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Abstract  

Objective: We employed the network methodology to explore the connections between the Dark 

Triad (DT) traits with Mental Toughness (MT) and the degree to which they account for perceived 

stress beyond the Big Five (B5). Method: Network analyses were undertaken to explore 

connections between the DT, MT and perceived stress, independently in two samples, and in the 

combined dataset; and whether B5 factors are responsible for the connections that emerged in the 

original network. Results: DT and MT traits improved the prediction of perceived stress above 

the B5. Furthermore, narcissism occupied a strategic position in the network acting as a bridge 

between prosocial and “dark” sides of personality. The pattern of network connections could not 

be explained by B5 traits alone. Conclusions: The results suggest that there is more to personality 

than what can be captured by the B5 and that broadening the domain of personality beyond the B5 

can improve the prediction of important outcomes, such as perceived stress. Narcissism is a unique 

trait and studying its connection with MT may be the key to moving forward from a dichotomous 

way of perceiving personality traits, as beneficial or malevolent, to focusing on a dynamic 

continuum of personality. 

Keywords: Dark Triad, Mental Toughness, Big Five, Perceived Stress, Network Analysis. 
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Introduction 

Various personality factors have been associated with symptoms of psychopathology 

(e.g. Kotov, Gamez, Schmidt, & Watson, 2010). These associations can be bidirectional: 

symptoms of psychopathology can vary depending upon an individual’s personality traits, and 

personality may be influenced by symptoms of psychopathology, such as stress (Widiger, 2011).  

Stress is a multifaceted construct and may be defined as a state of imbalance, a disruption of 

homeostasis, between internal or external demands and personal or social resources available to 

cope with such demands (Cohen, Kamarck, & Mermelstein, 1983).  Stress has become a major 

threat to public health, for instance, by putting college students at risk for a range of health 

conditions such as depression or anxiety (Nguyen-Michel, Unger, Hamilton, & Spruijt-Metz, 

2006) and cardiovascular disease (Steptoe & Kivimäki, 2012).  However, it is often not the level 

of stress per se that negatively affects individuals’ health but rather their appraisal of it (Tugade 

& Fredrickson, 2004). Perceived stress indicates the degree to which an individual appraises his 

or her own life as stressful, when what is demanded exceeds the ability to cope with it (Cohen, et 

al., 1983).  Research has shown that high levels of perceived stress is linked to psychopathology 

with a study reporting that perceived stress mediates the relationship between environmental 

stressors and individuals’ risk for depression ( Lee, Joo, & Choi, 2013). Exploring factors that 

may guard against symptoms of perceived stress, such as personality traits, is of paramount 

importance considering that the negative consequences of stress-related illness are large 

contributors to the global burden of disease (Walker, McGee, & Druss, 2015). 

Using network analysis (Costantini et al., 2015), we explored the complex pattern of 

connections between socially undesirable traits, namely the Dark Triad (DT) traits, with 

resilience factors as encapsulated in the multifaceted construct of Mental Toughness (MT; 
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Clough, Earle, Sewell, 2002). Furthermore, we investigated and the degree to which the 

aforementioned traits account for perceived stress after controlling for what could be explained 

by the Big Five (B5) alone.  

The B5 model of personality asserts that individual differences in normal behaviour could 

be classified in terms of five independent dimensions, namely Neuroticism, Extraversion, 

Openness to Experience, Agreeableness, and Conscientiousness (Furnham, Monsen, & 

Ahmetoglu, 2009).  It has been argued that – while the B5 is the most widespread description of 

personality (e.g., McCrae & Costa, 2008; Saucier & Srivastava, 2015) – it does not capture 

sufficiently variation across the whole spectrum of normal personality and that its heterogeneous 

broad traits may be too few in number to contribute significantly to the prediction of various 

phenomena, such as symptoms of psychopathology (Boyle, 2008).  

The DT is a personality cluster that is defined at the subclinical level and is composed of 

three distinct but overlapping personality traits: subclinical narcissism, subclinical psychopathy 

and Machiavellianism (Paulhus &Williams, 2002). Of these traits, narcissism is typically 

regarded as the most complex construct, including both self-enhancing tendencies (narcissist 

grandiosity) and a proneness to experience psychological distress (narcissist vulnerability; Miller 

et al., 2011; Miller, Lynam, Hyatt, & Campbell, 2017). The vulnerable side of narcissism is 

characterised by negative affect, distrust, selfishness, and a need for attention and recognition 

(Ackerman et al., 2018; Dickinson & Pincus, 2003). The grandiose side of narcissism is instead 

characterised by exhibitionism, lack of humility/modesty, and interpersonal dominance (Vize, 

Lynam, Collison & Miller, 2016). A recent investigation that explored the structure of narcissism 

using network analysis concluded that both grandiose and vulnerable narcissistic manifestations 
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play a central role for the dynamics taking place within this trait (Di Pierro, Costantini, Benzi, 

Madeddu, & Preti, 2018).  

Of the other two DT traits, psychopathy is typically perceived as the most impactful 

construct as it has close links with most extreme and frequent antisocial behavior (Paulhus & 

Williams, 2002).  The adaptation of psychopathy to the subclinical sphere happened recently 

(Lilienfeld & Andrews, 1996).  Psychopathy involves antagonistic personality traits (e.g. 

meanness), high impulsivity and thrill-seeking, low empathy and anxiety (Paulhus & Williams, 

2002).  Unlike narcissism, psychopathy is characterised by disinhibition, which is prominent in 

nearly all conceptions of this trait (e.g. Hare, 1980).  Psychopathy is conventionally perceived as 

socially malevolent. However, some of its facets (for example boldness) predict positive 

outcomes, such as creative achievement and better divergent thinking (e.g. Galang et al., 2016).  

Individuals who score high on Machiavellianism show characteristics not seen in 

psychopathy, including a long-term strategic focus, the ability to delay gratification, and average 

or good impulse control.  Furthermore, they tend to be skilled manipulators and callous 

pragmatists, who strive for success (Miller, Hyatt, Maples-Keller, Carter, & Lynam, 2017). Like 

the other two dark traits, Machiavellianism is thought to include positive as well as toxic 

characteristics. For example, individuals who scored high on Machiavellianism were popular and 

liked by peers, socially skilled, and well adjusted (Hawley, 2003). Unlike psychopathy and 

narcissism, typical conceptualizations of Machiavellianism do not associate the construct with 

any type of clinical impairment (Vize et al., 2016).  

Previous findings have shown that the DT traits share a common core of callous-

manipulation (see Furnham, Richards, & Paulhus, 2013 for a review). This has led some 

researchers questioning whether the DT traits are sufficiently distinct (e.g. Muris, Merckelbach, 
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Otgaar, & Meijer, 2017). However, other researchers have argued that grouping DT traits 

together may not be particularly informative (e.g. Papageorgiou et al., 2017). In particular, 

several studies examining the association among narcissism and other traits, performance 

measures, and psychopathology symptoms (e.g. Ng et al., 2014; Onley et al., 2013; Papageorgiou 

et al., 2017; Papageorgiou et al., 2018; Papageorgiou, Denovan, & Dagnall, 2019; Papageorgiou 

et al., 2019; Petrides et al., 2011; Sabouri et al., 2016; Sedikides et al., 2004; Veselka, Schermer, 

& Vernon et al., 2012; Zeigler-Hill & Besser, 2011) suggested that the inclusion of narcissism in 

the malevolent side of human personality may need to be reconsidered.  

MT reflects an effective coping mechanism for dealing with stressors (Mutz, Clough, & 

Papageorgiou, 2017). MT allows individuals to proactively seek out opportunities for personal 

growth (Lin, Clough, Welch, & Papageorgiou, 2017).  MT has been linked with several positive 

outcomes across achievement contexts (Lin, Mutz, Clough, & Papageorgiou, 2017).  Individuals 

who score high on MT are able to control their emotions effectively in the face of setbacks and 

challenges; they believe that they are truly worthwhile people; they are confident about 

successfully completing the task and are assertive in social situations (Papageorgiou, Mutz, Lin, 

& Clough, 2018). Clough et al., (2002) characterised MT as a composite of four interrelated but 

independent components (the 4Cs): (1) Control (life and emotion): the tendency to feel and act 

as if one is influential and keep anxieties in check; (2) Commitment: the tendency to be deeply 

involved in pursuing goals despite difficulties that arise; (3) Challenge: the tendency to see 

potential threats as opportunities for self-development and to continue to strive in changing 

environments; and (4) Confidence (in abilities and interpersonal): the belief that one is a truly 

worthwhile person in spite of setbacks, and the ability to push oneself forward in social settings.  
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Studies that explored the association between MT and the DT reported mixed findings. 

Whereas some found positive associations among all 4Cs and narcissism, psychopathy and 

Machiavellianism (Sabouri et al., 2016), others reported a positive correlation between MT and 

narcissism, but negative correlations among MT, psychopathy and Machiavellianism (Onley, 

Veselka, Schermer, & Vernon, 2013). Similar associations (in terms of size and direction)n 

emerged in another study, which reported that confidence is the strongest (out of the 4Cs) 

correlate of narcissism; and a mediation effect such that narcissism reduces psychopathy and 

Machiavellianism (Papageorgiou, Wong, & Clough, 2017); symptoms of depression 

(Papageorgiou, Denovan, & Dagnall, 2019); and perceived stress (Papageorgiou et al., 2019), 

through MT. This mediation model has also been tested using longitudinal data and showed that 

narcissism may increase MT resulting in higher school grades in an adolescent sample 

(Papageorgiou et al., 2018).   

DT, perceived stress and MT have been explored in relation to the B5. Veselka and 

colleagues (2012) reported that psychopathy and Machiavellianism exhibited a pattern of 

correlations that is to be expected with measures of social malevolence: Specifically, both 

Machiavellianism and psychopathy were correlated negatively with agreeableness and 

conscientiousness. Machiavellianism was correlated positively with neuroticism. On the other 

hand, narcissism correlated positively with extraversion and negatively with agreeableness. 

Perceived stress is known to be positively correlated with neuroticism and to be negatively 

correlated with extraversion (Ebstrup, Eplov, Pisinger, & Jørgensen, 2011). MT and its facets 

correlate with several B5 traits, with overall MT being negatively correlated with neuroticism 

and positively with the remaining traits (Horsburgh, Schermer, Veselka, & Vernon, 2009).  
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Since all traits that constitute the main focus of our study entertain relationships with B5 

factors, we considered fundamental to inspect whether the connections among those traits could 

be simply understood within the B5 model, or whether they involved personality features that 

could not be completely encompassed within the B5. We employed network analysis, in the form 

of Gaussian Graphical Models (GGM; Epskamp, Waldorp, Mõttus, & Borsboom, 2018), to 

investigate how traits belonging to the positive (MT) and the negative (DT) side of the spectrum 

of personality interact with each other and with perceived stress, after accounting for what could 

be explained by the B5 alone. Unlike other techniques such as Structural Equation Models 

(SEM), GGM networks allow examining all possible pairwise relationships among a large 

number of variables through a model that is both parsimonious and exploratory (Costantini et al., 

2015, 2019; Epskamp & Fried, 2018). Like SEM, GGM result in sparse models including a 

limited number of parameters: In GGM networks, if two variables are not connected by an edge, 

this means that they are linearly independent conditioning on the others (Lauritzen, 1996). This 

makes GGM more informative than, for instance, a simple correlational model (Costantini et al., 

2015). However, unlike SEM, conditional independence relationships are determined using data-

driven methods. Crucially, GGMs models are undirected and do not assume acyclic relationships 

(Epskamp, Rhemtulla, & Borsboom, 2017), an assumption that is untenable for most processes 

in personality psychology (Costantini et al., 2015; Schmittmann et al., 2013). Furthermore, 

whereas each GGM is uniquely determined (Epskamp et al., 2017), each SEM model is 

characterized by many equivalent models that fit the data equally well making edge directions 

often undetermined (MacCallum, Wegener, Uchino, & Fabrigar, 1993). In the case of B5, MT, 

DT and stress, we had no reason to exclude the presence of cycles or of bidirectional 

relationships. GGM networks do not assume direct causal associations among personality traits; 
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this offers a model that is closer to data-generating processes in personality, which are 

characterized by mutual causal paths (Cramer et al., 2012), without loss in parsimony and 

without requiring a priori specifications of the model (Costantini et al., 2015).  

Overview of the studies 

We performed two independent studies to inspect how traits belonging to the positive 

(MT) and the negative (DT) sides of the spectrum of personality interact with each other and 

with perceived stress. By assessing DT, MT, and perceived stress across two independent 

studies, we could evaluate the general stability of the results. Additionally, in the second study, 

we assessed the B5 personality traits, both to inspect their role as factors within the network, and 

to rule out the B5 as a potential simpler explanation of the pattern of relationships recovered 

among the other traits of interest. We expected that, if there is no personality beyond B5, the 

relationships among MT and DT should wane traits after controlling for the B5. Finally, of 

particular interest within the tested networks was the role of narcissism in respect to the 

aforementioned traits considering its unique role within the DT.  

Since the two studies are largely similar, save for the inclusion of the B5 and some 

procedural details, we present their methods and results together. 

 

Method 

Participants 

Study 1. Participants (N = 364, mean age = 24.30 years, SD = 9.16, range = 18-79; 

56.90% females) were recruited online through advertisements on social networks (e.g. 



10 
NETWORK OF PERSONALITY & PSYCHOPATHOLOGY 

Facebook), as well as through word of mouth. Participants received detailed information 

regarding the aims of the studies and the voluntary basis of their participation and they signed 

informed consent forms.  

Study 2. Participants (N = 384, mean age = 24.30, SD = 6.87, range = 18-59, 72.7% 

females) were recruited online through advertisements on social networks, around the university 

and through the university’s SONA system, an online system that facilitates recording students’ 

participation in research studies and assigning credits for their participation. Participants received 

detailed information regarding the aims of the study and the voluntary basis of their participation 

and they signed informed consent forms.  Participants recruited via SONA system were 

compensated via course credits, whereas the others took part in the study on a purely voluntary 

basis. 

Measures 

The Dark Triad. The Short Dark Triad questionnaire (SD3; Jones & Paulhus, 2014) 

assesses the DT of personality, as conceptualized by Paulhus and Williams (2002): subclinical 

narcissism, subclinical psychopathy and Machiavellianism. The SD3 includes 27 items, 9 by 

scale. Responses are given on a Likert scale ranging from 1 (strongly disagree) to 5 (strongly 

agree). Example items include: “I like to use clever manipulation to get my way” 

(Machiavellianism), “People see me as a natural leader” (narcissism) and “It’s true that I can be 

mean to others” (psychopathy).  

Mental Toughness. The Mental Toughness Questionnaire 48 (MTQ48) is the most 

frequently used measure of MT and the 4Cs, as conceptualized by Clough et al. (2002) and has 

shown good psychometric properties in several studies (Crust & Swann, 2011; Horsburgh et al., 

2009; Perry, Clough, Crust, Earle, & Nicholls, 2013). Participants are asked to respond to 48 
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items on a Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree).  Example items 

include "I can usually adapt myself to challenges that come my way" and "I don’t usually give up 

under pressure". Each of the 4Cs (Control, Commitment, Challenge, and Confidence) is assessed 

by 12 items and an overall MT score can be calculated by averaging all 48 items.  

Perceived Stress.  The Perceived Stress Scale (PSS; Cohen, Kamarck, & Mermelstein, 

1983; see also Leung, Lam, & Chan, 2010) was used to measure the degree to which respondents 

perceived their life as unpredictable, uncontrollable, and overloading during the past month.  

Participants responded to 10 items on a Likert scale ranging from 0 (never) to 4 (very often). 

Example items include "In the last month, how often have you been upset because of something 

that happened unexpectedly?" and "In the last month, how often have you felt nervous and 

stressed?”. 

The Big Five.  The Big Five Inventory (BFI; John & Srivastava, 1999) is a 44-item 

questionnaire measuring the B5. These correspond to openness to experience, conscientiousness, 

extraversion, agreeableness and neuroticism. This measure consists of short statements rated by 

participants on a Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). Ten items 

assess openness to experience (e.g., “I see myself as someone who is original, comes up with 

new ideas”), nine assess conscientiousness (e.g., “I see myself as someone who is a reliable 

worker”); eight assess extraversion (e.g., “I see myself as someone who is talkative”), nine 

assess agreeableness (e.g., “I see myself as someone who is helpful and unselfish with others”), 

eight assess neuroticism (e.g., “I see myself as someone who is depressed, blue”). 

Procedure 

Study 1. A battery of questionnaires was administered online via SurveyMonkey 

(www.surveymonkey.com). The battery included the SD3, the MTQ48 and the PSS scales. Each 
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participant received a message containing a link to the online questionnaire and password access 

as well as a unique participant code. Questionnaire completion was self-paced, and participants 

could proceed to the subsequent page only once they had answered all items. Upon completion 

of the study the participants were given an online written debrief. 

Study 2. The procedure of Study 2 was the same followed in Study 1, the only difference 

being the inclusion of the BFI to assess the B5. Furthermore, participants recruited via the SONA 

system completed the questionnaires at the University instead of online. 

Network Analyses 

Networks are models that include nodes interconnected by edges. Nodes represent 

variables, such as traits or symptoms, whereas edges represent pairwise relationships among 

nodes and are typically estimated through GGM (Epskamp, Waldorp, et al., 2018). Within GGM, 

edges encode conditional dependence/independence relations among nodes in the form of partial 

correlations. In GGM networks, nodes represent variables and an edge is drawn between two 

nodes if the corresponding variables correlate after controlling for all others. A missing edge 

indicates that two nodes are conditionally independent given the others. Partial correlation 

networks are typically estimated using a lasso regularization via the graphical lasso algorithm, 

which reduces overfitting and results in more parsimonious and replicable network models 

(Epskamp & Fried, 2018; Friedman, Hastie, & Tibshirani, 2008).  

Once a network is computed, centrality indices allow obtaining useful summaries of the 

complex patterns of relationships that each node entertains within the network (Costantini et al., 

2015). We will consider three main centrality indices: A node has a large strength centrality if it 

has strong connections with many nodes (Barrat, Barthélemy, Pastor-Satorras, & Vespignani, 

2004). A node has a large closeness centrality if it is well connected to other nodes either by 
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direct paths or by short indirect paths. A node has large betweenness centrality if it frequently 

lies on the shortest path between other nodes and thus the node is important for them to influence 

each other. The informative value of centrality indices in psychological networks is currently 

debated: Some studies have shown that central elements of psychopathology networks have high 

clinical relevance (Boschloo, van Borkulo, Borsboom, & Schoevers, 2016; Christensen, Kenett, 

Aste, Silvia, & Kwapil, 2018; Rodebaugh et al., 2018). However, centrality indices have been 

originally developed for social networks and might not be adequate to capture the type of 

relationships encoded by psychological networks (Bringmann et al., 2018). Therefore, in 

addition to centrality, we estimated also the predictability of each node, an index that has been 

developed specifically for psychological networks (Haslbeck & Waldorp, 2017). Node 

predictability quantifies the proportion of variance of each node that is explained within the 

network model (Haslbeck & Waldorp, 2017). Nodes with zero predictability value are those that 

cannot be predicted by the model, whereas nodes with a predictability value of 1 can be perfectly 

predicted by the model. Predictability can also be seen as the upper bound estimate of the 

controllability of a node. If all GGM edges incident to a node indicated causal connections 

directed to that node, the predictability would be equal to the amount of variance of that node 

that could be controlled by acting on other nodes in the network (Haslbeck & Fried, 2017).  

Recently, the replicability of psychological networks has been at the center of a debate 

(Borsboom et al., 2017; Forbes, Wright, Markon, & Krueger, 2017a, 2017b; Fried et al., 2018). 

For this reason, it is important to ascertain whether each of the results obtained in the network is 

sufficiently stable. There are two main ways to ensure replicability of the results: Firstly, to 

replicate the results in an independent sample. The networks obtained in independent samples 

can then be compared using several methods. For instance, one could simply compute the 
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correlation between the edge weights in the two samples (Borsboom et al., 2017). The Network 

Comparison Test has been recently proposed as a more formal test of the equivalence of two 

networks based on permutation. It can be used to test the invariance of network structure, which 

is operationalized by the largest difference between two corresponding edges in the two 

networks (index M), and the invariance of global strength (index S), the absolute sum of all edge 

weights in a network (van Borkulo et al., 2017). Secondly, one can use bootstrap techniques to 

ensure that network estimates are sufficiently stable. The correlation stability coefficient (CS-

coefficient) is defined as the proportion of cases that can be dropped such that the resulting 

centrality estimate correlates more than .7 with the original centrality estimate with 95% 

probability in case-dropping bootstrap resamples. Cutoff values of .25 and .50 have been 

suggested to indicate sufficient stability and good stability, respectively (Epskamp, Borsboom, & 

Fried, 2018).  

Networks were estimated using the packages bootnet (Epskamp, Borsboom, et al., 2018) 

and qgraph (Epskamp, Costantini, et al., 2018; Epskamp, Cramer, Waldorp, Schmittmann, & 

Borsboom, 2012) in the R statistical software package (R Core Team, 2017). The network 

comparison test was performed using package NetworkComparisonTest (van Borkulo, 2016). 

Results and discussion 

Network of DT, Mental Toughness and Perceived Stress 

Descriptive statistics and reliabilities for all scales are presented in Table 1. Skewness and 

Kurtosis indicated that none of the variables considered showed substantial deviations from 

normality. Samples from Study 1 and 2 included partially overlapping sets of measures. In 

particular, both samples completed the SD3, MTQ48 and PSS, whereas participants in Study 2 
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completed also the BFI. We first computed networks of the DT, the 4Cs of MT and perceived 

stress independently in the two samples, to check for the overall stability of the results. The 

networks are reported in Supplementary Material Figure S1 and the exact values of the edges are 

reported in Supplementary Tables S1 and S2. Edge weights in the two networks showed a 

remarkably large correlation of r = .92 (p < .001) and the network comparison test revealed that 

the two networks were not significantly different in structure (M = .162, p = .188) or in global 

strength (S = .053, p = .804). These results indicate that the network structure replicated very 

well across the two studies. Subsequently, we combined the samples from both datasets and 

estimated a single network that benefited of a much larger sample size (N = 748), which is 

reported in Figure 1A (exact values of the edges are reported in Table 2). Of 28 possible edges, 6 

(21%) were estimated as zeros by the graphical lasso regularization. Network indices are 

reported in Figure 1B. The CS-Coefficient were equal to .84 for strength centrality, .86 for 

closeness centrality, .78 for betweenness centrality, and .92 for predictability, and therefore 

largely exceed the proposed cutoff value of .50 (Epskamp, Borsboom, et al., 2018), indicating 

very good stability for all indices. 

Nodes representing the DT traits of narcissism, psychopathy and Machiavellianism were 

all connected to each other by positive edges, in line with previous findings (Furnham et al., 

2013). Similarly, nodes representing the 4Cs of MT were positively connected to each other in 

all networks confirming that mental toughness is a multidimensional construct comprised of four 

interrelated but independent components (e.g. Clough et al., 2002, Lin et al., 2017 and 

Papageorgiou, Mutz, Lin, & Clough, 2018). Narcissism was not directly connected to perceived 

stress, whereas psychopathy and Machiavellianism, showed only very weak positive 

connections. Conversely, perceived stress was negatively connected to all mental toughness 
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nodes with the strongest connections being with control and confidence. All else being equal, 

individuals who feel in control and are confident tend to feel also less stressed (see also Gerber, 

Brand, et al., 2013; Gerber, Kalak et al., 2013), confirming that MT may act as a protective 

factor against perceived stress. 

Interestingly, there were two main connections between MT and the DT traits: a negative 

connection between Machiavellianism and confidence and a positive connection between 

narcissism and confidence. In fact, confidence was the most central node according to all 

centrality indices, as well as the most predictable one. Narcissism was the second most central 

node according to betweenness and closeness centrality. Narcissism’s strength centrality was 

around average, indicating that although narcissism did not have particularly strong direct 

connections to other nodes, it occupied a strategic position connecting MT and DT traits, as 

shown by its high betweenness and closeness centralities. These findings suggest that the link 

between narcissism and confidence may constitute a “bridge” between the prosocial and the 

socially malevolent side of human personality. As such, studying this connection (between 

confidence and narcissism) may prove useful in moving away from a dichotomous way of 

perceiving personality traits (i.e. prosocial versus socially toxic traits) to focusing on a more 

dynamic continuum of human personality (i.e. contextually adaptive or maladaptive traits). This 

idea is further supported by the lack of a direct connection between narcissism and perceived 

stress, meaning that these two nodes are not related to each other after controlling for the role 

played by the other nodes in the network. 

Recent research has shown that connections at the level of broader constructs might mask 

more complex patterns of relationships at the level of specific items (e.g., Mõttus, 2016; Mõttus 

et al. 2018; Seeboth & Mõttus, 2018; see also Christensen, Cotter & Silva, 2018). In our case, a 
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trait-level analysis does not allow excluding that the connection between narcissism and 

confidence could involve only a very specific subset of items, for instance due to specific aspects 

of narcissism (Ackerman et al., 2018). Therefore, to further inspect this pattern of connections, 

we estimated a GGM network in which nodes represented specific items1. The resulting network 

is reported in Figure S2. In this network, there were 30 positive connections and no negative 

connection between narcissism items and confidence items. The largest connection was between 

nodes NAR1 (“People see me as a natural leader”) and CONF5 (“I am comfortable telling people 

what to do”). However, all narcissism items but one (NAR8, “I have been compared to famous 

people”) were positively connected to at least one confidence item and all confidence items but 

one (CONF3, “If something can go wrong, it usually will”, reverse scored) were positively 

connected to at least one narcissism items. This confirmed that connections between the two 

traits were not item-specific, but pertained narcissism and confidence as traits. 

Examining the role of the B5 

We used the data from Study 2 to explore the degree to which the B5 were responsible 

for the connections emerged in the network of DT, MT, and perceived stress. Figure 2A 

represents the network computed using data from Study 2, whereas Figure 2B represents the 

same network after removing the variance due to the B5 factors from all nodes. In particular, we 

regressed each node on the B5 factors and estimated a network on the residuals (for a similar 

approach, see Costantini & Perugini, 2016). Exact values of the edges are provided in Tables S2 

and S3 and the corresponding network indices are presented in Figure 2C. The resulting network 

                                                 
 
 
1 We thank an anonymous reviewer for suggesting to this analysis. 
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structure was remarkably similar to the original one (Figure 1A) and most network indices were 

relatively stable even after partialling out all the B5 variance, indicating that the relationships 

among the mental toughness facets and the DT traits cannot be simply attributed to the 

confounding effect of B5 traits. Interestingly, after controlling for the B5, Narcissism remained 

the second most betweenness-central node after Confidence. This indicates that narcissism’s role 

in bridging the DT nodes with other traits could not be fully accounted for by B5 factors.  

Furthermore, after partialling out B5 traits, the relative predictability of perceived stress, 

compared to other nodes in the network, decreased, suggesting that the B5 might explain a 

substantial portion of variance for this node. We followed-up this result by performing a 

hierarchical multiple regression in which the B5, DT and MT traits were sequentially entered as 

predictors of perceived stress in three subsequent steps (Table 3). B5 were entered in the first 

step and, as expected, they explained a large portion of the variation in perceived stress, R2 = .44, 

F(5, 378) = 60.47, p < .001. Perceived stress was mostly predicted by the B5 trait of neuroticism, 

with a significant contribution of conscientiousness. Adding the DT traits allowed explaining an 

additional 2% of the variation in perceived stress, F(3, 375) = 3.47, p = .010, with an overall R2 

= .46, albeit each individual DT traits had a non-significant contributions to the prediction of 

perceived stress. Including the 4Cs of MT allowed explaining an additional 5% of the variation 

in perceived stress, F (4, 371) = 9.75, p < .001, the strongest contributions being from MT 

components of control and confidence.  

To further inspect the role of the B5 within the network, we estimated networks including 

also nodes representing the B5 (Figure 3; the exact values of the edges are reported in the 

Supplementary Material Table S3). When B5 factors were included in the network, they showed 

strong connections with several other traits. Neuroticism was strongly negatively connected to 
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control, and confidence, and positively connected to perceived stress. These connections suggest 

that neuroticism could be particularly responsible for the reduction in the links involving 

perceived stress in the network of Figure 2B. Openness was particularly connected to narcissism 

and challenge. All else being equal, individuals with high openness were also more likely to have 

higher narcissism and to be able to see opportunities in challenging situations. Low 

agreeableness was strongly connected to psychopathy and weakly connected to 

Machiavellianism. This is in line with previous studies showing moderate in size negative 

correlations between the DT traits (especially psychopathy and Machiavellianism) and 

agreeableness (Muris, Merckelbach, Otgaar, & Meijer, 2017; Paulhus & Williams, 2002). On 

one hand, this finding indicates the toxic elements of psychopathy and Machiavellianism 

considering that agreeableness has been linked with various positive outcomes, including 

prosocial behavior and mental health (Graziano & Eisenberg, 1997). On the other hand, this is an 

interesting pattern of connections because it hints to the idea that psychopathy and 

Machiavellianism may not be toxic in contexts, where high agreeableness does not predict 

positive outcomes. For example, a study reported that agreeableness was associated negatively to 

career satisfaction (Seibert & Kraimer, 2001). Commitment was strongly connected to 

conscientiousness, indicating a partial overlap between these constructs. Extraversion was 

strongly connected to both confidence and narcissism, thus explaining part of their connection 

(see also Veselka et al., 2012). Nonetheless, the connection between these two nodes remained 

strong and positive even after controlling for extraversion. This finding further indicates that the 

role played by narcissism and confidence in bridging adaptive and malevolent traits goes beyond 

what can be accounted by B5 traits. 

Conclusions 
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In two studies, we employed the network methodology to elucidate the complex web of 

connections between well-established socially undesirable traits, such as the DT traits, with 

potential resilience factors as encapsulated in the multifaceted construct of MT; and the degree to 

which they account for perceived stress after controlling for what could be explained by the B5 

alone. Additionally, of particular interest in the present investigation was exploring the role of 

narcissism in respect to the aforementioned traits considering its unique role within the DT. The 

current investigation provides novel insights into the underlying mechanisms that connect a 

broad spectrum of personality traits and how they predict an example of symptoms of 

psychopathology, namely perceived stress.  

The results highlighted several pathways through which MT and perceived stress are 

interrelated. Furthermore, the findings establish the role of narcissism as a trait that is unique 

among the DT suggesting that it may act as bridge between the prosocial and the “dark” side of 

human personality. This finding hints to the idea that simply clustering the three DT traits 

together may not be particularly informative (Papageorgiou et al., 2017). We also examined 

whether MT and the DT personality traits were informative in describing personality, or if B5 

factors alone could be responsible for the pattern we obtained in our network. Crucially, our 

results indicate that the relationships between DT and MT cannot be fully explained by the B5 

personality traits. However, it should be noted here that the present investigation has used the 

BFI (John & Srivastava, 1999) to assess B5. While the BFI is an established and valid measure 

of the B5 traits, it is also relatively limited in its specification of personality characteristics and it 

has not been designed to assess different facets of the B5 traits (Soto & John, 2017). Future 

studies may employ the revised version of the scale (BFI-2; Soto & John, 2017) in an attempt to 

shed additional light into the role of the B5 in accounting for the connection between the DT and 
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MT. Furthermore, although the B5 constitute a parsimonious model that includes several 

necessary components to the description of personality, they may not encompass some 

personality manifestations (Saucier & Srivastava, 2015), which constitute nonetheless important 

elements to fully describe personality structure and dynamics (e.g., Clough et al., 2002; Furnham 

et al., 2013). In fact, several researchers have argued that the B5 model is limited as it does not 

account for the full range of personality traits (Ashton & Lee, 2007; Paunonen & Jackson, 2000) 

and it is based upon an overreliance on factor analytic methodology in deriving and replicating 

its structure (Boyle, 2008; Veselka et al., 2012).  

In our study, narcissism and perceived stress were not directly connected to each other. It 

should be noted here however that the SD3 scale of narcissism is biased towards assessing the 

grandiose rather than vulnerable aspects of this trait (Maples, Lamkin, & Miller, 2014). Future 

research may want extent the current investigation by incorporating a broader range of measures 

of narcissism, including a more comprehensive assessment of the different aspects of this trait.  

To conclude, in terms of the theoretical implications, the current findings indicate that, 

whereas the B5 traits (mainly neuroticism) seem to explain most of the variation in perceived 

stress, adding DT and MT to the model allowed capturing an additional sizeable portion of 

variation in perceived stress. This finding, in combination with the fact that the connections 

among the DT and MT did not wane traits after controlling for the B5, suggests that there is 

much more to personality than what can be captured by the B5 alone. Furthermore, despite 

personality research has traditionally focused on a dichotomy between toxic and prosocial traits, 

the consistent emergence of a link between narcissism and the MT facet of confidence might be 

the key to moving forward from a dichotomous way of perceiving personality traits to focusing 

on a dynamic continuum of human personality. 



22 
NETWORK OF PERSONALITY & PSYCHOPATHOLOGY 

Albeit network analysis alone is not itself sufficient to prove the presence of causal paths, 

it constitutes an important guide for future experimental research (Epskamp, Waldorp, et al., 

2018). Whereas personality traits such as the B5 have been traditionally considered immutable, a 

large body of evidence has shown that personality traits can change because of interventions 

(Roberts et al., 2017) and experimental studies in personality, based on network results, are 

currently being developed (Costantini & Perugini, 2018). Our results suggest that joint and 

specialized intervention programs could be developed in order to inspect whether boosting 

certain traits (e.g. the mental toughness), while weakening other traits (e.g. neuroticism) in 

individuals willing to do so might result in a reduction of symptoms of psychopathology, such as 

perceived stress. The possibility of intervening on the personal determinants of stress would be 

important not only from a theoretical standpoint, but also from an applied perspective, as it could 

provide invaluable guidance for preventing the insurgence of psychopathology. 
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Tables 

Table 1: Descriptive Statistics and Omega reliabilities for the DT, the 4Cs of MT, Stress and the 

B5 across Study 1, Study 2 and the Combined Dataset 

 Omega Ω     

 Study 1 Study 2 
Combined 

Dataset 
M SD Skew Kurt 

Commitment (MTQ) .83 .83 .83 3.52 0.54 -0.16 0.20 

Control (MTQ) .78 .82 .81 3.18 0.45 -0.23 0.47 

Confidence (MTQ) .85 .87 .86 3.36 0.54 -0.29 0.25 

Challenge ( MTQ) .78 .83 .81 3.56 0.55 -0.23 0.25 

Narcissism ( SD3) .76 .79 .78 2.85 0.59 0.03 -0.23 

Psychopathy (SD3) .78 .83 .81 2.10 0.59 0.46 -0.24 

Machiavellianism (SD3) .84 .80 .82 3.04 0.66 -0.05 -0.04 

Perceived Stress (PSS) .88 .91 .90 1.69 0.70 0.29 0.01 

Agreeableness (BFI)  .79 .79 3.80 0.57 -0.43 0.29 

Conscientiousness (BFI)  .84  3.50 0.60 -0.10 -0.27 

Extraversion (BFI)  .89  3.20 0.75 -0.01 -0.38 

Neuroticism (BFI)  .89  3.04 0.79 0.16 -0.51 

Openness (BFI)  .82  3.50 0.55 -0.12 0.14 

N 364 384 748     

Note. Reliability presented using Omega Values. N represents the sample size for study 1 and 

study 2 as well as the combined dataset containing data from both Study 1 and Study 2 (for DT, 

4Cs and Stress).  

  



36 
NETWORK OF PERSONALITY & PSYCHOPATHOLOGY 

 

Table 2. Network edges of the DT, the 4Cs of MT and Stress in samples in Studies 1 and 2 (N = 

748; Figure 1A).  

 1 2 3 4 5 6 7 8 

1. Challenge  .53*** .60*** .61*** -.48*** .31*** .00 -.09* 

2. Committment .20  .60*** .56*** -.48*** .24*** -.12** -.13*** 

3. Control .21 .24  .67*** -.61*** .28*** -.11** -.14*** 

4. Confidence .25 .15 .28  -.56*** .52*** .01 -.13*** 

5. Stress -.08 -.1 -.29 -.18  -.22*** .12** .16*** 

6. Narcissism .00 .00 .00 .41 .01  .34*** .19*** 

7. Psychopathy .04 -.07 -.07 .00 .06 .29  .41*** 

8. Machiavellianism .00 -.01 .00 -.13 .04 .15 .32  

Note. Values of network edges are reported below the main diagonal, whereas Pearson’s 

correlations are reported above the main diagonal. 

*p < .05, **p < .01, ***p < .001 
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Table 3. Hierarchical Multiple Regression Model Predicting Perceived Stress from Personality 

 R2 ΔR2 β p-values 

Step 1 .44   < .001 

Extraversion    .03 .485 

Agreeableness    .04 .361 

Conscientiousness   -.11 .009 

Neuroticism    .65 < .001 

Openness   -.03 .483 

Step 2 .46 .02  .010 

Narcissism   -.08 .087 

¤ Psychopathy     .09 .070 

Machiavellianism    .09 .054 

Step 3 .51 .05  < .001 

Challenge    .00 .995 

Commitment    -.06 .307 

Control    -.21 .002 

Confidence   -.22 .002 
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Figure Captions 

Figure 1. A. Network of the DT, the 4Cs of MT, and Stress (N =748). B. Node indices for the 

network in Panel A All indices were standardized to improve interpretability. CHA = Challenge, 

CONT = Control, COM = Commitment, CONF = Confidence, NAR = Narcissism, MAC = 

Machiavellianism, PSY = Psychopathy, STR = Perceived Stress. Thickness represents edge 

weight, green lines represent positive edges and red lines represent negative edges. The network 

layout is kept constant across figures to facilitate comparison. 

 

Figure 2. A. Network of the DT, the 4Cs of MT, and Stress on Sample 2 (N =384). B. Network 

of DT, the 4Cs of MT, and Stress after partialling out the B5 (N = 384). C. Node indices for the 

Networks in Panels A (full line) and B (dashed line). All indices were standardized to improve 

interpretability. CHA = Challenge, CONT = Control, COM = Commitment, CONF = 

Confidence, NAR = Narcissism, MAC = Machiavellianism, PSY = Psychopathy, STR = 

Perceived Stress. Thickness represents edge weight, green lines represent positive edges and red 

lines represent negative edges. The network layout is kept constant to facilitate comparison. 

 

Figure 3. Graphical Lasso Network of the DT, the 4Cs of MT, Stress and the B5 (N =384). CHA 

= Challenge, CONT = Control, COM = Commitment, CONF = Confidence, NAR = Narcissism, 

MAC = Machiavellianism, PSY = Psychopathy, STR = Perceived Stress, OPE = Openness, 

CONS = Conscientiousness, EXT = Extraversion, AGR = Agreeableness, NEU = Neuroticism. 

Thickness represents edge weight, green lines represent positive edges and red lines represent 

negative edges. 


