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To assess the long-term predictive utility of Minnesota Multiphasic Personality Inventory
(MMPI) content scales, 1,960 individuals who had completed the MMPI in college in 1964 or
1965 were administered two measures of adult personality, the NEO Personality Inventory
(NEO-PI) and the Cook and Medley MMPI Hostility scale, in 1988. A comparison group of 274
men and women in the Baltimore Longitudinal Study of Aging were given both MMPI and
NEO-PI between 1981 and 1987. Predictive correlations between MMPI scales and NEO-PI
factors were qualitatively similar to concurrent correlations, but approximately half as large
in magnitude Theoretically, these correlations were interpreted to mean that about half the
variance in basic dimensions of personality is stable from college age into middle adulthood.
Practically, the relatively modest correlations suggest that predictive studies of medical
outcomes probably require large samples, and that baseline data from adults (e.g., over age 30)
may be more useful for future studies. The combination of stability and change suggests that
the decade of the 20s may be a particularly fruitful time to conduct research on interventions
to alter personality and their effects on health outcomes.

INTRODUCTION

Most psychological research is con-
ducted on college students, and longitu-
dinal studies sometimes begin with archi-
val data obtained at this time (e.g., 1, 2).
When personality variables measured in
college are used to predict outcome vari-
ables such as coronary disease (3), there
is usually an implicit assumption that the
personality scores characterize the indi-
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viduals not only in college, but also well
into adulthood: Chronic dispositions, not
transient states confined to a particular
portion of the lifespan, are the predictors
of interest. However, there are empirical
reasons to question this assumption.

Although longitudinal studies of mid-
dle-aged and older adults typically show
high levels of stability of individual dif-
ferences for most personality traits (4),
appreciably lower levels of stability have
been reported in studies in which college-
aged individuals were followed. For ex-
ample, Finn (1) compared 30-year stability
coefficients on Minnesota Multiphasic
Personality Inventory (MMPI) scales for
college-aged and middle-aged males. The
mean correlation was 0.53 for the adults
but only 0.38 for the college students.
Helson and Moane (5) reported similar
findings, as did Haan et al. (6), who con-
cluded that significant changes in person-
ality occurred during the 20s, "when most
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people make the profound role shifts en-
tailed by entry into full-time work and
marriage" (p. 225).

More systematic longitudinal studies of
personality change from college age into
middle adulthood are clearly warranted,
and it is tempting to return to existing
archives of personality data as the basis
of these studies. However, recent ad-
vances in personality structure and as-
sessment point to a problem. Although
there are still differences among person-
ality psychologists in factor labels and
interpretations, it is now widely recog-
nized that measures of five broad domains
of personality traits—here called Neuro-
ticism (N), Extraversion (E), Openness to
Experience (O), Agreeableness (A), and
Conscientiousness (C)—are needed to
provide a complete description of person-
ality (7-9). But the archival data on which
longitudinal studies can conveniently be
based rarely include measures of all five
factors. In particular, the most widely
available measure, the MMPI, contains
few scales that measure E, O, or A, and
none that clearly measures C (10).

Longitudinal researchers who hope to
exploit archival data thus face a dilemma:
Should they readminister the instruments
first used, despite their limitations as
measures of personality, or should they
move on to newer and more comprehen-
sive instruments, which are likely to be
of greater value in subsequent follow-
ups? (A third alternative would be to de-
velop new scales from the initial item
pool; deficiencies in the MMPI item pool
(10, 11) limit that option in the present
study.) The present study adopts the sec-
ond strategy, using archival MMPI data as
a baseline, and gathering new data on the
NEO Personality Inventory (NEO-PI; 12,
13), a contemporary measure of all five
major dimensions of personality. Corre-

lations between these two instruments
speak directly to the question of how well
college MMPI scores predict the major
dimensions of personality in middle
adulthood.

In isolation, however, such an analysis
would be difficult to interpret. When two
different instruments are examined at
two different times, the effects of method
and occasion of measurement are con-
founded. If low correlations are found,
they might suggest substantial develop-
mental changes in individuals, or they
might merely indicate low convergent va-
lidity between the two instruments. A
standard of comparison is needed, and in
the present study it is provided by a sec-
ond sample in which the two instruments
were given during the same period. Cor-
relations in this sample show the upper
bound that might be expected in a predic-
tive study, and provide a context for in-
terpreting the degree of stability found for
the five factors.

If we assume that the MMPI scales are
equally valid and reliable at each time
and in each sample, it is possible to derive
quantitative estimates of stability from
these data. Path analysis (see Appendix)
can be used to show that the stability of
the true scores is estimated by the ratio
of cross-lagged correlations to concurrent
correlations. If the underlying personality
dimensions were perfectly stable, the
cross-lagged correlations should be iden-
tical to the concurrent correlations, so
their ratio would be 1.0. To the extent
that the underlying variable changes with
time, the cross-lagged correlation would
be expected to shrink; path analysis
shows that the shrinkage would be in
direct proportion to the ratio of the cor-
relations.

In principle, this formula might be ap-
plied to correlations of any magnitude.
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However, when correlations are small,
minor fluctuations due to chance will
make much larger differences in the ratio
of correlations, so the formula should only
be used when concurrent correlations are
substantial. In the present paper we use
the single best predictor from among the
MMPI scales to estimate the stability of
N, E, O, and A factors.

Readministration of the full MMPI
would have provided additional informa-
tion. However, because of time con-
straints and the mail survey format of the
study, only one MMPI research scale, the
Cook and Medley Hostility scale (14),
could be readministered. Examination of
this scale at the two times can provide
direct evidence on the stability of this
aspect of personality. This is of particular
importance because Hostility has been
implicated as a long-term predictor of cor-
onary disease (15).

individuals who provided follow-up data were gen-
erally representative of the initial pool of 17- to 21-
year-old UNC freshmen.

The second sample consisted of participants in
the Baltimore Longitudinal Study of Aging (BLSA)
(17). BLSA participants are generally healthy, pre-
dominantly white, community-dwelling volunteers
who have agreed to return to the Gerontology Re-
search Center for periodic biomedical and psycho-
logical testing. Between 1981 and 1987, 477 subjects
were administered the MMPI while at their regu-
larly scheduled visit. Since 1979, BLSA participants
and their spouses have also been invited to partici-
pate in a supplementary project on personality,
stress, and coping which involves completing ques-
tionnaires at home; in 1986, these subjects com-
pleted the NEO Personality Inventory. A total of 274
subjects—174 men aged 27 to 90 in 1986 and 100
women aged 19 to 87 in 1986—had complete data
on both instruments. Subjects who agreed to partic-
ipate in the supplementary project scored slightly
higher than those who did not participate on the
Somatic Complaints and Intellectual Interests scales
of the MMPI, but did not differ on any of the seven
other MMPI content scales.

METHOD

Subjects
As part of a routine normative study, students at

the University of North Carolina at Chapel Hill
(UNC) in 1964 and 1965 were administered the
MMPI. The full MMPI was completed by a total of
3,822 students (3,418 men, 404 women) in the age
range 17 to 21. These subjects were recontacted in
1988, when they completed the NEO Personality
Inventory and the Cook and Medley Hostility scale
as part of the UNC Alumni Heart Study (16). Valid
data were obtained from 1,960 subjects (51%; 250
women, 1,710 men) at follow-up. To assess the ef-
fects of attrition and self-selection, we compared
these subjects to the 1,862 individuals without fol-
low-up data on initial levels of the nine MMPI con-
tent scales. Individuals who provided follow-up data
for the present study had scored significantly higher
on Extraversion and Religious Orthodoxy and lower
on Neuroticism, Psychoticism, and Somatic Com-
plaints, but the differences were very small in mag-
nitude, none exceeding 0.20 SD. It appears that the

Measures and Procedures
The MMPI is the most widely used instrument

for the assessment of personality and psychopathol-
ogy. In addition to the standard clinical scales,
hundred of research scales have been created from
MMPI items. To summarize the content of the MMPI
item pool, Costa et al. (11) factored the items of the
MMPI in a large sample of patients referred for
coronary angiography and interpreted nine factors:
Neuroticism, Psychoticism/Infrequency, Masculin-
ity versus Femininity, Extraversion, Religious Or-
thodoxy, Somatic Complaints, Inadequacy, Cyni-
cism, and Intellectual Interests. Internal consistency
for scales based on these factors ranged from 0.68 to
0.95, and subsequent studies showed empirical sup-
port for the scale labels (18).

The Cook and Medley Hostility scale (14) consists
of 50 items measuring primarily cynicism and par-
anoid alienation; it is strongly correlated with the
Cynicism content scale (19). The scale has a three-
year retest reliability of 0.84 (20) and appears to be
an independent predictor of subsequent coronary
disease (15).

The booklet form of the MMPI was administered
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to the UNC sample. No subject had missing data for
more than 20 of the 395 items scored for the content
scales; missing items were replaced by item means
computed within the UNC sample. A computer-
assisted testing program that did not permit missing
responses was used to administer the MMPI to BLSA
participants.

The NEO Personality Inventory (NEO-PI; 12, 13)
is a 181-item questionnaire developed through ra-
tional and factor analytic methods to measure the
five major dimensions of personality: N, E, O, A, and
C. Items are answered on a 5-point scale from
strongly disagree to strongly agree, and scales are
balanced to control for acquiescence. Internal con-
sistency for the five domain scales ranges from 0.76
to 0.93, and scores for adults are extremely stable,
with 3- to 6-year retest coefficients ranging from 0.63
to 0.83 (21). Factors scores (22) are used to obtain
optimal measures of N, E, O, A, and C.

The MMPI and NEO-PI were never administered
on the same occasion in the BLSA sample, so corre-
lations between them are not inflated by the shared
influence of transient moods or states. The interval
separating the two tests ranged from less than one
year to five years. However, personality traits are
known to be highly stable in adulthood, and pre-
vious studies have shown that such intervals have
little effect on the correlations between instruments
when administered to older adults (23). In the pres-
ent study, preliminary analyses were conducted for
two groups of BLSA participants; those who com-
pleted both instruments within a one-year period,
and those who completed the MMPI more than one
year before the NEO-PI. Correlations across the two
instruments within these two groups were very sim-
ilar, so they were combined to estimate the concur-
rent relations between MMPI content scales and
NEO-PI factors

RESULTS

Table 1 presents correlations between
MMPI content scales and NEO-PI factors
in both UNC and BLSA samples. Both
concurrent and predictive associations
replicate previous research relating MMPI
content scales to the five-factor model
(18). N is most strongly related to MMPI
Neuroticism, but it is also substantially
associated with Psychoticism, Feminin-

ity, Somatic Complaints, and Inadequacy.
E is directly related to MMPI Extraversion
and inversely related to Inadequacy. O is
related positively to Intellectual Interests
and negatively to Religious Orthodoxy,
and A is related to both Femininity and
low Cynicism. None of the MMPI scales
is strongly related to C in either sample.
Similar results were observed when anal-
yses were performed separately for men
and women, except that correlations with
the Masculinity versus Femininity scale
were substantially reduced in magnitude.

A comparison of the predictive and con-
current correlations shows an unmistak-
able parallelism: The rank-order correla-
tion between the 45 UNC correlations and
the corresponding BLSA correlations is
0.85. Qualitatively, the same pattern of
associations is seen, suggesting that the
basic dimensions of personality are pre-
served over the 20-year period after col-
lege.

Quantitatively, however, it is equally
clear that concurrent correlations are sub-
stantially larger than predictive correla-
tions, suggesting that there are inter-in-
dividual or rank-order changes in the un-
derlying dimensions of personality during
this time interval. The largest correlations
for each of the N, E, O, and A factors in
Table 1 are shown in boldface; division of
the cross-lagged (UNC) correlations by the
corresponding concurrent (BLSA) corre-
lations provide quantitative estimates of
stability. These are 0.55 for N, 0.56 for E,
0.79 for O, and 0.57 for A. Somewhat
different values would be obtained if dif-
ferent correlates were used as the basis of
the estimates. For example, if the stability
of O were estimated from correlations
with Religious Orthodoxy, a value of 0.35
would be observed. In general, it appears
that somewhat over half of the variance
in these four personality dimensions is
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stable over the period from late adoles-
cence to middle adulthood.

The Cook and Medley Hostility scale is
known to be positively related to N and
negatively related to A; it is strongly cor-
related with the MMPI Cynicism scale
(19). Based on the stability of these two
dimensions, we would expect stability of
the true Hostility score to be in the 0.50
to 0.60 range. The observed correlation of
the Cook and Medley Hostility score
across the two occasions is 0.39, N = 1,635,
p < 0.001. To estimate the stability of the
true score, it is necessary to divide by the
retest reliability, which is 0.84. The esti-
mated stability of this variable over 20
years is 0.46; again, about half of the var-
iance in this variable appears to be stable
between college age and middle adult-
hood. This value is very close to that
reported in a 32-year follow-up of 79 col-
lege students (24).

DISCUSSION

Consistent with previous research, the
present study found evidence of both sta-
bility and change in the period between
college and middle adulthood—and in
roughly equal proportions. Both those
who see continuity in personality and
those who believe that adult development
continues after age 20 will find these data
encouraging. In conjunction with data
from longitudinal studies of older adults,
these findings support the conclusion
that, from the perspective of personality,
full adulthood begins well after age 21—
perhaps as late as age 30 (4).

This analysis was concerned only with
the stability of individual differences. The
longitudinal analysis of mean levels,
which would provide information on the
direction of developmental changes, re-

quires that the same instrument be read-
ministered, and could not be conducted
on the present data. However, other re-
search suggests that small to moderate
changes in mean level are also to be ex-
pected in the portion of the lifespan cov-
ered by this study (e.g., 25).

These findings have clear implications
for studies that attempt to predict health
outcomes from archival college data. On
the one hand, they suggest that there is
some empirical basis for assuming that
traits measured in college will persist long
enough to be meaningful predictors. On
the other hand, they show that strong
correlations are unlikely to be found, be-
cause considerable rank-order change oc-
curs after individuals leave college. Ar-
chival studies of long-term health conse-
quences are thus feasible, provided that
very large samples are used to accommo-
date both the infrequency of health out-
comes such as MI and coronary death in
middle-aged samples, and the relative in-
stability of personality scores gathered in
college. Personality scores gathered on
adults would presumably form a much
better basis for long-term predictions than
those based on college students. This may
account for the fact that Cook and Medley
Hostility scores were found to be long-
term predictors of coronary disease in a
study of medical students with an average
initial age of 25 (15), but not in a study of
undergraduates with an average initial
age of 19 (3).

In some respects, the stabilities seen in
the present study provide optimal oppor-
tunities for research on interventions to
alter personality traits related to disease
outcomes. If there were no stability across
this time interval, there would be no basis
for identifying individuals particularly at
risk; if stability were as high as it is in
later adulthood, the chances for success-
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ful alteration of basic personality patterns
would probably be very limited. The dec-
ade of the 20s may be the best time to
identify individuals whose personality
traits may put them at risk for the devel-
opment of disease and to attempt inter-
ventions to modify their personalities. If
successful, these interventions could be
used to test the hypothesis that appropri-
ate changes in personality can lower dis-
ease risks.

In this article we have assumed that
health outcomes are most likely to be
related to chronic dispositions that have
a cumulative effect over a period of years.
Under this assumption, the stability of
traits is of considerable importance. How-
ever, it is also possible that adolescence is
a critical period for the development of
certain conditions: Hostility during col-
lege age may predispose to later coronary
disease regardless of later developments
in personality. Direct comparison of the
utility of Cook and Medley Hostility
scores measured in college and in early
middle adulthood as predictors of coro-
nary outcomes could address this issue.

The additional inclusion in this design
of measures of the five-factor model and
of life history would provide answers to
other important questions: Is low A itself
a better predictor of coronary disease than
Cook and Medley Hostility? Is C—a vari-
able not measured by the MMPI—also a
useful predictor of coronary disease or
other health habits and outcomes? Will
consideration of life's experiences help
explain personality change in the decade
of the 20s, or contribute to the prediction
of health outcomes? The ongoing UNC
Alumni Heart Study, which combines ad-
olescent MMPIs on a large sample and
adult measures of the full range of person-
ality traits with data on intervening
events and experiences, is designed to
provide answers to all these questions.
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Appendix at the second time, MMPl2. Note that this
. „ , . , . „ , assumes that the MMPI indicator is of

A Path-Analytic Approach to { r e l i a b m t a n d v a l i d i t o n t h e t w o

Estimating Stability of True Scores o c c a s i o n s . L e t b represent the correlation
Given two indicators of the trait T and of T2 with the second indicator, NEO-PI.

measures of at least one of them on two Finally, let s represent the stability coef-
occasions, we can estimate the stability of ficient for T. The observed cross-lagged
the true scores Tj and T2 (see Figure 1). and concurrent correlations between the
Let a represent the correlation of the true two indicators are x and y, respectively,
score T-i with the first indicator at the first According to the principles of path analy-
time, MMPLi, and also the correlation of sis, the correlation between two variables
the true score T2 with the same indicator is equal to the product of the paths that
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Fig. 1.

connect them. Thus, the cross-lagged cor-
relation between MMPI, and NEO-PI, x,
should equal a (the path from Ta to MMPIa)
times s (the path from Tt to T2) times b
(the path from T2 to NEO-PT). Similarly,
the concurrent correlation between
MMPI2 and NEO-PI should be the product
of a (the path from MMPI2 to T2) and b
(the path from T2 to NEO-PI). The ratio of

x osb
x to y is thus - = —— = s. That is to say,

y ab

the stability coefficient equals the ratio of
the cross-lagged correlation to the con-
current correlation.
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