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Abstract Advances in psychopathological research advo-
cate a personality-centred model of common mental dis-
orders (CMD). We tested four hypotheses to test such a
model. First, personality relates to critical life events; sec-
ond, both personality and critical life events relate to CMD;
third, interaction effects between personality and critical
life events relate to CMD; fourth, neuroticism explains the
majority of variance in psychopathology. We analysed data
(n = 453) based on seven semi-structured interviews from
a longitudinal epidemiologic cohort study over 30 years
spanning years 1979 (age 20) to 2008 (age 50). CMD and
critical life events were assessed seven times between 1979
and 2008 and personality domains of neuroticism, extraver-
sion and aggressiveness in 1988 and 1993. Aggressiveness
and neuroticism related to partnership rupture and job loss.
Neuroticism related significantly to major depression, anxi-
ety disorders, substance-use disorders (SUD) and severity
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of psychopathology. Both partnership rupture and job loss
related to major depression and severity of psychopathol-
ogy, but not to anxiety disorder or SUD. An interaction
effect between neuroticism and partnership rupture pointed
towards significantly increased SUD prevalence. All asso-
ciations held when additionally adjusted for childhood
adversity and familial socio-economic status. According to
a pseudo-R?, neuroticism explained 51% of total variance
in severity of psychopathology over time, while all three
personality domains along with both partnership rupture
and job loss explained 59% of total variance. In conclusion,
personality, especially neuroticism, relates consistently to
repeated measures of psychopathology. These associations
are independent of and more pervasive than the effects of
partnership rupture and job loss. Partnership rupture in
interaction with neuroticism may further increase the risk
for SUD. We conclude that neuroticism is a fundamental
aetiological factor for severe psychopathology, but fur-
ther testing of this model in other longitudinal studies is
required.

Keywords Personality - Internalising disorder -
Psychopathology - Etiology - Epidemiology - Depression -
Anxiety - Critical life events

Introduction

Insights from personality science and evolutionary
biology

Based on the evolutionary concept of harmful internal dys-
functions [1-3] and informed by research in animal ecol-
ogy and evolutionary biology [4-7], we suggest that an
individual’s adaptiveness to the contemporary environment
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is largely influenced by inter-individual personality trait
variation. Because personality trait variation is an evolved
biological mechanism that substantially influences health,
inter-individual functioning and life histories in humans
and many other animal taxa [7-9], the question to pose
is not whether, but how, personality should be incorpo-
rated in an etiological model of common mental disorders
(CMD). By CMD researchers and clinicians typically refer
to depression, anxiety and substance-use disorder (SUD).
We will use the term CMD synonymously for the group of
these disorders throughout. In particular neuroticism plays
a major role in recent etiological models of CMD due to its
persistent negative effects on mental health and functioning
[10-13]; for reviews see [14—16]. Critical life events, i.e.,
environmental factors, may also independently contribute
to increased prevalence of psychopathological symptoms
and CMD [17-19]. However, we suggest that personality
is predominant, because dysfunctional personality not only
constitutes a broad vulnerability factor for severe, chronic
or relapsing poly-symptomatic psychopathology [13, 20-
22], but also indirectly increases the risk for mental disor-
ders by fostering and creating critical life events [23-25].
In addition, there is compelling evidence that personality
moderates the effects of critical life events [12, 17, 26] and
daily stress [27, 28] on mental health, which further bol-
sters the primacy of personality effects. Please note that by
dysfunctional personality we not only mean extreme scores
(both low and high; see Ref. [9]) on basic personality traits
such as neuroticism and agreeableness, but also personal-
ity disorders, which are pathological extremes along basic
personality domains [29-31]. Though all these aspects have
received considerable scientific attention, few attempts
have been made to examine them simultaneously over
extended observation periods of several years [e.g., 12, 26].
However, these valuable exceptions have generally focused
on associations between neuroticism and major depres-
sion only. Therefore, we believe that this is the first origi-
nal study to directly compare effects of personality, critical
life events, and their interaction effects on various psycho-
pathological outcomes including major depression, anxiety
disorders, SUD, and severity of psychopathology.

Personality, environmental influences and critical life
events

Findings from evolutionary biology suggest that person-
ality trait variation enables the adaptation of a species to
different ecological conditions under varying selection
pressure [7, 9]. However, as traits vary substantially, not
each individual is equally adapted to a given environment.
Depending on specific environmental demands, animals
with varying trait characteristics will, therefore, demon-
strate differential fitness-related outcomes [6, 32]. In both
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humans [33] and non-human animals [34], the heritability
of personality traits is estimated with approximately 50%.
The remaining 50% are thus mainly environmental influ-
ences and gen-environment correlations. In personality
science the association between personality and environ-
ment is supposed to be bidirectional, with personality hav-
ing a causal effect on an individual’s environment (referred
to as selection processes) and the environment having a
causal effect on personality trait development (referred to
as socialisation processes) [24, 35, 36]. More specifically,
over the last decades evidence has accumulated that person-
ality relates to low occupational attainment and poor work
satisfaction [37], partnership conflicts [25], relationship
insecurity [38], and negative life events in general [23, 24].
Finally, personality traits are important predictors of socio-
environmental functioning in persons with mental health
problems [39—41]. Successfully coping with developmental
tasks and age-specific ecological challenges such as taking
responsibility for a family, forming intimate relationships
or fulfilling occupational duties, is hence by large a product
of personality functioning [35]. Because social functioning
is crucial for the maintenance of mental health, personality
stringently needs to be considered in both psychiatric prac-
tice and psychopathological research [14].

The present study

The literature briefly reviewed above suggests that it could
be worthwhile to define personality as the crucial internal
mechanism underlying CMD, here specifically internalis-
ing disorder (depression and anxiety) related to neuroticism
[42—44]. That claim is supported by the remarkably strong
association of neuroticism with the risk of comorbidity and
the covariance between disorders [11, 13, 43]. As detailed
above, negative life events such as job loss or divorce are
also important risk factor for psychopathology [12, 18, 19]
and it has been shown that the relationship between critical
life events and psychopathology is moderated by personal-
ity [12, 17, 26]. It is, therefore, necessary to consider both
personality traits and critical life events in the prediction of
CMD. Such an environmentally contingent function of per-
sonality trait variation for individual health and functioning
is also well supported by research in animal ecology and
evolutionary biology [6, 7, 9]. To avoid unnecessary mul-
tiple testing and its well-known effects on the inflation of
a-error probability, in this work we include only relation-
ship rupture and job loss as critical life events, as both pre-
dictors are considered highly important for mental health
and functioning [18, 19, 45].
There are four linked hypotheses to test our model:

Hypothesis 1 On the basis of the literature [25, 37, 38],
personality is bi-directionally related to critical life events
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through selection and socialisation processes, i.e., we
expect personality and critical life events to be interrelated,
though, noteworthy, such associations are typically weak
[24, 36].

Hypothesis 2 Because both personality [14, 16] and criti-
cal life events [19, 46] relate to mental disorders, personal-
ity, partnership rupture and job loss relate independently to
severity of psychopathology and either internalising disor-
der or SUD.

Hypothesis 3 Because CMD can also result from an
interaction between personality and environmental factors
[12, 17, 47], the interactions of personality with partnership
rupture and job loss relate to either internalising disorder or
SUD.

Hypothesis 4 As neuroticism is the predominant factor
underlying general psychopathological vulnerability [14,
16, 42], neuroticism will account for most of the variance
explained in the severity of psychopathology.

Methods
Participants and sampling procedure

The Zurich Cohort Study originally comprised a cohort
of 4547 subjects (m = 2201; f = 2346) representative of
the canton of Zurich in Switzerland, who were screened in
1978 with the Symptom Checklist 90-R (SCL-90-R) [48]
when the men were 19 and the women 20-years-old. In
Switzerland, every male citizen must undertake a military
screening test at the age of 19. Therefore, conscripts within
a defined catchment area comprise its respective, complete
male age group. With the consent of military authorities,
but independent of their screening procedure, we randomly
screened 50% of all male conscripts of the canton of Zurich
of this age group. The refusal rate was 0.3%. Since, with
the exception of severely disabled persons, all Swiss men
had to undergo military conscription at that time, draw-
ing a random sample from conscripts allowed for the most
representative male sample possible. As women were not
obliged to serve in the army, female participants were iden-
tified from the complete electoral register of the canton of
Zurich. Again, 50% of them were randomly selected and
received questionnaires by mail, of which 75% responded.
To increase the probability of the development of psychi-
atric syndromes, a stratified subsample of 591 persons

(m = 292; w = 299) was selected for comprehensive inter-
view, with two-thirds consisting of high-scorers [defined
by the 85th percentile or more of the Global Severity Index
(GSI) of the SCL-90-R] and one-third being a random sam-
ple of subjects with scores below that 85th percentile. This
study was approved by the ethics committee of the canton
of Zurich and all participants gave their fully informed
written consent. A detailed description of the sampling
method has been provided elsewhere [49].

Altogether seven interview waves have been con-
ducted, specifically, in 1979 (n = 591), 1981 (n = 456),
1986 (n = 457), 1988 (n = 424), 1993 (n = 407), 1999
(n = 367) and 2008 (n = 335). The corresponding attrition
rates were 0, 22.8, 22.7, 28.3, 31.1, 37.9, and 43.3%. That
is, even after 30 years of study duration, more than half
of all participants continued to participate. The causes of
attrition involved dropouts due to decease, lost contact, or
refusal to participate. Unfortunately, it was not possible to
allocate a specific reason to each dropout, because in many
cases contacting was simply not answered. The initial allo-
cation to the two groups, that is, high-scorers on GSI ver-
sus all others, remained stable throughout the study. The
dropouts were more frequent among the extremely high
and extremely low GSI scorers [50]. We repeated the attri-
tion analyses after the most recent interview, but we found
no significant difference between subjects who had left the
study and those who remained with regard to socio-eco-
nomic status and education as measured at the study outset,
nor in their initial psychopathological impairment accord-
ing to the nine SCL-90-R subscales. However, there was a
moderate gender bias, with more dropouts among men (OR
1.82;95% CI 1.31-2.53; p < 0.001).

Instruments and measures

Interviews were conducted using the “Structured Psycho-
pathological Interview and Rating of the Social Conse-
quences of Psychological Disturbances for Epidemiology”
(SPIKE) [49]. This semi-structured interview collects data
on socio-demography, somatic syndromes, psychopathol-
ogy, substance-use, medication, health services, impair-
ment and social activity. Its good reliability and validity
have been reported previously [51]. Twelve-month preva-
lence rates of CMD were diagnosed according to DSM-
III, DSM-III-R and subsequently DSM-IV criteria, except
for obsessive—compulsive disorder, which was diagnosed
according to DSM-III-R criteria throughout [52]. Dysthy-
mia and minor depression were not included in the present
study. For the present study we condensed major depres-
sion, GAD, agoraphobia, social phobia, specific phobia,
panic disorder and obsessive—compulsive disorder into an
umbrella diagnosis of internalising disorder. GAD, agora-
phobia, social phobia, specific phobia, panic disorder and
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obsessive—compulsive disorder were further subsumed as
broad anxiety disorder. Alcohol as well as drug abuse and
dependence were subsumed under the broad umbrella diag-
nosis of SUD. A third outcome, termed severity of psycho-
pathology, comprised the sum of all concurrent diagnoses
as delineated above, computed separately for each assess-
ment wave.

Partnership rupture was defined as separation or divorce
from an intimate partner within the past 12 months, and
job loss as unintended dismissal from work, as evaluated at
each assessment wave with the SPIKE. As further covari-
ates we included variables that ascertained early environ-
mental adversity, including severe family problems during
childhood and adolescence such as broken home, conflicts
between parents, or psychological problems in parents (for
more information, see [53]), low parental income and a
low participant’s education level. Partnership rupture and
job loss were chosen a priori because they are considered
highly important for mental health and functioning [18,
19, 45, 54] and because they were sufficiently frequent in
our data to provide reliable estimates (as opposed to, e.g.,
severe forms of sexual abuse).

In 1988, when participants were 29/30 years old, we
examined the participants’ personality traits using the
Freiburg Personality Inventory (FPI) [55]. In a majority
of participants (82%) personality was re-assessed in 1993,
when participants were 34/35 years old. When possible the
mean score across measurements was computed to reduce
the influence of state-effects on personality characteris-
tics. Participants who dropped-out after the first assess-
ment of personality did not differ in their trait-scores from
participants who remained in the study. When personality
was first assessed in 1988, the FPI was a widely used Ger-
man personality inventory depicting personality traits on
the three higher-order domains of masculinity, extraver-
sion and neuroticism, and on nine distinct primary scales.
These traits are (1) nervousness, (2) irritability, (3) depres-
siveness, (4) impulsivity, (5) sociability, (6) resilience, (7)
aggressive dominance, (8) inhibition, and (9) frankness.
However, these primary traits are rather outdated nowa-
days. For the present study we thus applied the empirically
derived domain of aggressiveness (comprising facets of
proneness to violence, callousness and lack of self-control),
extraversion (comprising facets of being outgoing, cheer-
ful and self-confident) and neuroticism (comprising facets
of emotional lability, somatisation and worry). These three
superordinate domains were extracted through extensive
factor-analytic examination on item-level in a very large
sample of n > 5000 and replication in six random subsam-
ples thereof [56]. They were then further validated in a
more recent paper [10]. FPI neuroticism and extraversion
items were constructed according to Eysenck’s biological
model of personality [57] and thus correlate strongly with

@ Springer

the Eysenck Personality Inventory (EPI) scales of extra-
version and neuroticism [55]. The broad FPI domains also
differentiate reliably between distinct mental disorder diag-
noses and sub-threshold conditions [56, 58, 59]. Because
neuroticism and extraversion items were adapted from
Eysenck’s original definition, they tap into the presumed
biological core of these broad trait domains. With respect
to neuroticism, Eysenck’s theory links neuroticism to lower
neurobiological activation thresholds in the sympathetic
and limbic system, which cause excessive physiological
responsiveness [55]. Neuroticism items, therefore, mostly
capture psychosomatic aspects of hyperarousability such
as having frequent headaches, getting easily dizzy, having
frequently nausea or vomiting, or getting frequently short
of breath. Other items involve feeling miserable for no rea-
sons, feeling low without really knowing why, or being fre-
quently lost in thought. For more information, see also [10,
56].

Statistical analysis

The longitudinal associations between personality and
repeated measures of partnership rupture, job loss and
CMD were estimated using generalized estimating equa-
tions (GEE). These statistical models were introduced to
fit regression analyses that account for within-subject cor-
relation, which is an inherent part of longitudinal studies
that rely on repeated outcome measures [60]. The GEE
approach uses weighted combinations between a predic-
tor variable and repeated outcomes that account for varying
observations, e.g., a disorder being present versus absent,
within a person across time. GEE use all available data
and estimate missing values under the assumption of Miss-
ing Completely at Random (MCAR) [61]. Prerequisite to
the application of GEE was, therefore, a thorough missing
value analysis, which revealed that all outcomes of interest
met the criteria of MCAR according to Little’s MCAR test.
Personality measured as the average score of the assess-
ments at age 29/30 and 34/35 and the critical life events,
repeatedly assessed between ages 20 and 50, were entered
as the predictor variables. The broad diagnoses of inter-
nalising disorder, major depression, anxiety disorder and
SUD repeatedly measured between ages 20 and 50 were
successively entered as the dependent variable. Owing to
the dichotomous distribution of the DSM-based diagnoses
we computed these models with a binomial distribution and
logit link-function. Severity of psychopathology conformed
to an over-dispersed Poisson distribution, which is why this
outcome was modelled with a negative binomial distribu-
tion and log link-function. The within-subject covariance
was specified with the “unstructured” correlation type to
avoid having any constraints on the covariance structure. A
robust sandwich estimator was used to reduce the effects
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of outliers and influential observations. The proportion of
total variance explained in severity of psychopathology
was computed according to a pseudo-R* formula proposed
by Twisk [61], according to which R* =1 — (S2.../5%).
where Srznodel is the variance of the model (also known as
the scale parameter) and S is the variance of the outcome
variable Y, calculated over all available data. Results were
reported with odds ratios (OR), which referred to a 1 stand-
ard deviation increase with respect to the standardized con-
tinuous personality measures. The exact model pertaining
to each hypothesis is specified in the results section. All
analyses were performed with SPSS 23 for Windows.

Results
Descriptive statistics

The prevalence rates of CMD have been shown in detail
in previous publications [e.g., 51, 52]. The cumulative
12-month incidence rates from age 20 to 50 were as fol-
lows: 32.5% for major depression, 6.8% for agoraphobia,
12.6% for social phobia, 26.9% for specific phobia, 6.1%
for panic disorder, 20.8% for GAD, 9.2% for OCD, 29.3%
for alcohol use disorder and 16.8% for drug use disorder
[52]. The proportion of participants who experienced a job
loss or a partnership rupture is indicated in the supplemen-
tary Table 1. Further included in that supplementary Table
are the frequency and the distribution of the covariates
included in the fully adjusted models, i.e., severe family
problems during childhood/adolescence, parental income,
and education level. The correlations between personal-
ity traits were as follows: aggressiveness with extraver-

sion r = —.094, p = .047; aggressiveness with neuroti-
cism r = .497, p < .001; and extraversion with neuroticism
r = —.381, p < .001. Inter-correlations within covariates as

well as between personality domains and these covariates
were small (all r < .3), suggesting that multicollinearity is
not an issue and that all predictors can be entered simulta-
neously in a multivariable model.

Hypothesis 1: personality relates to both job loss
and partnership rupture

To test our first hypothesis we conducted a series of simple
bivariate models where partnership rupture and job loss were
separately included as the dependent variable and personal-
ity domains successively as the predictor variables. Personal-
ity traits were examined separately in this model because we
anticipated weak associations that would not hold in a mul-
tivariable model where all personality traits are adjusted for
each other. As indicated in Table 1, partnership rupture was
weakly albeit significantly related to aggressiveness, while

Table 1 Association between personality assessed at age 29/30 and
34/35 and repeated measures of critical life events between age 20
and 50 (participants: n = 453; data points: n = 2759)

Outcome Predictors OR (95% CI)
Partnership rupture Aggressiveness 1.16 (1.04—1.29)**
Extraversion 1.07 (0.95-1.20)
Neuroticism 1.10 (0.99-1.22)
Job loss Aggressiveness 1.42 (1.11-1.81)%**
Extraversion 1.01 (0.79-1.30)
Neuroticism 1.36 (1.08-1.70)**
** p<0.01

job loss related weakly to both aggressiveness and neuroti-
cism. Hence, hypothesis 1 was confirmed.

Hypothesis 2: Personality, partnership rupture and job
loss all relate independently to psychopathology

To test our second hypothesis we conducted a separate
model for each dependent variable, that is, internalising
disorders, major depression, anxiety disorder, SUD and
severity of psychopathology. Personality traits, partner-
ship rupture and job loss, were entered simultaneously as
the predictor variables. The results are indicated in Table 2.
Internalising disorder was significantly predicted by extra-
version (negative association), neuroticism, partnership
rupture and job loss. Major depression was associated with
neuroticism, partnership rupture and job loss, whereas
anxiety disorder related to extraversion (negatively) and
neuroticism only. SUD, too, related significantly to extra-
version and neuroticism only. Finally, severity of psycho-
pathology was significantly predicted by neuroticism, part-
nership rupture and job loss. All those associations held
when additionally adjusted for sex, severe family problems
during childhood/adolescence, low parental income and
low education degree at age 20/21. Note that the odds ratio
(OR) for personality and critical life events do not directly
compare, as in the former the OR refers to a one standard
deviation increase while in the latter the OR refer to the
absence of the respective life event (i.e., present vs. absent).
Hypothesis 2 was fully confirmed as concerns personal-
ity, but only partially with respect to critical life events,
because both partnership rupture and job loss did not relate
to anxiety disorders and SUD.

Hypothesis 3: Interactions of personality
with partnership rupture and job loss relate

to psychopathology

To test our third hypothesis we added an interaction term
between significant personality traits and both partnership

@ Springer



Eur Arch Psychiatry Clin Neurosci

Table 2 Effect of personality

Outcome
assessed at age 29/30 and

Predictors

Crude OR (95% CI)

Adjusted® OR (95% CI)

34/35 and critical life events on
repeated occurrence of mental
disorders between age 20 and
50 (participants: n = 453 and

n = 367; data points: n = 2759
and n = 2312, respectively, for
crude and adjusted models)

Internalising disorder

Major depression

Anxiety disorder

SUD

Severity of psychopathology

Aggressiveness
Extraversion
Neuroticism
Partnership rupture
Job loss
Aggressiveness
Extraversion
Neuroticism
Partnership rupture
Job loss
Aggressiveness
Extraversion
Neuroticism
Partnership rupture
Job loss
Aggressiveness
Extraversion
Neuroticism
Partnership rupture
Job loss
Aggressiveness
Extraversion
Neuroticism
Partnership rupture
Job loss

0.97 (0.85-1.10)
0.87 (0.76-0.98)*
1.61 (1.41-1.84)%*
1.56 (1.20-2.03)**
1.90 (1.14-3.18)*
0.86 (0.72-1.02)
1.06 (0.91-1.23)
1.65 (1.38-1.98)%*
2.66 (1.96-3.63)%*
2.87 (1.71-4.84)%*
1.04 (0.91-1.20)
0.81 (0.71-0.93)%*
1.59 (1.39-1.82)%*
1.02 (0.75-1.37)
1.40 (0.81-2.43)
1.09 (0.89-1.34)
1.30 (1.07-1.57)%*
1.41 (1.14-1.75)%*
1.14 (0.80-1.63)
1.46 (0.86-2.48)
1.01 (0.91-1.11)
1.00 (0.91-1.09)
1.53 (1.38-1.69)%*
1.37 (1.13-1.65)%*
1.49 (1.05-2.12)%

0.96 (0.84-1.09)
0.87 (0.76-0.99)*
1.55 (1.35-1.79)%*
1.82 (1.37-2.43)%*
2.06 (1.24-3.41)%*
0.86 (0.73-1.03)
1.08 (0.92-1.26)
1.57 (1.30-1.89)**
3.09 (2.19-4.37)%*
2.51 (1.45-4.34)%*
1.04 (0.91-1.20)
0.82 (0.71-0.95)**
1.57 (1.36-1.83)%*
1.07 (0.78-47)
1.64 (0.98-2.74)
1.07 (0.85-1.35)
1.33 (1.08-1.64)%*
1.45 (1.12-1.88)%*
1.20 (0.82-1.75)
1.33 (0.72-2.47)
1.01 (0.91-1.12)
1.00 (0.90-1.10)
1.49 (1.33-1.67)%*
1.48 (1.21-1.79)%*
1.51 (1.13-2.01)%*

SUD substance-use disorder
* p<0.05; ** p<0.01

? Adjusted for severe family problems during childhood/adolescence, sex, low parental income and low

education degree at age 20/21

rupture and job loss to their main effects as detailed above.
A significant interaction term between personality and
critical life events emerged in relation to major depres-
sion and SUD (see Table 3). With respect to the former,
we found a negative interaction effect between neuroticism
and job loss on the occurrence of major depression, which
replicates findings from Vinkers and colleagues [26]. Fur-
ther inspection of the data based on median split revealed
that in persons scoring high on neuroticism, job loss did
increase the unconditionally high depression risk by 8%
points (from 14 to 26%), whereas in persons scoring low
on neuroticism the risk increase attributable to job loss was
23% points (from 8 to 31%). However, due to power failure
this negative interaction effect did not reach statistical sig-
nificance in the adjusted model and is, therefore, presented
with reservation. As for SUD, in the crude model the main
effect of neuroticism and the interaction term between neu-
roticism and partnership rupture related significantly to
SUD. Persons scoring low on neuroticism with and with-
out partnership rupture revealed the same risk for SUD
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(both 11%), while in persons scoring high on neuroticism
the risk increase attributable to partnership rupture was 7%
points (from 15 to 22%). This interaction effect also held
in the fully adjusted model. Hypothesis 3 was, therefore,
confirmed.

Hypothesis 4: Neuroticism accounts for the majority
of variance explained in the severity of psychopathology

Related to our fourth hypothesis and according to our
pseudo-R* estimate, neuroticism explained 51% of total
variance in the repeatedly assessed severity of psycho-
pathology over time. Adding the other two personality
domains did not improve the proportion of total variance
explained, while adding partnership rupture and job loss to
all three personality domains accounted for 59% of total
variance explained, that is, an absolute increment of 8%
points. Hypothesis 4 was, therefore, fully confirmed. To
further demonstrate the strong association between per-
sonality and psychopathology we estimated the projected
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Table 3 Interaction effect
between personality assessed

Outcome

Predictors

Crude OR (95% CI)

Adjusted® OR (95% CI)

at age 29/30 and 34/35 and
critical life events on repeated
occurrence of major depression
and SUD between age 20 and
50 (participants: n = 453 and
n = 367; data points: n = 2759
and n = 2312, respectively, for
crude and adjusted models)

Major depression

SUD

Neuroticism

Partnership rupture

Job loss

Neuroticism by partnership rupture
Neuroticism by job loss
Extraversion

Neuroticism

Partnership rupture

Job loss

Extraversion by partnership rupture
Neuroticism by partnership rupture
Extraversion by job loss

Neuroticism by job loss

1.57 (1.35-1.82)%*
2.65 (1.91-3.69)%*
3.42 (2.10-5.57)%*
0.97 (0.74-1.27)—
0.60 (0.37-0.96)*
1.21 (0.99-1.47)
1.34 (1.11-1.62)%*
0.91 (0.61-1.37)
1.31 (0.68-2.49)
1.42 (0.96-2.10)
1.60 (1.09-2.36)*
1.10 (0.56-2.19)
1.14 (0.66-1.97)

1.47 (1.24—1.74y%*
3.07 (2.12-4.45)%*
2.94 (1.73—4.99)%*
0.98 (0.73-1.34)
0.64 (0.37-1.09)
1.28 (1.04-1.58)*
1.34 (1.07-1.67)*
0.97 (0.62-1.50)
1.21 (0.54-2.72)
1.29 (0.87-1.90)
1.69 (1.14-2.52)%*
0.92 (0.49-1.74)
1.19 (0.69-2.04)

SUD, substance-use disorder
*p<0.05; % p <0.01

* Adjusted for severe family problems during childhood/adolescence, sex, low parental income and low

education degree at age 20/21

Table 4 Cumulative prevalence of common mental disorders from
age 20 to 50 in relation to personality profiles assessed at age 29/30
and 34/35 (participants: n = 453; data points: n = 2759)

Personality Trait level® Internalising  SUD %
profile disorder %
Dysfunctional Aggressiveness: +2 49.8 15.3
Extraversion: —2
Neuroticism: 42
Neutral Aggressiveness: 0 23.1 11.3
Extraversion: 0
Neuroticism: 0
Functional Aggressiveness: —2 8.4 8.2

Extraversion: +2
Neuroticism: —2

2 All traits have a mean = 0.0 and a standard deviation = 1.0

30-year cumulative prevalence of internalising disorder and
SUD based on specific personality profiles (see Table 4). In
particular with respect to internalising disorder, the cumu-
lative 30-year risk differed substantially between person-
ality profiles. Persons scoring high on aggressiveness and
neuroticism and low on extraversion had an approximately
6 times increased risk for internalising disorder compared
to persons scoring low on aggressiveness and neuroticism
and high on extraversion.

Discussion

In this longitudinal community cohort study we articulated
and tested a personality-centred model of CMD. To the best

of our knowledge, this is the first original work to focus
simultaneously on the relative effects of critical life events
and personality traits and their interactions on various psy-
chopathological outcomes using long-term longitudinal data.
The results revealed that personality was associated weakly
with critical life events and substantially with CMD, directly
and in interaction with critical life events. Dysfunctional per-
sonality profiles, comprising extremely high neuroticism and
aggressiveness in combination with extremely low extraver-
sion, related to a manifold increased risk of internalising dis-
orders and in particular neuroticism explained a very large
amount of variance in the severity of psychopathology. As
there is a dearth of longitudinal studies examining interac-
tion effects between personality and environmental con-
ditions, this work makes an important contribution to the
literature. Moreover, we further believe that this is the first
longitudinal long-term study that aimed at quantifying the
independent contribution of personality traits on long-term
psychopathology by providing a pseudo-R* for the global
severity of psychopathology from age 20 to 50 and by esti-
mating the 30-year cumulative risk of internalising disorder
and SUD related to different personality profiles.

Proximate aetiological explanations

Overall, our findings stress the fundamental role of person-
ality, mainly neuroticism, for the occurrence, persistence
and severity of psychopathology [10, 11, 13, 43]. Our data
further highlight that the relationship between critical life
events and psychopathology is at least in part moderated
by personality [12, 17, 26]. Nevertheless, we would like
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to stress that the studies referenced above, including our
own, do not provide a stringent test of causation, which is
typically very difficult to deduce in observational studies.
We further recognise that the proximate aetiopathological
mechanisms underlying a personality-psychopathology
association are mostly unknown and that different aetio-
logical models may account for varying degrees of both
phenotypic and genetic covariance [62, 63]. For instance,
one may suggest that neuroticism scores in middle adult-
hood might be increased due to preceding mental disorders
occurring during adolescence (scarring effect). However,
meta-analytic research consistently revealed that person-
ality traits are highly stable during adolescence and early
adulthood in both community and clinical samples [64],
which argues against the differential impact of adoles-
cent psychopathology on personality trait-scores. Moreo-
ver, scarring effects appear to be transient [65] or, when
detected as enduring, they are shown to be very weak
(adjusted r < .16) [66] and hence practically almost irrel-
evant. Also consider that anti-depressive treatments sig-
nificantly reduce neuroticism scores [67, 68], which further
counters the logic of scarring effects.

Anusic and Schimmack [69] recently estimated that
83% of the reliable variance underlying personality was
due to stable influences. Thus, even if the remaining
17% were attributable to psychopathology, which is very
unlikely due to the very low stability of the change com-
ponent [69], it would account for only a small amount of
variance. We, therefore, contend that neuroticism high-
scores at age 30 are not a consequence of preceding mental
disorders and suggest that problematic personality predates
the onset of severe and recurrent psychopathology [70].
Such a notion corresponds to a growing body of evidence
demonstrating that persons who develop psychopathologi-
cal symptoms during adolescence and adulthood have pre-
morbid childhood personality characteristics such as high
stress reactivity and impulsivity that markedly deviate from
same-age controls with no subsequent adolescent/adult
psychopathology [22, 71, 72]. Finally, common genetic
factors also account for a substantial amount of shared vari-
ance between neuroticism and internalising psychopathol-
ogy [15, 16], but that genetic correlation is perhaps best
explained by an ultimate evolutionary model (see below).

An evolutionary perspective

Recently, Durbin and Hicks [62] stated that research on
personality-psychopathology associations is stagnant and in
need of development. They identified the established scar-
ring, continuum and predisposition models as the major
source of stagnancy and advocated for a developmental per-
spective. Here we extend their notion and propose an evolu-
tionary developmental theory informed by animal ecology
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and evolutionary biology. A possible ultimate explanation
that may account for personality-psychopathology asso-
ciations is life history theory, a subdivision of evolutionary
biology aimed at explaining variation in fitness components
such as growth rate, timing of reproduction, number of off-
spring, and lifespan [73, 74]. Life history theory postulates
that organisms, to increase inclusive fitness, must allocate
finite resources to competing demands. These specifically
comprise somatic efforts, i.e., investments in psychobio-
logical growth and health maintenance, versus reproductive
efforts, i.e., investments in mating and parenting. Because
resources such as time and energy are inherently limited,
trade-offs emerge so that investment towards one life his-
tory trait diminishes resources available for the others [73,
74]. As a result, fast growth rate and high early fecundity
traded-off against a long lifespan and increased late-life
fecundity produce a fast life history strategy, whereas the
opposite pattern defines a slow life history strategy [73, 75].
In line with theoretical and empirical research in animal
evolutionary biology [4, 75, 76], human personality trait
variation is closely connected to distinct life history strate-
gies [77, 78]. Specifically, humans scoring high on person-
ality domains of negative affectivity, impulsivity, antago-
nism and aggressiveness pursue a fast life history strategy
[79-81], which is naturally selected for by harsh environ-
ments indicative of increased extrinsic morbidity-mortality
[73, 82, 83]. This means that stably high levels of impul-
sive risk-taking and aggression are evolutionary adaptive in
hostile environments. Being altruistic and cooperative does
not pay off when life expectancy is low, because the indi-
vidual would not live long enough to benefit from future
fitness returns [76, 84, 85]. This largely genetically deter-
mined, but environmentally plastic fast life history strategy
further involves early reproduction at the cost of psychoso-
matic growth, mating efforts at the cost of parenting efforts,
and rule-breaking, opportunism and risk-taking at the cost
of cooperation, interpersonal stability and health promotion
[77, 86]. Findings from ecology and evolutionary biology
have additionally revealed that personality is closely linked
to an individual’s environmental responsiveness [87, 88].
In general, bold-aggressive animals appear to be less envi-
ronmentally responsive than docile-sociable animals, i.e.,
they adapt poorly to fluctuating environments and show
high routine formation [8, 87, 89]. These findings might
help to explain why humans scoring high on traits of nega-
tive affectivity and aggressiveness experience more negative
life events [23, 24] and why they are more affected by these
experiences [17, 28]. As a result, and in correspondence
with all these findings, psychopathology has been shown to
relate predominantly to a fast life history strategy [86, 90,
91]. A fast life history strategy relates to important proxi-
mate mechanisms underlying psychopathology, including
insecure attachments [92] and high stress reactivity [93],
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which are clinical characteristics often seen in patients with
severe mental disorders. The very high proportion of stable
(genetic) factors underlying inter-individual variation in
human personality traits [69], therefore, bolsters the notion
that life history traits may constitute a core component of
personality. These findings stress the importance of evo-
lutionary biology for biomedicine and the health sciences
[94, 95], including psychiatry and psychopathology [3, 96].
Further research along these lines would certainly help to
improve our understanding of developmental psychopathol-
ogy and vulnerability to CMD.

Limitations

We acknowledge the following limitations: firstly, due to
parsimony we included only partnership rupture and job
loss as critical life events, though these certainly do not
cover the whole range of stressful life experiences. Sec-
ondly, all information used in this study relied on self-
reports, therefore, we may not exclude a certain bias due to
selective disclosure and social desirability. Thirdly, person-
ality was first assessed in 1988, thus associations between
personality and psychopathology are merely retrospective
from 1979 to 1986. Nevertheless, we contend that these
data are informative because the differential stability of
personality is very high across adulthood, with corrected
test—retest correlations around r = 0.8 in both clinical and
community samples [64]. We are thus confident that per-
sons who scored high on given trait in 1988 also scored
high on the same trait in 1979. In the present sample the
attenuated S-year differential stability of personality traits
(i.e., uncorrected test—retest correlation for the assessments
of 1988 and 1993) was as follows: r = .65 for aggressive-
ness, r = .78 for extraversion, and r = .70 for neuroticism
(disattenuated coefficients are all >r = .8). These estimates
further bolster the high differential stability of personality
traits over time. Nevertheless, repeated personality assess-
ments during adolescence and early adulthood would be
necessary to rule out the notion of reversed causation, i.e.,
the assumption that psychopathology during adolescence
causes high neuroticism in adulthood. More longitudinal
research on the personality-psychopathology association
in adolescents is thus worthwhile. Fourthly, our pseudo-
R? provides only a vague estimation of the total variance
explained [61]. Further exploration using for instance latent
state-trait analysis (e.g. [97]) is, therefore, required. Unfor-
tunately, such modelling was not feasible with these data
due to the low frequency of particular disorders at spe-
cific assessment waves. However, please note that even if
our pseudo-R* would overestimate the proportion of total
variance explained by absolutely 20% points, the resulting
31% of variance explained would still be impressive and in
accord with our hypotheses. Fifthly, we are not aware of

any original work that linked the FPI to personality disor-
ders and pathological personality traits. We therefore do
not exactly know whether our three domains of aggressive-
ness, extraversion and neuroticism converge with personal-
ity pathology at their extreme poles. Moreover, our three
personality domains do not provide a complete coverage of
personality. Replication based on the five-factor model of
personality is thus worthwhile.

Conclusions

The present study revealed that personality, in particu-
lar neuroticism, is a fundamental behavioural phenotype
underlying the occurrence and severity of CMD. We also
provide a rationale, specifically life history theory [73],
that may explain the persistent association between per-
sonality and mental health. This interpretation of our data
is in accordance with an increased recognition of evolu-
tionary biology in psychiatry [96] and general medicine
[95], which, as we believe, can substantially advance our
understanding of psychopathology and inform aetiologi-
cal models of CMD. Integration of an evolutionary account
may further stipulate research on life history strategies and
psychopathology. More work is required though, especially
with respect to the proximate neurobiological and endo-
crinological pathomechanisms underlying this ultimate
explanation. Future research should also try to expand the
scheme of environmental factors and include further inter-
nal mechanisms such as for instance cognitive ability [98]
and immune function [99], which both are closely tied to
human evolution and psychopathology. A strong associa-
tion between personality and psychopathology may imply
causation, but this is not necessarily true. Genetically and
environmentally informed long-term prospective studies
beginning in childhood are, therefore, required to better
understand the causal role of personality traits in the occur-
rence and course of severe psychopathology.
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