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a b s t r a c t
We report on the longitudinal stability of personality traits across an average 40 years in the Hawaii Personality and Health Cohort relating childhood teacher assessments of personality to adult self- and observer-reports. Stabilities based on self-ratings in adulthood were compared to those measured by the
Structured Interview for the Five-Factor Model (SIFFM; Trull & Widiger, 1997), and trait ratings completed by interviewers. Although convergence between self-reports and observer-ratings was modest,
childhood traits demonstrated similar levels of stability across methods in adulthood. Extraversion and
Conscientiousness generally showed higher stabilities, whereas Neuroticism showed none. For Agreeableness and Intellect/Openness, stability was highest when assessed with observer-ratings. These ﬁndings are discussed in terms of differences in trait evaluativeness and observability across measurement
methods.
Ó 2013 Elsevier Inc. All rights reserved.

1. Introduction

No man ever steps in the same river twice, for it is not the same
river and he is not the same man. – Heraclitus of Ephesus
The famous quotation from Heraclitus draws attention to the
complexities of studying personality stability from childhood to
adulthood. Just as Heraclitus questioned the possibility of traversing the same river twice, it is impossible to repeat teacher assessments of children’s personality traits in adulthood. However it is
possible to assess adult personality using a variety of other informant-based methods in addition to self-reports, and to evaluate
the degree to which such methodological differences affect longterm stability coefﬁcients. In the current study, we evaluated the
degree of convergence between teacher assessments in childhood
and observer-ratings in adulthood for participants in the Hawaii
Longitudinal Study of Personality and Health. We compared these
ﬁndings to stability coefﬁcients based on self-reports in adulthood,
and we related self- and observer-reports in adulthood. Observerratings were derived from a clinical interview that was conducted
an average of 40 years after the childhood teacher-assessments.
Recent work on rank-order trait stability and accuracy of obser⇑ Corresponding author. Address: Oregon Research Institute, 1776 Millrace Drive,
Eugene, OR 97403-2536, United States.
E-mail address: gedmonds@ori.org (G.W. Edmonds).
0092-6566/$ - see front matter Ó 2013 Elsevier Inc. All rights reserved.
http://dx.doi.org/10.1016/j.jrp.2013.05.003

ver-ratings of personality informed our theoretical perspective on
how these different sources of personality information may affect
long-term stability coefﬁcients.

1.1. Rank-order stability
Rank-order stability is the test–retest correlation of a trait within the same sample over time, and represents the degree to which
individuals retain their relative position with respect to each other.
Rank-order stability operates independently from mean-level
changes. Previously, Hampson and Goldberg (2006) obtained
rank-order stability coefﬁcients for the Big Five traits for participants in the Hawaii study based on teachers’ assessments in childhood and self-reports in adulthood. Stabilities were highest for
Extraversion (.30), followed by Conscientiousness (.25), Intellect/
Openness (.17), and Agreeableness (.09), and were zero for Neuroticism. In this article, we evaluate the degree to which differences in
measurement method in adulthood inﬂuence estimates of personality stability from childhood. To the degree that each trait may
have been affected equally by a difference in measurement method
across time, all of our stability estimates may have been underestimated. Alternatively, we may ﬁnd that a change in method has
little effect on some traits, while attenuating others more. Correcting a measurement confound could result in a reduction in the degree to which stabilities vary across traits.
How much improvement in stability estimates can be expected? Meta-analytic results suggest that the average 40-year

506

G.W. Edmonds et al. / Journal of Research in Personality 47 (2013) 505–513

rank-order stability correlation for personality traits should be
approximately .25 (Roberts & DelVecchio, 2000). Roberts and DelVecchio arrived at this estimate by regressing stability coefﬁcients
taken from 152 longitudinal studies onto the time interval for each
study while controlling for age. The results of this regression were
then used to estimate the predicted stability over a variety of time
intervals starting at age 20. While their 40-year estimate does not
correspond to the same age range in our data, it represents the best
empirically derived estimate of the average stability resulting from
accumulated trait change over 40 years. The level of stability we
observed previously for Extraversion and Conscientiousness already exceeds this ﬁgure, suggesting it is unlikely that a methodological change will produce an increase in stability for these
domains. However, there is considerable room for improvement
for the other Big Five domains, particularly for Neuroticism.
According to Fraley and Roberts’ (2005) model of asymptotic decline, trait stability declines in a non-linear fashion approaching
a non-zero asymptote, which results from a persistent constant
that maintains stability in the face of forces that would otherwise
lead to the accumulation of changes over time. Asymptotic decline
of this nature is consistent with a model where trait stability is
intermediate between a model based on a ﬁxed set-point (i.e., high
stability), and one where trait levels are entirely experience dependent (i.e., zero stability), (Ormel, Riese, & Rosmalen, 2012). By midlife, trait stability will have reached this asymptote suggesting that
the zero-level of stability observed previously for Neuroticism was
an underestimate and indicating that greater stability estimates
could be achieved for this domain with methodological
improvements.
1.2. Accuracy: the self versus knowledgeable informants
We take as a premise that anything that is likely to affect the
accuracy of personality assessments cross-sectionally must also
be considered in longitudinal research. In the Hawaii cohort, where
the child assessments are based on a method that cannot be perfectly reproduced in adulthood, these considerations are especially
important and are likely to affect any study that spans child and
adult phases of life.
The Brunswik lens model represents one of the ﬁrst formal
models applied to understanding accuracy in personality judgments (Brunswik, 1956). In its most basic formulation as a model
for accurate assessments of personality, the lens model speciﬁes
that judgment accuracy depends on the presence of valid cues
(availability) and also on judges’ use of these cues (cue utilization).
The model allows for researchers to characterize conditions where
accuracy is less than optimal. This may result from a lack of available cues, from raters failing to use valid cues, or from the presence
and utilization of non-valid cues. Building on the lens model, Funder’s (1995, 1999) Realistic Accuracy Model (RAM) gives a more
detailed account of the conditions that must be met for accurate
personality judgments to occur: (1) relevant trait information must
exist; (2) it must be available to raters; (3) raters must notice available cues; and (4) cues must be correctly interpreted and used to
form judgments.
The Brunswik lens and Funder’s RAM models lay out conditions
for accurate assessments of personality based on observer-reports.
Evaluating accuracy formally requires the speciﬁcation of an accuracy criterion and, in the case of personality judgments, this is often based on self-reports. Vazire’s (2010) Self–Other Knowledge
Asymmetry (SOKA) model speciﬁcally addresses sources of asymmetry in self- and observer-reports. This model posits two premises based on trait observability and evaluativeness. Principle 1
states that others will know more about highly observable traits
while the self has more knowledge of less visible traits. Thus, trait
observability leads to asymmetries across self- and observer-rat-

ings. Principle 2 states that because of self-serving perceptual
biases (i.e., self-enhancement) others will know more than the self
when viewing highly evaluative traits, which also leads to asymmetries in self- and observer-ratings. These principles of self–other
asymmetry follow the general consensus that observability and
evaluativeness are essential elements that affect accurate personality judgments (John & Robins, 1993; Tetlock, 1984).
Much of the work on judgeable traits has focused on observability in the context of social interactions, where Extraversion is
highly judgeable in comparison to other Big Five factors. This remains true even in studies where judges have very limited exposure to the target (e.g., Borkenau, Brecke, Möttig, & Paelecke,
2009; Norman & Goldberg, 1966). Because the Big Five factors vary
in the degree to which they are observable and subject to biases
resulting from evaluativeness, these properties may explain the
degree to which traits vary in rater agreement. A typical pattern
of the rank-order of inter-rater agreement has emerged across
the literature. Extraversion tends to have the highest agreement,
while Agreeableness and Neuroticism tend to show the lowest levels, with Conscientiousness and Intellect/Openness falling in the
middle (Norman & Goldberg, 1966). When comparing self–other
agreement to observer–observer agreement, the same general pattern emerges (Albright, Kenny, & Malloy, 1988; Funder & Colvin,
1988; Watson, 1989). However, while the rank-order of convergence across traits remains the same, observer–observer agreement tends to be monotonically higher than self–observer
agreement (John & Robins, 1993). While differences in observability and evaluativeness are useful for characterizing some of these
differences, chieﬂy high agreement for Extraversion and low agreement for Neuroticism, Agreeableness stands out as a trait that
shows low levels of agreement across a variety of methods. This
is puzzling given that Agreeableness displays similar levels of
observability and evaluativeness when compared to Conscientiousness, a trait that tends to consistently show moderate levels
of convergence across many different measurement scenarios
(Vazire & Gosling, 2004).
1.3. The current study
Testing the degree to which different methods of assessment in
adulthood affect levels of trait stability in the Hawaii cohort should
provide valuable information about patterns of personality stability and change across the life course. The Hawaii cohort data are
unique in that they include a remarkably well-collected set of elementary-school teacher assessments in childhood, measures of the
same traits in adulthood by the self and observers, a long interval
between child and adult measures, and a large ethnically diverse
sample. In this report, we estimated child–adult stability coefﬁcients using interviewer/observer-ratings based on the Structured
Interview for the Five Factor Model (SIFFM; Trull & Widiger,
1997), plus interviewer/observer-ratings following the interview
using three different personality measures. By comparing stability
obtained from self- versus observer-reports at midlife, we can
examine the inﬂuence of trait observability and evaluativeness
on these estimates. To the extent that differences in rater perspective and measurement instruments result in a methodological confound, we expect to ﬁnd the highest stability estimates using
measures and measurement methods that vary the least across
measurement occasions. Following this reasoning, we treat the
childhood assessments as a kind of accuracy criteria, and assume
that higher stability coefﬁcients result from greater accuracy in
measurement, while recognizing that stability estimates are also
limited by the amount of true change occurring over time. Extraversion and Conscientiousness already displayed stabilities that
exceeded the best meta-analytic estimate of the average stability
of personality traits over a 40-year interval, so substantial in-
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creases in estimates of stability for these traits seemed unlikely.
The traits most likely to show increases in stability coefﬁcients
due to improvements in measurement are Agreeableness, Intellect/Openness, and Neuroticism.
2. Methods
2.1. Child participants and procedures
The original child cohort consisted of 2404 elementary-school
students from six samples collected by John M. Digman between
1959 and 1967. Detailed descriptions of these samples are given
in Goldberg (2001). The three largest samples were collected in
schools on the islands of Oahu and Kauai. Three smaller samples
were assessed at the University of Hawaii Laboratory School.
Wherever possible we have maximized the size of our adult sample by including participants from all six of the child samples.
For some analyses we have narrowed the focus to participants
drawn from the three largest of these samples, consisting of
2221 children in elementary school on the islands of Oahu and
Kauai. The vast majority of the children were in the 1st, 2nd, 5th,
or 6th grades when they were assessed. The same core set of 39
traits was assessed across all schools, with some variation among
schools in terms of additional traits. The teachers were provided
with sheets of paper on each of which a particular trait label was
printed at the top; the teachers were instructed to rank all the students in their classroom from the highest to the lowest on that
attribute. Rectangular boxes set out in the form of a ﬁxed nine-step
quasi-normal distribution were included on each sheet for recording the students’ names. Each attribute consisted of a single word
or short phrase (e.g., gregarious), followed by a more extensive definition. Deﬁnitions for each personality trait had been developed
beforehand from focus groups of teachers who had been asked to
provide typical examples of classroom behaviors relating to that
concept. Teachers were instructed to alternate between the two
poles of the distribution in their rankings. The procedure was identical to that of a typical Q-sort, except that individuals, rather than
attributes, were ranked (sorted). The resulting data distributions
are therefore symmetric and quasi-normal, with very comparable
means and standard deviations across both personality variables
and classrooms. For a listing of the 39 core items organized by
Big Five trait, refer to Appendix A.
2.2. Adult participants and procedures
Since July of 1998, our research team has been attempting to locate each of the roughly 2000 now-adult living members of the
childhood cohort and to recruit as many of them as possible into
a study of adult health behaviors and outcomes. The details of
our location and recruitment procedures are described elsewhere
(Hampson et al., 2001). As the adult participants are recruited for
the project, they are periodically mailed a series of questionnaires,
and they are invited to attend a half-day session at a medical setting where they complete an extensive battery of physical, medical, and cognitive measures, and the personality interview
(SIFFM). The present analyses are based on the roughly 400 men
and 400 women who completed the ﬁrst two of our adult questionnaires before the end of 2004 and the clinic visit before the end of
2011. For most of these participants, the interval of time between
the teacher assessments during childhood and the completion of
the adult questionnaires and personality interview at the clinic visit was approximately 40 years. The adult sample represents the
ethnic diversity of Hawaii and participants identiﬁed themselves
as Japanese Americans (36%), Hawaiian or part Hawaiian (19%),
Caucasian (16%), Filipino (10%), or Chinese (7%), Okinawan (4%), La-
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tino (2%), Korean (1%), or other Paciﬁc Islander (1%). A small number of participants identiﬁed as other or declined to respond (4%).
2.3. Representativeness of the adult sample to the child cohort
To address questions of whether the adult participants might
constitute a biased or truncated sample of the original child cohort,
we examined the means and standard deviations of their childhood Big Five factor scores. We found virtually no range restriction
for the adult sample on any of the child factors (Hampson & Goldberg, 2006). Similarly we found very little evidence of bias, with
the possible exception of Conscientiousness where the adult sample is about one-tenth of a standard deviation higher than the cohort mean. In evaluating this small effect, one must keep in mind
that this is probably at least partially an artifact of mortality. We
know from previous studies (e.g., Friedman et al., 1995) and from
prior analyses of our own cohort (Hampson et al., 2001) that early
mortality is associated with low childhood Conscientiousness;
thus, at least some of the children who were seen by their teachers
as low in Conscientiousness are unlikely to be available for adult
recruitment.
2.4. Measures of child personality traits
Since the item content varied across the six childhood samples,
factor scores were derived separately within each subsample using
all of the variables available for each sample. Goldberg (2001) described two sets of Big Five factor scores using the childhood items;
one derived using marker sets that clearly establish the ﬁve factor
structure in the childhood subsamples, and a second set of factor
scores using all of the available items in each sample. The extended
factor scores showed high convergence with those based on markers, and additionally provided more robust associations with adult
outcomes. We have used the factor scores based on the extended
items for all subsequent analyses. An advantage of using the extended factors scores is that this maximizes the number of items
for each trait, improving the measurement of traits that would
otherwise be measured with few items (see Appendix A). For
example, using the extended factor scores the number of items
for Extraversion ranged from 6 to 14 items, while the number of
items assessing Neuroticism ranged from 3 to 16 items across samples. Alpha reliabilities for the child factors scores were estimated
following methods described by Ten Berge and Hofstee (1999).
Across the six childhood subsamples, the mean alphas for each
trait were .75 (Extraversion), .62 (Agreeableness), .77 (Conscientiousness), .68 (Neuroticism), and .60 (Intellect/Openness). These
measures of the childhood Big Five have consistently shown validity for predicting adult outcomes, such as health status, health
behaviors, educational attainment, and occupational environments
(Hampson, Goldberg, Vogt, & Dubanoski, 2006; Hampson et al.,
2007; Woods & Hampson, 2010).
2.5. Measures of adult personality traits
2.5.1. Adult self-reports
The ﬁrst adult questionnaire (Q1) included demographic variables and the 44 items of the Big Five Inventory (BFI; John & Srivastava, 1999). The BFI items were administered with a 5-point
response scale, ranging from 1 (very inaccurate) to 5 (very accurate)
as self-descriptors. We administered a second questionnaire (Q2)
between 2 and 4 years after the ﬁrst, with a mean interval between
assessments of 2.8 years. Q2 was a two-sided single-page survey.
On one side we administered the 44 BFI items; the other side included the 40 trait adjectives from Saucier’s Mini-Markers (SMM;
Saucier, 1994), and an adult version of the teacher-assessed childhood variables that included the 39 common traits. Behavioral def-
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initions of the child items, which had been given to the teachers,
were not provided. The combined set of items was administered
with a 5-point scale, ranging from 1 (very false) to 5 (very true).
All three inventories provide measures of each of the Big Five factors. From these we also generated two sets of composite measures: (a) Factor scores derived from an analysis of the BFI items
across both measurement occasions; and (b) Big Five factor scores
using all 126 variables from the second adult questionnaire.
Alpha reliabilities for the ﬁrst administration of the BFI were .84
(Extraversion), .78 (Agreeableness), .80 (Conscientiousness), .82
(Neuroticism), and .79 (Intellect/Openness). Alpha reliabilities for
second administration of the BFI were .84 (Extraversion), .80
(Agreeableness), .81 (Conscientiousness), .85 (Neuroticism), and
.83 (Intellect/Openness).
The alpha reliabilities for the SMM administered as part of Q2
were .79 (Extraversion), .81 (Agreeableness), .84 (Conscientiousness), .78 (Neuroticism), and .80 (Intellect/Openness). Alpha reliabilities for Big Five scores derived from 39 child items were .65
(Extraversion), .71 (Agreeableness), .74 (Conscientiousness), .79
(Neuroticism), and .65 (Intellect/Openness).
2.5.2. The Structured Interview for the Five-Factor Model (SIFFM)
The SIFFM was originally designed to provide a dimensional
measure of normal personality traits that could be used as a bridge
between the ﬁve-factor model of personality and clinical semistructured interviews designed to tap speciﬁc Axis-II psychiatric
disorders (Trull & Widiger, 1997; Trull et al., 1998). Semi-structured clinical interviews are designed to elicit speciﬁc information
relevant to clinical judgments, while avoiding evaluative biases
inherent in self-reports. Rather than focusing on a single speciﬁc
disorder, the SIFFM applies this rationale to assessing personality
traits. Its 120 items were directly modeled after those in the
NEO-PI-R (Costa & McCrae, 1992). Each of the questions includes
an associated follow-up probe (e.g., ‘‘Do you worry a lot about
the future or things that might go wrong? If yes, what kinds of
things do you worry about? What proportion of the time?’’). Each
item is scored on a 3-point scale where 0 indicates the participant
said no to the question, and 1 and 2 indicate two increasing levels
of strength of a yes answer, depending on the response to the follow-up probe. The SIFFM assesses the ﬁve domains of the NEO-PI-R
using 24 items for each domain.
Participants who took part in the clinic assessment were administered this semi-structured personality interview by a trained
interviewer. The interview typically took about an hour to complete. A subset of the interviews (n = 183) were scored independently both by the interviewer and an observer who sat in
during the interview. Inter-rater agreement was high, with correlations between raters ranging between .79 and 1.00; 59% of these
rater pairs demonstrated perfect congruence in their ratings. Alpha
reliabilities for the SIFFM domain scores were: .80 (Extraversion),
.62 (Agreeableness), .72 (Conscientiousness), .79 (Neuroticism),
and .73 (Intellect/Openness).
2.5.3. Additional interviewer personality ratings
In addition to providing a structured interview assessment of
personality traits, the SIFFM provided a standardized context in
which to elicit personality-relevant data. After the participant
completed the SIFFM and three tests from the Woodcock–Johnson
cognitive test battery (Woodcock, McGrew, & Mather, 2001; not included in the present report), the interviewer described the participant using the 44-item BFI, Saucier’s 40-item mini-markers, and
the same 39 personality traits common to three largest subsamples
in the childhood Hawaii cohort. For these interviewer assessments
we used the same rating scales as the self-report versions. Each of
these measures provides Big Five scores. Alpha reliabilities for the
BFI interviewer ratings were high: .91 (Extraversion), .92 (Agree-

ableness), .89 (Conscientiousness), .90 (Neuroticism), and .91
(Intellect/Openness). Big Five scores on the mini-markers demonstrated similarly high alpha reliabilities: .90 (Extraversion), .92
(Agreeableness), .90 (Conscientiousness), .77 (Neuroticism), and
.87 (Intellect/Openness). Big Five scores derived from the 39 child
traits were very slightly lower: .79 (Extraversion), .84 (Agreeableness), .83 (Conscientiousness), .74 (Neuroticism), and .76 (Intellect/Openness).
2.6. Analyses
We ﬁrst examined the convergence between the SIFFM scores
and both adult self-reports and interviewer ratings on the BFI,
SMM, the 39 traits, and aggregates of these. Next, we evaluated
the convergence between the interviewer ratings and self-reported
Big Five factor scores that aggregated across the available measures. Having tested the degree of convergence in our adult measures, we then used the SIFFM and the additional interviewer
ratings to estimate 40-year stability coefﬁcients using the child
personality assessments. We also used structural equation modeling (SEM) to model the stability of each of the Big Five factors using
interviewer ratings on the 39 childhood items common to the two
largest childhood subsamples. SEM has the added advantage of
modeling and correcting for measurement error. Next we compared the average stabilities at the Big Five level across self- and
interviewer-ratings, and across different measures. This allowed
us to contrast long-term stabilities using self-versus interviewerratings in adulthood and across measures that used the same versus different trait content at both time points. To the degree that
the previous ﬁndings reported by Hampson and Goldberg (2006)
were subject to confounding resulting from different measurement
methods, we predicted that using the same method and same measure would give the highest stability estimates. In contrast, using a
different method and different measure should give lower stability
estimates. Other combinations of measures and methods should
produce intermediate levels of stability.
3. Results
3.1. SIFFM convergence with other adult measures
We tested the convergence of the SIFFM scores with self-reports
on the BFI, the SMM, the 39 childhood traits, and an aggregate of
the three adult inventories. These correlations are reported in
Table 1. Conscientiousness and Extraversion showed the highest
convergent correlations, ranging from .50 to .61. Agreeableness
demonstrated the lowest convergences, ranging from .26 to .47.
The remaining correlations fell in the range of .40–.54. Overall,
the SIFFM showed substantial convergent correlations with self-reports, with Agreeableness showing the lowest levels of
convergence.
We also correlated the SIFFM scores with the interviewer ratings on the BFI, SMM, the set of 39 traits used in the childhood
assessments, and an aggregate using all of the items from these
three inventories. These correlations are also reported in Table 1.
Once again Agreeableness showed the lowest level of convergence,
ranging from .29 to .41 across measures. For the remaining factors
convergent correlations ranged from .48 to .59.
3.2. Convergence between the interviewer-ratings and the self-reports
We next evaluated the associations between self-ratings on the
BFI and interviewer-ratings on the BFI, the SMM, the 39 child traits,
and an aggregate of these. These correlations are reported in Table 2. The self-versus other correlations ranged from .27 for Neu-
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Table 1
Convergence between scores from the Structured Interview for the Five Factor Model (SIFFM) scores and self- and interviewer-ratings.
SIFFM

Adult self-reports
a

Extraversion
Agreeableness
Conscientiousness
Neuroticism
Intellect/Openness

Interviewer-ratings
b

BFI
n = 579

SMM
n = 554

39 Child traits
n = 554

Aggregated set
n = 554

BFI
n = 779

SMM
n = 779

39 Child traits
n = 779

Aggregated setb
n = 779

.59
.47
.59
.53
.54

.50
.40
.60
.40
.47

.50
.26
.56
.44
.47

.56
.47
.61
.48
.51

.57
.36
.49
.57
.59

.54
.32
.53
.57
.49

.52
.29
.48
.50
.48

.56
.41
.53
.55
.45

Note: SIFFM = Structured Interview for the Five Factor Model; BFI = Big Five Inventory; SMM = Saucier’s Mini-Markers; All correlations are signiﬁcant at the p < .05 level.
a
BFI self-reports are aggregated factor scores from two administrations of this measure approximately 3 years apart.
b
Aggregated scores derived from BFI, SMM, and 39 child items.

Table 2
Convergence between the self-reports on the BFI and the interviewer ratings on the
39 child traits, BFI, SMM, and an aggregate of these inventories.
Self-reports

Interviewer-ratings

BFIa

BFI

SMM

39 Child traits

Aggregatea

Extraversion
Agreeableness
Conscientiousness
Neuroticism
Intellect/Openness

.53
.25
.38
.38
.46

.54
.24
.46
.35
.45

.50
.22
.35
.27
.41

.59
.29
.45
.35
.44

Note: n = 579. BFI = Big Five Inventory; SMM = Saucier’s Mini-Markers. All correlations are signiﬁcant at the p < .05 level.
a
Aggregate ratings include items from the BFI, SMM, and 39 child trait.

roticism to .59 for Extraversion. Neuroticism and Agreeableness
show the lowest levels of convergence. The degree to which the
self- and interviewer-ratings converged was lower than that between the SIFFM and either of the other two adult sources.
3.3. Forty-year stability
We correlated the childhood Big Five personality factors derived
from the teacher assessments with four observer measures of the
Big Five in adulthood: the SIFFM scores, and the interviewer ratings
on the BFI, SMM, the 39 traits used in childhood, and an aggregate
of these three measures. We report these child–adult correlations
in Table 3. For comparison purposes, the stability coefﬁcients between the childhood Big Five and adult self-reported Big Five are
shown on the last two columns of Table 3.
Across all of the adult interviewer ratings, Intellect/Openness
showed the highest long-term stability correlations (.22–.25).
Extraversion and Conscientiousness demonstrated very slightly
lower levels of stability (Conscientiousness ranged from .20 to
.22; Extraversion varied between .21 and .22). At the other ex-

treme, Agreeableness demonstrated a low level of stability and
Neuroticism demonstrated zero long-term stability.
Child–adult stabilities based on the SIFFM demonstrated a
somewhat different pattern. Agreeableness demonstrated a level
of stability similar to that of Extraversion (r = .19 for Agreeableness
vs. r = 20 for Extraversion). Conscientiousness and Intellect/Openness demonstrated a moderate level of stability (r = .17). Neuroticism once again showed zero long-term stability.
3.4. SEM estimates of 40-year stability
We constructed separate models for each Big Five trait using
teacher assessments in childhood and interviewer ratings in adulthood on the same 39 traits to model stability coefﬁcients in SEM.
We allowed indicators to have correlated errors within but not
across measurement occasions. Standardized path estimates of
the longitudinal stability of each of the Big Five based on informant
ratings, along with estimates from our previous analysis (Hampson
& Goldberg, 2006) and ﬁt indices of the new models, are presented
in Table 4. All of the ﬁve models achieved acceptable ﬁt (CFIs range
from .97 to .99; RMSEAs range from .03 to .05). Extraversion
showed the highest level of stability (b = .38) followed by Intellect/Openness (b = .29) and Conscientiousness (b = .26). Agreeableness demonstrated a lower level of stability (b = .12), and
Neuroticism showed zero stability.
3.5. Comparison of 40-year stability estimated for self- and
interviewer-ratings
In summary, across all of the methods we used, the long-term
stability correlations based on interviewer-ratings generally were
as high as those based on self-reports, and in some cases yielded
higher coefﬁcients. Using SIFFM scores to estimate stabilities resulted in a dramatic increase in the stability estimate for Agreeableness compared to either self-ratings or interviewer

Table 3
Forty-ﬁve year stability correlations from childhood to adulthood for each of the Big Five factors: Comparing interviewer ratings and self-reports in adulthood with teachers’
assessments in childhood.
Teacher assessments in childhood

Extraversion
Agreeableness
Conscientiousness
Neuroticism
Intellect/Openness

Self-reportsa

Interviewer-ratings
39 Child traits
n = 771
.21
.07
.20
.02
.22

BFI
n = 771

SMM
n = 771

.22
.08
.20
.04
.24

.21
.06
.20
.06
.25

Aggregateb
n = 771
.22
.09
.22
.04
.24

SIFFM
n = 780
.20
.19
.17
.03
.17

Note: BFI = Big Five Inventory; SMM = Saucier’s Mini-Markers. Correlations in bold differ signiﬁcantly from zero at the p < .05 level.
a
Previously reported in Hampson and Goldberg, 2006.
b
Aggregate ratings include items from the BFI, SMM, and 39 child traits.
c
BFI self-reports are aggregated factor scores from two administrations of this measure approximately 3 years apart.

BFIcc
n = 916

Aggregateb
n = 916

.29
.08
.23
.00
.16

.27
.09
.25
.00
.17
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Table 4
Standardized path coefﬁcients from SEM models relating childhood personality
factors to adult self- and informant-ratings on the same 39 traits.
Big Five

Extraversion
Agreeableness
Conscientiousness
Neuroticism
Intellect/Openness

Selfa
n = 762

Interviewer
n = 690
CFI

RMSEA

b

.97
.98
.98
.98
.99

.05
.05
.04
.03
.03

.38
.12
.26
.01
.29

b
.30
.14
.26
.02
.12

Note: Standardized path coefﬁcients in bold differ signiﬁcantly from zero at the
p < .05 level.
a
Results are based on self-reports, along with ﬁt indices for each model previously reported in Hampson and Goldberg (2006).

assessments. The stability of Conscientiousness was slightly lower
based on the SIFFM scores than with other methods, but it was
generally consistent across the other measures (r = .20 to r = .25).
The zero stability of Neuroticism was consistent across all methods
and measures. When 40-year stability was estimated in an SEM
framework using interviewer ratings, Agreeableness, Conscientiousness and Neuroticism showed similar levels of stability to
those derived from self-reports. Extraversion and Intellect/Openness show higher SEM-based stabilities using interviewer ratings.
The increase in estimated stability was greatest for Intellect/Openness (b = .29 versus b = .12), a statistically signiﬁcant increase in
the stability coefﬁcient (z = 3.17, p < .05).

3.6. Crossing method and measure
We compared the average stability correlations for each of the
Big Five factors across four adult measurement conditions differing
on whether the assessment in adulthood was by self-or observerreport and whether the measure used had the same or different
trait content as the childhood measure (self-report, different measure; self-report, same measure; observer-report, different measure; observer-report same measure). Across those four
conditions the average 40-year stability correlations for the Big
Five factors ranged from .14 to .16. Clearly this difference is far
too small to indicate a gross methodological confounding. Consequently, the results ruled out any methods confound large enough
to account for the zero stability obtained for Neuroticism.

3.7. Summary of main ﬁndings
The childhood versus adulthood stability of measures derived
from interviewer/observer-ratings were generally as high as or
higher than those based on self-reports for all of the Big Five factors. Across all measures and methods, Extraversion and Conscientiousness displayed substantial levels of child–adult stability.
Equally consistent was the absence of stability for Neuroticism.
The average stabilities for each of the Big Five factors across the
different assessment modalities did not differ to any large degree,
which was inconsistent with any systematic effects of measurement-method confounding across all the Big Five. Nevertheless,
close comparison of stabilities achieved by the different measurement methods revealed effects for two of the Big Five factors. Most
strikingly, the factor of Agreeableness showed a consistently low
level of stability for both interviewer ratings and self-reports, but
a markedly higher level of stability when assessed by the SIFFM.
Intellect/Openness showed higher levels of stability when assessed
by the interviewer ratings than by any other method. This difference was most pronounced in the SEM analysis, where observer-

ratings on the 39 childhood traits resulted in a large increase in
the stability of Intellect/Openness.
4. Discussion
In the present investigation, we estimated child–adult stability
coefﬁcients using a variety of measures in adulthood: self-reports,
scores from the SIFFM, and interviewer ratings based on the BFI,
the SMM, and the 39 child traits. The method that was closest to
the childhood teacher assessments was the interviewer assessments using the 39 childhood traits. However, matching methods
in this way did not yield a systematic increase in childhood-adult
stability coefﬁcients. Indeed, methodological differences in the
adult assessments made remarkably little difference overall. The
failure to improve upon the stability coefﬁcients for Extraversion
and Conscientiousness was consistent with our expectation that
these factors were already at or near the likely maximum level of
measurable stability as indicated by other research (Roberts & DelVecchio, 2000). More signiﬁcant was the conﬁrmation of zero longterm stability for Neuroticism. Most puzzling were the differences
in stability among measurement methods observed for Agreeableness and Intellect/Openness. Below, we discuss possible explanations for each of these ﬁndings, drawing on the concepts of
evaluativeness and observability that have proved useful for research on person perception and judgment accuracy (Funder,
1995; Funder, 1999; Vazire, 2010).
4.1. Reliability of the childhood traits
The childhood factors scores tended to have lower reliability than
the adult trait scores, with Agreeableness, Intellect/Openness, and
Neuroticism, showing the lowest reliability. When deriving orthogonal factors scores, later derived factors necessarily account for less
variance, and as a consequence show lower alpha reliability. Performing an orthogonal rotation tends to redistribute variance across
factors, but the total variance accounted for, and the total sum of alpha reliability across factors remains conserved (Ten Berge & Hofstee, 1999). This may have accounted for the low alpha reliability
reported for the childhood factor scores of these three traits. Since
they also tended to show the lowest stability over time, this raises
the question of the degree to which our stability estimates are attenuated by low reliability in the childhood factor scores. In some cases,
the extracted factors had few items. For example, Neuroticism is
measured buy just 3 items in the Kauai sample factor score. This
may also account for lower reliability in this trait.
In contrast, in the SEM analyses each trait was modeled separately. As a result the variance for each trait was maximized without regard to overall orthogonally. Furthermore, SEM explicitly
estimates error and produces path estimates that correct for this.
Comparing the SEM results with those using the factor scores gives
an indication of the degree to which measurement reliability may
have attenuated stability estimates. In our SEM models, the estimated stabilities tend to be higher for all of the traits with the
exception of Neuroticism. Intellect/Openness and Extraversion
showed the largest increases in estimated stability estimates using
SEM models versus factor scores, suggesting that these two traits
were the most affected by measurement error. It is important to
note that in contrasting stability estimates based on different
methods in adulthood all of our estimates using the child factor
scores are equally affected by any attenuation resulting from the
unreliability in the child measures.
4.2. Agreeableness and evaluativeness
Near-zero levels of stability for Agreeableness were obtained for
all observer-reports except those based on the SIFFM. One possible
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explanation for the SIFFM ﬁnding is related to the high evaluativeness of Agreeableness, and hence to the potential for bias by both
the self and observers. When rating highly evaluative traits, self-reports may elicit self-enhancement biases, whereas observers may
fall prey to leniency biases. These both represent evaluative biases.
In both cases, neither the self nor the interviewer cares to cast
aspersions, with the result that assessments of this factor tend to
be truncated, and consequent correlations with any other variables
tend to be attenuated. The SIFFM was designed to be a clinical
interview for assessing the NEO domains that bridges the assessment of normal personality traits and personality disorders. As
such, the questions and follow-up probes permit the interviewee
to provide examples of undesirable characteristics. For example,
a question assessing the Altruism facet of Agreeableness asks
‘‘Are you generally very reluctant to get involved in the problems
of other people?’’ and the probes distinguish between whether or
not the interviewee thinks other people see this tendency as selﬁsh
or not selﬁsh. The clinically sensitive nature of the questions in the
SIFFM may have made it easier for interviewees to describe themselves in more undesirable ways. The clearly deﬁned coding
scheme made it difﬁcult for interviewers to code leniently. In support of this explanation, the convergence among adult measures
for this factor was always as low or lower than for any of the other
Big Five factors. Especially low were the convergence coefﬁcients
between the SIFFM domain score for Agreeableness and the self-report and observer trait ratings of this factor on the BFI, SMM, and
the 39 traits.
Of all the measures in adulthood, SIFFM Agreeableness also had
the lowest reliability (alpha = .62). It may appear puzzling that a
relatively low reliability measure achieved the highest stability
with respect to this trait. One possibility is that the alpha reliability
is an underestimate of the true reliability of the measure, which
tends be the case when measures violate the assumption of tauequivalence across items (Miller, 1995). This may be especially
true of the SIFFM items, since the format of follow-up questions
and hence the meaning of the rating scale used, varies across items.
Another alternative is that the low alpha reliability accurately reﬂects low interrelatedness across SIFFM Agreeableness items in
our sample, and a broader bandwidth of trait assessment. This
interpretation is consistent with the low convergence of SIFFM
Agreeableness with our other adult measures. In this case, both
the low alpha reliability and the higher stability observed with this
measure may have resulted from speciﬁc items carrying unique
variance. While the convergent correlations could equally be attenuated by low reliability, the high observed stability using this measure argues in favor of the high bandwidth interpretation (Hogan &
Roberts, 1996).
4.3. Intellect/Openness and observability
In contrast to Agreeableness, SIFFM scores did not increase the
long-term stability of Intellect/Openness. However, observer-ratings of this domain for the other adult measures demonstrated
higher levels of stability than did self-reports on these same measures. Why? Some clues are available from studies that have given
observers access to unusual personality information. In studies
where observers made judgments based on cues from targets’ bedrooms, ofﬁces, and websites, Intellect/Openness emerged as the
most judgeable trait (Gosling, Ko, Mannarelli, & Morris, 2002; Vazire & Gosling, 2004). These ﬁndings highlight the functional value
of valid cues. After the SIFFM, the interviewers administered three
subtests from a cognitive-ability battery (Woodcock–Johnson et al.,
2001). This experience provided the interviewers with trait-relevant information that was particularly informative for the assessment of Intellect. The information provided by these cognitive
tests is also similar to the kinds of information on intellectual abil-
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ities available to the teachers who performed the original child
personality assessments. Thus, the increase in stability estimates
for Intellect/Openness on all the adult observer-ratings, but not
the SIFFM, may have resulted from the enhanced observability of
this trait inadvertently provided to the interviewers by administering and scoring the cognitive assessments.
4.4. Neuroticism
The complete lack of long-term stability for Neuroticism contradicts the model of asymptotic decline in personality traits over
time proposed by Fraley and Roberts (2005). Their model proposes
that the stability of personality declines over increasing intervals of
time in a non-linear fashion, stabilizing at a level greater than zero.
It has also been suggested that whether or not Neuroticism stabilizes at a non-zero asymptote is a key feature of models of longterm stability that focus on changes resulting from life experiences
(Ormel et al., 2012). In light of these considerations, the replication
of zero stability for Neuroticism across both self- and observer-reports in adulthood merits careful consideration.
Although widely viewed as the least observable of the Big Five
factors (Funder & Dobroth, 1987), the traits selected for the original
teacher ratings in childhood were speciﬁcally chosen to include
behaviors that could be observed by teachers (e.g., Fidgets, Fearful,
Touchy), and the teachers were given behavioral deﬁnitions of the
traits. However, it is conceivable that none of the adult measures of
Neuroticism tapped the same aspects of the domain that the teachers judged. Another explanation for the zero stability for Neuroticism is that teachers are unable to make reliable and valid
judgments of this trait. However, a Neuroticism factor was recovered in analyses of all six subsamples comprising the Hawaii childhood sample, and previous studies of teachers’ ratings of
elementary school children’s personality traits have identiﬁed reliable Neuroticism factors in other samples (e.g., Digman & Shmelyov, 1996; Hagekull & Bohlin, 2003; Shiner & DeYoung, 2012).
Project Competence (Shiner & Masten, 2012) provides strong evidence for the predictive validity of childhood Neuroticism measured at age 10 by a combination of teacher, parent, and
observer ratings. Neuroticism predicted outcomes at age 20 (lower
academic attainment, less rule abiding conduct, less social competence) and age 30 (lower work competence, lower romantic competence). In the Hawaii sample, higher levels of childhood
Neuroticism predicted greater alcohol use 40 years later for both
men and women, and men who were less neurotic as children
had higher BMIs as adults (Hampson et al., 2006). We conclude
that Neuroticism is a valid personality construct for children in
middle childhood.
Many mechanisms have been proposed as drivers of both personality change and personality stability over time (see Caspi &
Roberts, 2001; Roberts & Jackson, 2008 for reviews). These include
biological factors, life events and environmental factors, goals and
motives, and interactions among these. Of all of the mechanisms
that affect personality development across these stages of life,
we must ask if Neuroticism is distinct in its formation as a trait,
or the factors that affect it. One feature that distinguishes Neuroticism from the remaining Big Five is that one pole of the trait,
namely being high on Neuroticism, is inherently aversive for the
person experiencing it. As a result, we might expect individuals
high on Neuroticism to be strongly motivated to change. Additionally, our childhood assessments predate by at least a decade the
average age of onset of the most common forms of depression
and anxiety (De Girolamo, Dagani, Purcell, Cocchi, & McGorry,
2012), disorders which are integral to lifespan pathways of Neuroticism at the individual level. While we can only speculate, these
features together may contribute a high higher rate of change for
Neuroticism in the span of time represented in our data.
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A lack of stability across this 40 year interval has implications
for how Neuroticism is likely to operate in lifespan models of
development and inﬂuence consequential outcomes. If the effects
of childhood Neuroticism are not evoked through a persistent stable component, they must be encoded in biological, cognitive, or
behavioral structures outside the domain of Neuroticism that persist over long periods of time. Such encoding may occur during a
critical period in childhood where levels of Neuroticism are especially impactful. Furthermore, instances where childhood Neuroticism impacts adult outcomes would necessarily depend on a
mediator external to Neuroticism to carry the observed effect.

Childhood items
Extraversion
Energetic
Gregarious
Happy
Lethargic
Seclusive

4.5. Limitations, conclusions, and future directions
The ﬁndings reported here conﬁrmed that personality stability
coefﬁcients differed considerably among the Big Five, even when
equating the assessment method across childhood and adulthood.
In addition, the ﬁndings suggest that measurement differences related to evaluativeness and observability may impact stability
coefﬁcients in ways similar to their effect on self- versus observer-reports. Although unlikely, it remains a possibility that these
ﬁndings are unique to the Hawaii cohort. The lack of comparable
studies spanning childhood to midlife makes generalizability difﬁcult to determine.
We are not aware of prior work that has integrated the rich literature on person perception and judgment accuracy with models
of long-term personality stability. Optimal personality assessment
is vital for estimating levels of stability, and is also necessary for
accurately characterizing personality change. Any estimate of the
stability of personality is likely to be attenuated by error in measurement at each time point. As we have argued, varying rater perspectives and enhancing the availability of personality-relevant
cues may serve to reduce some of this error. Here, we treated the
child ratings as criteria and interpreted any increase in stability
as an indication that we had reduced a speciﬁc source of rater error. However, from a wider perspective, low convergence across
different rating perspectives and instruments is not necessarily
best characterized as error. If the goal is maximal prediction of a
non-trait outcome such as health status, we may ﬁnd, for example,
that different rating modalities provide increments of independent
variance, each having unique predictive validity. Furthermore, in
the context of a lifespan model of personality, it is possible that
for any given trait and outcome, different modalities of personality
measurement may have unique predictive validity for speciﬁc
points in the lifespan. Future longitudinal research incorporating
repeated assessments of personality from multiple perspectives
using multiple methods and relating these to consequential outcomes such as health should address these important questions.
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Appendix A
The 39 childhood variables common to the three largest childhood samples listed by Big Five trait domain.

Neuroticism
Concerned
about
acceptance
Fearful

Agreeableness
Assertive
Complains about
others
Considerate
Impulsive
Jealous
Outspoken
Rude
Self-minimizing
Spiteful
Submissive
Touchy

Conscientiousness
Careful of personal
belongings
Careless of others’
property
Conscientious
Eccentric
Fickle
Fidgets
Irresponsible
Mannerly
Neat in appearance
Nervous habits
Persevering
Planful
Restless

Openness
Adaptable
Curious
Esthetically
sensitive
Imaginative
Original
Rigid
Socially
conﬁdent
Verbally ﬂuent

Note: Factor analytic results of the 39 childhood common variables can be found in
Hampson and Goldberg (2006).
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