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Abstract

In this study, we examined how Big Five personality traits relate to outcome-based resilience in primarily female,
upper-middle class, ethnically diverse U.S. adolescents (baseline V= 535; age range = 15-17) oversampled on elevated
neuroticism. Cross-sectional, prospective-longitudinal, and dynamic analyses were performed with 8-year longitudinal
data. Using a residualization approach, we approximated resilience as low stressor reactivity, calculated by regressing
depression and anxiety diagnosis severity onto chronic stressor exposure over 1-year periods. Cross-sectional associations
with stressor reactivity were observed for neuroticism (positive), extraversion (negative), openness (positive), and
conscientiousness (negative). A positive prospective-longitudinal association with stressor reactivity was observed
for neuroticism. In contemporaneous and lagged dynamic analyses, within-persons dynamics and mean levels of
neuroticism (positive) and extraversion (negative) were associated with stressor reactivity. There were also unique
associations with stressor reactivity for neuroticism (positive), extraversion (negative), and agreeableness (positive).
Results indicate relevance of mean levels and intraindividual dynamics of personality, particularly neuroticism, for
resilience in adolescents.
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Disorders that involve distress and are often triggered
by stressors—including depression, anxiety, and trauma-

of mental health during and after stressor exposure
(Bonanno et al., 2011; Kalisch et al., 2017)—can inform

related disorders—are highly prevalent, disabling, and
burdensome mental-health conditions (Hendriks et al.,
2015; Kessler et al., 2012). Although life stressors are
robust predictors of these conditions (e.g., Hammen,
2005; Mineka et al., 2020; Uliaszek et al., 2012; Vrshek-
Schallhorn et al., 2015), not all individuals who experi-
ence stressors go on to develop such disorders.
Accordingly, research on individual characteristics that
contribute to resilience—the maintenance or recovery

prevention efforts. Because adolescence is marked by
pervasive stressful experiences, increased stress-
response activity, and stress-associated psychopathol-
ogy onset (Compas et al., 1993; Dahl & Gunnar, 2009;
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Hammen, 2005), this developmental period is crucial
for studying predictors of resilience. Devoting resources
to adolescent mental health can also yield long-lasting
gains because early onset psychopathology is associ-
ated with long-term vulnerability (Stelmach et al., 2022).
In the present study, we examined cross-sectional,
prospective-longitudinal, and dynamic associations
among Big Five personality traits and outcome-based
resilience (i.e., resilience as an outcome of good
mental health during and after stressor exposure) in
adolescents from the Youth Emotion Project (Zinbarg
et al., 2010).

Personality is conceptualized as patterns of emo-
tions, behaviors, and thoughts that are relatively stable
across time and across situations (Johnson, 1997).
Personality is malleable in childhood and continues to
change throughout the life span (Bleidorn et al., 2022;
Schwaba & Bleidorn, 2019). The Big Five personality-
trait domains—neuroticism, extraversion, openness,
agreeableness, and conscientiousness—are well-studied
individual characteristics in relation to how people
behave and adapt. A person elevated on neuroticism is
prone to chronic negative affect, unpleasant experi-
ences, frequent worry, and emotional instability. High
neuroticism is also associated with ineffective coping,
poor impulse control, low self-esteem, and irrational
thinking and is a potent risk factor for psychopathology
(Breslau & Schultz, 2013; Noteboom et al., 2016; Zinbarg
et al., 2016). A person who is elevated on extraversion
tends to be energetic, sociable, affectionate, and asser-
tive (McCrae & John, 1992; Soto & John, 2017). High
extraversion is also associated with a tendency to expe-
rience positive emotions (Watson & Humrichouse,
2000). A person who is elevated on openness tends to
be creative, curious, intellectual, and sensitive to aes-
thetics and may hold unconventional values. High
agreeableness describes a person who tends to be
cooperative, respectful, sympathetic, and caring. Finally,
someone who is elevated on conscientiousness tends
to be diligent, organized, and responsible and inhibits
impulsive behavior (McCrae & John, 1992; Soto & John,
2017).

Personality has a well-established relation with men-
tal health (Klein et al., 2011; Krueger & Tackett, 2003;
Soto, 2019; Tackett, 2006; Wright & Hopwood, 2022).
One prominent model that links personality to psycho-
pathology is the vulnerability model. The vulnerability
model poses that personality traits may increase an
individual’s risk to develop psychopathology (Krueger
& Tackett, 2003; Tackett, 2006). There is extensive sup-
port for this causal model in samples across the life
span. For example, longitudinal studies demonstrate
causal associations between high neuroticism and inter-
nalizing psychopathology (e.g., Davis et al., 2015;

Lawson et al., 2023; Mufson et al., 2002) and suicidality
(Fergusson et al., 2003) and low conscientiousness and
suicidality (Caspi, 2000). In the Youth Emotion Project
sample, there is support for neuroticism increasing risk
of depression and anxiety longitudinally (e.g., Mineka
et al., 2020; Williams et al., 2021; Zinbarg et al., 2016)
and a role of extraversion in predicting onsets of these
disorders over 3 years (Metts et al., 2021). The other
side of the vulnerability perspective is also a growing
focus of research, which demonstrates that personality
traits can decrease risk for psychopathology over time
(e.g., Hastings et al., 2000; Shiner & Masten, 2002).

Personality also influences how people select,
change, create, and interpret situations and reflects dif-
ferences in the magnitude or likelihood of a reaction
to life challenges (Caspi et al., 2005; Wrzus et al., 2016).
Personality relates to perceptions about stressful events
with correlational and longitudinal evidence (Haehner
et al., 2023; Rakhshani et al., 2022). Accordingly, per-
sonality may contribute to how individuals adapt to life
stressors (Riolli et al., 2002; Watson & Hubbard, 1996).
In sum, personality affects the risk of adolescents
regarding psychopathology onset and can influence
how individuals adapt to life stressors.

Resilience factors are extraindividual or intraindi-
vidual variables that (partly) predict to what extent
individuals maintain or recover their mental health in
the face of stressors, that is, to what extent they will
exhibit outcome-based resilience (Bonanno et al., 2024;
Kalisch et al., 2017, 2024). Personality traits are candi-
date resilience factors based on the idea that the pat-
terns of emotions, thoughts, and behaviors that define
them may affect how individuals adapt to stressor expo-
sure. From this conceptualization, personality is distinct
from resilience but may contribute to it. Findings from
cross-sectional studies of the Big Five personality traits
consistently suggest negative associations between neu-
roticism and resilience. Such effects have been observed
in adults in the context of the COVID-19 pandemic
using a residualization-based metric of outcome-based
resilience (Bogemann et al., 2023; Kalisch et al., 2021,
Veer et al., 2021), adults affected by the Kosovo War
using self-reported mental-health outcomes adjusting
for stressor exposure (Riolli et al., 2002), and university
students using self-reported trait resilience (Balgiu,
2017; Nakaya et al., 2006). Meta-analytic evidence also
supports a negative association between neuroticism
and self-reported trait resilience (Oshio et al., 2018).
Extraversion, openness, and conscientiousness demon-
strate positive associations with resilience, operational-
ized as fewer self-reported mental-health problems
controlling for stressor exposure in adults affected by
the Kosovo War and in undergraduates with self-
reported trait resilience (Nakaya et al., 2000; Riolli
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et al., 2002). There is also cross-sectional and meta-
analytic evidence to support positive associations among
extraversion, openness, agreeableness, and conscien-
tiousness with self-reported resilience (Balgiu, 2017;
Oshio et al., 2018). Posttraumatic growth—positive psy-
chological change resulting from challenging circum-
stances; Jayawickreme & Blackie, 2014)—also positively
relates to extraversion, openness, and agreeableness
(Linley & Joseph, 2004; Tedeschi & Calhoun, 1996). In
sum, cross-sectional research suggests that neuroticism
may be detrimental to resilience, whereas other personality-
trait domains may benefit resilience.

Longitudinal research on personality and outcome-
based resilience against development of mental-health
conditions is sparse.! One study found a negative pro-
spective association between neuroticism and a
residualization-based metric of resilience in adults over
5 weeks during the COVID-19 pandemic (Bogemann
et al., 2023). A study in German adults found that base-
line neuroticism (negatively) and conscientiousness
(positively) were associated with a residualization-
based metric of resilience informed by self-reported
depressive symptoms and number of macro-stressors
experienced over 3 years (Linnemann et al., 2022). A
separate study in Danish soldiers found that neuroti-
cism was negatively related to resilience profiles (i.e.,
consistent low symptoms of posttraumatic stress disor-
der over 7 months; Berntsen et al., 2012). Finally, a
study in Dutch adults modeled resilient and nonresilient
profiles according to Big Five traits (i.e., elevations on
all traits except for neuroticism as resilient) and found
that resilient adults experienced a faster recovery in
self-reported anxiety and depression symptoms follow-
ing job-disability onset (Asselmann et al., 2021). In sum,
longitudinal research is limited to adult samples and
has not focused on chronic stressor exposure to inform
resilience.

Separately, given the dynamic nature of resilience,
there is a need for research examining resilience pro-
cesses (Bonanno, 2021; Kalisch et al., 2017). Resilience
processes are changes at the individual level that con-
tribute to improved adaptation to stressors and thereby,
eventual good long-term mental-health outcomes
(Kalisch et al., 2017). Such changes may be initiated by
stressor exposure itself, particularly when individuals
develop new strategies or competencies that help in
recovery from adversity, such as experiences of self-
efficacy. Changes may also have other sources, such as
developmental processes like maturation (Kalisch et al.,
2021). Given evidence that personality traits change
over time (e.g., Bleidorn et al., 2022), it is possible that
personality changes in our sample may associate with
individual stressor-reactivity (SR) changes and thereby
influence long-term outcomes.

The Present Study

In this study, we aimed to examine whether personality
traits contribute to an adolescent’s ability to maintain
positive mental-health outcomes following stressors
over an 8-year period. We study this in adolescence
because of stressor prevalence and psychopathology
onset during this time and examine these associations
longitudinally given that young adulthood is a period
marked by uncertainty, instability, and high prevalence
of mental-health difficulties (Arnett et al., 2014). First,
we aimed to replicate cross-sectional associations among
the Big Five personality traits and outcome-based resil-
ience. Second, we aimed to contribute to a dearth of
longitudinal research on this topic by examining the
prospective relationship between personality and out-
come-based resilience over a longer time course than
existing longitudinal research. Third, we aimed to exam-
ine dynamic associations between annual changes in
personality and outcome-based resilience in individuals
over an 8-year period. We address this third aim by
focusing on the dynamic within-subjects component and
studying contemporaneous associations and prospective
(i.e., lagged) associations of annual changes in personal-
ity with outcome-based resilience 1 year later.

We operationalize resilience as an outcome of rela-
tively lower SR. After deriving an estimate of our sam-
ple’s normatively expected amount of mental-health
problems given different levels of stressor exposure,
we calculate the divergence of individual depression
and anxiety diagnosis severity from this norm relative
to participants’ individual chronic-stressor-exposure
scores during a given 1-year time window. The regres-
sion residuals quantify SR scores such that a negative
residual/SR score represents lower than expected diag-
nosis severity given an individual’s chronic-stressor-
exposure level (i.e., higher resilience) and a positive
residual/SR score represents a higher than expected
diagnosis severity given their chronic-stressor-exposure
level (i.e., higher susceptibility). The purpose of this
residualization approach is to correct for individual
differences in stressor exposure given that participants
do not all have comparable stressor experiences
(Kalisch et al., 2021). This is critical because adoles-
cents may exhibit differences in mental-health difficul-
ties over a given year, but these differences may be due
to stressor burden rather than differences in resilience
(Bogemann et al., 2023).

We hypothesized that neuroticism would have a
positive association with SR scores, whereas extraver-
sion, openness, agreeableness, and conscientiousness
would have negative associations with SR scores
cross-sectionally (Hypothesis 1) and longitudinally
(Hypothesis 2). In addition, we hypothesized that
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annual changes in neuroticism would positively covary
with SR scores over time, whereas annual changes in
extraversion, openness, agreeableness, and conscien-
tiousness would negatively covary with SR scores over
time (contemporaneous dynamic association; Hypothesis
3). Finally, we hypothesized that annual changes in
neuroticism would positively associate with SR scores
1 year later, whereas annual changes in extraversion,
openness, agreeableness, and conscientiousness would
negatively associate with SR scores 1 year later (lagged
dynamic association; Hypothesis 4).

Transparency and Openness

This secondary data analysis was not preregistered.
De-identified data and analysis code are hosted on OSF
at https://osf.io/3wa7j/. Supplemental Material for this
article is available online. We used existing data from
a larger study in adolescents and did not involve new
data collection. Thus, the sample size was determined
by the broader study (Zinbarg et al., 2010). Participants
were recruited based on neuroticism, and the process
for screening and study inclusion are described below.
We used a subset of variables that were selected a priori
to address our study’s aims. Thus, all measures that are
relevant to the current study are reported. There were
no manipulations in the present study. All study pro-
cedures were approved by Institutional Review Boards
at Northwestern University (Protocol 00007246) and
University of California, Los Angeles (Protocol
10-001607) and were carried out in accordance with
the provisions of the Declaration of Helsinki.

Method

Participants

A total of 1,976 adolescents were screened beginning
in fall 2002 for the Youth Emotion Project, a two-site,
8- to 10-year longitudinal study, and 1,269 were invited
to participate in the longitudinal study using a strategy
that oversampled adolescents who scored high on a
neuroticism screening measure to increase the number
of and variance in anxiety and depressive disorder
onsets over the follow-up period (Zinbarg et al., 2010).
Of these adolescents, 688 participants agreed and had
parental consent to participate in the study. Of those
adolescents, 627 completed baseline assessment. The
present study included 535 adolescents who completed
structured diagnostic interviews, life-stress interviews,
and self-report measures of personality at baseline in
cross-sectional analyses. Longitudinal and dynamic
analyses were performed in 455 adolescents who had
data available for at least one follow-up interview. The
sample at each time point was 535 (cross-sectional) and

455 (longitudinal) at baseline, 403 at 1-year follow-up,
341 at 2-year follow-up, 344 at 3-year follow-up, 346
at 4-year follow-up, 347 at 5-year follow-up, 342 at
6-year follow-up, and 311 at 7-year follow-up. The
umbrella study aimed to examine psychopathology risk
factors during the transition into early adulthood in
three cohorts of high school juniors from two diverse
public high schools in suburban Chicago and suburban
Los Angeles (Zinbarg et al., 2010). Individuals exhibit-
ing high levels of neuroticism (top tertile) as measured
by the neuroticism subscale of the revised 23-item
Eysenck Personality Questionnaire Neuroticism Scale
(Eysenck & Eysenck, 1975) were oversampled? (Clark
et al., 1994; Hayward et al., 2000). For detailed sam-
pling procedures, see Zinbarg et al. (2010).

The resulting sample used in cross-sectional analyses
had a mean age of 16.11 years (SD = 0.41) at baseline
(ages 23-25 at the end of the study period) and was 68%
female and 50.7% White, 14.4% Hispanic/Latino/a/e/x,
11.2% African American/Black, 4.5% Asian, 0.7% Pacific
Islander, 13.6% multiracial, and 4.9% “other.” Participant
socioeconomic status (SES) was coded based on partici-
pants’ report of their parents’ educational attainment
and occupational status (Hollingshead, 1975). The
Hollingshead index ranges from 0 to 606; scores greater
than or equal to 40 correspond to trained/professional
parental employment. Many of our participants reported
parental occupations requiring minimal formal training
(M =48.56, SD = 12.70). A portion of our sample also met
for a lifetime depressive (12 = 126; 23.6%) or anxiety (1 =
109; 20.4%) disorder diagnoses at baseline.?

Regarding missingness, there was a significant asso-
ciation between missing data on focal variables and SES
(r = =10, p = .019), indicating that participants with
lower SES had more missing data compared with par-
ticipants with higher SES. SES was included as a covari-
ate in analyses given that this variable added incremental
value to the model and predicted the variable with
missing data. There were no significant associations
among missing data on focal variables and age, gender,
ethnicity, or baseline diagnostic status (ps > .05).

Participants from Chicago (7 = 263) and Los Angeles
(n = 272) differed according to age, #(533) = 4.98, p <
.001; gender, x*(1) = 6.80, p = .009; race/ethnicity, 3*(6) =
58.48, p < .001; and SES, #533) = 4.35, p < .001.
Participants from the two sites also differed on some
focal variables at baseline and select follow-up time
points. Consequently, site was included as a covariate
in all analyses.

Procedure

Participants who assented to the study and completed
the Eysenck Personality Questionnaire Neuroticism
Scale received $10. Participants in the final sample
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completed life-stress and diagnostic interviews and
annual self-report measures of personality traits and
related cognitive vulnerabilities. Baseline and 1-year
follow-up interviews and self-report questionnaires
were completed at in-person sessions after school.
Remaining follow-up interviews were conducted by
phone, and questionnaires were completed by mail or
online. Participants were recontacted 10 months after
each assessment point to schedule the subsequent inter-
view. If participants were not reachable or available to
complete study procedures at a given time point, they
were contacted later to schedule the following interview.
Life-stress and diagnostic interviews lasted approxi-
mately 2.5 hr combined. Self-report measures took
approximately 45 min to complete following the inter-
views. Participants received $40 for completing inter-
view and questionnaire measures at baseline and
$15 to $55 for follow-up interviews. Participants
were offered a bonus payment for completing all
assessments.

Measures

Personality. The Big Five Mini-Markers Scale (Saucier,
1994) was used to measure five personality traits: neu-
roticism, extraversion, openness, agreeableness, and
conscientiousness. This measure is a 40-item self-report
questionnaire. Sample items for each trait were “moody”
(neuroticism), “talkative” (extraversion), “intellectual”
(openness), “cooperative” (agreeableness), and “effi-
cient” (conscientiousness). Each item was rated on a Lik-
ert scale from 1 (extremely inaccurate) to 9 (extremely
accurate), and trait subscale composite scores were cal-
culated from averaging responses to the eight items that
informed each subscale. Cronbach’s as for each trait in
this sample were acceptable to good at baseline (.81 for
neuroticism, .82 for extraversion, .78 for openness, .80
for agreeableness, .73 for conscientiousness). Measure-
ment invariance analyses demonstrated adequate fit for
models testing invariance over the study period (see Sup-
plemental Material 1 in the Supplemental Material).

As a secondary measure of neuroticism, we analyzed
configural invariant factor scores that were previously
generated. Factor scores were derived from the general
neuroticism factor (GNF), a hierarchical neuroticism
model that has been previously validated (Zinbarg
et al., 2016). The GNF model was defined using several
standard measures of neuroticism (International
Personality Item Pool-NEO-PI-R, Goldberg, 1999;
Behavioral Inhibition Scale, Carver & White, 1994; Big
Five Mini-Markers Scale, Saucier, 1994) in addition to
measures of cognitive risk for depression and anxiety
(Cognitive Style Questionnaire, Alloy et al., 2000;
Hankin et al., 2004); Dysfunctional Attitudes Scale,

Weissman & Beck, 1978); Personal Style Inventory,
Robins et al., 1994; Anxiety Sensitivity Index—Expanded
Form, Li & Zinbarg, 2007; Reiss et al., 1986). Thus, this
model—consistent with other models of neuroticism
(Costa & McCrae, 1992; Eysenck & Eysenck, 1985;
Lilienfeld et al., 1993; Scheier et al., 1994)—expands
the measure of neuroticism to include cognitive mea-
sures as facets that have not previously been recognized
as possible neuroticism facets (for modeling specifics
and conceptual rationale, see Zinbarg et al., 2016).

Stressor exposure. Stressor exposure was operational-
ized as the sum of chronic stressor ratings from the
UCLA Life Stress Interview (Hammen, 1991; Hammen
et al., 1987).% This measure is a semi-structured interview
of factual information about ongoing, typical conditions
in 10 life domains (close friendships, social life, romantic
relationships, family relationships, neighborhood/dorm
environment, academic performance, work environment,
financial status, personal health, family-member health).
Each domain was rated by trained and reliability-
certified interviewers to indicate the severity of chronic
stressors on a behaviorally anchored scale ranging from
1 (minimal stress) to 5 (very stressful circumstances)
using half-point increments.® Interviewer ratings were
based on objective information about each domain. The
information collected varied by domain. For example,
the social-life domain was focused on an individual’s
social group, number of friends, activities, presence of
conflict, and popularity. In this domain, a score of 1
was assigned to an “exceptional” social life character-
ized by having many good friends, being very popular,
engaging in diverse activities, having a diverse group
of friends, getting along with others, and having no
conflict, whereas a score of 5 was categorized as “rare/
no social life” characterized by having severe social
problems with no friends, being totally isolated from
peers or having frequent conflicts and fights, and being
rejected by peers. Although this approach does not
account for the presence of individual stressors, it can
be reasonably assumed that greater stress severity scor-
ing appropriately captures the objectively stronger
stressor burden through the presence of many indi-
vidual or severe stressors in the respective domain.
Chronic strain was informed by duration in the self and
other health domains (need for continuous care or
treatment corresponds to higher severity), academic
domains (unstable effort corresponds to higher sever-
ity), and relationship and neighborhood/dorm domains
(more instability corresponds to higher severity).
Interviews administered at baseline covered the past
12 months. Interviews administered at each follow-up
time point assessed stressors occurring in the interim
since the previous interview. If an interview had been
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missed, only the previous 12 months were assessed
because of concerns about the accuracy of memory
going back further in time.® Z scores were calculated
for chronic life stressors given that the full interview
collects data on chronic and episodic life stressors,
which are on different scales, and each type was used
when determining the best explainer of variance in
mental health. To determine baseline reliability of
chronic life stressors, intraclass correlation coefficients
(ICCs) were calculated using 76 intersite- and intrasite-
rated audiotaped interviews. The cross-site ICCs ranged
from .57 to .91 for each domain and averaged .73 across
domains (Doane et al., 2013).

Psychopathology. Psychopathology was operational-
ized as the sum of clinical severity ratings of depressive
and anxiety disorders assessed using the Structured Clini-
cal Interview for the DSM-IV, nonpatient edition (First
et al,, 2002) at baseline and follow-up time points.
Depressive disorders included major depressive disorder,
dysthymia, and depressive disorder not otherwise speci-
fied. Anxiety disorders included panic disorder, general-
ized anxiety disorder, social anxiety disorder, specific
phobia, posttraumatic stress disorder, acute stress disor-
der, obsessive compulsive disorder, and anxiety disorder
not otherwise specified. Diagnostic interviews assessed
current and past diagnoses at each time point. Follow-up
interviews assessed diagnoses occurring in the interim
since the previous interview unless an interview had
been missed, in which case, only the previous 12 months
were assessed.” For the current analyses, the baseline
diagnosis variable accounted for current diagnoses only
to match the period of stressors covered by the stress
interview administered at baseline. Follow-up diagnosis
variables accounted for current and past diagnoses to
match the period of stressors covered by stress inter-
views. Clinical severity ratings were made by trained
interviewers for each diagnosis. Current diagnoses were
rated using a severity scale® from 0 to 8, and past diagno-
ses were rated using a severity scale from 0 to 2 (0 =
noncase, 1 = probable case, 2 = case, Di Nardo & Barlow,
1988). Participants were given a clinical severity rating for
all diagnoses assessed; 0 was assigned when a diagnosis
was not present, and a score of at least 1 was assigned
when not otherwise specified or diagnosable presenta-
tions were assigned. Given that past and current clinical
severity ratings were on different scales, z scores were
calculated for the mental-health variables to combine
clinical severity ratings across current and past diagnoses.
The calculated z scores were averaged for analyses using
current and past diagnoses to inform variables. Interrater
reliability (Cohen’s x; Cohen, 1960) was acceptable to
good when aggregated across all disorders (x = .82) and
for individual disorders (e.g., major depressive disorder:

Kk = .83; generalized anxiety disorder: k = .85; Uliaszek
et al., 2009).

SR. In line with recent definitions of resilience (Bonanno
et al., 2015; Kalisch et al., 2017), we operationalize higher
resilience as more positive long-term mental-health out-
comes despite stressor exposure. We approximate this
outcome-based resilience by calculating participants’ SR,
that is, their individual divergence from the sample’s
norm relationship between mental-health problems and
stressor exposure (Kalisch et al., 2021; Veer et al., 2021).
In a first step, we established the sample’s average
stressor—psychopathology relationship across all relevant
time points by regressing psychopathology onto stressor
exposure (i.e., the normative SR). We then calculated par-
ticipants’ individual SR scores at a given time point as the
deviation of their psychopathology score from that aver-
age stressor—psychopathology relationship, relative to
their individual stressor exposure score, by taking its
regression residual. In this way, we obtained a continu-
ous score that is smaller the less mental-health difficulties
participants exhibit in the covered time window while
accounting for individual differences in stressor exposure
during this time window. This is advantageous over ana-
lyzing raw psychopathology scores, which may also vary
simply because they were differentially exposed (Kalisch
et al., 2021). Relatively lower SR over longer time win-
dows corresponds to relatively better long-term mental
health despite exposure (i.e., resilience). In scenarios in
which stressor exposure is not limited to a single defined
time point, stressor exposure may vary considerably in
timing and severity within and between persons. Further-
more, when studying multiple time points and longer
time frames, the SR score approach is a suitable method
to operationalize resilience. The latter also excludes that
chance SR fluctuations overly affect the interpretation of
results. By contrast, within-persons variations in SR at
shorter timescales may well be exploited to describe tem-
poral changes in a participant’s stressor adaptation and
link them to temporal changes in resilience factors,
thereby describing resilience processes. SR scores, a close
approximate to individual SR (and by extension, resil-
ience), have been supported by their association with
resilience factors in various samples (Bogemann et al.,
2023; Cahill et al., 2022; van Harmelen et al., 2017; Veer
et al., 2021).

For the cross-sectional analysis, we fit the stressor—
psychopathology regression line over 535 participants.
A linear regression analysis was performed to model
the cross-sectional stressor—psychopathology relation,
and individual SR scores were quantified by the model
residuals as described above. For longitudinal analyses,
we fit the stressor—psychopathology line over data
from 455 participants during Years 1 through 8. The
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longitudinal stressor—psychopathology line was deter-
mined by a linear mixed model with random slopes
and intercepts for participants. The fixed-effect esti-
mates for the slope and intercept were then used as
estimates of the sample’s average longitudinal stressor—
psychopathology relationship, which represents the
normative relationship between stressor exposure and
psychopathology in our sample (Kalisch et al., 2021).

To ensure that SR calculation was based on unbiased
normative stressor—psychopathology lines, we exam-
ined our sample for influential data points and tested
for the presence of nonlinear stressor—psychopathology
relationships. Outlier analysis was performed separately
for the cross-sectional SR scores and longitudinal SR
scores using Mahalanobis distance to reduce bias in SR
scores (Mahalanobis, 1936). Cases were excluded from
analyses if y* values corresponded to p < .001. Following
removal of outliers, careless responders, and partici-
pants without baseline assessment, stressor exposure
explained 9.79% variance in psychopathology in the
cross-sectional analysis (adjusted R? and 15.00% of
variance in psychopathology (combined fixed slope
and random slope R? for multilevel models; Rights &
Sterba, 2019) in the longitudinal analysis. Adding a
second-order polynomial term did not improve model
fit for the cross-sectional SR, F(1) = .77, p = .382, or in
the longitudinal SR score calculation, y*(4) = 2.88, p =
.578. Therefore, the quadratic term was not included in
SR score calculations.

Data analysis

Analyses to inspect for careless responding (criteria:
< 80% of Mini-Markers scale completed, “longstring” for
invariant responses, Mahalanobis distance for random
responding; Ward & Meade, 2023) and for calculating
the SR scores (described above) were conducted using
RStudio 2023.03.0+386 (RStudio Team, 2023). We used
Bayesian estimation and Blimp 3 software for analyses
in which personality predicted SR scores (Keller &
Enders, 2021). For model equations, see Supplemental
Material 3 in the Supplemental Material.

We used the potential scale reduction factor diag-
nostic (Gelman & Rubin, 1992) to establish the algo-
rithm’s convergence (i.e., initial burn-in period), and
we based all analyses on a varied number of iterations
depending on model type following the initial burn-in
period. This iterative process produces a distribution
of estimates for each model parameter (i.e., posterior
distribution), the center and spread of which (i.e., the
posterior median and standard deviation, respectively)
serve as point estimates and measures of uncertainty
that are analogous to frequentist point estimates and
standard errors. We report standardized coefficients of
the posterior medians and corresponding standard

deviations. To evaluate individual model parameters,
we used 95% credible intervals (CIs) and Bayesian Wald
tests (Asparouhov & Muthén, 2021).

Bayesian estimation assumes a conditionally missing
at random process in which unseen scores carry no
information about missingness beyond that contained in
observed scores. Blimp’s Markov chain Monte Carlo algo-
rithm (a) estimates all model parameters given the filled-
in data from the prior iterations and (b) uses updated
model parameters to estimate missing values. For more
information on missing data and sensitivity analyses that
consider a missing not at random process, see
Supplemental Material 4 in the Supplemental Material.

For each analysis type, we performed eight models:
Models 1 through 6: each trait independently; Model 7:
all traits with Mini-Markers neuroticism; Model 8: all
traits with GNF representing neuroticism. To examine
cross-sectional associations, linear regression analyses
were performed with baseline personality traits as pre-
dictors and baseline SR scores as outcomes. To examine
prospective-longitudinal associations, two-level linear
mixed-model analyses (repeated measures at Level 1,
participants at Level 2) were performed with baseline
personality traits as predictors of SR scores over seven
follow-up time points nested within individuals. Cross-
sectional and prospective-longitudinal analyses were
repeated for participants in the top two tertiles of
stressor exposure (according to baseline stressor exposure
for cross-sectional analyses and mean stressor exposure
over the study period for prospective-longitudinal anal-
yses) to explore whether results apply when excluding
participants with low stressor exposure. The coeffi-
cients examined in cross-sectional and prospective-
longitudinal models were the point estimates for the
personality-trait effects in each model.

For dynamic analyses, two-level linear mixed-model
analyses were conducted. Personality traits and longi-
tudinal SR scores were used. Each personality trait was
disaggregated into its between-persons components
(mean across assessments) and its within-persons devi-
ations from the mean at each time point (referred to as
“annual changes” in predictors). Coefficients examined
in dynamic models representing annual changes were
point estimates for the person-centered personality-trait
effects at Time; in concurrent dynamic analyses (pre-
dicting Time; SR) and person-centered personality-trait
effects at Time,_, in prospective dynamic analyses (pre-
dicting Time; SR). Separately, coefficients examined in
dynamic models representing “mean levels” were point
estimates for mean personality-trait effects. Given that
mean variables were not computed from the same num-
ber of data points because of missing data, latent vari-
able group means were constructed in Blimp for
mean-level variables (Keller & Enders, 2021). The latent
group mean approach is favored to using arithmetic
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Fig. 1. Standardized coefficients of point estimates (i.e., posterior medians): individual personality-trait models
(95% credible intervals are depicted). N = Big Five Mini-Markers neuroticism; GNF = general neuroticism factor;
E = extraversion; O = openness; A = agreeableness; C = conscientiousness.

averages because arithmetic averages would be based
only on complete cases in the case of missing predictor
data (Lidtke et al., 2008).

In the event of a significant association in lagged
models, we followed up the analysis between Time, ,
personality trait and Time; SR with Time,; ; SR as an
additional predictor in the model to account for
variance shared with the previous measurement
of SR.

Models included covariates (grand mean centered,
site, SES; Level 2), latent mean personality trait (grand
mean centered; average across all time points; Level 2),
and personality traits (group mean centered; Level 1).
The random intercept for participant and random
effects of personality traits were also included.

To account for multiple testing, we adjusted p values
with the Benjamini-Hochberg false-discovery-rate pro-
cedure (Benjamini & Hochberg, 1995), which produced
analog g values. The level of statistical significance was
q < .05.

Results

Descriptive statistics

For Q-Q plots for SR, descriptive statistics for study
variables and individual stress-domain ratings, analyses
assessing SR stability, and correlations among baseline
and person-centered personality traits, see Supplemental

Materials 5 through 8 in the Supplemental Material. Our
participants rated themselves in the predominantly
average range on Mini-Markers neuroticism® and extra-
version and in the high range on openness, agreeable-
ness, and conscientiousness. Regarding chronic stressors,
our sample experienced stressors mildly to moderately
negative on average across domains; the most stressful
domains were family relationships (Years 1-7) and
health of a family member (Year 8).

Cross-sectional associations

Figure 1 displays a visualization of standardized coef-
ficients of point estimates from all analyses. Table 1
outlines study aims, hypotheses, and statistically sig-
nificant findings (¢ < .05 level). Baseline neuroticism
(Mini-Markers: Standardized coefficient for posterior
median [Mdn] = 0.31; GNF: Mdn = 0.40) and openness
(Mdn = 0.09) were significantly positively associated
with baseline SR scores. Baseline extraversion (Mdn =
—0.19) and conscientiousness (Mdn = —0.10) were
significantly negatively associated with baseline SR
scores. Baseline agreeableness was not significantly
associated with baseline SR scores.

When accounting for all baseline personality-
trait effects simultaneously, baseline neuroticism
(Mini-Markers: Mdn = 0.29; GNF: Mdn = 0.38) and agree-
ableness (Mini-Markers Model, Mdn = 0.16; GNF Model,
Mdn = 0.13) were positively associated with baseline SR
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Table 1. Study Aims, Hypotheses, Analyses, and Significant Results

Aims and hypotheses

Analysis

Significant results

1. Cross-sectional associations
Hypothesis: N/GNF would positively

Linear regression
Predictor(s): baseline Big Five traits

Individual models:
N (), GNF (+), E (), O (+), C (=)

associate with SR; E, O, A, C would
negatively associate with SR.

2. Longitudinal associations
Hypothesis: N/GNF would positively predict
SR; E, O, A, C would negatively predict SR.

3. Dynamic associations
a. Contemporaneous
Hypothesis: N/GNF changes would positively
covary with SR, and E, O, A, C changes
would negatively covary
with SR over time.
(Years 2-8)
b. Lagged
Hypothesis: N/GNF changes would positively
predict SR, and E, O, A, C changes would
negatively predict SR 1 year later.

Outcome: baseline SR

Linear mixed models
Predictor(s): baseline Big Five traits
Outcome: SR over 7 follow-up years
nested within individuals

b. Predictor: Time
Outcome: Time,, SR scores

Unique-MM models:
N, E@), A
Unique-GNF models:
GNF (), A (+)
Individual models:
N (+), GNF (+)
Unique-MM models:
N, A
Unique-GNF models:
GNF (+)

Linear mixed models
a. Predictor(s): Time, Big Five traits
Outcome: Time; SR (Years 1-8)

a. Individual models:

N(w/b): +, GNF(w/b): +, E(w/b): —
Unique-MM models:

N (b): +, E (w/b): =, A (b): +
Unique-GNF models:

GNF (w/b): +, A (b): +
b. Individual models:

N (b): +, GNF (w/b): +, E (w): —

Adjust for SR: GNF (w/b): +
Unique-MM models:

N ®): +, A (b): +
Unique-GNF models:

GNF (w/b): +, A (b): +

Note: SR = stressor reactivity; N = Mini-Markers neuroticism; GNF = general neuroticism factor; E = extraversion; O = openness; A =
agreeableness; C = conscientiousness; w = within-persons effect; b = between-persons effect; individual models = models with one personality-
trait predictor; unique models = models with all personality-trait predictors; adjust for SR = lagged model adjusting for previous SR; + indicates

positive association; — indicates negative association.

scores. In addition, baseline extraversion (Mdn = —0.16)
was negatively associated with baseline SR scores in the
Mini-Markers neuroticism model (Table 2).

Prospective-longitudinal associations

The baseline SR score expresses psychopathology reac-
tivity to stressors over a limited time frame of 1 year. A
better approximation of resilience as good long-term
mental health despite adversity can be obtained from
analyzing SR scores of the entire observation period.
Furthermore, cross-sectional associations of baseline
personality traits with the contemporaneous SR score
may be inflated by mood-congruency effects. These can
be avoided by prospective analysis. We therefore exam-
ined whether baseline personality traits predict SR over
Years 2 through 8.

There was a positive linear association between
baseline neuroticism (Mini-Markers: Mdn = 0.19; GNF:
Mdn = 0.22) and SR scores over Times 2 through 8.
Baseline extraversion, openness, agreeableness, and
conscientiousness were not significantly associated with
SR scores over Years 2 through 8.

When accounting for all personality-trait effects
simultaneously, baseline neuroticism (Mini-Markers:
Mdn = 0.21; GNF: Mdn = 0.24) was significantly posi-
tively associated with SR scores over Years 2 through 8.
In addition, baseline agreeableness (Mdn = 0.09) was
positively associated with SR scores over Years 2 through
8 in the Mini-Markers neuroticism model (Table 2).
Hence, prospective-longitudinal analysis compared with
cross-sectional analysis indicates resilience may be asso-
ciated with a more restricted set of personality traits.

High stressor exposure analyses

Repeating cross-sectional (baseline data) and prospec-
tive-longitudinal analyses (baseline personality predict-
ing SR scores over Years 2-8) with participants with
high stressor exposure revealed the same pattern of
results overall in terms of direction and magnitude (see
Supplemental Material 9 in the Supplemental Material).
However, three effects reduced to nonsignificance in
cross-sectional models: Baseline openness and consci-
entiousness were not significantly associated with base-
line SR scores (individual models), and the association
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between baseline agreeableness and baseline SR score
also reduced to nonsignificance (unique model with
GNF measuring neuroticism).

Results were mostly consistent in terms of direction
and magnitude in prospective-longitudinal models, with
the exception that the unique effect of agreeableness
was significant in both models examining all effects of
personality traits (the unique effect of agreeableness
was significant only in the Mini-Markers neuroticism
model in the full sample). This indicates that our obser-
vations on the whole hold when a more stringent cri-
terion for stressor exposure is considered.

Contemporaneous dynamic
personality-SR associations

ICCs for each personality-trait random-intercept model
were calculated to highlight the level of within-
persons variance in traits over the study period (see
Supplemental Material 10 in the Supplemental Material).
Longitudinal analyses separating within- and between-
persons variance components indicated positive asso-
ciations between annual changes in neuroticism
(Mini-Markers: Mdn = 0.07; GNF: Mdn = 0.16) and SR
scores over Years 1 through 8. Separately, analyses indi-
cated negative associations between annual changes in
extraversion (Mdn = —0.08) and SR scores over Years 1
through 8. Results also indicated that mean levels of
neuroticism (Mini-Markers: Mdn = 0.22; GNF: Mdn =
0.22) and extraversion (Mdn = —0.06) were associated
with SR scores in expected directions over Years 1
through 8.

When accounting for all personality-trait effects
simultaneously (Mini-Markers model), annual changes
in extraversion (negatively, Mdn = —0.07) were uniquely
associated with SR scores over Years 1 through 8.
Results also indicated that mean levels of neuroticism
(Mdn = 0.26) and agreeableness (Mdn = 0.11) were
uniquely positively associated with SR scores over Years
1 through 8. When accounting for all personality-trait
effects simultaneously (GNF model), annual changes in
GNF (Mdn = 0.12) were uniquely positively associated
with SR scores over Years 1 through 8. Results also
indicated that mean levels of neuroticism (Mdn = 0.30)
and agreeableness (Mdn = 0.08) were uniquely posi-
tively associated with SR scores over Years 1 through
8 (Table 3).

Lagged dynamic personality-SR
associations
Like the cross-sectional baseline analysis, contempora-

neous analyses may be confounded by mood-congruency
effects. Furthermore, they do not permit addressing

directionality of effects. Both issues can be addressed
with lagged analyses.

In individual models, there was evidence for positive
associations between annual changes in GNF (Mdn =
0.12) and subsequent SR scores over Years 1 through
8. Separately, analyses indicated negative associations
between annual changes in extraversion (Mdn = —0.10)
and subsequent SR scores over Years 1 through 8. Results
also indicated that mean levels of neuroticism (Mini-
Markers: Mdn = 0.24; GNF: Mdn = 0.24) were associated
with higher SR over Years 1 through 8.

In the model accounting for variance shared with
the previous measurement of SR, we found that the
effect of annual changes in extraversion reduced to
nonsignificance (Mdn = —=0.05, SD = 0.03, 95% CI =
[-0.11, 0.00], p = .058). The effect of annual changes in
GNF remained significant when accounting for variance
of previous SR (Mdn = 0.09, SD = 0.03, 95% CI = [0.03,
0.14], p = .004.

When accounting for all personality-trait effects
simultaneously, there was evidence for a significant
association between annual changes in GNF (Mdn = 0.09)
and subsequent SR scores over time. There was addi-
tional evidence suggesting that mean levels of neuroti-
cism (Mini-Markers: Mdn = 0.27; GNF: Mdn = 0.30) and
agreeableness (Mini-Markers Model: Mdn = 0.12; GNF
Model: Mdn = 0.08) were significantly associated with
higher SR over time (Table 4).

Discussion

In the present study, we examined cross-sectional,
prospective-longitudinal, contemporaneous, and lagged
dynamic associations of Big Five personality traits with
outcome-based resilience, quantified as relatively lower
chronic SR than the sample norm over at least 1 year,
in adolescents. We found evidence for associations
among personality traits and resilience across different
temporal perspectives and analytical methods. Results
indicated that the only personality trait consistently
associated with SR across different analytic types was
neuroticism, contributing to substantial previous work
demonstrating the vulnerability posed by this trait.
Neuroticism was positively linked with SR and therefore
provides further evidence for neuroticism as a risk fac-
tor for mental-health problems in stressor-exposed ado-
lescents. No consistent evidence for other personality
traits was obtained to clearly classify these traits as
resilience factors.

Overall, we contribute to research on the link
between personality and psychopathology through rec-
ommended methods for research on this topic (Wright
& Hopwood, 2022), that is, we examine these relation-
ships on a macro-temporal scale, employ a multimethod



‘o1qenrea Ayjeuosiod ueoW 1UD)e[ JOJ ILWNSY = ULIW ‘I0JOL] WSIONOINAU [eIoUa38 = JNO ‘WSDNOINOU SIONIEN-TUIN = NI S10101paid se siren oAL] S1g [[e YiM [opow
= HVOIN $S9USNONUDIOSUOD patajuao-uosiad = 770 fssouaqeanide parajuao-uosiad = %y ‘ssouuado parsuao-uosiad = #O ‘uorsioaenxa paiouad-uosiad = ‘g ‘wspnomau paouad-uosiad
= IND/N A11ANOEDI $591s = S ‘SUONEIDOSSE TUBDLIUSIS 21LdIPUI SAIEWNSD PIOg "SI9OLI( UL IE S[EAINIUI I[(IPID 9%G6 Sasayuased Ul 91 SUONEIASD PIEPUEIS S ST SWOdINO I, 10N

8T =b 011 =d Q1¢ =D %<z =d Q90" =D ‘S0 =d

[TT°0 ‘TO0-] [60°0 ‘€0°0-] [T00°0— ‘ZT°0-]
(€0°0) €00 (€0°0) ¥0°0 (€0°0) 90°0— — — — — — D uBay
10s =b ‘106 =d 681" =D ‘681" =d 9.0 =D ‘¢o0 =d
[€0°0 “£0°0-] [20°0 ‘80°0] [200°0 ‘0T°0-] ,
(€0°0) 200~ (€0°0) €00~ (€0°0) 00— — — — — — "
10" =b ‘900'=d <00 =D ‘100 =d 876 =D ‘gee =d
[F1°0 ‘20°0] [L1°0 ‘€00 [90°0 ‘90°0-]
(€0°0) 80°0 (€0°0) IT°0 — (€0°0) €00°0— — — — — V Uy
0§ =D %81 =d 681 =b ‘991" =d 616 =D ‘616 =d
[80°0 ‘20°0-] [60°0 ‘20°0-] [90°0 ‘€0°0-]
(€0°0) €00 (€0°0) %00 — (Z0'0) 100 — — — — vy
I =b'890 =d Tp9 =b ‘739 =d v/8 =D ‘gzl =d
[0T°0 %00°0-] [90°0 %0°0-] [£0°0 “€0°0-]
(€0°0) <00 (€0'0) 100 — — (€0°0) 10°0 — — — O uealy
02 =b 911" =d 681" =b Q11" =d 9L0" =D ‘1c0=d
[80°0 ‘10°0-] [80°0 ‘10°0-] [80°0 ‘100°0-]
(Z0'0) %00 (Z0'0) %00 — — (€0°0) 00 — — — "o
108 =b ‘108 =d zoz =b ‘121" =d 90" =D ‘7¢0 =d
[90°0 “€0°0-] [10°0 ‘01°0-] (100~ ‘210~
(€0°0) TO0 (€0°0) $0°0— — — — (€0°0) 90°0— — — RRUSIN
07z =b ‘g€ =d <zo =b ‘co0 =d €00 =D ‘100 =d
[10°0 ‘80°0-] [20°0- ‘ZT°0-] [€0°0- ‘TT°0-] .
(T0'0) ¥0°0— (Z0'0) LO"0— — — — (Z0'0) 80°0— — — q
100" >0 ‘100" >d 100" > b ‘100" > d 100" > b ‘100" >d 100" > D ‘100" > d
[9€°0 ‘¥Z°0] [2€°0 ‘0z°0] [£Z°0 ‘LT°0] [82°0 “L1°0]
(€0°0) 0€°0 (€0°0) 9T°0 — — — — (€0°0) TT'0 (€0°0) TT°0 AND/N UBN
100" > b ‘100" >d <60 =D ‘8¢0" =d 100" >0 ‘100" >d %00 =D 200" =d
[L1°0 ‘£0°0] [60°0 “€00°0] [0Z°0 ‘ZT°0] [1T°0 ‘€00l .
(€0'0) 210 (Z0'0) S0°0 — — — — (Z0'0) 9T°0 (Z0'0) LO'O "IND/N
AND —DVOIN  WIN — 'DVOAIN D v ‘0 'q "IND 'N J01OIpaId

(SSH = V) SUONEIOSSY

AJANIOBOY J0SSO1IS—AN[BUOSIDJ Snoodueiodwaluo) Sunso, SOPOIN WO SO[elIeA AN[EUOSIDJ JO SUBIPIIA JOLIDISOJ JOJ SIUDIDIJO0D) PIZIPIEPUEIS € I[qe],

12



-uosiad =g fwispnomau parmuad-uosiad = A IND/N AIANOEST $$1IS = S SIONILI( Ul SIE S[EAIDIUI SGIPIID %<6 (sasapiuated UT I8 SUONBIASD PIEPULIS

orqenrea Aieuosiod UedW JUDIE JOJ WIS = UBIW ‘JOIOL) WSIONOINAU [BIOUIT = JNO ‘WSONOINAU SIONIEN-TUIA
= WIN ‘s10101pa1d SE SITBN [[B (1A [PPOW = DVOIHN SS9USNONUISUOD pataiuad-uosiad = 0 fssouajqeanige paimuao-uosiad =y tssouuado pasoiuao-uosiad =0 ‘uoisioarnxe paioiuad

I

NS ST 2WOdINO ], :910N

¥80" =D ‘¢co =d 065 =D ‘ci¢ =d 160 =D %0 =d

[21°0 ‘00°0-] [60°0 ‘€0°0-] [#00°0~ ‘21071
(€0°0) 90°0 (€0°0) €00 (€0°0) 90°0— — — — — D uBaly
oL =b 169 =d 629 =D ‘679 =d zZ1 =D 180 =d
[F0°0 ‘L0°0-] [S0°0 ‘80°0-] [TO°0 ‘ZT°0-] .
(€0°0) TO'0- (€0°0) 200~ (€0°0) 90°0— — — — — o)
010" = ‘%00" =d 100" > D ‘100" > d Lzl =bizr=d
[F1°0 ‘€0°0] [8T°0 ‘90°0] [S0°0 ‘£0°0-]
(€0°0) 80°0 (€0°0) ZTT°0 — (€0°0) 10°0— — — — V Ueoy
019 =b ‘166 =d §z9 =b ‘116 =d cee =b'6or =d
[80°0 ‘€0°0-] [60°0 ‘€0°0-] [TT°0 ‘%0°0-] ‘
(€0°0) €00 (€0°0) €0°0 — (¥0°0) 00 — — — "y
$80" =D 'L90 =d ¥6¢ =D ‘yo¢ =d 909 =b ‘coc =d
[0T°0 ‘€00°0-] [80°0 ‘€0°0-] [80°0 ‘%0°0-]
(€0°0) €0°0 (€0°0) 200 — — (€0°0) 20°0 — — O UBd
coL =bcoL =d 629 =b‘¢/g=d 16 =b‘1¢¢ =d
[LO°0 ‘S0°0-] [80°0 %0°0-] [SO°0 ‘6070~ v
(€0'0) 100 (€0°0) 200 — — #0°0) 200~ — — "o
/8 =b‘c/g=d 0T =D yo0 =d 160" =D ‘9z0' =d
[90°0 ‘00] [200°0 ‘TT°0-] [T00— ‘2107
(€0'0) 10°0 (€0°0) €00~ — — — (€0°0) LOO— — — CRUE)N
019 =b ‘99¢"=d <¢1"=b‘Lz0°=d €00 =D ‘100 =d
[€0°0 “80°0~] (100~ ‘€T°0-] [¥0°0— 91°0-] )
(€0°0) €0°0— (€0°0) LO0— — — — (€0°0) 0T°0— — — e
100" > b ‘100" >d 100" > P ‘100" >d 100" >0 ‘100" > d 100" > ‘100" > d
[9€°0 ¥Z°0] [€€°0 ‘T 0] [62°0 ‘61°0] [62°0 ‘8T°0]
(€0'0) 0€°0 (€0°0) LZ°0 — — (€0'0) %20 (€0°0) ¥T°0  AND/N Uy
S10°=b €00 =d §z9 =D ‘1¢¢ =d 100" > b ‘100" >d 050 =b ‘sco=d
[ST'0 “€0°0] [60°0 “€0°0-] [ST°0 ‘90°0] [$1°0 ‘T0°0] )
(€0°0) 60°0 (€0°0) €0°0 — — (€0°0) ZTT°0 (€0°0) 80°0 "INO/N
ANO - OVOIAN NN — 'DVOEN o) v ‘0 q TIND 'N JOIPaId

(SSH = N) SUONIEID0SSY ANATIOBOY
$$211G—ANTBUOSIO Pa83eT Sunsa, S[OPOIN WOL,] AANDEBIY $S21S SUNDIPAIJ SO[qBLIEA AN[BUOSIOJ JO SUBIPIN JOLIDISOJ JOJ SIUSIDIIJO0D) PIZIPIEPULIS ¥ I[qe],

13



14

Metts et al.

approach, and account for context by studying resil-
ience against chronic stressors. We also provide evi-
dence on a range of personality traits as they relate to
one’s mental-health response regarding anxiety and
depressive disorders while accounting for chronic
stressor exposure. Thus, our study contributes to a more
comprehensive integration of personality and psycho-
pathology. Our study also provides methodological
rigor to the study of the vulnerability model of person-
ality regarding resilience against depression and anxiety
outcomes.

Cross-sectional associations

Neuroticism (positively), extraversion (negatively),
openness (positively), and conscientiousness (nega-
tively) were individually associated with SR cross-
sectionally. Thus, most results from individual cross-
sectional models are in line with expected mental-
health outcomes in response to stressors given the
pattern of behaviors and experiences of each trait
domain. Specifically, individuals elevated on neuroti-
cism are conceptualized to be prone to stressors and
have strong emotional responses to stressors (Caspi
et al., 2005; McCrae & John, 1992). The present study’s
findings indicate that low neuroticism is related to resil-
ience. We add to research by linking this trait to a wide
range of anxiety and depressive disorders in adoles-
cents and accounting for chronic stressor exposure.
In contrast, high extraversion was individually asso-
ciated with lower SR, which may be viewed as protec-
tion from depression and anxiety in response to chronic
stressors. These results suggest that adolescents who
tend to be more energetic, sociable, affectionate, and
assertive as a function of elevated extraversion may
benefit from those resources when experiencing stress-
ors. These resources may be particularly beneficial
when seeking support or coping with stressors
(Baranczuk, 2019). Separately, the benefit of high extra-
version may be noninterpersonal and derive from posi-
tive emotionality (McCrae & John, 1992; Sewart et al.,
2019; Watson & Humrichouse, 2006). No matter the
mechanism, this result suggests that extraversion is
linked to lower susceptibility to depression and anxiety
in the context of chronic stressors in adolescents.
Separately, high openness was associated with higher
SR in our adolescent sample. This finding is not in line
with existing research demonstrating positive associa-
tions between openness and outcome-based resilience
in war-affected adults, trait resilience in young adults,
or posttraumatic growth (Linley & Joseph, 2004; Nakaya
et al., 2000; Riolli et al., 2002). This discrepancy may
be due to a difference in measurement of resilience
(e.g., residualization method using interview measures

vs. self-report). However, despite evidence suggesting
overall weak associations between openness and men-
tal health (Kotov et al., 2010), there is research on
elevated openness being linked to the presence of psy-
chopathology and stressful life events (Chiappelli et al.,
2021; Trull & Sher, 1994). This effect reduced to non-
significance in analyses examining participants with
high stressor exposure and therefore should not be
overinterpreted.

The finding of high conscientiousness being associ-
ated with lower SR is in line with the suggested benefits
of high conscientiousness and may be explained by
greater use of problem-focused coping strategies by
individuals elevated on this trait (Bartley & Roesch,
2011). However, this effect reduced to nonsignificance
in high stressor exposure analyses and therefore does
not hold with a more stringent criterion. Given the
cross-sectional nature of associations, another possible
interpretation is that the state of depression or anxiety
contributes to self-ratings of higher neuroticism or
openness and lower extraversion or conscientiousness
because of mood congruency.

Regarding unique cross-sectional associations, those
for neuroticism and extraversion were consistent with
those found in individual models. There was also a
unique cross-sectional positive association between
high agreeableness and SR, which was not consistent
with agreeableness’s individual model result. The
unique association between agreeableness and SR is at
odds with existing research demonstrating benefits of
this trait regarding self-reported resilience (Oshio et al.,
2018). This discrepancy may be due to a difference in
measurement of resilience or accounting for variance
of other personality traits in the same model. Research
has found that trait self-enhancement (which may have
social costs similar to those associated with low agree-
ableness) buffers against exposure to potentially trau-
matic events (Gupta & Bonanno, 2010). However, given
that agreeableness was not independently associated
with SR, our findings suggest that accounting for the
effects of other personality traits leads to unique vari-
ance in SR to be explained by this trait. Again, this
finding did not hold in high stressor exposure analyses
and is therefore interpreted cautiously.

Prospective-longitudinal associations

Longitudinal results suggest that baseline neuroticism
contributed variance individually to higher long-term
SR. Thus, longitudinal results provide evidence for the
robustness of associations between neuroticism with
resilience outcomes over 8 years. Our results provide
a more nuanced view of the vulnerability model such
that we account for stressor exposure in analyses.
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Results are also in line with longitudinal research dem-
onstrating effects of neuroticism on resilience in inter-
national adult samples (Asselmann et al., 2021; Berntsen
et al., 2012; Linnemann et al., 2022). Given results of
previous studies that failed to provide evidence for a
stress-amplification account of neuroticism when lon-
gitudinally examining major depressive episodes and
transdiagnostic depression and anxiety symptoms
(Mineka et al., 2020; Zinbarg et al., 2023), future
research should be conducted to reconcile our results
with those of such studies. Nevertheless, our results
suggest that neuroticism predicts SR during the transi-
tion into young adulthood.

In addition, neuroticism and agreeableness (per one
model) contributed to higher long-term SR uniquely
over and above other personality traits, providing evi-
dence of unique risk posed by these traits that may lead
adolescents to be less resilient in the long term. The
pattern of results from cross-sectional and longitudinal
models converges for neuroticism (individually and
uniquely associated) and agreeableness (uniquely asso-
ciated) but diverges for models examining extraversion,
openness, and conscientiousness. Evidence of prospec-
tive associations is considered more robust given that
analyses avoid bias from state effects (e.g., mood con-
gruency) because there is at least 1 year between
assessment of predictors and outcomes.

Contemporaneous dynamic
personality-SR associations

Contemporaneous dynamic analyses in individual mod-
els revealed positive associations between annual
changes in and mean levels of neuroticism (GNF and
Mini-Markers) and SR, which is in line with cross-
sectional and longitudinal results. In addition, annual
changes in and mean levels of extraversion were nega-
tively associated with SR, providing more evidence
consistent with cross-sectional analyses. These analyses
demonstrate associations using a dynamic analytic
approach and adjusting for chronic stressor exposure.

Regarding indication of unique variance in contem-
poraneous analyses, results were partially in line with
cross-sectional analyses investigating unique associa-
tions. Specifically, within-persons changes in the GNF
and extraversion (one model) were uniquely associated
with SR when examining personality traits simultaneously.
These results suggest that annual increases in neuroti-
cism may correspond to less adaptive mental-health
outcomes adjusting for stressor load, providing support
for the vulnerability model regarding unique contribu-
tions of changes in this trait over time. Furthermore,
annual increases in extraversion seem to contribute
unique variance to more adaptive mental-health

outcomes relative to stressor load. This result provides
evidence for processes related to resilience in adoles-
cents as they enter young adulthood. Changes in extra-
version appear to be unique resilience factors, given
that these effects were not present in individual con-
temporaneous models. In addition, the dynamic asso-
ciation is evident only in our sample when accounting
for variance of traits assessed by the Mini-Markers mea-
sure. Thus, evidence for a contemporaneous dynamic
association should be considered limited for extraver-
sion and potentially dependent on measurement.

Moreover, mean levels of neuroticism (both models)
and agreeableness (both models) were associated with
SR. These results suggest that the relatively stable com-
ponents of neuroticism and agreeableness may uniquely
contribute to resilience. Observed effects demonstrate
potentially differential patterns for stable versus trait-
like features of these personality variables when and
when not accounting for variance of other personality
traits. Nevertheless, given the concurrence, these asso-
ciations are likely explained by state effects. Specifically,
altered life situations (e.g., stressful situations, access
to resources) that adolescents experience at a given
point in time may affect adolescents’ concurrent per-
ceived personality traits and mental health.

Lagged dynamic personality-SR
associations

In lagged dynamic analyses, we found evidence for
associations among changes in the GNF and extraver-
sion and SR 1 year later in expected directions. Results
suggest that annual changes in neuroticism and extra-
version predict future resilience status in adolescents
emerging into young adulthood. These results are argu-
ably the most robust evidence for both sides of the
vulnerability model of personality and psychopathology
given their prospective and dynamic natures. This ana-
lytic approach rules out an explanation of mood con-
gruency or other state dependency for the dynamic
effects of these personality traits. It also establishes
sequential effects such that personality changes pre-
cede resilience changes. However, only the effect of
person-centered GNF remained when accounting for
the variance of SR at the previous time point. This find-
ing provides evidence for a process related to future
resilience levels against chronic stressors in adolescents
emerging into young adulthood. Furthermore, results
suggest that variance explained by annual changes in
extraversion was shared with that of SR in predicting
effects of the following year’s response to chronic
stressors. Thus, the only clear indication of a resilience
process in our sample is for neuroticism. Identifying a
resilience process in a lagged fashion is crucial because
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it suggests that interventions that can produce reductions
in neuroticism may affect future increased resilience
against chronic stressors.

Moreover, findings regarding mean levels of person-
ality traits in lagged models suggested effects of stable
components of neuroticism (both individually and
uniquely) and agreeableness (uniquely) affecting resil-
ience levels. This is in line with the notion that resil-
ience is influenced by characteristics that exhibit some
stability over time and their change and contextually
dependent components (Kalisch et al., 2017; Matthews,
2018; Soto et al., 2011).

The reason for the discrepancy between individual
models and models accounting for all personality traits
overall is unknown and requires additional research to
examine whether such discrepancy results from a non-
substantial reason (e.g., artifact) or indicates that per-
sonality variables differentially predict future response
to stressors when examined individually versus when
accounting for effects of other traits.

Strengths and limitations

Our study includes several strengths, including studying
associations among personality traits and resilience over
a longer time course than previous work, which pro-
vides knowledge on longer-term associations among
personality traits and resilience. Another strength is
repeated measurement of chronic life-stressor exposure,
mental health, and personality traits over 8 years. These
data allowed us to examine cross-sectional, longitudinal,
and dynamic associations of both resilience factors and
processes in adolescents transitioning into young adult-
hood. Examining such associations over a sensitive
developmental period may have contributed to detec-
tion of within-persons associations identified. We also
used interviewer-rated measures of stressor exposure
and psychopathology and find cross-modality associa-
tions between self-reported predictors and interview-
rated outcomes. Thus, we can be confident that shared
method variance is not the reason for our findings.
However, our study is not without notable limitations.
First, our adolescent sample was oversampled on ele-
vated neuroticism at screening. Thus, it is unclear how
our results may generalize to a broader adolescent pop-
ulation. In the current study, we also focused on out-
come-based resilience such that we examined personality
traits as predictors of resilience as opposed to resilience
as a predictor of personality traits. Our decision to focus
on unidirectional models was clinically informed.
Specifically, our analyses prompt focus on detecting
personality traits that may be potential intervention tar-
gets to boost concurrent and future resilience by

modifying traits or environments that exacerbate trait
consequences (Frick & Morris, 2004). However, it is
possible that resilience may also influence personality
traits over time (e.g., coping with stress successfully may
reduce neuroticism), and some research has demon-
strated how personality may be affected by occurrence
of stressful life events, including in the posttraumatic-
growth literature (Jayawickreme & Blackie, 2014).

In addition, there are threats to validity of the residual
regression approach, including the role of measurement
error in our instruments. Furthermore, our measures of
personality traits, aside from the GNF, were limited to
single scales. More advanced modeling of these traits
may elucidate associations that are not found using
more narrow and rudimentary measurement. Although
we ran select analyses in participants with high stressor
exposure to more strictly examine resilience, a separate
limitation when examining the full range of stressor
exposure is that a larger psychopathology response than
expected in the case of low stressor exposure could be
conceived as stressor independence as opposed to SR.
We also lack a measure of cultural background and
therefore cannot examine how one’s culture may affect
associations between personality traits and resilience.
Finally, we use a SR metric that was calculated using
chronic life stressors and depression and anxiety diag-
nosis severity instead of another operationalization of
SR (e.g., stressful life events, symptoms). We chose to
not include other iterations of the SR index in our article
because such analyses would likely simply reflect the
pattern of associations between personality traits and
mental health given that there was not sufficient vari-
ance explained by stressors in other iterations.

Conclusion

In the present study, we systematically examined cross-
sectional, longitudinal, and dynamic associations relat-
ing personality traits to outcome-based resilience. We
examined a range of personality traits and internalizing
disorders, adjusting for stressor exposure, to help elu-
cidate explanatory models of personality traits as they
relate to resilience (Tackett, 2006). Overall, we advance
the study of personality traits and resilience through
our comprehensive analytic approach and operational-
ization of resilience informed by interview-based
assessments and by studying this question during a
developmental period that is crucial for addressing SR.
Our results add to robust support for neuroticism as a
clear target for prevention and intervention efforts given
evidence of effects across analytic types and timescales.
There was also varied evidence to suggest that extraver-
sion, openness, agreeableness, and conscientiousness
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may warrant attention regarding mental health in
response to chronic stressors.

Thus, interventions targeting select personality traits
may be viable targets for increasing resilience to chronic
stressors in adolescents in a more immediate time frame
and potentially have bearing on long-term changes in
resilience. Interventions aimed at enhancing resilience
may include prevention programming to develop skills
to cope with stressors (e.g., reappraisal) and resources
to build on (e.g., relying on social support) given one’s
personality profile. Interventions may also encourage
replacement behaviors for those commonly associated
with neuroticism (e.g., acting on irrational thinking or
impulsively) or assist individuals in enacting behav-
iors associated with more adaptive traits like extraver-
sion (e.g., encouraging sociability or assertiveness;
Jayawickreme & Blackie, 2014). Early identification
and assessment of personality traits could also guide
cognitive-behavioral interventions focused on respond-
ing to life stressors.
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Notes

1. Although there are many ways in which resilience is stud-
ied, we are specifically interested in anxiety and depression as
an outcome (taking into consideration individual differences in
stressor exposure).

2. In the cross-sectional sample, 58.3% were considered high
risk, 23.4% were considered medium risk, and 18.3% were con-
sidered low risk.

3. Participants met criteria for these clinically significant diag-
noses: major depressive disorder (19.4%), dysthymia (1.3%),
depressive disorder not otherwise specified (3.7%), panic disor-
der (1.1%), generalized anxiety disorder (2.1%), social phobia
(7.9%), posttraumatic stress disorder (.4%), acute stress disorder
(.6%), obsessive compulsive disorder (1.9%), specific phobia
(5.4%), and anxiety disorder not otherwise specified (5.0%).

4. We performed a series of iterations using available stress
(e.g., chronic stressors, episodic stressors) and mental-health
outcomes (e.g., depressive and anxiety disorder severities;
symptoms) to calculate an SR score based on the combina-
tion of stress and mental health that had the most variance
explained. The chronic life stress predicting disorder severity
was the “best” combination (i.e., highest variance explained
per R? metric). For variance explained in cross-sectional and
longitudinal samples for each stressor type, see Supplemental
Material 2 in the Supplemental Material.

5. Scores of 1 and 5 were considered rare and indexed relatively
extreme cases.

6. There were 206 participants who missed at least one inter-
view and returned later. Of these participants, this happened
once for 171 participants, twice for 33 participants, and three
times for two participants.

7. There were 212 participants who missed at least one inter-
view and returned later. Of these participants, this happened
once for 171 participants, twice for 37 participants, and three
times for two participants.

8. On the severity scale for present diagnoses, 0 indicates that
symptoms, impairment, and distress are not present; 1 and 2
indicate that at least some symptoms are present, but impair-
ment and distress in the past month are subclinical; 3 indicates
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that symptoms are present and may be clinically significant in
the past month; > 4 indicates that symptoms are associated with
clinically significant distress and impairment in the past month
(Zinbarg et al., 2010).

9. Despite participants being oversampled on neuroticism
according to the Eysenck Personality Questionnaire Neuroticism
Scale, the current study sample’s mean corresponded to the
average range of the Big Five Mini-Markers scale. This may
be due to the difference in measures or simply reflect the fact
that the average of our sample accounts for the full range of
neuroticism scores.
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