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Background. A well-established body of literature demonstrates concurrent associations between personality traits and
major depressive disorder (MDD), but there have been relatively few investigations of their dynamic interplay over time.

Method. Prospective inter-relationships between late-adolescent personality and MDD in early adulthood were exam-
ined in a community sample of male and female twins from the Minnesota Twin Family Study (MTFS; n=1252).
Participants were classified into naturally occurring MDD groups based on the timing (adolescent versus adult
onset) and course (chronic/recurrent versus remitting) of MDD. MDD diagnoses were assessed at ages 17, 20, 24 and
29 years, and personality traits [negative emotionality (NEM), positive emotionality (PEM) and constraint (CON)]
were assessed at ages 17, 24 and 29 years.

Results. Multilevel modeling (MLM) analyses indicated that higher age-17 NEM was associated with the subsequent
development of MDD, and any MDD, regardless of onset or course, was associated with higher NEM up to age 29.
Moreover, the chronic/recurrent MDD groups failed to show the normative decrease in NEM from late adolescence
to early adulthood. Lower age-17 PEM was also associated with the subsequent development of MDD but only
among the chronic/recurrent MDD groups. Finally, the adolescent-onset MDD groups reported lower age-17 CON
relative to the never-depressed and adult-onset MDD groups.

Conclusions. Taken together, the results speak to the role of personality traits for conferring risk for the onset of MDD in
late adolescence and early adulthood, in addition to the pernicious implications of chronic/recurrent MDD, particularly
when it onsets during adolescence, for adaptive personality development.
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Introduction

Depressive disorders are a major public health concern
(see Sartorius, 2001; Üstün et al. 2004; Kessler, 2012).
Major depressive disorder (MDD) is among the most
frequently occurring psychiatric disorders (16.6% life-
time prevalence; Kessler et al. 2005) and has consider-
able negative implications for functioning and quality
of life, including concurrent and prospective associ-
ations with impaired interpersonal relationships, aca-
demic and occupational functioning, and physical
health (Kessler, 2012). Given the pervasive and del-
eterious consequences of MDD, extensive research
has sought to identify factors that confer risk for de-
veloping MDD or influence its course and severity
(Burcusa & Iacono, 2007). One particularly promising
approach has been the investigation of associations

between individual differences in personality and
MDD (see Clark, 2005; Tackett, 2006). In the present
study, we examined prospectively inter-relationships
between late-adolescent personality and MDD in early
adulthood, and considered whether personality trait
trajectories during this period differed as a function
of the timing (adolescent versus adult onset) and course
(chronic/recurrent versus remitting) of MDD.

Inter-relationships between personality traits and
MDD

A well-established body of literature demonstrates
links between personality traits and psychiatric dis-
orders among adults (see Kotov et al. 2010). Negative
emotionality/neuroticism (NEM; a tendency to ex-
perience negative mood states) is implicated as a
non-specific personality trait that confers general
vulnerability for psychopathology whereas (low)
positive emotionality/extraversion (PEM; a tendency
to experience positive mood states) is posited to be
specifically associated with MDD (Clark & Watson,
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1991). Studies demonstrate concurrent associations
between high NEM and low PEM and depressive
symptoms among children (Brown et al. 1998;
Lonigan et al. 1999; Joiner & Lonigen, 2000) and ado-
lescents (Lonigan et al. 1999; Wetter & Hankin, 2009),
and depressive symptoms and MDD diagnosis
among adults (Watson et al. 2005; De Fruyt et al. 2006;
Kotov et al. 2010). Although less frequently considered,
there is also some evidence that (low) constraint/
conscientiousness (CON; a tendency to inhibit impul-
sive, risky behavior) is concurrently associated with
depressive symptoms among children (John et al.
1994) and MDD diagnosis among adults (Kotov et al.
2010).

Models of personality–depression associations

Although there is evidence that personality traits are
concurrently associated with depressive symptoms
and disorders, determining the interplay of personality
traits and MDD, and particularly their causal relation-
ships over time, can be complex (see Klein et al. 2011).
Prospective studies of personality–depression associ-
ations have focused predominantly on NEM and
PEM. Results consistently indicate that higher NEM
predicts MDD, consistent with a vulnerability model
in which personality traits confer risk for the develop-
ment of MDD. By contrast, results have been less
straightforward for PEM, with mixed evidence that
PEM acts as a vulnerability factor for MDD. How-
ever, there is evidence that PEM is associated with
the course and severity of MDD, consistent with a
pathoplasty model in which personality traits are as-
sociated with MDD presentation or outcome. Notably,
the vast majority of studies on personality–depression
associations have been conducted with adults. Although
several prospective studies provide evidence that
higher NEM and lower PEM predict subthreshold
depressive symptoms during childhood and ado-
lescence (Lonigen et al. 2003; Wetter & Hankin, 2009;
but see also Joiner & Lonigan, 2000), to our knowledge
no prospective studies with younger samples have con-
sidered MDD diagnoses or personality–MDD associ-
ations during adolescence and the transition to
adulthood.

The lack of prospective studies with adolescents is
unfortunate because this is likely to be a particularly
informative period for investigations of personality–
depression associations. Adolescence is a time of
rapid change, increasing independence and emerging
responsibilities. The vast majority of adolescents
make the transition into adulthood smoothly, but an
important subset fails to master the developmental
milestones of this period. In many cases of MDD, the
onset occurs during adolescence (Costello et al. 2003;

Kessler et al. 2005). Given evidence that the timing of
MDD onset may be related to its severity and course
(Hammen et al. 2008; Weissman et al. 1999), studies
of first onsets of MDD among adults may include
less severe cases, and thus report attenuated estimates
of personality–depression associations. Moreover, be-
cause personality traits become increasingly stable
with age (Roberts & DelVecchio, 2000; Blonigen et al.
2008), studies with adults may capture already estab-
lished personality–depression patterns whereas studies
with younger samples may be better suited to examin-
ing the dynamic influences of personality and MDD
over time.

Continuity and change in personality traits

There is evidence of rank-order consistency in person-
ality traits over time (Roberts & DelVecchio, 2000) but
there is also evidence of normative developmental
changes during adolescence and adulthood (Roberts
et al. 2006). In general, NEM decreases whereas CON
increases (‘the maturity principle’; Caspi et al. 2005).
However, a significant minority does not evidence
this normative, adaptive developmental change, or
instead evidences maladaptive change (Blonigen et al.
2008). Developmentally salient events, including a
major depressive episode, may be particularly influen-
tial for personality trajectories during earlier develop-
mental periods, when personality traits show greater
variability (Roberts & DelVecchio, 2000), making ado-
lescence an optimal period for prospective investi-
gations of associations between personality traits
and MDD.

Present study

We examined prospectively inter-relationships be-
tween personality and the onset and course of MDD
during the transition from adolescence to adulthood
in a large, community sample. Specifically, we exam-
ined whether NEM, PEM and CON were associated
with the timing (adolescent versus adult onset) and
course (chronic/recurrent versus remitting) of MDD,
and whether the timing and course of MDD were
associated with differing trajectories of NEM, PEM
and CON from ages 17 to 29 years. We defined five
naturally occurring groups based on the trajectories
of MDD diagnoses from adolescence to early adult-
hood: MDD onset during (a) adolescence (by age 17)
or (b) early adulthood (between ages 18 and 24) that
either (c) remitted by or (d) persisted to age 29, and
(e) no MDD up to age 29. We addressed the following
questions: Are personality traits differentially associ-
ated with MDD that onsets during adolescence versus
early adulthood? Are personality traits differentially
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associated with MDD that evidences a chronic/re-
curring versus remitting course? Are these naturally
occurring MDD groups differentially associated with
personality trait trajectories over time? Evidence that
personality traits are associated with the subsequent
development of MDD would lend support to the vul-
nerability model whereas evidence that personality
traits are associated with different courses of MDD
would lend support to the pathoplasty model. Evi-
dence that MDD is associated with differing trajec-
tories of personality traits would suggest that the
experience of MDD has implications for normative
personality development during the transition from
adolescence to adulthood. By considering whether
MDD groups defined by onset and course were dis-
tinguishable from one another in terms of personality
trait trajectories, we sought to identify pre-morbid
personality risk factors, and also to characterize
personality outcomes for individuals with differing
MDD trajectories.

Method

Participants and procedures

Participants were same-sex male and female twins
from the Minnesota Twin Family Study (MTFS) (54%
female). The MTFS is an ongoing community-based,
longitudinal study of reared-together twins and their
parents; the study design and sample, including
inclusion and exclusion criteria, have been described
extensively elsewhere (Iacono & McGue, 2002; Iacono
et al. 2006) and are only reviewed here briefly. The
present study included a cohort of twins first recruited
for participation at age 17. Consistent with the demo-
graphic make-up of Minnesota during the targeted
birth years, families were predominately Caucasian
(98%). The MTFS design includes assessments at target
ages of 17 (mean=17.48, S.D. =0.46), 20 (mean=20.67,
S.D. =0.57), 24 (mean=24.70, S.D.=0.97) and 29 years
(mean=29.62, S.D.=0.61). Diagnostic data were col-
lected at assessments at age 17 (n=1252), 20 (n=1105),
24 (n=1108) and 29 years (n=1168); 1051 participants
(84%) had diagnostic data at all four assessments.
Personality data were collected at assessments at age
17 (n=1111), 24 (n=1013) and 29 years (n=1093); 842
participants (67%) had personality data at all three
assessments. χ2 tests indicated that participants with
MDD at age 17 were no less likely to provide per-
sonality data at intake or follow-up assessments
(all p’s>0.05). Participants with MDD at age 17 were
less likely to provide diagnostic data at age 20
(χ21=7.16, p=0.007); 96% without MDD provided dia-
gnostic data at age 20 whereas 91% with MDD did.
However, participants with MDD at age 17 were
not less likely to provide diagnostic data at age 24

(χ21=2.12, p=0.145), meaning that missing age-20 diag-
nostic data were largely obtained at the age-24 assess-
ment. Participants with MDD at age 17 were less likely
to provide diagnostic data at age 29 (χ21=3.87, p=0.049);
90% without MDD provided diagnostic data at age 29
whereas 84% with MDD did, indicating only a small
difference based on age-17 MDD status and suggesting
that attrition effects were at most minimal.

Measures

MDD

MDD diagnoses and information on the onset and
course of MDD symptoms were assessed at age 17 in
semi-structured interviews with participants’ mothers
using the Diagnostic Interview for Children and
Adolescents – Revised (DICA-R; Reich & Welner,
1988) and with participants using the Structured
Clinical Interview for DSM-III-R (SCID; Spitzer et al.
1987). A best-estimate procedure was used to assign
age-17 diagnoses if symptoms were endorsed by either
mother or participant. MDD diagnoses were assessed
at ages 20, 24 and 29 with participants using the
SCID. MDD diagnoses were based on DSM-III-R cri-
teria to maintain continuity with the diagnostic system
used at intake. Lifetime MDD symptoms were assessed
at age 17 and MDD symptoms experienced at any time
during the interval since the prior assessment were
assessed at ages 20, 24 and 29. Diagnostic interviews
were conducted by interviewers who had received
extensive training in psychiatric interviewing, and
who held a bachelor’s or master’s degree in psy-
chology or a related discipline. All interviews were
reviewed in case conferences, and consensus was
required prior to assigning each symptom. Computer
algorithms were used to assign diagnoses. Inter-rater
reliability was assessed on a randomly selected sub-
sample of 600 MTFS participants (κ=0.81 for MDD).
MDD diagnoses were assigned if criteria were met at
a ‘definite’ (i.e. at least five DSM-III-R criteria met) or
‘probable’ (i.e. at least four DSM-III-R criteria met)
level using Research Diagnostic Criteria (Spitzer et al.
1978) guidelines, which allow for the fact that most
participants were not symptomatic at the time of the
diagnostic assessment, meaning that they relied on
memory when reporting past symptoms1†. The cumu-
lative lifetime prevalence of MDD (definite and prob-
able cases) in the present sample was 13% at age 17,
21% at age 20, 28% at age 24 and 33% at age 29.

To examine the effects of MDD onset and course,
participants were classified into one of five naturally
occurring, mutually exclusive MDD groups. The

† The notes appear after the main text.
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‘never-depressed’ group (n=726; 72%) did not meet
criteria for MDD at any assessment point. The
‘adolescent-onset, remitting’ group (n=91; 9%) met
lifetime criteria for MDD at age 17 but did not meet
criteria at the age-29 assessment; 14 (15%) and 13
(14%) participants met criteria at the age-20 and
age-24 assessments respectively. The ‘adolescent-onset,
chronic/recurrent’ group (n=49; 5%) met lifetime cri-
teria for MDD at age 17 and at the age-29 assessment;
23 (47%) and 26 (53%) participants also met criteria at
the age-20 and age-24 assessments respectively. The
‘adult-onset, remitting’ group (n=99; 10%) met criteria
for MDD at the age-20 (n=49; 50%) and/or age-24
(n=59; 60%) assessments but did not meet criteria
at the age-29 assessment. The ‘adult-onset, chronic/
recurrent’ group (n=48; 5%) met criteria for MDD at
the age-20 (n=27; 56%) and/or age-24 (n=34; 71%)
assessments and also met criteria at the age-29 assess-
ment. A total of 1013 (81%) participants were classified
into MDD groups; 239 participants could not be
classified because of one or more missing assessments
and they were excluded from subsequent analyses.
Independent-samples t tests indicated that participants
who were not assigned to an MDD group reported
higher age-24 CON (t1011 =2.49, p=0.013) and age-29
NEM (t1091=2.95, p=0.003).

Personality

Participants reported on their personality traits at
ages 17, 24 and 29 using the 198-item version of the
Multidimensional Personality Questionnaire (MPQ;
Tellegen, 2006). The MPQ includes NEM, PEM and
CON scales, which have demonstrated good criterion
and convergent validity and high internal consistency
in the present sample and others (Tellegen, 2006; Hop-
wood et al. 2011).

Statistical analysis

We conducted multilevel modeling (MLM) analyses
that accounted for the repeated measures and nested
nature of the data to examine whether personality
traits were associated with the timing and course of
MDD, and whether the timing and course of MDD
were associated with differing personality trait trajec-
tories. Specifically, we conducted three-level multilevel
models comprising time-varying variables (personality
traits assessed at ages 17, 24 and 29) at level 1, nested
within individual participants at level 2, and nested
within families at level 3. First, we fit a series of
group trajectory models to estimate effects of age at
level 1 for each personality trait, separately for each
of the MDD groups. We used age in years as the unit
of time to account for variation in age at each assess-
ment. Age was centered at age 17 so that the intercept

of each model reflects the age-17 level of the personal-
ity trait and the slope represents change from age 17 to
29. These models quantify personality trait trajectories
for each of the MDD groups. Next, we fit a series of
group comparison models that explicitly tested
whether personality trait trajectories differed among
the MDD groups by adding simultaneously dummy
coded variables representing each MDD group to the
intercept and slope parameters at level 2 (a cross-level
interaction between MDD group and age); we system-
atically compared each of the MDD groups by re-
coding the reference group. Effects at the intercept
indicate whether personality traits at age 17 differ
between the MDD group and the reference group,
and effects at the slope indicate whether the rates of
change from age 17 to 29 differ. We included par-
ticipant sex as a covariate by adding a dummy term to
the intercept and slope parameters at level 22. In each
model, the variance component for the level-1 intercept
was allowed to vary randomly across participants;
variance components for all other parameters were
fixed. All analyses were conducted with Scientific
Software International’s HLM 6.04 (Raudenbush et al.
2004) using full maximum likelihood estimation.

Results

Means and standard deviations for personality traits at
each age and by MDD group status are presented in
Table 1, and mean-level personality trait trajectories
for each MDD group are depicted in Fig. 1. MLM ana-
lyses were used to (1) model personality trait trajec-
tories from age 17 to age 29 for each MDD group
and (2) explicitly test whether the MDD groups
differed in their trajectories. The results of the MLM
analyses are summarized in Table 2.

NEM

MLM analyses quantify the trajectories of NEM over
time for each group depicted in Fig. 1a, along with
differences in these trajectories; a summary of the
MLM results for the NEM trajectories for each group
is presented in the upper portion of Table 2, and for
comparisons between groups in the lower portion.
MLM results for NEM trajectories for each group
map onto the trajectories shown in Fig. 1 a; the signifi-
cant positive coefficients for the intercepts of these
models indicate that age-17 NEM for each group dif-
fered significantly from zero, and the negative coef-
ficients for the slopes indicate that all of the groups
evidenced normative decreases in NEM from age 17
to 29 except for the adolescent-onset, chronic/recurrent
group, which showed no changes in NEM over time.
Comparisons between the groups indicated significant
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differences in age-17 levels and trajectories of NEM.
The significant positive coefficients for the intercepts
of comparisons for all MDD groups with the never-
depressed group indicate that age-17 NEM was signifi-
cantly higher for groups that experienced any MDD,
regardless of timing or course. By contrast, the non-
significant coefficients for the intercepts of compari-
sons of MDD groups with one another indicate that
none of the MDD groups differed significantly in
age-17 NEM. This pattern of results clearly supports
the vulnerability model, in that even groups that
were free of MDD at age 17 but who subsequently
developed MDD in adulthood reported higher NEM
at age 17. Moreover, because NEM showed an overall
decreasing trajectory over time, the significant positive
coefficients for the slopes of comparisons between the
chronic/recurrent groups and the never-depressed
and remitting groups indicate that the adult-onset,
chronic/recurrent group showed a more modest
decrease in NEM from age 17 to 29 whereas the
adolescent-onset, chronic/recurrent group failed to
show any decrease in NEM over time. Taken together,
the results support the vulnerability model in indicat-
ing that higher NEM is associated with the subsequent
development of MDD, regardless of whether onset is
during adolescence or early adulthood. Moreover,
although any MDD, regardless of timing and course,
is associated with higher NEM, the results also suggest
that MDD that follows a chronic/recurrent course has
particularly pernicious implications in its disruption
of the normative decreases in NEM from late ado-
lescence to early adulthood.

PEM

A summary of the MLM results for PEM trajectories
for each group are presented in the upper portion of
Table 2, and for comparisons between groups in the
lower portion. Consistent with the trajectories in
Fig. 1b, the significant positive coefficients for the inter-
cepts of the group trajectory models indicate that
age-17 PEM for each group differed significantly
from zero, and the non-significant coefficients for the
slopes indicate that PEM remained stable from age 17
to 29 for all groups except the adult-onset, chronic/
recurrent group, which showed decreases in PEM for
the same age range. Comparisons between groups
indicate significant differences in age-17 levels of
PEM. The significant negative coefficients for the inter-
cepts of comparisons between the chronic/recurrent
groups with the never-depressed and remitting groups
indicate that age-17 PEM was significantly lower for
groups with chronic/recurrent MDD. The non-
significant coefficients for the slopes of all comparisons
between groups indicate that no groups differed inT
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their PEM trajectories, although PEM was consistently
lower in the chronic/recurrent groups. Taken together,
these results offer some support for the vulnerability

model in indicating that lower PEM is associated with
the subsequent development of MDD in early adult-
hood, but only for chronic/recurrent MDD. Moreover,
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Fig. 1. Mean levels of personality traits by major depressive disorder (MDD) group at ages 17, 24 and 29 years: (a) negative
emotionality (NEM); (b) positive emotionality (PEM); (c) constraint (CON).
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Table 2. Summary of results of multilevel modeling (MLM) analyses for personality trait trajectories

Model

NEM PEM CON

Intercept
(age 17)

Slope
(change from
age 17 to 29)

Intercept
(age 17)

Slope
(change from
age 17 to 29)

Intercept
(age 17)

Slope
(change from
age 17 to 29)

Coefficient
(S.E.)

Coefficient
(S.E.)

Coefficient
(S.E.)

Coefficient
(S.E.)

Coefficient
(S.E.)

Coefficient
(S.E.)

Group trajectories
Never depressed 89.58 (0.76)*** −1.19 (0.06)*** 124.33 (0.88)*** −0.06 (0.06) 137.83 (0.95)*** 0.96 (0.08)***
Adolescent-onset, remitting 97.65 (1.81)*** −1.44 (0.15)*** 122.29 (1.75)*** −0.07 (0.16) 133.91 (2.63)*** 1.28 (0.21)***
Adolescent-onset, chronic/recurrent 97.60 (2.70)*** −0.40 (0.22) 113.57 (3.07)*** −0.07 (0.23) 130.08 (3.30)*** 1.06 (0.24)***
Adult-onset, remitting 97.65 (2.16)*** −1.38 (0.13)*** 123.25 (2.52)*** −0.17 (0.20) 139.95 (2.38)*** 0.86 (0.19)***
Adult-onset, chronic/recurrent 99.12 (3.16)*** −0.90 (0.21)*** 119.07 (2.00)*** −0.52 (0.24)* 135.48 (2.74)*** 0.92 (0.25)***

Group comparisons
Never depressed versus adolescent-onset, remitting 5.22 (1.44)*** −0.05 (0.12) 0.42 (1.41) −0.04 (0.13) −4.08 (2.03)* 0.26 (0.17)
Never depressed versus adolescent-onset, chronic/recurrent 5.85 (2.49)* 0.83 (0.21)*** −8.04 (2.67)** −0.08 (0.21) −7.24 (2.96)* 0.16 (0.24)
Never depressed versus adult-onset, remitting 5.74 (1.45)*** −0.11 (0.11) −0.11 (1.60) −0.03 (0.14) 0.64 (1.76) −0.03 (0.14)
Never depressed versus adult-onset, chronic/recurrent 8.35 (2.21)*** 0.35 (0.18)* −4.10 (1.84)* −0.21 (0.18) −3.49 (2.71) −0.03 (0.20)
Adolescent-onset, remitting versus adolescent-onset, chronic/recurrent 0.63 (2.90) 0.88 (0.23)*** −8.46 (2.89)** −0.04 (0.23) −3.16 (3.36) −0.10 (0.27)
Adolescent-onset, remitting versus adult-onset, chronic/recurrent 3.13 (2.55) 0.40 (0.21)a −4.51 (2.18)* −0.18 (0.21) 0.60 (3.28) −0.29 (0.25)
Adult-onset, remitting versus adolescent-onset, remitting −0.52 (1.93) 0.07 (0.15) 0.52 (1.95) −0.01 (0.18) −4.72 (2.50) 0.29 (0.20)
Adult-onset, remitting versus adolescent-onset, chronic/recurrent 0.11 (2.79) 0.94 (0.22)*** −7.93 (3.14)* −0.05 (0.24) −7.88 (3.22)* 0.19 (0.26)
Adult-onset, remitting versus adult-onset, chronic/recurrent 2.60 (2.47) 0.46 (0.20)* −3.99 (2.40) −0.18 (0.22) −4.12 (3.16) 0.00 (0.24)
Adult-onset, chronic/recurrent versus adolescent-onset,
chronic/recurrent

−2.50 (3.21) 0.48 (0.26) −3.94 (3.05) 0.13 (0.26) −3.75 (3.87) 0.19 (0.29)

NEM, Negative emotionality; PEM, positive emotionality; CON, constraint; S.E., standard error.
Group trajectory models quantify personality trait trajectories for each MDD group; in these models, the intercept indicates the average personality trait score for each group at age

17 and the slope indicates the change in the personality trait score per year, with significant values indicating that the age-17 score differs significantly from zero (intercept) or changes
significantly from age 17 to 29 (slope). Group comparison models test whether the groups in the comparison differ; these models include dummy coded variables representing each
MDD group entered simultaneously and recoding the reference group to systematically compare each group, with positive values indicating that the age-17 score for the second
group is significantly larger than that for the first group (intercept) or changes at a significantly faster (when the overall trajectory is positive) or slower (when the overall trajectory
is negative) rate from age 17 to 29 (slope). All models include participant sex as a covariate.

a All results for analyses including definite and probable MDD cases were comparable to those including only definite cases with the single noted exception, which was significant
when only definite cases were included.
* p<0.05, ** p<0.01, *** p<0.001.

Personality
and

m
ajor

depressive
disorder

573

https://doi.org/10.1017/S0033291713001104 Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S0033291713001104


the results support the pathoplasty model, in that lower
PEM is specific toMDD that follows a chronic/recurrent
course; in fact, the remitting groups showed levels of
PEM comparable to the never-depressed group.

CON

A summary of the MLM results for CON trajectories
for each group are presented in the upper portion of
Table 2, and for comparisons between groups in the
lower portion. The significant positive coefficients for
the intercepts of the group trajectory models indicate
that age-17 CON for each group differed significantly
from zero, and the positive coefficients for the slopes
indicate that all of the groups evidenced normative
increases in CON from age 17 to 29, as depicted in
Fig. 1c. Comparisons between groups indicate signifi-
cant differences in age-17 levels of CON for the
adolescent-onset groups. The significant negative
coefficients for the intercepts of comparisons between
the adolescent-onset groups with the never-depressed
and adult-onset, remitting groups indicate that age-17
CON was significantly lower for groups with ado-
lescent-onset MDD. The non-significant coefficients
for the slopes of all comparisons between groups indi-
cate that no groups differed in their CON trajectories;
CON showed normative increases from age 17 to 29
for all groups. Taken together, these results suggest
that MDD is associated with lower CON, but only
MDD that onsets during adolescence. There was no
evidence that CON was associated with the sub-
sequent development of MDD, or with the course of
MDD. Moreover, there was no evidence that MDD,
regardless of whether onset occurred during ado-
lescence or adulthood, or followed a remitting or
chronic/recurrent course, had implications for the nor-
mative development of CON from adolescence to early
adulthood.

Discussion

Extensive research has investigated links between per-
sonality traits and psychiatric disorders. NEM has
emerged as a key non-specific risk factor for psychia-
tric disorders, including MDD (Kotov et al. 2010). By
contrast, although implicated in theoretical models as
a risk factor specific to MDD (Clark & Watson, 1991),
(low) PEM has received less consistent empirical sup-
port, and CON has been only rarely considered. The
field has been increasingly moving beyond simple
examination of concurrent links between personality
traits and depressive disorders to prospective studies
and experimental designs that consider the dynamic
interplay of these constructs over time (see Klein
et al. 2011). The present study makes an important

contribution to the existing literature by examining
prospectively associations between NEM, PEM and
CON and the timing and course of MDD during a
key developmental period, the transition from late
adolescence to early adulthood. In general, the adoles-
cents in our sample evidenced decreasing NEM and
increasing CON as they transitioned into adulthood,
consistent with maturational growth processes marked
by adaptive response to the developmental tasks that
characterize this period. However, MDD was associ-
ated with important differences in developmental tra-
jectories of personality traits that were further
differentiated by whether the onset of MDD occurred
during adolescence or adulthood, and followed a
chronic/recurrent or remitting course.

Consistent with previous research in samples of chil-
dren, adolescents and adults (Tackett, 2006; Klein et al.
2011), the results of the present study demonstrate that,
any MDD, regardless of timing or course, was associ-
ated with higher NEM. Moreover, consistent with the
vulnerability model, higher NEM was associated with
the subsequent development of MDD. The results for
PEM were more nuanced. There was some support
for the vulnerability model, in that PEM was associ-
ated with the subsequent development of MDD, but
only MDD that followed a chronic/recurrent course.
Consistent with the pathoplasty model, lower PEM
was associated with chronic/recurrent, but not remit-
ting, MDD. Adolescent-onset MDD was associated
with lower CON. Taken together, these results clearly
speak to the pernicious implications of chronic/recur-
rent MDD, particularly when the onset is during ado-
lescence. At age 17, the adolescent-onset, chronic/
recurrent group was characterized by high NEM, low
PEM and low CON. Moreover, because the ado-
lescent-onset, chronic/recurrent group failed to show
the normative decrease in NEM from age 17 to 29
evidenced by all other groups, this group continued
to report high levels of NEM and low levels of PEM
up to age 29. The present study adds to a relatively
small but important body of literature on the impli-
cations of adolescent-onset MDD for subsequent func-
tioning (Weissman et al. 1999; Hammen et al. 2008).
Notably, although the results are consistent with evi-
dence of the deleterious outcomes of adolescent-onset
MDD, they also suggest these may be a function less
of its early onset per se than of its associated increased
incidence of severe, chronic and recurrent MDD into
adulthood (Weissman et al. 1999; Hammen et al.
2008; Rohde et al. 2013). That the adolescent- and
adult-onset chronic/recurrent groups generally differed
from the never-depressed and remitting groups but
did not differ from one another is consistent with evi-
dence that recurrent MDD is prospectively associated
with psychosocial impairment, regardless of whether
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it onsets in adolescence or early adulthood (Hammen
et al. 2008).

Although the results of the present study are sober-
ing in speaking to the deleterious implications of
chronic/recurrent MDD for adaptive personality devel-
opment, they also offer some hope in suggesting that
the personality trait trajectories of both adolescents
and adults who remit from MDD are remarkably simi-
lar to trajectories of individuals who have never experi-
enced MDD. This is consistent with evidence that
young adults who remit from childhood- and
adolescent-onset MDD show psychosocial outcomes
that are comparable to those for never-depressed
youth (Hammen et al. 2008). Moreover, the results
dovetail with our group’s recent investigation of pro-
spective links between alcohol use disorders and
NEM and (low) CON (Hicks et al. 2011), suggesting
that remission from MDD and desistance from alcohol
use during adolescence and early adulthood are associ-
ated with at least some personality ‘recovery’. Taken
together, the results point to the importance of targeted
intervention efforts during this developmental period
that can help adolescents with MDD get ‘back on
track’ in terms of adaptive personality development
and psychosocial functioning.

The present study has several strengths, including a
large, community-based sample and a prospective
design, and high participation rates over 12 years
with minimal attrition bias, although it also has limit-
ations that prompt caution in interpreting the results
and suggest directions for future research. Given that
the median age of onset for mood disorders is 25–32
years (Kessler et al. 2005), it is likely that some parti-
cipants classified as never depressed will eventually
be diagnosed with MDD, some classified as chronic/
recurrent will remit and some classified as remitting
will relapse. We measured personality in late adoles-
cence, at age 17, and results may differ for personality
assessed at earlier ages. Moreover, although repeated
assessment of personality allowed us to model linear
personality trait trajectories from late adolescence
to adulthood, additional personality and MDD as-
sessments would allow for a more fine-grained
examination of the potentially non-linear course of per-
sonality traits and MDD, and for a more direct test
of personality–depression associations. Because the
majority of participants were not currently sympto-
matic at the diagnostic assessment, we cannot examine
the extent to which MDD has mood-dependent ‘state’
effects on personality traits. In addition, because,
by definition, the adolescent-onset MDD groups had
experienced MDD by the age-17 assessment, we are
unable to definitively rule out a ‘scarring’ effect of
MDD by examining pre- and post-morbid personality
levels in these groups. Our assessment of MDD

diagnoses was somewhat coarse, in that participants
were classified as having chronic/recurrent MDD if
they reported experiencing MDD at multiple assess-
ment points that persisted to the age-29 assessment.
Although this approach yields information on the
ongoing presence of MDD and allows us to contrast
these participants with those with remitting MDD, it
does not allow for a more fine-grained examination
of MDD chronicity or recurrence (for reviews, see
Burcusa & Iacono, 2007; Klein, 2010). Although beyond
the scope of the present paper, future investigations
that take advantage of twin designs to model genetic
and environmental influences on personality–MDD
associations during the transition from adolescence to
adulthood will prove informative (e.g. Kendler et al.
2006; Hopwood et al. 2011). Finally, although repre-
sentative of the demographic make-up of Minnesota
during the targeted birth years, our sample lacks racial
or ethnic diversity, thereby limiting generalizability.

In conclusion, the present study highlights the
dynamic interplay of personality and MDD in demon-
strating that personality traits confer risk for the onset
of MDD, and MDD has important implications for
adaptive personality development during the trans-
ition from adolescence to adulthood. Our results
speak to the importance of intervention efforts targeted
toward individuals at high risk for the subsequent
development of MDD because of high NEM and low
PEM. Moreover, our results add to growing research
on the heterogeneity of MDD, with naturally occurring
groups defined by MDD onset and course evidencing
different personality trajectories and indicating that
chronicity/recurrence and adolescent onset are impor-
tant determinants of MDD outcome.
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Notes
1 We also conducted analyses including only participants
who met MDD criteria at the definite level; with one ex-
ception (noted in Table 2), the results were the same as
for analyses including both definite and probable cases
of MDD.

2 We also tested for interactions between participant sex and
MDD group status; of the 30 interaction effects examined,
only one was significant, indicating that, in general, associ-
ations between MDD and personality trait trajectories
are comparable for males and females. For ease of pre-
sentation we present results only for main effects of
MDD groups.
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