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Abstract

Purpose The directionality of effects in the associations

between personality and externalizing behavior (i.e.,

delinquency, soft drugs use, and alcohol abuse) is unclear.

Moreover, previous studies only examined personality trait

domains when examining these associations, whereas per-

sonality facets underlying these broad domains provide

more specificity. To address these limitations, the present

study examined the directionality of effects between

externalizing behavior and personality while employing a

facet-level approach to personality.

Methods Cross-lagged panel models were employed to

four annual measurement waves of longitudinal data on

485 Belgian-Caucasian late adolescents (87.4 % female;

Mage = 18.63 years, SD = 0.61). Participants filled out the

NEO-FFI as a measure of personality, the Deviant

Behavior Scale as a measure of delinquency, and single

items for soft drugs use and alcohol abuse on all four

measurement occasions.

Results The incremental value of personality facets over

broad trait domains was demonstrated, as it was often the

case that only some, but not all, facets underlying a specific

trait domain were significantly associated with specific

externalizing behaviors. Furthermore, linkages between

personality and externalizing behavior were shown to be

complex. Depending on the personality trait domain or

facet and the specific behavior under investigation, the

directionality of effects may differ.

Conclusions To capture the full complexity of the link-

ages between personality and externalizing behavior, a

facet approach to personality is recommended. This

information is potentially important for clinicians, as it

indicates which specific aspects of a broad trait domain

affect, and are affected by, specific externalizing behaviors.

Keywords Personality � Big five � Externalizing

problems � Adolescence � Personality facets

Introduction

Late adolescents and young adults are relatively indepen-

dent from their parents, yet they have few enduring adult-

like responsibilities [1]. They are expected to explore

several alternatives with regard to relationships, their pro-

fessional career, and ideology to find their own place in

society. During the course of this exploration process, they

may experiment with (soft) drugs and alcohol or engage in

minor delinquent acts [2].

Occasional soft drugs use, alcohol abuse, and even

minor delinquency are common [2] and may, therefore, be

considered normative in this period in life, but in some

individuals these behaviors exacerbate. Therefore, uncov-

ering predictors of individual differences in externalizing

behaviors is important. Several studies suggest that per-

sonality traits are associated with soft drugs use [e.g., 3],

alcohol abuse [e.g., 4], and (minor) delinquency [e.g., 5].

However, these studies tend to have a number of
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limitations. First, few studies include multiple longitudinal

measurement occasions of both personality traits and

externalizing behaviors. Such a design is necessary to infer

directionality of effects. Second, broad constructs of

externalizing behavior are often employed. Such broad

constructs ignore, for example, that soft drugs use is dif-

ferent from minor delinquency. Third, previous studies

only considered personality trait domains. Such trait

domains entail a wide range of more specific facets. The

purpose of the present study is to provide a detailed per-

spective on the linkages between personality and exter-

nalizing behavior by (a) employing a longitudinal design,

(b) distinguishing between three externalizing behaviors

(i.e., soft drugs use, alcohol abuse, and minor delinquency),

and (c) adopting a facet-level approach to personality.

Personality traits and externalizing behavior

Personality at the trait-domain level is usually captured by

the Big Five [6, 7]. These trait domains are Neuroticism

(i.e., tendencies toward negative affect), Extraversion (i.e.,

experiencing frequent positive moods and sociable ten-

dencies), Openness (i.e., tendencies toward curiosity and

creativity), Agreeableness (i.e., tendencies toward pro-

social behavior), and Conscientiousness (i.e., tendencies

towards being planful, responsible, and persevering) [8].

These traits have been frequently linked to problem

behavior.

Several models have been proposed to describe the

relations between personality and problem or externalizing

behavior [9, 10]. The first set of models, the predisposition

or vulnerability model and the pathoplasty or exacerbation

model, state that personality traits predict changes in

externalizing behavior. However, whereas the vulnerability

model states that individuals with specific personality

characteristics (e.g., low agreeableness) but without current

psychopathology are more vulnerable to develop psycho-

pathology (e.g., Conduct Disorder) later on [11], the pat-

hoplasty model states that specific personality traits predict

individual differences in the course, severity, presentation,

and prognosis of externalizing behavior. Because the pat-

hoplasty model also includes personality effects in

explaining variation in the severity of externalizing

behavior, this model better describes effects of personality

traits on externalizing behavior in the general population.

Findings of previous studies on longitudinal effects of

personality on problem behavior are therefore best descri-

bed as pathoplasty rather than vulnerability effects.

Second, the complication or scar model states that high

levels of problem behavior may damage one’s personality

(e.g., predict low conscientiousness). Thus, the assumption

of such a model is that externalizing behavior would lead to

changes in personality traits [9, 10]. It should be noted that

the aforementioned models are not mutually exclusive, as a

study on the longitudinal linkages between personality,

depression, and aggression [12] found evidence for effects

of personality on problem behavior and of problem

behavior on personality occurring simultaneously.

Finally, the spectrum model assumes that personality

traits and problem behavior are situated on the same con-

tinuum. For example, minor delinquency could be a man-

ifestation of low agreeableness. If so, increases in

agreeableness should be correlated with decreases in minor

delinquency. Therefore, to test the spectrum model, one

should examine whether changes in personality traits and

problem behavior are correlated [13]. Evidence for these

different models will now be discussed for (minor) delin-

quency, soft drugs use, and alcohol abuse.

Delinquency

Associations between Big Five personality traits and

delinquency are well documented. A meta-analysis [5]

revealed strong negative associations of delinquency with

conscientiousness and agreeableness, and a much weaker

positive association of delinquency with neuroticism.

Most longitudinal studies examined pathoplasty models.

Findings of one of these studies [14] were identical to the

results of the meta-analysis by Miller and Lynam [5]: low

conscientiousness and agreeableness, and high neuroticism

predicted delinquency across adolescence. Shiner [15]

obtained similar results, with early adolescent agreeable-

ness and academic conscientiousness positively predicting

late adolescent rule abiding conduct. In a study on children

[16], a similar effect of agreeableness was obtained, but an

additional effect of low extraversion was also found.

Overall, especially agreeableness and conscientiousness,

and to a lesser extent neuroticism, seem to be the best

predictors of delinquency.

We found only one study examining a scar model for

delinquency [17]. In that study, delinquency predicted

constraint (i.e., related to conscientiousness) negatively,

and negative emotionality (i.e., related to neuroticism)

positively across adolescence. To the best of our knowl-

edge, studies examining pathoplasty and scar models

simultaneously, and longitudinal studies examining the

spectrum model are non-existent.

Soft drugs use

Several studies linked personality traits to soft drugs use

(mainly marihuana use). Marihuana use was found to be

negatively associated with conscientiousness in a meta-

analysis specifically focused on this trait [18]. Subsequent

cross-sectional studies [3, 19] also found positive
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associations with openness and negative associations with

agreeableness.

A longitudinal study [20] provided some support for a

pathoplasty model, as marihuana use was positively pre-

dicted by neuroticism and negatively predicted by consci-

entiousness. In another study [21], childhood hostility, a

trait related to neuroticism, positively predicted marihuana

use through mid-adolescence.

One study [22] examined reciprocal linkages of mari-

huana use with traits related to agreeableness and consci-

entiousness (i.e., responsibility, temperance, and

perspective-taking). This study demonstrated that mari-

huana use predicted smaller increases in these traits, which,

in turn, predicted smaller increases in marihuana use. Thus,

these findings suggest simultaneous scar and pathoplasty

effects. However, longitudinal studies simultaneously

examining scar and pathoplasty models while specifically

focusing on Big Five personality traits appear to be non-

existent.

Alcohol abuse

Linkages between personality and problematic alcohol use

have been examined in many studies. Three meta-analyses

collectively suggest that alcohol abuse is positively asso-

ciated with neuroticism, and negatively associated with

conscientiousness and agreeableness [4, 18, 23]. There is

also evidence for correlated change, as decreases in prob-

lematic alcohol involvement were found to be associated

with increases in conscientiousness and decreases in neu-

roticism [24]. Hence, problematic alcohol use seems to lay

on the same continuum as (i.e., is a behavioral manifesta-

tion of) low conscientiousness and high neuroticism, sup-

porting a spectrum model.

Several studies support a pathoplasty model for the

linkages between alcohol abuse and personality traits.

Especially high levels of neuroticism, extraversion, and

related traits (i.e., hostility and sociability, respectively)

seem to leave individuals vulnerable to alcohol abuse [20,

21].

Few studies have examined scar models for the linkages

between personality and alcohol abuse. The aforemen-

tioned study by Chassin and colleagues [22] also examined

transactional linkages between alcohol use and traits rela-

ted to agreeableness and conscientiousness. In line with the

scar model, they showed that alcohol use predicted smaller

increases in these traits, but that these traits did not predict

changes in alcohol use. Hicks et al. [25] showed that

decreases in behavioral disinhibition (being inversely

related to conscientiousness) were greater for adolescents

whose alcohol abuse desisted when compared to adoles-

cents who persisted with alcohol abuse into their twenties.

This finding suggests that alcohol abuse positively predicts

behavioral disinhibition, supporting a scar model. How-

ever, behavioral disinhibition and negative emotionality

(being comparable to neuroticism) also predicted alcohol

abuse. Thus, their findings suggested simultaneously

occurring pathoplasty and scar effects. We are unaware of

studies assessing reciprocal linkages between Big Five

traits and alcohol use.

Overall, studies addressing the linkages between per-

sonality traits and externalizing behaviors all share one

important limitation: They tend to consider only broad trait

domains. Such a trait-domain level approach only yields a

‘quick-and-dirty’ perspective on personality [26]. To gain a

more detailed perspective on personality and its associa-

tions with other constructs such as externalizing behavior,

specific facets underlying broad trait domains need to be

considered.

The additive value of personality facets

Personality is hierarchically structured with specific facets

underlying broad trait domains. For example, in the trait

domain of neuroticism, facets of anxiety and depression

can be distinguished, whereas conscientiousness can be

subdivided into orderliness, goal-directedness, and self-

discipline [e.g., 26–28]. As these facets tap into different

aspects of the same overarching trait domain, they can be

differently associated with externalizing behaviors.

For delinquency, studies on associations with Big Five

facets are non-existent. However, associations with facets

of a three-dimension personality model [29] have been

examined [30]. Some facets underlying a specific trait

domain were associated with delinquency, whereas others

were not. For example, the aggression facet of the negative

emotionality domain positively predicted antisocial

behavior, whereas the stress reaction facet of this domain

was no significant predictor in this regard. Ge and Conger

[17] considered facets of the same model to test a scar

model. The utility of facets was again underscored, as

delinquency significantly predicted some facets underlying

specific trait domains, whereas other facets underlying the

same trait domain were not significantly predicted by

delinquency.

A meta-analysis of cross-sectional studies on soft drugs

(i.e., marihuana) use focused on negative affect and

emotionality (i.e., facets related to neuroticism) and

unconventionality (i.e., a facet of openness) [31]. This

study found little evidence for differential associations, as

all these facets were positively associated with marihuana

use. Terraciano and colleagues [3] did find evidence for

the added value of facets in an examination of a pat-

hoplasty model while considering six facets for each trait

domain. Marihuana use was positively predicted by the
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openness facets values and ideas, the neuroticism facets

angry hostility and vulnerability, and the extraversion

facets activity and excitement seeking. Other facets of

these trait domains did not predict marihuana use. Like-

wise, only the conscientiousness facets dutifulness and

deliberation, and the agreeableness facet compliance

negatively predicted marihuana use.

With regard to alcohol use, one study considered 6

facets per Big Five trait domain [32]. Cross-sectionally,

alcohol use was consistently positively associated with the

extraversion facets of gregariousness, friendliness, and

excitement seeking, and the neuroticism facet of

immoderation. agreeableness facets of morality and

cooperation and conscientiousness facets of dutifulness,

achievement striving, and cautiousness were consistently

negatively associated with alcohol use. Other facets

underlying these traits were unassociated with alcohol

use. A pathoplasty model was also examined. Only

extraversion and its facets gregariousness and cheerful-

ness (but not the other four facets of extraversion) posi-

tively predicted relative increases in alcohol use. Overall,

there was again clear evidence for the additive value of

facets over trait domains.

In sum, there have been some studies linking external-

izing problems to personality facets. However, many of

these studies were cross-sectional, whereas the few avail-

able longitudinal studies either tested a pathoplasty model

or a scar model, but never tested both models simulta-

neously. A reason for this may be that testing pathoplasty

and scar models simultaneously requires multiple mea-

surement occasions of both externalizing problems and

personality facets. Including multiple measurement occa-

sions of personality facets may be thought of as impracti-

cal, as measuring facets is often thought to require lengthy

questionnaires such as the NEO-PI-R and the NEO-PI-3

(240 items) [33]. However, it is also possible to use much

shorter questionnaires to measure personality at a facet

level. That is, facet scales have been recently developed for

the 44-item Big Five Inventory [28]. Furthermore, facet

scales are also available for the commonly used 60-item

NEO-FFI [34].

Using exploratory factor analysis, Saucier [27] identified

a total of 14 facets (2 or 3 per Big Five domain) in the

NEO-FFI. Specifically, neuroticism contained a self-

reproach, depression, and anxiety facet; extraversion an

activity, sociability, and positive affect facet; openness an

esthetic interests, intellectual interests, and unconvention-

ality facet; agreeableness a pro-social orientation and non-

antagonistic orientation facet; and conscientiousness an

orderliness, goal striving, and dependability facet. These

facets had sufficient divergent validity, as evidenced by

differential correlations with the 30 facets of the NEO-PI-R

and person-descriptive adjectives.

Chapman [35] replicated the same 14 facets with con-

firmatory factor analyses. Divergent validity of the NEO-

FFI facets was further demonstrated, as facets underlying

the same trait were differently associated with external

variables. For example, the extraversion facet of sociability

was a better predictor of loneliness than the extraversion

facet of activity. Thus, using the NEO-FFI to assess per-

sonality at a facet level represents a viable alternative to

using lengthier questionnaires. This opportunity may be

particularly appealing because many researchers may have

longitudinal NEO-FFI data without being aware of the

existence of these facet scales.

The present study

In the present study, we used personality facets to gain a

detailed perspective on the longitudinal associations of

personality with externalizing behaviors. Four annual

waves of longitudinal data on personality (i.e., domains and

facets) and three externalizing behaviors (i.e., minor

delinquency, soft drugs use, and alcohol abuse) were

employed to examine whether a pathoplasty model, a scar

model, both a scar and a pathoplasty model, or a spectrum

model best described these linkages. It should be noted that

we used cross-lagged models focusing on the prediction of

relative changes in a variable [36]. That is, a significant

(cross-) path from, for example, orderliness to delinquency,

in such a model would indicate that the rank-order of

individuals on orderliness on one measurement occasion

predicts changes in the rank-order of individuals on

delinquency on the subsequent measurement occasion.

Thus, a negative path from orderliness to delinquency

would indicate that individuals with a relatively lower

score on orderliness would be more likely to exhibit rela-

tive increases (i.e., a move up in the rank-order) of delin-

quency on the next measurement occasion. Therefore, we

do not claim that we used personality scores to predict

whether a person exhibited absolute increases in external-

izing behavior scores when we refer to the pathoplasty

model. Likewise, we do not claim that we used external-

izing behavior scores to predict absolute increases in scores

on neuroticism and its facets or decreases in scores on the

other Big Five trait domains and their facets when we refer

to the scar model.

To the best of our knowledge, there are no studies

available that test all these models for the linkages of

personality traits and facets with minor delinquency, soft

drugs use, and alcohol abuse. There is, however, one study

that tests these models for the linkages between Big Five

personality trait domains and a broad externalizing

behavior construct [13]. The results of that study were

mostly in line with the spectrum model. However, it is
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unclear whether similar results will be obtained if specific

externalizing behaviors are considered and if personality

facets are considered in addition to trait domains.

We can provide specific hypotheses with regard to

which personality traits and facets are expected to be

associated with the three externalizing behaviors examined.

Minor delinquency is expected to be associated with low

agreeableness and conscientiousness. Given a lack of pre-

vious facet-level Big Five studies, we have no specific

hypotheses with regard to facets. Soft drugs use is expected

to be positively associated with openness, and negatively

associated with agreeableness and conscientiousness. At

the facet level, the openness facet unconventionality and

the extraversion facet activity are expected to be positively

associated with soft drugs use, whereas the agreeableness

facet non-antagonistic orientation and the conscientious-

ness facet dependability are expected to be negatively

associated. We expect alcohol abuse to be associated with

low agreeableness and conscientiousness, and high neu-

roticism and extraversion. At the facet level, the extra-

version facet of sociability is expected to be positively

associated with alcohol use, whereas the conscientiousness

facets of goal striving and dependability and the agree-

ableness facet of non-antagonistic orientation are expected

to be negatively associated.

Method

Participants and procedure

Participants were drawn from the Leuven Trajectories of

Identity Development Study (L-TIDES) [37], a 7-wave

longitudinal study of Dutch-speaking college students from

the faculty of Psychology and Educational Sciences at a

large Belgian university. Permission to undertake this study

was granted by the Institutional Review Board within the

researchers’ department and have therefore been performed

in accordance with the ethical standards laid down in the

1964 Declaration of Helsinki and its later amendments.

Participants signed a standard informed consent form before

participating in the first wave of data collection. During the

informed consent process, participants were informed that

they could refuse or discontinue participation at any time.

The first wave was collected at the end of 2002, and data

on both personality and externalizing behavior were

available for four measurement occasions. These four

waves (referred to as T1, T2, T3, and T4 from this point

onwards) were used in the present study. There was a

1-year interval between each of these four waves. At Time

1, a total of 565 individuals participated. Only individuals

who participated in at least two out of four measurement

waves (N = 485; 87.4 % female; Mage = 18.63 years,

SD = 0.61) were included in the analyses. MANOVAs

indicated that the 485 included participants did not differ

significantly from the 80 excluded participants in terms of

personality (F (19, 545) = 1.41; p = 0.118) or external-

izing behavior (F (3, 561) = 2.47; p = 0.061) at Time 1

(i.e., the only measurement occasion on which we had

complete data for both groups). Overall, 14.71 % of the

data were missing for the 485 included participants. Par-

ticipants with and without complete data were compared

using Little’s [38] Missing Completely At Random

(MCAR) test. This test yielded a v2/df-value of 1.13, which

according to guidelines by Bollen [39] indicates a good fit

between sample scores with and without imputation.

Therefore, we used the Full Information Maximum Like-

lihood procedure in subsequent analyses.

Measures

Personality traits

Personality was measured with the Dutch version of the

60-item NEO Five-Factor Inventory (NEO-FFI) [34, 40].

This instrument was originally developed to assess Big

Five domains (i.e., neuroticism, extraversion, openness to

experience, agreeableness, and conscientiousness), but

facets underlying these domains can also be distinguished

[27, 35]. For neuroticism, facets of self-reproach, anxiety,

and depression can be distinguished. For extraversion,

there are facets of sociability, positive affect, and activity.

Openness is subdivided in facets of esthetic interests,

intellectual interests, and unconventionality. The facets for

agreeableness are non-antagonistic orientation and pro-

social orientation. Finally, the conscientiousness facets are

orderliness, goal striving, and dependability.

Though facets were measured with relatively few items,

Cronbach’s alphas for all domains and 10 out of 14 facets

were consistently above 0.55 across waves (see Table 1).

However, the extraversion facet of sociability and the

conscientiousness facet of dependability had problematic

Cronbach’s alphas (i.e., \0.55) on some measurement

waves, but were reliable on others. Cronbach’s alphas of

the openness facet unconventionality and the agreeableness

pro-social orientation were consistently below 0.55 (i.e.,

0.28 and 0.43 on average, respectively). Therefore, analy-

ses involving these facets should be interpreted cautiously.

The scale scores we used in our analyses were derived by

calculating the means across the items representing each of

the domain scales and facet scales.

Delinquency

Delinquency was assessed with 11 items adapted from the

Deviant Behavior Scale (DBS) [41]. Participants were
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asked to indicate on a 5-point Likert-type rating scale

(ranging from ‘‘does not apply to me at all’’ to ‘‘applies to

me very well’’) the degree to which they engaged in

deviant behaviors (such as shoplifting and destroying other

people’s property) during the past 6 months. The scale was

reliable, as Cronbach’s alphas ranged from 0.60 to 0.76

across waves. The scale scores we used in our analyses

were derived by calculating the mean across the 11 items of

this scale.

Alcohol abuse

Alcohol abuse in the last 6 months was measured with a

single item adapted from the DBS [41]. This 5-point Likert

scale (ranging from ‘‘does not apply to me at all’’ to

‘‘applies to me very well’’) item reads: ‘‘I drank too much

alcohol or I got drunk’’. Cronbach’s alphas cannot be cal-

culated for single-item scales, but one-year rank-order

stability coefficients ranging from 0.65 to 0.77 indicated

that this item was reliable. The raw scores on this single

item were used in our analyses.

Soft drug use

Soft drug use in the last 6 months was measured with a

single item adapted from the DBS [41]. This item is: ‘‘I

used soft drugs (joints, marihuana, hashish)’’, and was

scored on a 5-point Likert scale (ranging from ‘‘does not

apply to me at all’’ to ‘‘applies to me very well’’). One-year

rank-order stability coefficients ranging from 0.71 to 0.86

indicated that this item was reliable. The raw scores on this

single item were used in our analyses.

Results

To test spectrum, pathoplasty, and scar models, we ran six

cross-lagged panel models in Mplus 7 [42]. Because Big

Five traits and changes therein are well known to be

associated with one another [43], one model included all

Big Five domains. As externalizing behaviors are also

associated with one another, all three externalizing

behaviors were also included simultaneously in this model

Table 1 Reliability and rank-order stability of personality domains and facets, and adjustment (N = 485)

Domain/facet Reliability Rank-order stability

T1 T2 T3 T4 T1–T2 T2–T3 T3–T4

Neuroticism 0.87 0.88 0.89 0.89 0.63*** 0.68*** 0.67***

N self-reproach 0.72 0.76 0.77 0.78 0.62*** 0.76*** 0.70***

N anxiety 0.69 0.68 0.68 0.68 0.61*** 0.68*** 0.66***

N depression 0.71 0.75 0.74 0.70 0.66*** 0.65*** 0.62***

Extraversion 0.81 0.82 0.80 0.81 0.68*** 0.67*** 0.65***

E positive affect 0.81 0.84 0.83 0.83 0.73*** 0.70*** 0.72***

E sociability 0.60 0.50 0.50 0.53 0.61*** 0.63*** 0.68***

E activity 0.60 0.63 0.63 0.56 0.66*** 0.66*** 0.66***

Openness 0.71 0.72 0.75 0.73 0.68*** 0.67*** 0.71***

O esthetic interests 0.74 0.76 0.78 0.79 0.71*** 0.75*** 0.80***

O intellectual interests 0.58 0.59 0.67 0.69 0.67*** 0.66*** 0.69***

O unconventionality 0.32 0.25 0.38 0.17 0.52*** 0.58*** 0.60***

Agreeableness 0.69 0.70 0.71 0.71 0.58*** 0.64*** 0.63***

A non-antagonistic orientation 0.62 0.63 0.64 0.61 0.64*** 0.67*** 0.65***

A pro-social orientation 0.37 0.46 0.42 0.46 0.47*** 0.61*** 0.48***

Conscientiousness 0.79 0.82 0.84 0.84 0.68*** 0.71*** 0.66***

C orderliness 0.74 0.75 0.75 0.78 0.74*** 0.77*** 0.74***

C goal striving 0.61 0.58 0.66 0.64 0.62*** 0.70*** 0.67***

C dependability 0.47 0.60 0.60 0.57 0.56*** 0.61*** 0.68***

Alcohol abuse Single item 0.65*** 0.73*** 0.77***

Soft drug use Single item 0.71*** 0.76*** 0.86***

Delinquency (excl. SU) 0.76 0.69 0.60 0.66 0.58*** 0.69*** 0.72***

Note. Cronbach’s alphas cannot be computed for single-item measures

*** p \ 0.001
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[44]. Five additional models were run for the facets. These

models included all facets of one trait domain and the three

externalizing behaviors. A sample cross-lagged panel

model (i.e., the model for the conscientiousness facets) is

depicted in Fig. 1.

To make these models as parsimonious as possible, we

added several constraints. That is, correlated relative

change coefficients (i.e., T2, T3, and T4 correlations; [e.g.,

12]), stability paths (i.e., autoregressive paths) and cross

paths from personality to adjustment and cross paths from

adjustment to personality were constrained to be equal

across measurement waves (i.e., time-invariant). A series

of model comparisons was run to examine whether adding

each of these constraints was justified. Thus, we pursued a

hierarchical approach by adding time-invariance con-

straints to (a) correlated change coefficients, (b) stability

paths, and (c) cross paths. Three criteria to compare nested

models [45] were used: a significant Chi-square difference

test [46], a difference in Comparative Fit Index (CFI) of

[0.010 [47], and a difference in the Root Mean Square

Error of Approximation (RMSEA) of[0.015 [48]. Only if

two of these criteria were satisfied, the less parsimonious

model was favored over the more parsimonious model with

constraints.

In a series of model comparisons, DCFIs were consis-

tently B0.010 and DRMSEAs were consistently B0.015.

Thus, at least two out of three fit criteria indicated that

adding the previously described constraints to the corre-

lated change coefficients did not result in a deteriorated fit

for any of the models. We added constraints to the stability

paths to the models in which the correlated change coef-

ficients were constrained. Adding these additional con-

straints again did not lead to a significant deterioration in

model fit for any of the models. In the resulting models, we

constrained cross paths to be equal across time. As adding

these constraints also did not lead to a significant deterio-

ration of model fit, our final models contained time-

invariance constraints on correlated change coefficients,

stability paths, and cross paths. It should be noted that

constraining these associations to be time-invariant implies

Fig. 1 Sample cross-lagged model with stability paths, initial

correlations, correlated change, cross paths from personality (i.e.,

the conscientiousness facets) to externalizing behavior and vice versa.

Order orderliness, Goals goal striving, Depnd. dependability, Delinq.

delinquency, Drugs soft drugs use, Alcohol alcohol abuse, R residual.

Note that residuals and correlations among them (i.e., correlated

change) were also examined at T2 and T3, but these residuals and

correlations are not displayed in the figure to keep it readable.

Correlated change coefficients were constrained to be equal across

time, and so were stability paths and cross paths. Time-invariance

constraints to the latter two types of paths are signified in the figure,

because paths that were constrained to be equal are equal in terms of

color, pattern, and width. The Big Five trait domains and facets of the

other domains were linked to externalizing behavior in similar

models. That is, all possible initial correlations and correlated change

associations were included, but we only considered cross paths from

personality to externalizing behavior and vice versa. Thus, cross paths

between externalizing behaviors (e.g., from soft drugs use to alcohol

abuse and vice versa) and cross paths between personality trait

domains or facets (e.g., from orderliness to goal striving and vice

versa) were not included in the model, because these cross paths were

not of interest in light of the research questions of this paper

Soc Psychiatry Psychiatr Epidemiol (2014) 49:1319–1333 1325

123



that unstandardized coefficients are set equal. Because

standard errors tend to differ across the various time lags,

standardized coefficients are typically still slightly different

across time.

Fit of the final models was judged by assessing the Chi

square, the CFI, and the RMSEA. Chi squares should be as

small as possible, CFIs should be larger than 0.90, and

RMSEAs should be smaller than 0.08 [49]. Fit statistics of

all final models were adequate (see Table 2). In the fol-

lowing sections, we discuss associations in line with the

spectrum model, the pathoplasty model, and the scar

model, respectively.

Spectrum model

Correlated change coefficients, as well as initial correla-

tions, appear in Table 3. It should be noted that initial

correlations are not particularly informative with respect to

any of the theoretical models tested in this paper. However,

for the spectrum model, correlated change is important

[13]. As explained in the introduction, it is important to

realize that when we refer to ‘‘change’’, we mean relative

change (i.e., changes in the rank-order of individuals on a

variable).

Changes in delinquency were positively associated with

changes in neuroticism and all of its facets. In addition, we

found negative correlated change of delinquency with

agreeableness and its facet non-antagonistic orientation,

and with conscientiousness and its facets orderliness and

dependability. Changes in extraversion, openness, and their

facets were not associated with changes in delinquency.

No evidence of correlated change of soft drugs use with

neuroticism, openness, agreeableness, and their facets was

found. There was positive correlated change between soft

Table 2 Model fit statistics for cross-lagged panel models relating

personality to adjustment (N = 485)

Model v2 df CFI RMSEA 90 % CI
RMSEA

Big Five domains 662.917*** 386 0.966 0.038 0.033–0.043

Neuroticism facets 527.561*** 210 0.953 0.056 0.050–0.062

Extraversion facets 470.013*** 210 0.958 0.051 0.044–0.057

Openness facets 392.729*** 210 0.969 0.042 0.036–0.049

Agreeableness
facets

290.331*** 143 0.966 0.046 0.038–0.054

Conscientiousness
facets

473.546*** 210 0.960 0.051 0.045–0.057

* p \ 0.05, ** p \ 0.001, *** p \ 0.001

Table 3 Initial correlations and correlated change in cross-lagged models of personality and adjustment (N = 485)

Persona
lity

Delinquency Soft drugs use Alcohol abuse

T1 T1–T2 T2–T3 T3–T4 T1 T1–T2 T2–T3 T3–T4 T1 T1–T2 T2–T3 T3–T4

N 0.14** 0.09*** 0.12*** 0.14*** 0.02 0.00 0.00 0.00 0.02 0.02 0.02 0.03

E -0.13** -0.01 -0.01 -0.01 -0.04 0.02 0.02 0.03 0.06 0.08** 0.09** 0.10**

O 0.09* -0.01 -0.01 -0.02 0.12** 0.03 0.04 0.05 0.05 0.04 0.04 0.05

A -0.35*** -0.10*** -0.14*** -0.16*** -0.26*** -0.02 -0.02 -0.03 -0.35*** -0.01 -0.01 -0.01

C -0.30*** -0.10*** -0.13*** -0.13*** -0.24*** -0.06* -0.07* -0.08* -0.28*** -0.09*** -0.11*** -0.12***

Nsr 0.16*** 0.06* 0.08* 0.08* -0.01 -0.01 -0.02 -0.02 0.05 0.00 0.00 0.00

Na 0.04 0.08*** 0.11*** 0.11*** -0.07 0.02 0.02 0.03 -0.07 0.00 0.00 0.00

Nd 0.16*** 0.09*** 0.11*** 0.11*** 0.05 0.02 0.02 0.02 0.05 0.03 0.03 0.03

Epa -0.18*** -0.02 -0.03 -0.03 -0.06 0.00 0.00 0.00 -0.02 0.04 0.04 0.04

Eso -0.11* 0.00 0.00 0.01 -0.04 -0.01 -0.01 -0.01 0.05 0.06* 0.07* 0.08*

Eac -0.07 0.01 0.01 0.01 0.03 0.05* 0.06* 0.08* 0.10* 0.09*** 0.11*** 0.12***

Oai -0.03 0.04 0.05 0.05 -0.03 0.03 0.03 0.04 -0.04 0.01 0.01 0.01

Oii 0.05 -0.01 -0.01 -0.01 0.08 0.01 0.01 0.01 0.02 0.01 0.01 0.01

Oun 0.14** -0.02 -0.03 -0.03 0.14** 0.04 0.04 0.06 0.06 0.04 0.05 0.06

Ano -0.36*** -0.13*** -0.18*** -0.18*** -0.23*** -0.03 -0.04 -0.05 -0.20*** 0.00 0.00 0.00

Apo -0.22*** -0.01 -0.01 -0.01 -0.08 -0.01 -0.02 -0.02 -0.09* 0.00 0.00 0.00

Cor -0.29*** -0.10*** -0.14*** -0.14*** -0.18*** -0.06** -0.08** -0.09** -0.22*** -0.11*** -0.13*** -0.15***

Cgs -0.22*** 0.00 0.00 0.00 -0.13** -0.03 -0.04 -0.05 -0.15*** -0.06* -0.06* -0.07*

Cdp -0.24*** -0.08*** -0.11*** -0.12*** -0.17*** -0.02 -0.03 -0.03 -0.20*** -0.05* -0.06* -0.07*

Note. N neuroticism, Nsr neuroticism - self-reproach, Na neuroticism - anxiety, Nd neuroticism - depression, E extraversion, Epa extraversion - positive
affect, Eso extraversion - sociability, Eac extraversion - activity, O openness, Oai openness - esthetic interests, Oii openness - intellectual interests, Oun
openness - unconventionality, A agreeableness, Ano agreeableness - non-antagonistic orientation, Apo agreeableness - pro-social orientation, C consci-
entiousness, Cor conscientiousness - orderliness, Cgs conscientiousness - goal striving, Cdp conscientiousness – dependability

* p \ 0.05, ** p \ 0.001, *** p \ 0.001
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drug use and the extraversion facet of activity. Finally,

changes in conscientiousness and its facet orderliness were

negatively associated with changes in soft drugs use.

Changes in alcohol abuse were not significantly asso-

ciated with neuroticism, openness, agreeableness, or their

facets. There was evidence for positive correlated change

of alcohol abuse with extraversion and its facets sociability

and activity. Changes in conscientiousness and its facets

were negatively associated with changes in alcohol abuse.

Pathoplasty model

Cross-lagged effects of personality on externalizing behaviors

support the pathoplasty model. As explained in the introduc-

tion, such effects would in our study indicate that the rank-

order of a certain personality trait or facet (e.g., extraversion)

on one measurement occasion is predictive of changes in the

rank ordering of individuals on a certain type of externalizing

behavior (e.g., delinquency) on the subsequent measurement

occasion. These effects appear in Table 4.

The extraversion facet of positive affect negatively

predicted delinquency, whereas openness at the domain

level positively predicted delinquency. Delinquency was

negatively predicted by the agreeableness facet non-

antagonistic orientation and the conscientiousness facet

orderliness.

Openness and its facet unconventionality positively

predicted soft drug use. In addition, conscientiousness at

the domain level negatively predicted soft drugs use.

Table 4 shows that there were no significant predictors of

alcohol use.

Scar model

Cross-lagged paths indicating effects of externalizing

behaviors on personality support the scar model. In our

study, such effects would indicate that the rank order of

individuals on a certain type of externalizing behavior

(e.g., delinquency) on one measurement occasion is pre-

dictive of changes in the rank ordering of individuals on a

certain personality trait or facet (e.g., extraversion) on the

subsequent measurement occasion. These effects are

shown in Table 5.

Delinquency positively predicted neuroticism and all of

its facets. Extraversion and its facet sociability, agree-

ableness and its facet non-antagonistic orientation, and

conscientiousness and its facets orderliness and depend-

ability were negatively predicted by delinquency.

Soft drugs use negatively predicted extraversion and its

facet activity. Openness and its facets esthetic interests and

intellectual interests were positively predicted by soft drug

use.

Table 4 Cross-lagged effects of personality on adjustment (N = 485)

Personality Delinquency Soft drugs use Alcohol abuse

T1–T2 T2–T3 T3–T4 T1–T2 T2–T3 T3–T4 T1–T2 T2–T3 T3–T4

Neuroticism 0.01 0.01 0.01 0.00 0.00 0.00 -0.01 -0.01 -0.01

Extraversion -0.01 -0.01 -0.01 -0.02 -0.02 -0.02 0.04 0.04 0.04

Openness 0.06** 0.06** 0.07** 0.05* 0.05* 0.05* 0.00 0.00 0.00

Agreeableness -0.03 -0.03 -0.03 0.01 0.01 0.01 -0.05 -0.04 -0.04

Conscientiousness -0.03 -0.03 -0.03 -0.05* -0.05* -0.05* -0.04 -0.04 -0.04

N self-reproach -0.01 -0.01 -0.01 -0.03 -0.03 -0.03 -0.01 -0.01 -0.01

N anxiety 0.04 0.04 0.04 0.01 0.01 0.01 0.00 0.00 0.00

N depression 0.01 0.01 0.01 0.05 0.04 0.05 0.02 0.01 0.01

E positive affect -0.07* -0.06* -0.06* -0.03 -0.02 -0.03 -0.03 -0.03 -0.02

E sociability 0.04 0.04 0.04 -0.04 -0.04 -0.04 -0.01 -0.01 0.00

E activity -0.01 -0.01 -0.01 0.02 0.02 0.02 0.05 0.04 0.04

O esthetic interests 0.00 0.00 0.00 0.01 0.01 0.01 -0.02 -0.01 -0.01

O intellectual interests 0.04 0.04 0.05 0.01 0.01 0.01 0.03 0.02 0.03

O unconventionality 0.03 0.03 0.03 0.06** 0.05** 0.05** -0.01 -0.01 -0.01

A non-antagonistic orient. -0.06* -0.06* -0.06* -0.02 -0.02 -0.02 -0.04 -0.04 -0.04

A pro-social orientation 0.01 0.01 0.01 0.01 0.01 0.01 -0.02 -0.01 -0.01

C orderliness -0.07* -0.06* -0.07* -0.05 -0.04 -0.04 -0.02 -0.02 -0.02

C goal striving 0.04 0.04 0.04 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01

C dependability -0.03 -0.03 -0.03 -0.01 -0.01 -0.01 -0.02 -0.02 -0.02

* p \ 0.05, ** p \ 0.001, *** p \ 0.001
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Alcohol abuse positively predicted the extraversion

facet of activity and the openness facet unconventionality.

Agreeableness at the domain level, as well as conscien-

tiousness and its facet orderliness were negatively pre-

dicted by alcohol abuse.

Discussion

The present study was the first to adopt a facet-level

approach to personality in simultaneously examining

spectrum, scar, and pathoplasty models regarding the

linkages with externalizing behavior (i.e., minor delin-

quency, soft drugs use, and alcohol abuse). Overall, our

results indicate that the fact that one personality facet

underlying a particular trait domain is significantly asso-

ciated with a specific externalizing behavior does not mean

that all other facets underlying that trait domain are also

significantly associated with that specific type of exter-

nalizing behavior. Thereby, we demonstrated that consid-

ering personality facets may be crucial to obtain a full

understanding of these associations. The directionality of

effects was complex, as longitudinal linkages between

personality and externalizing behavior were best described

by different models depending on the specific personality

trait domain or facet and externalizing behavior that were

being assessed. Below, our results are discussed in more

detail.

Delinquency and personality

We found little evidence in favor of a pathoplasty model

for describing the linkages between personality and delin-

quency. This seems to be in contrast to previous studies

[14–16], but it should be noted that these studies only

examined a pathoplasty model, and did not consider

spectrum and scar models. There was still some evidence

for pathoplasty effects that were not accompanied by scar

or spectrum effects in our study, as individuals with high

levels of openness at the domain level and low positive

affect (a facet of extraversion) displayed relative increases

in delinquency. The effect of low positive affect was in line

with a previous study [16] that found low extraversion to

be a risk factor for delinquency. Our study elaborated on

this finding by suggesting that the positive affect facet may

be the most important aspect of extraversion in this regard.

There was more evidence for the spectrum model and

the scar model. Spectrum model explanations hold that

delinquency may be a manifestation of extreme scores on

particular personality traits [e.g., 10]. This should be evi-

denced by correlated change between delinquency and

those particular traits [e.g., 13]. Our results suggest that

Table 5 Cross-lagged effects of adjustment on personality (N = 485)

Personality Delinquency Soft drugs use Alcohol abuse

T1–T2 T2–T3 T3–T4 T1–T2 T2–T3 T3–T4 T1–T2 T2–T3 T3–T4

Neuroticism 0.08** 0.06** 0.06** -0.01 -0.01 -0.01 0.01 0.01 0.01

Extraversion -0.06* -0.05* -0.05* -0.05* -0.04* -0.05* 0.02 0.01 0.02

Openness 0.03 0.02 0.02 0.04* 0.04* 0.04* 0.04 0.04 0.04

Agreeableness -0.08** -0.06** -0.06** -0.01 -0.01 -0.01 -0.07** -0.06** -0.06**

Conscientiousness -0.08** -0.06** -0.06** -0.02 -0.02 -0.02 -0.07** -0.07** -0.06**

N self-reproach 0.08** 0.07** 0.06** -0.02 -0.02 -0.02 -0.02 -0.02 -0.02

N anxiety 0.07* 0.06* 0.05* 0.00 0.00 0.00 0.00 0.00 0.00

N depression 0.10*** 0.08*** 0.07*** -0.01 -0.01 -0.01 -0.03 -0.03 -0.03

E positive affect -0.04 -0.03 -0.02 0.00 0.00 0.00 -0.01 -0.01 0.00

E sociability -0.07** -0.06** -0.05** -0.03 -0.03 -0.03 0.03 0.03 0.03

E activity -0.04 -0.03 -0.03 -0.05* -0.05* -0.05* 0.09*** 0.08*** 0.08***

O esthetic interests 0.04 0.03 0.03 0.05* 0.04* 0.04* 0.00 0.00 0.00

O intellectual interests 0.03 0.02 0.02 0.06** 0.06** 0.05** -0.02 -0.02 -0.01

O unconventionality 0.04 0.03 0.03 0.01 0.01 0.01 0.05* 0.05* 0.05*

A non-antagonistic orient. -0.09** -0.07** -0.06** 0.01 0.01 0.01 -0.04 -0.04 -0.04

A pro-social orientation -0.02 -0.02 -0.02 -0.01 -0.01 -0.01 -0.04 -0.04 -0.04

C orderliness -0.11*** -0.08*** -0.07*** -0.01 0.00 0.00 -0.05* -0.04* -0.04*

C goal striving -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.04 -0.04 -0.04

C dependability -0.09** -0.07** -0.07** -0.01 -0.01 -0.01 -0.04 -0.03 -0.03

* p \ 0.05, ** p \ 0.001, *** p \ 0.001
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delinquency may be a manifestation of high scores of

neuroticism and its facets, low scores of agreeableness and

its facet non-antagonistic orientation, and low scores of

conscientiousness and its facets of orderliness and

dependability. At the trait level, our findings are identical

to those obtained in a meta-analysis [5]. However, they

complement these findings by indicating which exact facets

within these trait domains seem most important.

For neuroticism and all of its facets, extraversion and its

facet sociability, agreeableness and its facet non-antago-

nistic orientation, and conscientiousness and its facets

orderliness and dependability, we also found scar effects

suggesting that those who exhibited relatively higher levels

of delinquency were likely to become relatively more

neurotic and less extraverted, agreeable, and conscientious.

A previous study [17] also found such scar effects for

domains related to conscientiousness (i.e., Constraint) and

neuroticism (i.e., Negative Emotionality), but found little

evidence for scar effects on a domain related to extraver-

sion (i.e., Positive Emotionality). Scar effects had not yet

been tested for agreeableness, but our findings suggest that

this personality domain may also be important to consider.

Our findings suggest that an antagonistic orientation and

a lack of orderliness may be particularly detrimental, as we

found evidence for both pathoplasty and scar effects for

these facets. Specifically, antagonistic and disorderly

individuals were more likely to exhibit relative increases in

delinquency, which made them more likely to exhibit

further relative decreases in orderliness and increases in

antagonism, which, in turn, made them yet more likely to

display further relative increases in delinquency. The

finding for orderliness seems to converge with studies that

found that living in a chaotic household is a risk factor for

externalizing problems [e.g., 50]. A non-antagonistic ori-

entation as operationalized in facet-level approaches to the

NEO-FFI [27, 35] entails assets that are negatively asso-

ciated with ‘‘dark’’ personality traits such as Machiavel-

lianism and psychopathy [e.g., 51]. Collectively, these

findings therefore suggest that both a lack of structure in

life and the presence of ‘‘dark’’ traits may put individuals at

risk of ending up in a negative spiral amounting to

delinquency.

Soft drugs use and personality

For soft drugs use, we found little evidence for a spectrum

model. In line with previous studies [3, 18, 19], soft drugs

use appears to be a manifestation of higher scores on the

extraversion facet of activity and lower scores on consci-

entiousness. For conscientiousness, previous studies poin-

ted to the importance of facets related to dependability (i.e.,

dutifulness and responsibility; [3, 18]). In contrast to pre-

vious studies, we found that orderliness, and not

dependability, was strongly associated with soft drugs use.

This may be due to the fact that dependability was unre-

liably measured at some measurement waves in the present

study.

There was also relatively little evidence for a pathopl-

asty model, as only individuals who scored high on open-

ness and its facet unconventionality, and low on

conscientiousness were somewhat more likely to become

involved in soft drugs use. conscientiousness [20] and the

openness facet unconventionality [31] had also been

identified as risk factors for soft drugs use in previous

studies. The association with unconventionality in the

present study should still be interpreted cautiously, as this

facet scale was measured unreliably. Overall, the relatively

little evidence we found for spectrum and pathoplasty

models suggests that being or becoming involved in soft

drugs use in late adolescence and young adulthood is rather

independent of one’s personality, at least as measured in

the present study.

From our results, it appears that the longitudinal asso-

ciations between soft drugs use and personality are best

described by a scar model, in which soft drugs use predicts

personality change. In this case, such ‘‘scar’’ effects were

not necessarily ‘‘bad’’, as soft drugs use predicted increases

in openness and its facets esthetic and intellectual interests.

This suggests that soft drugs use might indeed be a kind of

experimentation related to the identity exploration process

[2, 52]. The fact that direct measures of identity exploration

have also been found to predict increases in openness to

Experience [53] seems to support this interpretation.

However, it should be noted that the magnitude of these

effects is rather modest.

Soft drugs use also had some adverse scar effects, as it

predicted relative decreases in extraversion and its facet

activity, but again the magnitude of these effects was rather

modest. The one previous study that examined a scar

model [22] did not include extraversion or its facets, thus

replication of this effect seems warranted before definite

conclusions are drawn. Overall, however, it seems safe to

conclude that soft drugs use might leave a mark on one’s

personality, but that this mark seems to be not exclusively

negative.

Alcohol abuse and personality

Our most striking finding with regard to the linkages between

personality and alcohol abuse concerns the fact that we found

no significant pathoplasty effects. A previous study that

simultaneously examined scar and pathoplasty models [22]

also found little evidence for pathoplasty effects. This sup-

ports the view that there is no particular constellation of

traits, or so-called ‘‘addictive personality’’, which leaves one

vulnerable to alcohol abuse [54]. At least one previous study
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[25] found some evidence for a pathoplasty model, but that

study focused on the onset of alcohol use, and not on the

severity of alcohol abuse. Still, more studies are needed

before pathoplasty model explanations of associations

between personality and alcohol abuse are refuted.

We found some evidence for a spectrum model suggesting

that alcohol abuse might be a behavioral manifestation of

high scores on extraversion and its facets sociability and

activity, and low scores on conscientiousness and all of its

facets. Previous studies also found linkages of alcohol abuse

with low conscientiousness [4, 18, 23, 24] and high extra-

version [20, 21]. Our results also converge with those of

McAdams and Donnellan [32] by suggesting that facets

related to sociability are associated with alcohol abuse.

Sociability is often considered a positive asset, as sociable

individuals tend to have more friends [e.g., 55]. However,

alcohol abuse is strongly affected by peer influences in

friendship networks [56], which might explain why a

seemingly positive asset like sociability might be associated

with becoming involved in alcohol abuse.

There was also some evidence for scar effects of alcohol

abuse. Some of these effects seemed favorable, as alcohol

abuse positively predicted the extraversion facet of activity

and the openness facet of unconventionality. The associa-

tion with unconventionality should be interpreted cau-

tiously given its poor reliability, but overall these

associations suggest that alcohol abuse, much like soft

drugs use, may sometimes be perceived as mere experi-

menting, and thus as part of the identity exploration pro-

cess [52]. However, more so than with soft drugs use,

adverse scar effects of alcohol abuse seem to outweigh

potential benefits. Specifically, alcohol abuse seems to

predict changes towards a relatively less agreeable and less

conscientious personality. These findings are in line with

previous studies [22, 25]. Still, more studies are needed to

uncover all potentially adverse effects of alcohol abuse on

personality development. Such research seems particularly

warranted because of the importance of a healthy person-

ality in young adult adjustment and dealing with the

challenges of this period in the lifespan [e.g., 53, 57].

Clinical implications

Results of the present study also point to several potential

clinical implications. First, the fact that some facets under-

lying specific trait domains were significantly associated

with externalizing behaviors whereas other facets underly-

ing the same trait domain were not, suggests it may be more

efficient to target specific facets (e.g., orderliness) instead of

broad trait domains (e.g., conscientiousness) in preventive

interventions. Before such a more refined approach can be

implemented, more studies are needed to ascertain that

specific facets are replicable risk factors. Such efforts are

likely to be worthwhile, as facets are associated with more

specific behaviors and experiences than broad trait domains

are. Therefore, reliable facet-level information may make it

easier to choose specific interventions [26].

Second, our study and several previous studies [e.g., 22]

suggest that there is little evidence for risk factors in the

personality realm for alcohol abuse. Thus, when treating

young adults with drinking problems, there may be limited

utility in looking for personality-related risk factors.

Instead, the several scar effects we found suggest that

alcohol abuse itself should be treated directly to avoid

damaging effects on a client’s personality.

Finally, the fact that we found some evidence for

transactional effects with personality traits and externaliz-

ing behaviors mutually affecting one another, suggests that

individuals can sometimes enter a negative spiral. This

was, for example, the case with regard to the associations

of orderliness with delinquency. Especially when there is

evidence for such transactional effects, it is of particular

importance to break this negative spiral as soon as possible

and stop externalizing behaviors from exacerbating.

Limitations

Several limitations need to be recognized. First, we relied

on a Belgian college student sample predominantly con-

sisting of females. It is unclear to what extent our results

are replicable in more representative samples and samples

from other countries. However, it should be noted that

previous studies found few gender differences in associa-

tions between personality and adjustment [e.g., 12]. In

addition, many of our findings at the domain level were in

line with previous studies, suggesting that our facet-level

findings may also be generalizable.

A second, related, issue is that we only focused on a

non-clinical sample. For that reason, we refer to (minor)

delinquency, soft drugs use, and alcohol abuse as exter-

nalizing behavior instead of disorders throughout the

present study. Future studies will need to sort out whether

the same mechanisms that we found also apply to clinical

populations.

A third limitation is that our findings do not provide

evidence for pathoplasty effects or scar effects in the most

literal sense. For example, it cannot be concluded from our

findings that individuals will be likely to exhibit an abso-

lute increase in delinquency when they exhibit high levels

of openness. Instead, the cross-lagged models we used are

only suitable for predicting relative changes in variables

(i.e., delinquency) [36]. This implies that a positive path

from openness to delinquency does not indicate that indi-

viduals exhibiting high levels of openness are likely to

exhibit absolute increases in delinquency. Such a finding

could just as well indicate that individuals with high levels
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of openness tend to exhibit smaller decreases in delin-

quency. Models focusing on latent change (e.g., [13]) come

with similar problems. In such models, a positive effect of

openness on delinquency could also indicate that individ-

uals with higher levels of openness exhibit smaller

decreases in delinquency. One way in which one would be

certain to predict actual increases would be to categorize

individuals into groups of increasers, non-changers, and

decreasers, and predict group membership. Methods to

make such groups in a reliable manner are available (e.g.,

reliable change index; [58]), but have the disadvantage that

much information regarding individual differences in the

amount of change is lost. Therefore, we think that cross-

lagged panel models and models focusing on latent chan-

ges are still the best available methods for examining

pathoplasty and scar models.

Fourth, we solely relied on self-reported data, which

make our results susceptible to shared-method effects. By

controlling for initial correlations and correlated change,

cross-lagged models largely partial out such effects on

cross-lagged paths [e.g., 36]. However, like the authors of a

previous study [13], we interpreted correlated change as

evidence for the spectrum model. As noted in that study, it

is hard to control for shared-method variance when

examining the spectrum model. Future studies could

address this issue by including other-reported data on

externalizing behavior and personality, but bear in mind

that such data are also slightly biased [59].

Fifth, soft drugs use and alcohol abuse were measured

with single items. Although the use of such measures is

relatively common when examining substance (ab)use

[e.g., 21], using multiple-item scales still seems advisable

because such instruments allow for checks of internal

consistency. On the other hand, we still managed to dem-

onstrate the reliability of our measures by showing that

their test–retest correlations were high.

Sixth, the use of the NEO-FFI to measure personality at

a facet level was a limitation. The best available measures

to examine personality at a facet level are the related NEO-

PI-R and NEO-PI-D3 [26, 33, 34], which distinguish six

personality facets per domain instead of the only two or

three facets per domain that can be distinguished with the

NEO-FFI. Thus, to optimally examine what facet of a trait

domain is driving a particular association with externaliz-

ing behavior, the NEO-PI-R or NEO-PI-3 should have been

used. In addition, these measures have been specifically

developed to examine personality at the facet level,

whereas the facets of the NEO-FFI have been constructed

with post hoc factor analyses [27, 35]. This post hoc

approach to constructing facet scales had two additional

disadvantages. First, some of the facet scales only con-

sisted of a few (i.e., three) items. Second, the items that

represented the facet scales were sometimes quite diverse.

For example, the unconventionality scale included items on

daydreaming and on whether participants think that deci-

sions regarding moral issues should be left to religious

leaders. Although most facet scales were more consistent in

content, this diversity and the small number of items per

scale has likely contributed to the low reliability of some of

the facet scales in the present study and previous studies

[27, 35]. Especially the Cronbach’s alphas of the uncon-

ventionality facet and the pro-social behavior facet were

problematic. Therefore, results involving these two facets

should be interpreted cautiously.

Although the facets of the other NEO-FFI domains

worked reasonably well, using this relatively brief measure

was mainly a strength from a practical point-of-view. That

is, a traditional facet-level measure like the NEO-PI-R has

four times as many (i.e., 240) items and are therefore hard

to include in longitudinal studies that also measure other

constructs. To overcome the practical problems with

lengthy measures and the validity and reliability problems

with the NEO-FFI, new brief measures need to be devel-

oped that are directly intended to capture personality at a

facet level.

Conclusion

Notwithstanding the aforementioned limitations, the pres-

ent study contributed to the literature on personality and

externalizing behaviors in several ways. First, we demon-

strated the incremental value of personality facets over

broad trait domains by showing that often some, but not all,

facets underlying a specific trait domain were significantly

associated with specific externalizing behaviors. Further-

more, we showed that facets can be associated with

externalizing behavior, even if the overarching trait domain

is not. Although there are some clear problems with

unreliable facet scales (i.e., unconventionality and pro-

social orientation), we did demonstrate that the facet scales

of the relatively brief 60-item NEO-FFI generally worked

quite well. Thus, despite the limitations of some scales,

most of the facet scales of the NEO-FFI provide

researchers who already have (longitudinal) data on this

measure with the opportunity to (re-)examine their research

questions at a facet level in a reliable and valid manner.

Finally, our results point to the complexity of the linkages

between personality and externalizing behavior. Depending

on the personality trait domain or facet and the external-

izing behavior that are assessed, different models (i.e.,

spectrum, pathoplasty, or scar models) may best describe

these linkages.
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