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Complex problem solving (CPS) can be interpreted as the number of

psychological mechanisms that allow us to reach our targets in difficult

situations, that can be classified as complex, dynamic, non-transparent,

interconnected, and multilayered, and also polytelic. The previous results

demonstrated associations between the personality dimensions neuroticism,

conscientiousness, and extraversion and problem-solving performance.

However, there are no studies dealing with personality disorders in connection

with CPS skills. Therefore, the current study examines a clinical sample

consisting of people with personality and/or depressive disorders. As we

have data for all the potential personality disorders and also data from

each patient regarding to potential depression, we meet the whole range

from healthy to impaired for each personality disorder and for depression.

We make use of a unique operationalization: CPS was surveyed in a

simulation game, making use of the microworld approach. This study was

designed to investigate the hypothesis that personality traits are related

to CPS performance. Results show that schizotypal, histrionic, dependent,

and depressive persons are less likely to successfully solve problems, while

persons having the additional behavioral characteristics of resilience, action

orientation, and motivation for creation are more likely to successfully solve

complex problems.
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Introduction

A problem arises when a person is unable to reach the
desired goal. Problem-solving refers to the cognitive activities
aimed at removing the obstacle separating the present situation
from the target situation (Betsch et al., 2011). In our daily
lives, we are constantly confronted with new challenges and a
plethora of possibilities to address them. Accordingly, problem-
solving requires the ability to identify these possibilities
and select the best option in the unfamiliar situations. It
is, therefore, an important competence to deal with new
conditions, adapt to changing circumstances, and react flexibly
to new challenges (Kipman, 2020).

Even tasks for which the sequence of choices to be taken is
relatively straight-forward, such as in the process of navigating
to a certain destination in a foreign city or cooperative
decision-making during psychotherapy, appear as a highly
diversified process, when considered in detail (Schiepek, 2009;
Schiepek et al., 2016a). However, most problems we face in
everyday life are not as well defined and do not necessarily
have an unambiguous solution. The ability to deal with such
sophisticated problems, i.e., complex problem solving (CPS), is
of particular relevance in everyday settings.

Funke (2001, 2003, 2012) and Dörner and Funke (2017),
identified five dimensions along which complex problems can
be characterized: (i) The complexity of the problem arises from
the number of variables contributing to the problem, which in
turn affect the number of possible solutions. (ii) The connectivity
of the problem arises from the number of interconnections
between these variables. (iii) The dynamics of the problem arise
from changes in the problem variables or their interconnections
over time. These changes can be a result of the person’s actions
or are inherent to the problem, i.e., characteristics of the
variables themselves or a result of interactions between the
variables. (iv) The non-transparency of a problem refers to the
extent to which the target situation, the variables involved, their
interactions and dynamics cannot be ascertained. (v) Finally,
complex problems are usually polytelic, i.e., they have more than
one target situation.

Accordingly, CPS requires the ability to model the problem
space, i.e., understand which variables are involved and how
they are interconnected, the ability to handle a large number
of variables at the same time, judge the relevance and
success probability of possibilities, identify the interconnections
between variables and the inherent dynamics thereof, judge
the consequences of one’s own actions with regards to the
problem space, and collect relevant knowledge to deal with
non-transparency.

Tasks to measure this complex set of abilities were developed
by Dörner (1980, 1986), who criticized that the measurement
of general intelligence tended to use simple tasks that are not
comparable with the level of complexity of real-world problems.
He proposed measuring intelligent behavior in computerized

environments specifically adapted to simulate the properties
of sophisticated problems in everyday settings (Danner et al.,
2011b). cf. Dörner et al. (1983) in research used settings
referred to as Microworlds to assess the way participants
acted under heterogeneous, dynamic, and non-transparent
conditions. Participants were instructed to administrate a tiny
German village by the name of Lohhausen by creating the
ideal conditions for the village and its inhabitants (Hussy,
1998, p. 140–141). This microworld comprised more than 2,000
variables, guaranteeing an elevated level of complexity, which
also required a high-level operationalization of CPS. However,
the general validity of the performance at Lohhausen turned
out to be a questionable issue, since the performance was
operationalized as a factor composed of 6 main criteria, some of
which were subjective assessments. Accordingly, the parameter
definition for CPS performance was rather ambiguous. The
reason for this ambiguity is that the vague description of the
objective, i.e., to establish a respectable standard of well-being
among the inhabitants—gave room for subjective interpretation
(cf. Hussy, 1998, p. 146–150). Since then, the psychometric
validity of the CPS performance in complex microworlds has
been demonstrated by several researchers (e.g., Wittmann and
Hattrup, 2004; Danner et al., 2011a).

Because of the high-translational relevance of the topic, the
question arises how and which individual differences contribute
to more or less efficient solving of the complex problems, such
as Microworlds. Individual differences in problem-solving have
been described along a cognitive dimension, i.e., the problem-
solving style, and an emotional–motivational dimension, i.e.,
the problem orientation (D’Zurilla et al., 2011). Cognitively,
problems can be solved in a rational style, i.e., systematically
and deliberate, in an impulsive style, i.e., careless, hurried, and
often incomplete, or in an avoidance style via passivity and
inaction leading to procrastination (D’Zurilla et al., 2002, as
cited in D’Zurilla et al., 2011). Emotionally, people with a
positive problem orientation, see problems as an opportunity for
success, i.e., a “challenge” and are confident that the problem
is solvable, and that they will be able to solve it. People with a
negative problem orientation view problems as an opportunity
for failure, i.e., a “threat” and doubt their ability to solve the
problem (D’Zurilla et al., 2011).

Some studies have already related basic personality traits,
such as the BIG-5, to the way a person tackles complex problems.
For example, it has been demonstrated that individuals who
score high in conscientiousness, openness for experience,
and extraversion also have higher problem-solving abilities.
In contrast, individuals with higher scores in neuroticism
show poor problem-solving abilities (D’Zurilla et al., 2011).
McMurran et al. (2001) demonstrate that this is a result of
the way in which neurotic individuals approach problems.
Neuroticisms was significantly associated with an impulsive
or avoidant problem-solving style, and a negative problem
orientation. Vice versa, Arslan (2016) identified a positive
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relationship between constructive problem-solving and being
extrovert, receptive, and open to new learning experiences, and
also high in tolerability and accountability.

The present study seeks to extend these findings to
individuals with “extreme” levels of personality traits, i.e.,
individuals with personality disorders, taking into consideration
the way in which personality characteristics manifest in
everyday situations, such as work–place situations. Following
the most current diagnostic approach to personality disorders
as outlined in the ICD-11, the individual accentuations of 9
disorder-relevant personality traits were taken into account,
including:

(i) Paranoid traits, i.e., the extent of mistrust toward others.
(ii) Schizoid traits, i.e., the inability to express feelings and

experience pleasure, resulting in fierce separation from
affective contacts and also friends and social gatherings
with an excessive preference for the magical worlds.

(iii) Antisocial traits, i.e., the extent of disregard for social
obligations and callous lack of involvement in feelings for
others, resulting in aggressive behavior.

(iv) Borderline traits, i.e., the tendency to act out impulses
without regard to consequences, associated with
unpredictable and erratic moods.

(v) Histrionic traits, i.e., the tendency to overdramatize and
show a theatrical, exaggerated expression of feelings,
suggestibility, egocentricity, hedonism, and a constant
desire for recognition, external stimuli, and attention.

(vi) Dependent traits, i.e., excessive and inappropriate
agreeableness (Costa and McCrae, 1986) resulting in major
anxiety about separation, feelings of helplessness, and a
tendency to subordinate oneself to the desires of others.

(vii) Schizotypal traits, i.e., extreme levels of introversion,
resulting in social disengagement.

(viii) Obsessive-compulsive (anankastic) traits, i.e., excessive
conscientiousness, involving feelings of doubt,
perfectionism, and inflexibility.

(ix) Depressive traits, i.e., the tendency toward persistent
feelings of sadness and loss of interest.

Few studies have assessed problem-solving, much less CPS,
in patients with personality disorders. Previous research shows,
that patients with histrionic and narcissistic personality types
show an impulsive problem-solving style, whereas avoidant and
dependent individuals show a negative problem orientation
(McMurran et al., 2007). In addition, people who are in a
depressive mood (Lyubomirsky et al., 1999), or even clinically
depressed and anxious have difficulties generating effective
solutions to problems (Marx et al., 1992). Accordingly, we
hypothesize a negative association between high accentuations
of disorder-related personality traits and CPS. The aim of the
present study was to explore, which disorders were most severely

affected and whether this association also manifested in work-
related situations.

Action-orientated problem-solving is particularly required
in areas where people are under a lot of stress, for example,
in entrepreneurship, team leading in the clinical settings, or
firefighting. Especially when a work-related crisis appears,
action-oriented problem-solving is important, because it unites
handling both novel and routine demands (Rudolph and
Repenning, 2002, as cited in Rudolph et al., 2009). Rudolph
et al. (2009) found that only by taking action, information
cues become available. Accordingly, both CPS and everyday
situations in the work-place require the ability to cope with
stressful events and protect oneself from the negative effects
of stress, i.e., resilience (Lee and Cranford, 2008, as cited in
Wagnild and Young, 1993; Fletcher and Sarkar, 2013). Indeed,
individuals with a high trait resilience are more willing to take
action in problem-solving (Li and Yang, 2009, as cited in Li et al.,
2013). This is consistent with previous research demonstrating
that effective problem-solving abilities go along with high-
psychological resilience (Garcia-Dia et al., 2013; Williamson
et al., 2013; Crowther et al., 2016, as cited in Pinar et al.,
2018). Pinar et al. (2018) even found that problem-solving
competencies can be increased by increasing psychological
resilience and self-confidence levels. Accordingly, identifying
which personality disorders are most severely affected in these
areas may also provide hints for psychotherapy.

Materials and methods

Participants

The present study included data from N = 242 adults (49.1%
male) with personality disorders and/or depressive disorders,
with ages ranging from 17 to 48 years (mean: 26.5 years). The
participants were given five assessment batteries and a set of
demographic variables, which included game experience. They
were also given a commercial complex problem-solving (CPS)
game known as Cities: Skylines involving the construction and
managing of a city like a mayor would with the goal of growing
the city while not running out of money. Participants were
patients from psychiatric and psychosomatic hospitals, who
got follow-up treatment directly after leaving the hospital. The
treatment took place in a panel practice for aftercare where the
CPS experiment was done (see Figure 1).

Material

Personality questionnaires
In order to obtain a comprehensive diagnosis and measure

disordered personality traits in a continuous fashion, three
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personality questionnaires were used, including the PSSI, SCID-
5-PD, and MMPI-II. While the PSSI scores were used in the
statistical analysis, SCID-5-PD scores and MMPI-II scores were
used to confirm the PSSI diagnosis. Furthermore, in order
to assess the manifestation of disordered personality traits in
work-related situations, we used the BIP.

The Persönlichkeits-Stil und Störungs-Inventar (PSSI;
Kuhl and Kazen, 2009) is a self-report instrument that
measures the comparative manifestation of the character
traits. These are designed as non-pathological analogs of the
personality disorders described in the psychiatric diagnostic
manuals DSM-IV and ICD-10. The PSSI comprises 140 items
assigned to 14 scales: PN (willful-paranoid), SZ (independent-
schizoid), ST (intuitive-schizotypal), BL (impulsive-borderline),
HI (agreeable-histrionic), NA (ambitious-narcissistic), SU (self-
critical-avoidant), AB (loyal-dependent), ZW (conscientious-
compulsive—anankastic), NT (critical-negativistic), DP (calm-
depressive), SL (helpful-selfless), RH (optimistic-rhapsodic),
and AS (self-assertive-antisocial). Patients rate each item on a
4-point Likert scale (from 0 to 3) and continuous scale values
are calculated as the sum of the 10 item ratings belonging to a
scale. Accordingly, a maximum value of 30 can be achieved for
each scale. In this study, we focused on the nine traits PN, SZ,
ST, BL, HI, AB, ZW, DP, and AS, as the other measured traits are
not listed as personality disorders in the ICD-10 or DSM-V.

The Strukturiertes Klinisches Interview für DSM-5—
Persönlichkeitsstörungen (SCID-5-PD; First et al., 2019) is a
semi-structured diagnostic questionnaire that can be used to
evaluate the 10 personality disorders included in the DSM-5
in clusters A, B, and C, as well as disorders in the category
“not otherwise specified personality disorder.” Each DSM-
5 criterion is assigned corresponding interview questions to
assist the interviewer in assessing the criterion. It is possible
to utilize the SCID-5-PD to categorically diagnose personality
disorders (present or absent) (First et al., 2019). In addition,
regulations are also included which can be used to create
dimensional ratings.

The MMPI R© –2 (Butcher et al., 2000) is a revised and
completely re-normed version of the Minnesota Multiphasic
Personality Inventory (MMPI). With the help of the MMPI R© –2,
a relatively complete picture of the personality structure can be
obtained in an economical way.

The Bochumer Inventar zur berufsbezogenen
Persönlichkeitsbeschreibung (BIP; Hossiep and Paschen, 2019)
measures personality traits in a work-related context. A total
of 210 items are assigned to 4 global dimensions including 14
subscales. These include work orientation (diligence, agility, and
focus), professional approach ( performance-, creativity-, and
management motivation), social competencies (sensitivity, social
skills, sociability, teamwork, and assertiveness), and mental
constitution (emotional stability, resilience, and self-confidence)
on a continuous scale. Patients respond to each item on a
6-point Likert scale.

Game experience
As possible previous experience with the CPS game may

affect the level of problem-solving efficiency during the test,
participants were asked to rate their previous engagement with
simulation-based urban development games on a 4-point Likert
scale with response options running from “none” to “very
much.” The same poll also featured a listing of 20 symbols from
Cities: Skylines, in combination with their meanings (e.g., “no
electricity”) for participants to make use of during their quest.
At the end, participants were asked to rate their experience
based on a 5-point scaling reaching from 1 (extremely simple)
to 5 (super challenging). At last, the researcher also marked on
each poll sheet, whether (a) the individual patient was able to
accomplish the mission (Success, Failure, or Patient Breakup),
and (b) the exact time frame of the testing session (morning,
afternoon, or evening).

Cities: Skylines (CSL)
The computer-based simulation game Cities: Skylines

(Paradox Interactive, 2015a), which can be downloaded from
Steam for about 30 dollars, explores the construction and
management of a city and was implemented in the current
study as a Microworld scenario. Much like in the successful
microworld Lohhausen (Dörner et al., 1983), gamers in Cities:
Skylines basically act in lieu of the city’s mayor, taking over
all of his authority and duties. As promised in the user
manual, it “offers endless sandbox play in a city that keeps
offering new areas, resources, and technologies to explore,
continually presenting the player with new challenges to
overcome” (Paradox Interactive, 2015b, p. 4). The game fulfills
the parameters of Brehmer and Dörner’s (1993) microworlds
and meets the standards of complex problems according to
Funke’s (2001, 2012). The examples below illustrate the way
in which these features are relevant for Cities: Skylines (see
Figure 2; see also de Kooter, 2015; Paradox Interactive, 2015b):

(i) Complexity is fulfilled because the system is made up of a
variety of components including a vast series of different
constructions (areas, basic resources, roads, constructions,
electricity, water supplies, etc.), options (fiscal matters,
budgeting, credit, traffic management, security, healthcare,
and education), and parameters (population density,
inhabitant satisfaction, environmental issues, and
delinquency). As an example, while purchasing a wind
turbine, the participant may weigh related costs, budgeted
funds for the week, potential noise pollution, the way the
turbine blends into the landscape vs. the rate of efficiency,
along with the hardware required to connect the device to
the town’s existing network, etc.

(ii) Connectivity is fulfilled because the parameters
in the model are heavily interconnected. Each
component is related to at least one other element
(see Figure 2) implementing a network of correlations
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FIGURE 1

Exemplary model of some (not all) factors that influence the number of inhabitants and the general happiness of the population in Cities:
Skylines (CSL). The number of related variables illustrates the complexity, connectivity, and polytely in the simulated environment.

and interdependencies. As an example, residential zones
should not be located in proximity to wind turbines, as
the amount of noise pollution caused by their operation
might affect the quality of life in that zone, which
again might make the area less attractive and lower the
property values.

(iii) Dynamics are fulfilled because the demands of the
population are subject to autonomous change, while other
variables, e.g., zoning requirements also depend in part
on the actions of the participants. While the dynamics
of the game cause the population and the territory
of the city to grow, the whole infrastructure becomes
inadequate over time and needs to be adapted. Water
and electricity infrastructures, the number of schools,
clinics, municipal cemeteries, etc., that used to suffice
for the population then need to be expanded. Moreover,
depending on its frequentation, each building or road
has a certain life span until it is left abandoned and will
have to be replaced.

(iv) Non-transparency is not featured as an essential part of
the Cities: Skylines gameplay, but is instead primarily
caused by its connectivity and intricacy. While playing the
game, the number of variables and their interconnections
make active exploration essential. Independent of the
player’s actions; however, there are also very non-
transparent features, such as random death waves or
an (unexpectedly) higher incidence of fires in the area

following the first construction of a firefighter center by the
player.

(v) Polytely arises since the objective to increase the population
of the city requires the simultaneous achievement of a
large number of minor tasks, which may be conflicting
(e.g., strategic allocation of bus stops for both students
and employees). The situation is further complicated by
unforeseen complications (e.g., water pollution causing
disease spread), which force the player to abandon
his/her ongoing task and give full attention to the new
issue. The source of the problem must be evaluated
while new strategies for potential solutions are weighed
against proven approaches.For the current research, each
patient was provided with identical settings, including
a sizeable, completely functional city with a number of
2,600 residents, 50,000 game money points, and a general
population satisfaction level of 90%. Their subsequent
task was to boost the population of the cities to 5,000
residents while making sure that the residents were not
poorly (as measured by an average satisfaction level of
at least 75%) and the bank balance remained positive.
On the contrary, the task was left unaccomplished if
(a) the population of the urban areas dropped to 1,000,
(b) the balance of the account dropped to 0, or (c) the
maximum game time of 120 min had elapsed. Patients
received the tip, that it was necessary to set priorities and
focus on the mission.
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FIGURE 2

Procedure of the study.

Based on the task of raising the number of inhabitants of
the city, a parameter of CPS performance was calculated as the
average growth of the population relative to the target size of
5,000:

CPS =
∑

population differences between time points
number of time points− 1

×
population maximum

population goal

Gamers were instructed not to modify the time settings
during the game, to allow for comparable measurements
across participants.

Given that the participants were patients from psychiatric
and psychosomatic hospitals, many of them lacked game
experience. To increase test fairness between patients with
different levels of game experience, all the participants were
provided with a brief introduction on how to handle a list of
fundamental game features:

• placement of streets, buildings, water pumps, and wind
turbines;
• positioning of roads, structures, water pipes, and turbines;
• division of zones (housing, businesses, and

industries/offices zones) and the mode of bulldozing;
• structural survey of power, water lines, and waste

collection;
• search for the info stats to view the requirements of the

residents;

Statistical analysis

For all the statistical analyses, SPSS version 26.0
(2020) was used.

On the basis of the ICD-11 definition, the personality traits
were not analyzed categorically (as before), but dimensionally.
To relate the expression of currently recognized personality
disorders to performance in CPS, we used correlation
analyses between CPS performance and the 9 scale scores
of the PSSI (verified by the SCID and MMPI-2) and
also the 4 overall dimensions of the BIP. Given the high
number of resulting correlations, p-values could be misleading
because of the multiple testing. Accordingly, we identified

relevant personality traits for CPS using (i) The Bonferonni-
correction of p-values and (ii) an effect sizes cut-off of
r > 0.25.

In a second step, we explored, which facets of the BIP
contributed to the associations with CPS performance in order
to get a more fine-grained picture of possible effects.

In sum, we sought to identify the strongest predictors
of CPS performance using 3 multivariate regression
models with the 9 clinical traits, controlling for gender
in the 2nd model and additional game experience
in the 3rd model.

Results

Table 1 lists the experience with urban planning
simulation games in the current sample. About 50% of
the patients rated the game as “easy” or “rather easy,”
37.5% rated it as “not easy but also not difficult” and
12.6% responded that the game was “difficult” or “very
difficult.”

Correlation analyses show that CPS performance was
negatively related to schizotypal (r = −0.46), histrionic
(r = −0.44), and depressive (r = −0.46) personality
accentuations. The higher the expression in any of these
areas, the higher the probability of failing in CPS. Effect
sizes (: = r) were > 0.40 for each of these traits (compare
Table 2). Furthermore, CPS-performance was negatively
correlated with the dependent (r = −0.29) and paranoid
(r = −0.25) personality traits, but coefficients were much lower
and therefore of less practical relevance as for schizotypical,
histrionic, and depressive traits. Schizoid (r = 0.04), borderline
(r = 0.17), anankastic (r = −0.05), and anti-social (r = −0.04)
traits were not significantly associated with the CPS (see
Table 3).

TABLE 1 Experience of the sample (N = 242, N = 210 valid answers).

%

No experience 28.6

Some experience 57.1

Much experience 7.1

Very much experience 7.1
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TABLE 2 Correlations of CPS and personality disorders with work-related personality manifestations as assessed with the BIP.

Variable CPS Paranoid Schizoid Schizotypal Borderline Histrionic Dependent Anancastic Antisocial Depressive

Work orientation

Conscient. 0.208** −0.067 0.270** −0.066 −0.079 0.020 −0.183** 0.111 −0.220** −0.084

Flexibility −0.152* −0.030 0.017 0.230** −0.163* 0.231** −0.057 0.324** −0.175** −0.075

Action ori. 0.309** −0.151* 0.004 −0.217** −0.051 −0.124 −0.096 −0.049 −0.005 −0.195**

Professional orientation

Achievement
motivation

0.174** −0.270** 0.022 −0.013 −0.166** 0.114 −0.116 0.104 −0.122 −0.208**

Creation
motivation

0.292** −0.061 0.185** −0.123 −0.100 −0.073 −0.157* 0.085 −0.041 −0.249**

Leadership
motivation

0.209** −0.069 0.001 −0.030 −0.056 0.056 −0.095 −0.039 −0.115 −0.337**

Social competencies

Sensitivity −0.099 −0.109 0.047 0.168** −0.013 0.100 0.022 −0.002 −0.193** −0.141*

Social skills −0.152* −0.117 0.041 0.251** −0.050 0.249** −0.072 −0.060 −0.260** 0.006

Sociability −0.303** −0.048 0.101 0.362** 0.087 0.167** 0.135* −0.040 −0.201** −0.115

Team
orientation

−0.172** −0.016 −0.171** 0.055 −0.105 0.100 0.092 −0.179** 0.061 −0.002

Assertiveness 0.091 0.167** 0.149* −0.040 −0.132* 0.052 −0.211** 0.113 0.049 −0.078

Psychological constitution

Emotional
stability

0.087 0.084 0.078 −0.123 −0.296** −0.050 −0.248** −0.042 0.021 −0.151*

Resilience 0.371** −0.080 0.036 −0.172** −0.283** −0.279** −0.276** −0.031 0.079 −0.236**

Self confidence −0.001 0.018 0.120 0.054 −0.180** 0.151* −0.036 0.043 −0.066 −0.125

Correlations surpassing an effect size of r = 0.25 are highlighted in bold font, italic numbers have a lower effect size but are still significant when taking only the Bonferroni Correction
into account, **p < 0.01, *p < 0.05.

TABLE 3 Correlations between personality traits and CPS performance.

Variable CPS 2 3 4 5 6 7 8 9 10

CPS

Paranoid (2) −0.254** 1

Schizoid (3) 0.040 0.365** 1

Schizotypal (4) −0.464** 0.083 −0.079 1

Borderline (5) −0.171** −0.029 −0.291** 0.193** 1

Histrionic (6) −0.435** 0.032 0.084 0.201** −0.012 1

Dependent (7) −0.287** −0.250** −0.283** 0.227** 0.431** −0.059 1

Anankastic (8) −0.049 0.046 0.123 0.160* −0.064 0.258** −0.056 1

Antisocial (9) −0.042 0.064 −0.027 −0.013 −0.067 −0.204** 0.137* −0.148* 1

Depressive (10) −0.456** 0.224** 0.103 0.055 0.030 0.225** 0.068 0.056 0.008 1

Correlations surpassing an effect size of r = 0.25 are highlighted in bold font, **p < 0.01, *p < 0.05 but not significant when taking the Bonferroni Correction into account.

Regarding the work-related manifestations of the
personality traits, CPS-performance was positively associated
with the overall BIP dimensions of work orientation (r = 0.27),
professional orientation (r = 0.34), and psychological
constitution (r = 0.25), but negatively with the overall BIP
dimension social competencies (r = −0.25). In order to explore
these associations further, CPS performance and personality
disorders were related to the sub-facet scores of the BIP (see
Table 2).

Professional orientation was also negatively correlated
with depressive traits (r = −0.40), the psychological
constitution was negatively correlated with borderline traits
(−0.38), dependent traits (−0.31), and with depressive
traits (−0.26).

The results demonstrate that particularly the facets
resilience, action orientation, and motivation for creation were
positively correlated with successful problem-solving, while
sociability and CPS were significantly negatively correlated.
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The higher the resilience, action orientation and motivation
for creation and the lower the sociability, the better was
the CPS performance. When we take Bonferroni correction
into account, also conscientiousness and motivation for
leadership (italic in the table) were negatively correlated with
the CPS performance.

Interestingly, the associations between personality disorders
and work-related personality expressions were moderate. The
strongest associations arose for resilience, which was negatively
associated with several personality disorders, particularly,
borderline, histrionic, and dependent traits. Focusing on the
traits that showed the strongest impairment in CPS, schizotypal
traits were associated with high sociability (r = 0.36) and to
a lesser extent with low-action orientation (r = −0.22), which
in turn related to low-CPS performance. Histrionic traits were
related to low resilience (r = −0.28), which in turn related
to low-CPS performance. Depressive traits were related to low
motivation for creation (r = −0.25), and also low-leadership
motivation (r = −0.34) and to a lesser extent low-achievement
motivation (r = −0.21), low-action orientation (r = −0.20),
and low resilience (r = −0.24), which in turn is related to
low-CPS performance.

In a combined model with all 9 personality traits (adjusted
R2 = 36.7%), we confirmed that histrionic traits have the biggest
negative impact on CPS performance (β = −0.351), followed by
schizotypical (β = −0.312) and depressive traits (β = −0.303).
Also, in the multiple regression model, dependent and paranoid
traits are negatively related to CPS performance. If gender is
the part of the model and held constant in a model containing
the 9 traits, histrionic traits still have a significant and practical
relevant impact of β′ = −0.325. (Condition Index = 24). The
same holds true when also taking game experience into account
(β′′ =−0.319) see Table 4.

(Condition Index checking for possible multicollinearity is
moderate with CI = 22, 36, so multicollinearity is moderately
given, βs are, therefore, interpretable, p-values can be slightly
biased, βs with 0.3 and higher found in this model for the 3 traits
have for certain a significant and practically relevant impact).

Discussion

The present study examined the influences of personality
traits on the CPS performance in a clinical sample of individuals
with a range of different psychiatric diagnoses. The aim of this
empirical analysis was to extend previous research on individual
differences in CPS to extreme personality traits as observed
in personality disorders, and also their manifestation in work-
related situations. We explored, which personality dimensions
were most strongly associated with impairments in the CPS.

With regards to the clinical personality dimensions
(i.e., dimensionally defined personality disorders), statistical
analyses revealed that schizotypal, histrionic, dependent, and

TABLE 4 Combined regression model, β′: controlling for gender, β′′

controlling for gender and game experience.

Variable β β′ β′′

Paranoid −0.244 −0.253 −0.236

Schizoid 0.088 0.092 0.120

Schizotypal −0.312** −0.297** −0.298**

Borderline 0.023 0.020 0.056

Histrionic −0.351** −0.325** −0.319**

Dependent −0.251 −0.231 −0.205

Anankastic 0.090 0.071 0.048

Antisocial −0.048 −0.058 −0.061

Depressive −0.303** −0.267 −0.254

Gender − −0.187 −0.144

Experience − −0.031

Correlations surpassing an effect size of r = 0.25 are highlighted in bold font, **p < 0.001.

depressive personality traits were associated negatively with the
participants’ performances in the given CPS task (consistent
with, e.g., McMurran et al., 2007). Previous findings on these
relationships were, therefore, further confirmed, specifically in
showing that subjects with high levels of depressiveness and
anxiety seemed to have more difficulties in finding and executing
effective solutions to the given complex problems (e.g., see Marx
et al., 1992; Lyubomirsky et al., 1999).

Unsurprisingly, no single clinical personality structure
was associated with better problem-solving performances (as
compared with the non-clinical trait levels). As personality
disorders are generally linked with increased levels of
neuroticism, which subsequently was consistently found
to negatively influence problem-solving (e.g., McMurran et al.,
2001; D’Zurilla et al., 2011), this result is also consistent with the
general clinical intuition. But, contrary to the previous findings
(D’Zurilla et al., 2011), conscientiousness had no significant
impact on CPS performance in this sample.

Further analyses gave deeper insights into relationships that
were found in the first part of the data analyses. They are
especially allowed to draw conclusions for the clinical patients.
It was found that higher levels of resilience (consistent with,
e.g., Garcia-Dia et al., 2013; Williamson et al., 2013; Crowther
et al., 2016, as cited in Li and Yang, 2009; Pinar et al., 2018,
as cited in Li et al., 2013), action orientation, and motivation
for creation (e.g., see Eseryel et al., 2014) positively influenced
the problem-solving performance as additional behavioral
characteristics. This indicates that, even for high levels of usually
negative personality traits, a person’s ability to successfully solve
problems will not be impaired automatically if the person is
also very resilient to the effects of negative events and highly
action-oriented and motivated when facing problems. Hence,
this interpretation is consistent with the conclusions of a study
by Güss et al. (2017), who found that more approach-oriented
individuals outperformed avoidance-oriented participants in
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the complex problems. In this way, these positive traits act
against the negative impact of otherwise impairing personality
traits or even disorders. Interestingly, sociability was found to
have a negative influence on the participants’ performances,
while no significant influences on social skills, team orientation,
or self-confidence were found. Therefore, it seems to be more
comprehensible why some of us deal easily with complex
problems and can manage things forward-looking while others
do not succeed in making good decisions.
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