—perhaps excessively—psycho-
metric. Cross-lagged intraclass correlation coefficients may provide
unique information on the stability of rated personality, but they
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probably have little appeal for those who want to study the develop-
ment of life structures (Levinson, 1986) or to understand the person-
ality of a given individual in a unique historical time and place (Run-
yan, 1990). How should we deal with such alternative approaches to
the study of personality in adults?

We do not think it is scientifically acceptable to avoid the con-
frontation. The eclecticism that tolerates many different perspec-
tives on a topic is commendable as an approach to generating ideas.
But in science, ideas must also be tested: different theories must at
some point be pitted against each other. Trait psychology offers a set
of widely replicated observations about the long-term stability of re-
current personality factors that can be assessed in a variety of ways.
Further, these traits are important in the lives of individuals, influ-
encing everything from choice of an occupation to the development
of psychopathology. We expect these data to be taken seriously by
anyone who wishes to construct a theory of adult development.

For example, theories of a midlife crisis that predict a universal
period of emotional upheaval around age 40 are simply wrong (Far-
rell & Rosenberg, 1981; McCrae & Costa, 1990). Jungian notions
about the balancing of functions in old age are equally untenable
(McCrae & Costa, 1989), and Erikson’s venerable stages of psychoso-
cial development may require rethinking. Theories of adult devel-
opment need to be consistent with the facts about trait stability.

This does not mean that adult development is a myth, however,
or that alternative approaches to understanding personality have
nothing to offer. It is a sociological fact that individuals’ life struc-
tures change as they move from adolescence to maturity to retire-
ment, even though their dispositions may remain much the same. It
is a historical truism that the open extravert who lived in the Middle
Ages faced a much different world than the open extravert who lives
in the 1990s. There is a great deal to be learned by integrating trait
psychology with the insights of biography, anthropology, and neu-
ropsychology.

Elsewhere (McCrae & Costa, 1990, chap. 9) we have discussed
the ways stable dispositions can help explain both the continuities
and the changes seen in adult lives. Personality traits affect our atti-
tudes and opinions, the social roles we select and the ways we inter-
pret those roles, our closest interpersonal relationships, even the
stories we tell ourselves about our lives. They are certainly not the
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only influence on our lives—intelligence and physical attractive-
ness, health and wealth, race, sex, and religion are also important
determinants, as are the larger social contexts of family, community,
and nation. But each of the five factors—Neuroticism, Extraversion,
Openness, Agreeableness, and Conscientiousness—is essential for
understanding the course of life, and a systematic study of their ef-
fects on life choices and life outcomes could form the basis for a new
view of adulthood.

Levinson (1986) recently noted that “the study of adult develop-
mentis . . . initsinfancy” (p. 3). By comparison, trait psychology is
a mature science, with established methods and findings. Progress
in understanding adult development will come in part from an ap-
preciation of the role of enduring dispositions in shaping the life
course.
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