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1   |   INTRODUCTION

Whether and how personality characteristics change across 
the adult life span has been debated for decades (Bleidorn 
et al., 2020; Costa et al., 2018; Roberts & DelVecchio, 2000; 

Roberts et al., 2006). Evidence has now accumulated that 
inter-individual differences in the way people act, think, 
and feel (Roberts, 2009)—mainly conceptualized as the 
Big Five domains (neuroticism, extraversion, openness, 
agreeableness, conscientiousness)—are in part stable and 
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Abstract
Objective: Accumulated evidence indicates both stable and malleable parts of 
inter-individual differences in the broad Big Five domains. Less is known, how-
ever, about stability and change at the more diversified facet level. With the cur-
rent study, we fill this gap by investigating personality stability and change across 
midlife and old age.
Method: We apply local structural equation measurement models and second-
order growth curve models to four waves of data obtained with the full NEO 
Personality Inventory (NEO-PI-R) collected over 11 years from 1667 adults 
(Mage = 62.69 years, SDage = 15.62, 55% female) who participated in the Seattle 
Longitudinal Study.
Results: Measurement invariance analyses indicated that the psychometric 
properties of the NEO-PI-R facets are comparable across time and age. Results re-
vealed substantial rank-order stabilities across all facets, yet the exact pattern var-
ied strongly between facets of the same trait and across traits. Mean-level change 
of facets from midlife to old age largely mirrored the mean-level change observed 
for the broader traits.
Conclusion: We discuss conceptual implications and argue that in the face of 
overall stability across midlife and old age, changes in the rank-ordering of people 
reveals a much more complex and diverse pattern of development than analyses 
at the trait level suggest.

K E Y W O R D S

Big Five, facets, local structural equation modeling, mean-level change, rank-order stabilities

www.wileyonlinelibrary.com/journal/jopy
mailto:naemi.brandt@uni-hamburg.de
https://orcid.org/0000-0003-1221-9117
https://orcid.org/0000-0002-3774-2169
https://orcid.org/0000-0002-1404-179X
https://orcid.org/0000-0003-1671-5257
https://orcid.org/0000-0002-2133-9498
https://orcid.org/0000-0002-6605-0313
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:naemi.brandt@uni-hamburg.de
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjopy.12791&domain=pdf&date_stamp=2022-11-27


1172  |      BRANDT et al.

in part malleable (Anusic & Schimmack,  2016; Wagner 
et al.,  2019). Given the relevance of personality for im-
portant individual, interpersonal, and societal outcomes 
such as health, conflicts between romantic partners, oc-
cupational success, political attitudes, and criminal be-
havior (Ozer & Benet-Martinez, 2006; Roberts et al., 2007; 
Soto, 2019), researchers are striving to better understand 
how inter-individual differences in personality are chang-
ing with age or time.

Extant research has distinguished between two 
types of stability and change: rank-ordering and mean-
levels. Stability of the relative rank order of people 
on the Big Five personality domains appears to be 
characterized by an inverted U-shape that reaches a 
high point (though not at perfect stability) in midlife 
(Anusic & Schimmack,  2016; Ferguson,  2010; Milojev 
& Sibley,  2017; Wagner et al.,  2019), the so-called “cu-
mulative continuity principle” of personality develop-
ment (Roberts & Caspi,  2003; Roberts & Nickel,  2017). 
In contrast, changes in mean-levels suggest age-related 
gains in maturity as the mean-levels of undesirable per-
sonality trait domains (e.g., neuroticism) decline and 
the mean-levels of productive traits (e.g., agreeableness, 
conscientiousness) increase. In contrast, this pattern of 
change is reversed in late-life when mean levels of sev-
eral productive traits (e.g., conscientiousness, openness) 
decrease and undesirable traits (e.g., neuroticism) in-
crease (Graham, Weston, Gerstorf, et al., 2020; Wagner 
et al.,  2016). Beyond these general characterizations 
based on measurement of the very broad Big Five trait 
domain-level, not much is known about how change 
(rank-order or mean-level) manifests at the more diver-
sified facet-level. Knowledge about facet-level change 
trajectories is, however, especially useful for understand-
ing the specific content of personality development. For 
example, when people show increases in trait-level con-
scientiousness, are they becoming both more orderly and 
more achievement-orientated or are trait-level increases 
in conscientiousness primarily driven by increases in just 
one or the other of the personality facets? As facets were 
created to display specific variance, they hold informa-
tion incremental to the general trait domain level (Costa 
& McCrae, 2008). This knowledge helps to sharpen our 
theoretical understanding about the generalizability of 
proposed developmental principles across facets (e.g., 
Roberts & Nickel, 2017).

This study extends the existing knowledge of age-
related change in facet-level personality by applying 
local structural equation modeling (LSEM; Hildebrandt 
et al., 2009, 2016) to full NEO Personality Inventory (NEO-
PI-R) data obtained on up to four occasions over 11 years 
in the Seattle Longitudinal Study from 1667 people born 
between 1902 through 1976 (Schaie, 2013).

1.1  |  What do we know about stability  
and change of personality facets?

Stability and change of personality characteristics across 
the whole life span have been traced back to a multitude 
of different sources that can be roughly divided into ge-
netic/personal and environmental/situational sources and 
their interplay (for an overview, see Wagner et al., 2020). 
Lifespan developmental theory (e.g., Baltes et al.,  2006) 
describes development as multidimensional dynamics of 
shifts in gains and losses as individuals proceed through 
childhood, adolescence, adulthood, and old age (e.g., 
Gerstorf et al., 2019; Hülür et al., 2015). Research on per-
sonality development has shown that traits appear to mat-
urate in young and middle adulthood (Graham, Weston, 
Gerstorf, et al., 2020; Roberts et al.,  2006) and are also 
changing in older ages (Mroczek & Spiro,  2003; Mueller 
et al., 2018; Wagner et al., 2016). These descriptions of per-
sonality development, however, are almost entirely based 
on measurement of very broad, trait domain-level personal-
ity. Previous research has not yet been overly successful in 
identifying the genetic/environmental markers or particu-
lar experiences that are linked to personality development 
at the trait-level (Bleidorn et al., 2018; de Moor et al., 2012). 
At the trait domain level, life experiences and changing life 
conditions are expected to contribute to changes in the 
broad set of behavioral and emotional patterns that are 
summarized in (or blurred into) five personality trait do-
mains (Wilt & Revelle,  2015). In contrast, measurement 
and study of change at the facet-level can reveal how life 
experiences and changing life conditions contribute to per-
sonality changes in much more fine-grained ways.

To illustrate, although theory suggests that becoming 
a parent is associated with increases in conscientious-
ness, empirical findings are equivocal, with mostly null 
effects or even a reversed pattern (Specht et al., 2011; van 
Scheppingen et al.,  2016). Study of the more differenti-
ated facets of conscientiousness might instead indicate 
that becoming a parent is primarily related to increases 
in dutifulness, in the sense of taking care of a newborn, 
combined with decreases in orderliness and achievement-
striving because parental duties tie up resources that in 
turn cannot be invested into the household or pursuing 
one's career. As a result, the co-existing facet-level in-
creases and decreases may be being washed out at the 
trait level. A similar pattern could hold true for changes in 
old age: Evidence from several studies suggests that age-
related losses in the physical health domain are related to 
mean-level decreases and rank-order instabilities in extra-
version (Mueller et al., 2018; Stephan et al., 2014; Wagner 
et al., 2016), but other studies have not found evidence of 
those changes (Berg & Johansson, 2014; Sutin et al., 2013). 
Similar to the above scenario, it is possible that some facets 
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of extraversion are more strongly affected by age-related 
physical losses than other facets. For example, experience 
of frailty might lead to decreases in a facet such as activ-
ity, but not in facets of warmth or gregariousness. Thus, 
a closer look into facet-specific patterns of stabilities and 
changes might help us better understand the intricacies of 
personality stability and change in general.

Facet-level analyses of change are, however, quite de-
manding because these require longitudinal/repeated 
measurement of personality using a psychometrically 
sound (i.e., measurement invariant) and comprehen-
sive personality inventory. Given that most longitudinal 
(panel) studies on personality stability and change have 
used short inventories (that only measure broad trait-level 
personality), opportunities to estimate facet-level change 
in personality are limited. In the following, we summarize 
existing evidence for personality stability and change at 
the facet level.

1.2  |  Rank-order stability and change in 
personality facets

Peaking rank-order stability in midlife and often lower 
stabilities in old age has been established using meas-
ures of broad personality trait domains (Anusic & 
Schimmack, 2016; Ferguson, 2010; Milojev & Sibley, 2017; 
Roberts & DelVecchio, 2000; Wagner et al., 2019). In con-
trast, it is not known how the rank-order stability of facet-
level personality changes with age because so far not a 
single longitudinal study has investigated rank-order sta-
bilities across larger age ranges of the adult life span be-
yond young adulthood. Some expectations, though, might 
be derived from the few studies of facet-level rank-order 
stability of personality across childhood and adolescence, 
among college students, and across early adulthood. The 
two studies focusing on rank-order stabilities in chil-
dren and adolescents have used child-specific personal-
ity inventories that were rated by the children's mothers 
(Brandes et al., 2021; de Haan et al., 2017). Year-to-year 
rank-order stabilities in children from ages 9 through 13 
were higher than expected (r =  .57 to .72) and not sub-
stantially lower than in young adulthood, which speaks 
against the cumulative continuity principle. At the same 
time, Brandes et al. (2021) found differences in rank-order 
stabilities with the extraversion facet sociability (r =  .72) 
being more stable than the positive emotions (r  =  .62) 
and being considerate facets (r  =  .61). Looking across a 
time interval of 1.5 years in young children (2–4.5 years) 
and adolescents (6–17 years), de Haan et al. (2017) found 
comparable rank-order stabilities for facets and traits (rs 
ranged from .50 to .87) with partly lower stabilities in the 
agreeableness facets of irritability and egocentrism.

Looking at 3-  and 4-year stabilities in American and 
Belgian college students, Klimstra et al. (2018) also found 
comparable rank-order stabilities of traits and facets using 
the NEO-FFI. Roughly the same pattern was observed in 
young to middle adulthood, with comparable rank-order 
stabilities of traits and facets (Deventer et al., 2018; Mund 
& Neyer, 2014). One exception was found for the neurot-
icism facet of negative affect, with slightly lower stabili-
ties (r  =  .41) across 15 years than the broader trait-level 
neuroticism (r =  .56). Based on these results, we expect 
to find substantial rank-order stabilities also at the facet 
level. Following the cumulative continuity principle, sta-
bilities should increase through middle adulthood. Given 
that there is no study examining rank-order stability of 
facets beyond young adult samples, this study aimed at 
filling this gap.

1.3  |  Mean-level stability and change in 
personality facets

For the broad trait domains, the relatively pronounced 
mean-level changes from young adulthood to midlife are 
often consistent with conceptual perspectives of increasing 
maturity (Graham, Weston, Gerstorf, et al., 2020; Roberts 
et al., 2006) and in old age with concepts of loss (Kandler 
et al., 2015; Wagner et al., 2016). So far, only two longitu-
dinal studies have examined mean-level changes in facets 
covering large spans of adulthood. Using a facet-sensitive 
inventory—the NEO PI-R—Terracciano et al.  (2005) 
analyzed mean-level changes across 11 waves from 1989 
to 2004 in an adult lifespan US sample aged 20–96 years 
with most people being older than 60 years. The authors 
applied multi-level modeling using manifest personality 
sum scores and found a heterogeneous pattern across the 
different facets of the Big Five trait domains. Among the 
interesting findings was that the mean-level of all six fac-
ets of neuroticism (anxiety, angry hostility, depression, self-
conscientiousness, impulsiveness, vulnerability) decreased 
across adulthood and slightly increased in old age.

For all other trait domains in contrast, mean-level 
changes of the lower-order facets substantially differed 
in size and direction (Terracciano et al.,  2005). Among 
the conscientiousness facets, for example, deliberation 
showed the strongest mean-level increases up through 
old age whereas all other facets (competence, orderliness, 
dutifulness, achievement striving, self-discipline), increased 
in young and middle adulthood but declined in old age 
(after age 60–70 years). Of the extraversion facets, activ-
ity showed the most rapid mean-level declines in older 
ages, whereas excitement seeking declined most strongly 
in early adulthood. The other facets of extraversion 
(warmth, gregariousness, assertiveness, positive emotions) 
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showed curvilinear gradients with peaks in mean levels 
around the age of 60. Of the openness facets, mean-levels 
of openness for values declined relatively evenly across the 
adult lifespan, whereas mean-levels of openness to feelings 
and actions showed accelerated declines only in old age. 
Mean-levels of the other openness facets (aesthetics, ideas, 
fantasy) were highly stable. Finally, of the agreeableness 
facets, both compliance and straightforwardness showed 
strongest and most consistent mean-level increases across 
adulthood, whereas trust evinced steady increases only 
until the age of 60. Mean-levels of the three other agree-
ableness facets (altruism, modesty, tender-mindedness) 
were again rather stable.

Besides this first longitudinal facet-level study, Soto 
and John (2012) investigated mean-level changes in facets 
across five assessment points over 40 years in a sample of 
125 women aged 21 to 61 using 16 facets of the CPI-Big 
Five. Potentially due to the differences in the structure 
of the sample examined and the inventories used, results 
between their study and the Terracciano et al. (2005) re-
port were quite inconsistent. Soto and John (2012) found 
for the facets examined age-related mean-level decreases 
only for depression (neuroticism) what was also found by 
Terracciano et al.  (2005). Whereas Soto and John (2012) 
found increases for self-discipline, but no changes in order-
liness (conscientiousness) Terracciano et al. (2005) found 
curvilinear patterns for both facets. For extraversion, 
mean-levels of gregariousness decreased and assertiveness 
increased in the study from Soto and John (2012), whereas 
Terracciano et al. (2005) again found curvilinear patterns 
for both facets. For agreeableness, compassion and humil-
ity increased while Terracciano et al. (2005) found rather 
stable patterns for altruism and modesty. Openness and 
its facets showed no longitudinal trends in mean-level at 
all in contrast to findings from Terracciano et al.  (2005) 
who found a more mixed pattern mainly characterized by 
decreases particularly in old age. Studying mean-level dif-
ferences across two waves from both the self-  and other 
perspective, Schwaba et al. (2022) found a mixed pattern 
of positive and negative change in mean-levels of facets 
from the same trait domain with some facets following 
maturational trends of their corresponding trait domain 
but others did not. Interestingly, change was more pro-
nounced when reported by others than by the person itself. 
The findings are in line with Terracciano et al. (2005) and 
Soto and John (2012), for instance, in terms of changes in 
gregariousness but differed in terms of facets in openness, 
as Schwaba et al. (2022) also found significant decreases in 
phantasy and feelings.

Two other longitudinal studies with a different study 
focus also provide information on mean-level changes in 
personality facets in young German adults using three 
repeated personality assessments across a study interval 

of 15 years (Mund & Neyer, 2014) and 4 years (Deventer 
et al., 2018). The authors found changes in all traits and 
facets (except for activity; extraversion) that point mostly 
in the same direction for traits and facets (Deventer et al., 
2018; Mund & Neyer,  2014). Only very few exceptions 
were found for the facets of positive affect (extraversion), 
goal striving (conscientiousness), and unconventionality 
(openness) that evinced opposite mean-level change pat-
terns as compared with the corresponding trait. Findings 
from cross-sectional studies also highlight that the size of 
age-related differences is not necessarily consistent across 
facets and trait domains (Jackson et al.,  2009; Mõttus & 
Rozgonjuk, 2019; Soto et al., 2011).

Although first studies hint at differential patterns of 
stability and change of facets and their related Big Five 
trait domains, evidence hinges on specific characteristics 
of the original studies that complicate interpretation and 
comparability of observed trends. Above and beyond the 
noted age differences, two major methodological reasons 
challenge opportunities to detect facet-level change. First, 
when studying psychological constructs which can hardly 
be observed directly, the probabilistic nature of associa-
tions between measured items and latent psychological 
constructs calls for the consideration of measurement 
error (Borsboom,  2008). Nevertheless, previous research 
(e.g., Soto & John,  2012; Terracciano et al.,  2005) had 
often used manifest scale scores instead of latent mea-
surement models that correct for measurement error. 
Furthermore, in the application of longitudinal models, 
measurement invariance is a precondition that ensures 
differences observed across age and time can be ascribed 
to actual personality changes and not to changing psycho-
metric properties of the measured constructs (Guenole & 
Brown,  2014; Schmitt et al.,  2011). Although testing for 
measurement invariance across distinct categories such 
as groups or assessment points is straightforward, testing 
for measurement invariance along a continuous variable 
such as age is more complicated and thus rarely done. The 
continuous age analyses, though, would provide a more 
precise and realistic view of differences in measurement 
properties between people of different ages. New model-
ing procedures have been proposed that allow for a con-
tinuous treatment of variables in measurement invariance 
testing (Hildebrandt et al., 2009, 2016).

Second, previous research often contrasted stability 
and change in personality by grouping people into arti-
ficial age brackets (e.g., Brandes et al.,  2021; de Haan 
et al., 2017). Recently introduced analytical procedures in-
stead open up promising avenues to study how differences 
by or changes in age are related to differences or changes 
in rank-order stabilities and mean-levels (Hildebrandt 
et al.,  2009, 2016; see also Olaru et al.,  2019; Wagner 
et al., 2019).
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In sum, existing studies do not draw a consistent pat-
tern of whether and how the direction and size of mean-
level changes across facets and broader trait domains 
converge. As detailed below, the direct comparability 
of studies though is hampered by differences in the age 
ranges of the samples investigated, the inventories used, 
and the modeling strategies applied. Particularly for the 
phase of midlife, a developmental phase during which 
changes due to maturation have already taken place, lit-
tle is known about stability and change in mean-levels of 
facets.

1.4  |  The present study

This study extends and enriches initial knowledge about 
age-related facet-level stability and change through 
analysis of unique data collected during four occa-
sions over 11 years from 1667 people born between 1902 
through 1976 during their participation in the Seattle 
Longitudinal Study. The span of the data (age 25 years 
to age 99 years) and analytical approach (local structural 
equation modeling; Hildebrandt et al., 2009, 2016) pro-
vide for detailed description of changes in both rank-
order and mean-level for all of the Big Five personality 
facets.

Based on findings from initial longitudinal studies 
(e.g., Brandes et al., 2021; de Haan et al., 2017; Klimstra 
et al.,  2018), we expected to find substantial rank-order 
stabilities in all personality facets (greater than r  =  .50) 
comparable to the amount of rank-order stabilities in their 
respective trait domain across age. Following initial em-
pirical results (Soto & John, 2012; Terracciano et al., 2005), 
we expected to find mean-level changes for the facets as 
well. Because of the very inconsistent findings, we re-
frained, however, from making specific hypotheses for 
each facet and investigated these associations in a rather 
exploratory fashion.

2   |   METHODS

The SLS data have been published previously in a great 
variety of research, primarily on adult intelligence de-
velopment (see Schaie, 2013, for an overview). Data on 
personality as obtained in the SLS have been used in re-
search on mean-level change trajectories at the trait level 
(Graham, Weston, Gerstorf, et al., 2020) and the predic-
tive effects of trait-level personality for health outcomes 
and mortality (Graham, Weston, Gerstorf, et al.,  2017; 
Graham, Weston, Turiano, et al.,  2020; Turiano 
et al., 2020; Weston et al., 2020). No previous studies have 
used the NEO-PI-R items of the SLS to study age-related 

differences in facet-level rank-order stabilities or mean-
level changes.

2.1  |  Participants

The Seattle Longitudinal Study (SLS, Schaie, 2013), a lon-
gitudinal study of cognitive and psychosocial develop-
ment, collected data from age-heterogenous longitudinal 
samples in the Seattle, Washington metropolitan area 
in seven-year cycles between 1956 and 2012. Personality 
using the NEO-PI-R items was assessed in 2001, 2005, 2008, 
and 2012. In total, N =  1667 participants (Mage =  62.69, 
SDage = 15.62, 25–99, 55% female) provided reports about 
their personality. Overall, the sample was well-educated 
with on average 15.55 years (SD = 2.62, range 7–20 years) 
spent in formal education at the first NEO-PI-R assess-
ment in 2001. Of the 1667 participants included in this 
analysis, n = 577 participated once, n = 254 provided data 
at two assessment waves, n = 246 at three waves, and an-
other n = 590 provided data at all four assessment waves.1

Selectivity analyses comparing individuals who com-
pleted two or more assessments (n = 1090) with those 
completing only one assessment (n = 577) showed that 
participants who provided longitudinal change infor-
mation were more conscientious (d < 0.29) and open 
(d < 0.25), but did not differ in other personality traits 
or sex. Our results may thus not necessarily generalize 
to less positively selected segments of the larger pop-
ulation particularly in terms of conscientiousness and 
openness.

2.2  |  Measures

2.2.1  |  Personality facets

Individuals' personality characteristics were repeatedly 
assessed using the NEO Personality Inventory (NEO-
PI-R, Costa & McCrae,  1992), a scale with 2402 items 
that are each rated on a 5-point scale from 0 (strongly 
disagree) to 4 (strongly agree). The NEO-PI-R assesses 
five broad trait domains that each consists of 6 nar-
rower facets. Costa and McCrae built the facets in order 
to maximize differences between facets and at the same 
time keep nearly the same breadth in each facet. Facets 
were created to display specific variance so that facets 
hold information incremental to the general trait do-
main level (Costa & McCrae, 2008). Each personality 
facet is measured using 8 items (4 reversed items and 
4 non-reversed items). Reliabilities of facets are modest 
but also vary across facets ranging from 0.61 to 0.84 (see 
Table S1 in the SOM). Means, standard deviations, and 
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zero-order correlations of personality facets at the first 
assessment in 2001 can be found in Tables S1 and S2 in 
the Supplementary Online Material (SOM).

2.2.2  |  Age

Individuals' chronological age at each assessment was 
measured as the number of years between the assessment 
date and their birthdate. Figure S1 in the SOM shows age 
distributions at each assessment wave from 2001 to 2012.

2.3  |  Data analysis

The analytical procedures consisted of four main parts. 
First, as a modeling precondition, we established scalar 
measurement invariance across time for personality fac-
ets. Second, we applied local structural equation modeling 
(LSEM; Hildebrandt et al., 2009; 2016) in latent measure-
ment models to investigate the age moderation of load-
ings and intercepts (measurement invariance across age) 
and, third, the age moderation of personality stability (re-
test correlations). Fourth, we used local structural equa-
tion modeling within second-order latent growth models 
(Sayer & Cumsille, 2001) to investigate the age modera-
tion on personality mean-level change (slopes) for each 
personality trait with its underlying facets separately.

2.3.1  |  Measurement invariance across time

Starting with a configural longitudinal factor model, we 
specified increasingly restrictive measurement models 
across metric invariance (i.e., equality of factor loadings 
across time) and scalar invariance (i.e., adding equality 
of item intercepts across time). Following usual practice, 
we evaluated the model fit of these models regarding their 
overall fit with CFI > 0.95/0.90, RMSEA < 0.05/0.08, and 
SRMR < 0.08/0.11 for good/acceptable model fit, respec-
tively (Hu & Bentler, 1999; Schermelleh-Engel et al., 2003) 
and changes in fit with a change in the CFI greater than 
0.010, and a change in the RMSEA greater than 0.015 in-
dicating a statistically significant model fit deterioration 
(Chen,  2007). Tables  S3 through S7 in the SOM show 
model fits and model comparisons. We additionally tested 
whether retest correlations differ across the varying as-
sessment intervals of the study (4, 7, and 11-year time 
spans) by comparing the model fits of freely estimated and 
constrained models. That is, we tested whether correla-
tions between T1 and T2 are the same as the correlation 
between T1 and T3, for example. Constraining the models 
to equal retest correlations across assessment waves did 

not worsen their fit. These models served as the input for 
all further analyses using LSEM we introduce next.

2.3.2  |  Local structural equation modeling

To answer our research question on age-related stabil-
ity and change of personality facets, we used LSEM 
(Hildebrandt et al., 2009, 2016). Rather than dividing the 
sample into artificially constructed age groups (e.g., age 
bucket approach), age is introduced into the factor model 
as a continuous predictor that can moderate the factor 
loadings, item intercepts, latent retest correlations, and la-
tent slope means. With LSEM, individual observations are 
weighted across defined focal points (i.e., specific values 
of the continuous variable age) and structural equation 
models are estimated for each focal point. The focal points 
are ideally chosen to be as narrow as possible on the given 
continuous moderator. Because this choice mainly de-
pends on the available sample size, we defined focal points 
every third year starting at age 35 until age 80. Due to lim-
ited sample sizes at the boundaries of the moderator age, 
in some models, we had to increase the lower bound of the 
age range in the joint estimation procedure from age 35 
to age 40 years. That is, the full age range of the sample is 
used within analyses to increase power (25 until 99 years) 
but due to small samples sizes below 35 years and above 
80 years of age, no separate structural equation models 
can be specified for these age groups. A Gaussian ker-
nel function was applied to weight observations around 
specified focal points. Observations near to one point on 
the continuous scale are more similar than those farther 
away and, therefore, receive the highest weight (which is 
1). That is, observations at age 25 receive only very small 
weights compared to observations at age 35 which receive 
the highest weight. The weights are normally distributed 
around each focal point. To illustrate, a window of ob-
servations is used around each focal point specifying the 
structural equation model at this focal point and this win-
dow is sliding across the whole age span. That is, LSEM 
increases the effective sample size by including not only 
those people of an exact age, but also around the focal 
age points. In line with recommendations (Hildebrandt 
et al., 2016), we specified a bandwidth factor of h = 2 for 
smoothing the estimated curve. That is, observations that 
are farther away from the focal point than 2 times the 
bandwidth received only very small weights restricting 
the window of observations used for each focal point.

In order to test whether parameter estimates differ 
in statistically significant ways across age (focal points), 
two modeling approaches exists. First, a permutation test 
enables researchers to search for statistically significant 
deviations between the average value across the entire 
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age range of the study, that is, overall rank-order of duti-
fulness, and each specific focal point, that is, dutifulness 
rank-order at age 65. Pointwise p-values report the age 
ranges where the estimated retest correlation differs in 
statistically significant ways from the average retest cor-
relation across the whole sample age span (p < .05). That 
is, the permutation test identifies age moderations of each 
parameter separately. As the permutation test can handle 
smaller sample sizes compared to the joint estimation ap-
proach, we were able to use LSEM across an age span from 
30 to 80 years with focal points specified at every year.

Second, within a newly introduced joint estimation 
approach (Robitzsch, 2019), parameter estimates can be 
restricted to be equal across the values of the moderator. 
That is, each weighted sample is treated as individual 
group comparable to how groups are treated in multi-
group CFA modeling, which allows for the estimation of 
one parameter of interest for each group. The joint esti-
mation procedure then returns global fit indices (CFA, 
RMSEA, SRMR) that allow for model comparisons across 
increasingly restricted models. In some models, we had 
to increase the lower bound of the age range in the joint 
estimation procedure from age 35 to age 40 years while 
the upper bound was again specified at age 80 with focal 
points specified at every third year.

Of note, however, permutation tests and joint estima-
tion procedures cannot be used in tandem. The advantage 
of permutation tests—providing detailed information about 
deviation from the average value at every specified focal 
point—comes along with one disadvantage: When using 
permutation tests, no equality constraints in the measure-
ment part of the model across focal points can be specified 
and thus, results are not based on age-invariant models. 
Accordingly, results across both test procedures might differ. 
We decided to report the results of both procedures in our 
study so as to provide the reader with the full information.

Measurement invariance across age
Based on the models that already established measurement 
invariance across time, we used LSEM to test whether 
item loadings and item intercepts were moderated by age. 
By using the joint estimation approach (Robitzsch, 2019), 
we compared the global model fits of increasingly restric-
tive models (configural, metric, scalar) for all personality 
facets separately. Comparable to the procedure of test-
ing longitudinal invariance, we evaluated our models in 
their overall model fit and changes in fit criteria following 
Chen's (Chen, 2007) rules.

Rank-order stabilities across age
In a next step, we moved on to our first substantive research 
question on age-related differences in rank-order stabili-
ties again using LSEM. Based on the latent measurement 

invariance model across time and age, we investigated 
whether the retest correlations were moderated by age. 
We constrained the retest correlations to equality across 
focal points (age ranges) using again the joint estimation 
procedure within LSEM and compared global model fits. 
We additionally performed permutation tests with 1000 
permutations that search for deviations from the average 
value across the sample age range at each specific focal 
point. We thus tested for deviations in retest correlations 
from the average retest correlation across the age range.

Mean-level changes across age
Turning to our second substantive research question, we 
replaced the re-test correlation part by a growth model, 
thus specifying second-order latent growth models 
(Sayer & Cumsille, 2001) based on longitudinal invari-
ance measurement models (see Figure 1 for an illustra-
tion). We then tested whether the latent intercepts and 
latent slopes were moderated by age with LSEM. We 
specified three types of second-order latent growth mod-
els for each facet using the joint estimation approach: In 
a first model, measurement invariance across time was 
specified only. In a second model, constraints on item 
loadings and item intercepts across age (scalar invari-
ance across age) were additionally introduced into the 
model to test whether parameter estimates differ by age. 
In a third model, the means of the latent intercept and 
latent slope factors in the growth part of the model were 
constrained to equality across age to test for age-related 
mean-level changes. We again compared the global fit 
indices derived from the joint estimation procedure be-
tween the three models.

All models were identified using the effect-coding 
method (Little et al.,  2006) and specified in R (R Core 
Team, 2020), using the packages lavaan (Rosseel, 2012) and 
sirt (Robitzsch, 2019). We applied full information max-
imum likelihood procedures that used all available data 
(see Enders, 2010). All hypotheses and the analytic plan 
were preregistered on Open Science Framework (OSF) 
before data analyses began (see https://osf.io/8yp95/​regis​
trations). We report deviations from the preregistered pro-
cedure in the SOM (page 2). Model codes and SOM can 
also be found on the OSF site of the project (https://osf.
io/8yp95/).

3   |   RESULTS

In the following, we first present the results of the meas-
urement invariance testing across age. Then, we move on 
to our substantial research aims and report rank-order sta-
bilities and mean-level changes of personality facets with 
age.
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3.1  |  Measurement invariance across age

Based on the models that already established measure-
ment invariance across time, we tested whether item 
loadings and item intercepts were moderated by age 
using LSEM. Tables S8 through S12 in the SOM show that 
equality constraints on the item loadings and item inter-
cepts across age did not result in a statistically significant 
deterioration of the model fit according to the established 
criteria in CFI and RMSEA (Chen,  2007). These results 
indicate scalar measurement invariance was present and, 
thus, age-related differences in rank-order stabilities and 
mean-level changes can be examined.

3.2  |  Rank-order stability and change in 
personality facets

Turning to our first research question on age moderations 
of rank-order stabilities, Tables S13 through S17 report 
means, standard deviations, and ranges of retest corre-
lations for facets across the traits. Figure  2 shows 4-year 
latent retest correlations for all 30 facets (see online sup-
plementary materials for figures with confidence bands). 
Supporting our hypothesis, all facets showed substantial 
rank-order stabilities (r > .75). At the same time, stabilities 
were even higher than expected with some facets reaching 
(almost) perfect stability and some facets showing higher 
stabilities than their corresponding trait domain. For ex-
ample, across the age range studied, the facets modesty and 
altruism (both agreeableness), achievement striving (con-
scientiousness), vulnerability (neuroticism), and openness 

to actions (openness) exhibited consistently higher rank-
order stabilities than their corresponding trait domain.

We also observed that the pattern of stability and change 
showed commonalities and differences across facets. 
Descriptively, almost all facets showed ups and downs in 
the rank-ordering of people at different ages, with the size 
of many retest correlations being closely comparable when 
people were in their early 40s (the beginning of the age 
range studied here) with those when people were in their 
late 70s (the end of the age range studied here). Notable 
exceptions included retest correlations of anxiety, self-
conscientiousness (both neuroticism), aesthetics (open-
ness), and self-discipline (conscientiousness) for which 
rank-order stabilities were higher in midlife than in old age. 
Openness to ideas exhibited a more waved pattern with low 
rank-order stabilities in midlife and higher stabilities in old 
age. The most variable pattern of age-associated changes in 
the rank-ordering appeared to be in facets of agreeableness. 
Retest correlations of trust followed an inverted U-shape, 
those of modesty and compliance were lower in old age, 
and straightforwardness was highest when people were in 
their 40s and 70s and lowest when people were in their 60s.

Results of the permutation tests, showing deviations 
from the average sample correlations across age (see 
Tables  S13–S17), pointed to several instances of statisti-
cally significant age moderations. The decreases in retest 
correlations of anxiety, self-conscientiousness, aesthetics, 
and self-discipline in older ages differed statistically sig-
nificantly from the average correlations across our sam-
ple. In terms of openness for ideas, the permutation test 
pointed at deviations from the average retest correlation 
in early adulthood. For agreeableness, permutation tests 

F I G U R E  1   Second-order latent growth model to investigate mean-level changes in facets for anxiety (neuroticism) as exemplary 
personality facet. The key pieces of information from these analyses are whether the means of the intercept and slope factors are moderated 
by age using LSEM. Rectangles reflect NEO-PI-R items assessed to measure a facet at each assessment wave (T1–T4). For clarity reasons, 
residual covariances of same-worded items across time are not shown.
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indicated statistically significant deviations from the av-
erage correlation for all facets at some ages particularly 
in younger and older adulthood. Interestingly, despite 
these pointwise differences, model comparisons based on 
global model fit indices derived with the joint estimation 
approach suggested a somewhat different conclusion: 
Changes in fit indices between the models were only 
minor for all facets (see Tables  S8–S12 in the SOM), in-
dicating that age moderations of retest correlations were 
only minor. We will discuss these differences further.

In sum, based on Figure 2, rank-order stabilities of fac-
ets appear not to be all characterized by the same pattern 
across age and also differ from stability estimates of the 
respective trait domain. At the facet level, rank-order sta-
bility patterns appear to be much more diverse than the 
trait pattern.

3.3  |  Mean-level stability and change in 
personality facets

In order to investigate mean-level changes of facets, we 
compared the global model fits of increasingly more 

restrictive second-order growth curve models for each 
facet using joint estimation procedures within LSEM. 
Model comparisons are shown in Tables S13–S17 in the 
SOM. Figure 3 shows the estimated mean-level change at 
each age value of the 30 facets together with their respec-
tive trait domains (see online supplementary materials for 
figures with confidence bands).

As illustrated, all models showed at least acceptable 
model fit across all implemented constraints with one 
exception: The CFIs in all three models of vulnerability 
(neuroticism) and ideas (openness) were slightly below 
cut-offs (<0.90). Nevertheless, changes in CFIs between 
more restrictive models were minor (ΔCFI < 0.01). 
Additionally, in some models negative latent variances 
occurred within the joint estimation procedure (self-
conscientiousness (N4), assertiveness (E3), competence 
(C1)) that prevented us from testing age moderations of 
the mean-level trajectories for these facets. Introducing 
the constraints on item loadings, item intercepts, means 
of latent intercepts and means of latent slopes did not 
result in statistically significant model fit deteriorations 
(ΔCFI < 0.01, ΔRMSEA < 0.015) except for activity (ex-
traversion) with a change in CFI of 0.011 in models that 

F I G U R E  2   Latent retest correlations across age: 4-year stabilities (2001–2005). Colored lines represent facets, black lines represent the 
trait. 
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introduced constraints on the means of latent intercepts 
and latent slopes. That is, in line with the flat mean-
trajectories depicted in Figure 3, none of the facets showed 
age-differential changes in mean-levels across the covered 
age range from middle to old adulthood except for activity, 
which showed lower slope means at younger compared to 
older ages. Although we found increases and decreases in 
mean-levels across time also with facets indicated by sta-
tistically significant slope means (cf. Figure 3: estimated 
slope mean for each age value), such changes were found 
for all studied people irrespective of their age. As in pre-
vious studies that focused on the trait-level and in line 
with the maturation principle, we found statistically sig-
nificant increases in all facets of agreeableness. Regarding 
neuroticism, four of the six facets showed statistically 
significant mean-level changes across time. Whereas 
the facets angry-hostility and impulsiveness decreased, 
anxiety and vulnerability increased. For conscientious-
ness, people became more deliberate and less disciplined 
across time. The facets of extraversion showed decreases 
except for warmth, which showed no statistically signif-
icant mean-level changes. Finally, the openness facet of 

values exhibited increases and all other openness facets 
decreases across time. Additionally, the variances of all 
facet slopes were statistically significant, indicating that 
people differ in their rate of changes across time. In sum, 
mean-level changes across time appear to be in line with 
previous findings. However, based on Figure 3, facets do 
not illustrate age-differential patterns across the studied 
age-range from middle to late adulthood.

4   |   DISCUSSION

The current study investigated patterns of age-related 
stabilities and changes in rank-orders and mean-levels of 
personality facets from midlife to old age using four waves 
of data from the Seattle Longitudinal Study. With local 
structural equation modeling, we were able to treat age as 
a continuous moderator of stability and change in invari-
ant measurement models across time and age.

Overall, results revealed that facets can be character-
ized by both stability and change from midlife to old age: 
Whereas the relative ordering of people changed across the 

F I G U R E  3   Latent means of slopes (mean-level change) across age. Colored lines represent facets, black lines represent the trait. Please 
note that these plots do not show yearly rates of change but the estimated slope mean at specified focal point. 
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considered age range, patterns of mean-level change pre-
vailed from midlife to old age for all facets. Nevertheless, 
we found mean-level changes of facets for all people across 
time irrespective of their age that differed in direction. 
Specifying on patterns of relative change, three character-
istics stand out: First, rank-order stabilities were overall 
high mostly exceeding our expectations which were based 
on studies examining trait domains across adulthood (e.g., 
Wagner et al., 2019) or facets at younger ages (e.g., Brandes 
et al., 2021; de Haan et al., 2017). Second, the exact pattern 
of stability varied strongly between facets both within the 
same trait and across traits. Third, particularly the facets 
of agreeableness varied greatly in age-related patterns of 
rank-order stability while moving through adulthood and 
old age.

4.1  |  Cumulative continuity differs for 
traits and facets

Previous theoretical notions and empirical research has 
proposed and oftentimes supported the cumulative con-
tinuity principle of personality development predict-
ing rank-order stabilities to increase when people move 
through adult life, to reach a peak in midlife and to decrease 
at older ages (Anusic & Schimmack, 2016; Ferguson, 2010; 
Milojev & Sibley,  2017; Roberts & DelVecchio,  2000; 
Wagner et al., 2019). The results of our study suggest that 
this assumption does not hold equally well for all facets. 
Although stabilities throughout all facets were gener-
ally high (r > .70), there were nuanced differences across 
midlife and old age illustrating some communalities but 
more differences compared to the patterns established for 
personality traits (e.g., Wagner et al., 2019).

In contrast to most previous studies (e.g., Brandes 
et al.,  2021; de Haan et al.,  2017; Deventer et al., 2018; 
Mund & Neyer, 2014), our study departed from using (arti-
ficial) age-groups to test for significant differences in rank-
order stabilities from midlife to old age by means of local 
structuring equation modeling (Hildebrandt et al., 2016). 
Being able to include age as a continuous moderator is a 
strong benefit of this approach, but it is also a fairly new 
statistical procedure which confronted us not only with 
two potential options of testing statistical age differences, 
that is, a permutation test and the joint estimation ap-
proach (Olaru et al.,  2020), but also with different con-
clusions. Future research should therefore replicate our 
findings. Given that there is no clear recommendation 
on how to deal with such discrepancies in results yet, we 
would like to discuss three potential reasons as of why re-
sults of these two approaches differ.

First, both procedures differ slightly in the covered age 
range and their age-sensitivity. With the permutation test, 

we were able to test deviations between the average value 
across the age range of 30 to 80 years with yearly specified 
focal points. As the joint estimation approach, however, 
appeared to be more sensitive to sample size, we were able 
to set focal points from age 35/40 to age 80 every third 
year. Accordingly, the permutation test could be under-
stood as a more granular approach being characterized by 
more sensitivity to identify age-differences that might be 
overlooked with the joint estimation approach.

The second reason points to differences of effect vs. 
model evaluation: The permutation test shows at which 
age deviations from the average value of the entire sample 
occurred. The joint estimation approach, by contrast, pro-
vides global fit values for a model including a specific con-
straint (e.g., equality constraints on rank-order stabilities 
across all specified focal points) and these global fit values 
can be compared to an unconstrained model. Accordingly, 
one could argue that small-sized deviations at specific 
focal points might be overlooked or rated as less-relevant 
for the global model fit indices.

Third, the advantage of the increased sensitiveness of 
the permutation test comes along with one major disad-
vantage: The requirements of measurement invariance re-
strictions across age cannot be implemented in the model 
of the permutation test. Accordingly, it remains an open 
question if the results are comparable due to differences 
in measurement properties across age. Specifically, signifi-
cant deviations between one specific value and the average 
value across the age range might reflect age-related dif-
ferences in rank-order stabilities of facets, but they might 
also reflect different measurement properties of the facet 
items across age. Given these limitations on both tests, we 
would like to argue that a combination of both procedures 
provides the most detailed information about stabilities 
and changes of personality facets across age.

To discuss the nuanced differences, we found that trust 
and compliance (both agreeableness), self-discipline and 
achievement-striving (both conscientiousness), impul-
siveness and angry-hostility (both neuroticism), activity 
and excitement-seeking (both extraversion) largely fol-
lowed the cumulative continuity principle by showing 
peaks of stability around the age of 50 and decreasing 
trends in older ages. The majority of facets showed higher 
stabilities in midlife compared to older ages also support-
ing the cumulative continuity principle, however, stabili-
ties of these facets decreased across the whole considered 
age range and did not peak by the age of 50. In contrast, 
there were also facets that showed higher stabilities in old 
as compared to middle adulthood: Stabilities of openness 
to actions (openness), deliberation and competence (both 
conscientiousness) increased with increasing age. An 
exact opposite pattern of the cumulative continuity prin-
ciple was found for openness to ideas (openness), order 
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(conscientiousness), and modesty (agreeableness) with 
lowest stabilities between the age of 50 and 60 and in-
creases thereafter. In line with notions of lifespan develop-
mental theory (e.g., Baltes et al., 2006), the development 
of personality facets is characterized by a multidimen-
sional dynamic of shifts in gains and losses resulting in 
trajectories of rank-order stabilities that change direction 
as people move through adulthood and old age. As shown 
by the diversity of patterns across facets, the broad trait 
level captures and integrates a heterogenous set of behav-
iors, thoughts, feelings, and desires. Our results on facet-
specific rank-order stabilities let us assume that they are 
differently affected by the experiences people make in 
their lives. The narrower facet level appears to be better 
able to distill and display these behavioral and emotional 
differences.

To illustrate, previous studies indicated no age-
moderations of the relative ordering of people for the 
broad trait of conscientiousness (e.g., Wagner et al., 2019) 
or pointed to slight increases across the life span (Roberts 
& DelVecchio,  2000). When focusing on self-discipline 
only, however, stabilities were highest around the age of 
45–49 and decreased most strongly after the age of 64. 
When looking at potential demands that might challenge 
an individual's self-discipline at a specific phase in life, 
most people in their mid-forties have their job and family 
life settled and managed their “career-and-care-crunch” 
phase (Mehta et al., 2020, p. 436) being confronted with 
high work and family demands simultaneously. Thus, 
adults “simply” need to maintain their level of self-
discipline. After the age of 64, however, occupational 
paths may differ between people with some people get-
ting retired whereas others stay employed. Additionally, 
adults have a stronger focus on leisure and social activities 
compared to earlier phases in life (Freund, 2020). As a re-
sult, rank-orders of self-discipline change. This is in line 
with assumptions of the role continuity principle (Roberts 
& Nickel,  2017) that predicts relative changes of people 
when social roles change. We also found increases in rank-
order stabilities of openness to actions with increasing 
age. This could indicate that the course for an active life 
with an open approach to new experiences is set in middle 
adulthood. However, trying new things is seen as a pro-
tective factor for participation in the ever-changing world 
(Staudinger, 2020).

Similarly, strong contrasts emerged for the rank-order 
stability patterns of two facets of agreeableness: trust and 
modesty. Trust largely mirrored the pattern of rank-order 
stabilities in the trait level both with respect to the current 
and earlier studies (e.g., Wagner et al., 2019). That is, the 
relative ordering of people in trusting others peaks at mid-
life but substantially decreases in old age. Modesty, by con-
trast, showed rising trends in old age. Theory suggests that 

varying regulatory capacities, different goals, and motiva-
tions can result in rank-order instabilities of personality 
characteristics (Denissen et al., 2013; Specht et al., 2014). 
Particularly at the end of life, regulatory capacities are 
challenged differently between people and goals might 
change due to differences in age-related losses (Kandler 
et al., 2015; Wagner et al., 2016). This might also help to 
explain differences in stabilities of trust and modesty in 
older ages. For instance, differential trends in frailty and 
need for assistance in older ages might affect the degree to 
which people have to trust in (the support of) others result-
ing in changes in the rank-ordering of people compared 
to vital phases of adulthood. Particularly, due to changing 
living arrangements and increased divorce rates, people 
have to rely more on help outside their families (Bühler & 
Nikitin, 2020). In contrast, in older ages when people are 
retired and spend more time with the family than with 
friends (Carstensen et al., 2003; Freund, 2020), these nor-
mative network changes might result in more balanced 
regulation capacities that can explain increases in the 
rank-order stabilities of modesty. Based on such illustra-
tions, it becomes evident that nuanced differences can “get 
lost” when looking at the broad trait level, due to the wide 
behavioral repertoire that is captured in traits. Future re-
search should thus expand the current work by examining 
facet-level stability differences in other developmentally 
sensitive phases such as young adulthood and very old age.

4.2  |  Substantial stability of facet means 
from midlife to old age

Testing our second research question, results illustrated 
the unexpected finding that across the age range from 35 
to 80 years, mean-levels of personality facets did not differ 
between people of different ages. That is, across all fac-
ets except activity, mean-level changes of a person being 
40 was comparable to the mean-level change of a person 
being 60 years old. These results are in contrast with ear-
lier reports of mean-level changes in both facets (Soto & 
John, 2012; Terracciano et al., 2005) and traits (Graham, 
Weston, Gerstorf, et al., 2020; Roberts et al., 2006). At least 
three main reasons might explain the differences to previ-
ous work.

First, across existing studies different modeling ap-
proaches were used to tackle age-related patterns in 
mean-level changes. The majority of previous work mod-
eled personality facets or traits using manifest indicators 
(Graham, Weston, Gerstorf, et al., 2020; Roberts et al., 2006, 
Soto & John,  2012; Terracciano et al.,  2005; Wagner 
et al., 2016). Although this approach has such benefits as 
high flexibility with longitudinal data structure (e.g., Wu 
et al., 2009), it is also known to have a number of drawbacks. 
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First, it is known to be conflated with measurement error. 
Second, relying on manifest indicators prevents from 
testing and establishing measurement invariance across 
age and time. Thus, it cannot be ruled out that observed 
changes in mean-levels at least in part reflect measure-
ment artifacts across time or between people of different 
ages (see Ferguson, 2010). With our analytical procedures 
that had established age- and time-invariant measurement 
models we were in a position to put our research questions 
about age-related mean-level changes to a rigorous test.

Besides differences in the comparability of constructs 
across age and time, we tested whether the latent inter-
cepts and latent slopes specified in a second-order growth 
curve model were moderated by age with LSEM across 
our study interval of 11 years. That is, we tested whether 
changes occur for all people across the studied time in-
terval in a similar way or whether these trajectories differ 
by age. We found mean-level changes in facets that were 
in line with previous findings (e.g., Schwaba et al., 2022) 
suggesting patterns of personality maturation also at the 
facet level, although this did not generalize to all facets of 
the same trait domain. Importantly, these changes were 
not additionally moderated by age of participants in the 
phase from middle to late adulthood.

Second, across different studies samples differed with 
respect to the covered age-ranges. In our study, we looked 
at stability and change across a broad age range including 
participants from ages of 25 to 99 years. However, given 
the relatively smaller samples sizes at the boundaries of 
our age-distribution, we were only able to test for statis-
tically significant age moderations across a reduced age 
span from 35/40 to 80 years. Looking at both theoretical 
and empirical arguments, this specific age range has been 
related to great stability. Specifically, the notions of the 
maturation principle would suggest that by the age of 35 
many profound changes for the majority of the popula-
tion have already taken place (Roberts & Mroczek, 2008). 
Furthermore, the critical phase of age-related losses that 
is oftentimes assumed to characterize an ontogenetic 
turning point in very old age is not yet part of our sam-
ple because it is situated in the fourth age beginning at 
age 85 (Baltes & Smith, 2003). Thus, our results might be 
regarded as being situated in this specific developmental 
phase of “stabilization” with respect to personality mean 
levels.

Third, previous studies did not disentangle age ef-
fects from the effects of time. In line with previous stud-
ies investigating the trait and the facet-level (Graham, 
Weston, Gerstorf, et al., 2020; Roberts et al., 2006; Soto & 
John, 2012; Terracciano et al., 2005; Wagner et al., 2016), 
we found mean-level changes in facets across the covered 
time span of 11 years. However, in contrast to studies that 
focused on age-related change only, mean-level changes in 

facets were similar for people of different age. Taking adult 
social roles in work and family life is expected to increase 
socially mature behavior resulting in mean-level changes 
of conscientiousness, agreeableness, and emotional sta-
bility in young and middle adulthood (Bleidorn,  2015; 
Lodi-Smith & Roberts, 2007). Along these lines, we found 
increases in agreeableness and decreases in some facets 
of neuroticism and an increase in one facet of conscien-
tiousness. However, our results also point to a more nu-
anced picture. Whereas maturation effects were often not 
found for conscientiousness when studied on the broad 
trait level (e.g., Graham, Weston, Gerstorf, et al., 2020), we 
found—in line with Terracciano et al. (2005)—mean-level 
change in two facets of conscientiousness, with decreases 
in self-discipline and increases in deliberation. These op-
positive patterns might wash out effects on the trait-level. 
The same was true for the four facets of neuroticism and 
their changes across time: Whereas anxiety and vulnerabil-
ity increased, angry-hostility and impulsiveness decreased.

At the same time, we want to emphasize that despite 
the similar mean-level trends in middle adulthood and old 
age, our results also highlight that stability and change has 
to be described in different ways in this life phase. In the 
case of our facet-specific analyses, we see no age-related 
mean-level change from midlife to old age but we also see 
substantial age-related changes that are reflected in the 
relative ordering of people. Thus, researchers should be 
aware of these different approaches and try to integrate 
them into their research projects.

Fourth, across the diverse studies scholars used dif-
ferent inventories that might affect the result pattern. 
Although there is relative consensus between researchers 
regarding the higher-order structure of personality char-
acteristics on the broad trait level, less agreement exists 
regarding the lower-order structure of facets. So far, re-
searchers have proposed different numbers and names of 
facets (Costa & McCrae, 2017; John et al., 2008). Due to the 
many ways that facets can be characterized, operational-
ized, and described, interpretations of facet-level change 
depend on the specific conceptual and operational defi-
nitions used in the measurement of those facets and are, 
thus, an important source of between-study differences.

4.3  |  Limitations and outlook

In closing, we note several limitations of our study. First 
of all, this study uses self-reports to assess personality fac-
ets. Such an approach enables us to acquire meaningful 
insights into peoples' personality self-concepts and inner 
states (Vazire,  2010), but observer reports can comple-
ment personality descriptions by adding an outside per-
spective that is less prone to socially desirable responding 
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or hidden spots of the self (Vazire & Carlson,  2011). So 
far, research was able to illustrate that the self and others 
report similar developmental trajectories specifically at 
younger ages, but there were also substantial discrepan-
cies in agreeableness in adolescence (Luan et al.,  2017). 
An initial study showed that facet-specific age-related 
change was more pronounced when reported by observers 
than by people themselves (Schwaba et al., 2022). Future 
research should thus expand this knowledge on how com-
munalities and discrepancies between self and others es-
tablish on the narrower facet level.

Second, although our data cover a large age range of 
adulthood, parameters could only be reliably estimated 
for ages 35/40 through 80 years. As such, the data cannot 
inform us about how personality changes during other 
developmentally interesting periods such as adolescence 
or very old age. Future research should extend the study 
of stabilities and changes of personality facets into both 
younger and older ages. For example, an interesting av-
enue would be to investigate whether different facets of 
extraversion are more strongly affected by age-related 
physical losses than other facets and whether experience 
of frailty might lead to decreases in some facets but not 
others. Additionally, our sample was fairly homogenous, 
in that it included American participants living in the 
metropolitan area of Washington, Seattle. Although one 
can imagine that some of the experiences that might affect 
personality facet stability and change, such as childbirth 
or retirement, generalize across cultures, replication with 
other and more diverse samples is needed (Arnett, 2008).

Third, we had a time-lag of several years between our 
assessments. Personality development theory suggests 
that personality change occurs in a bottom-up fashion 
with prolonged manifestations of lower-order personal-
ity characteristics that scale-up to long-term changes on 
broader personality characteristics levels (e.g., Wrzus & 
Roberts, 2017). Different, but at least yearly time-intervals 
have been used to study personality stability and change 
on the facet level with mixed findings in terms of stability 
and change (e.g., Brandes et al., 2021; Klimstra et al., 2018; 
Soto & John,  2012; Terracciano et al.,  2005). Future re-
search needs to identify the time-scale (yearly, monthly, 
weekly, daily) on which the underlying change processes 
actually manifest (Luhmann et al., 2014).

Finally, we found that the rank-ordering of people 
differed with age. We cannot rule out, however, that age-
related changes are due or at least confounded by cohort-
related differences (Gerstorf et al., 2020). So far, previous 
research established cohort-related differences in broad 
personality trait domains (Brandt et al., 2022; Mroczek & 
Spiro, 2003; Terracciano et al., 2005), but no facet-specific 
analyses exist. Future research should investigate which 
facets might be most prone to cohort effects.

5   |   CONCLUSION

Expanding the knowledge about change in personality, 
we found that personality facets show substantial stability 
both in terms of rank-orders and mean-levels from midlife 
to old age. Despite this great stability, the relative order-
ing of people in personality facets also varied substantially 
across the considered age range. Most importantly, the pat-
tern of rank-order stabilities differed across facets of the 
same trait and across traits illustrating the diverse behav-
ioral and emotional repertoire that is captured in different 
facets. Our results thus highlight that facet-specific analy-
ses can bring to light what is hidden at the broad trait do-
main level. Given that personality characteristics and how 
these change over time often play a paramount role for a 
multitude of important life outcomes such as occupational 
success, health, or well-being (Brandt et al., 2021; Roberts 
et al.,  2007; Soto,  2019), understanding when personal-
ity is stable or changing is crucial to identify age periods 
when risk for detrimental life outcomes may be expressed. 
Future research should thus further invest to use informa-
tion on differential change at the facet level to help to bet-
ter understand antecedents, drivers, and consequences of 
personality stability and change. Thus, more detailed be-
havioral and motivational information are needed about 
which particular aspect of personality change.
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ENDNOTES
	1	 Within the SLS, longitudinal assessments were done at 7-year in-

tervals. The NEO-PI-R was included into the study both on and off 
time to the original longitudinal sample. Thus, for the NEO-PI-R 
assessments, some people were missing by design.

	2	 Originally, the NEO-PI-R covers 240 items. In the SLS, however, 
one extraversion item of the facet activity is missing at 2001, re-
sulting in 239 items in 2001 and 240 items at all other assessment 
waves.
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