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Abstract

Rule breaking behavior in sports (e.g., fouls) can impact the outcome of games, tournaments, or
even whole seasons. Although personality traits have been related to different forms of rule
breaking behavior across fields, it has hardly been investigated whether personality traits predict
rule breaking behavior in sports. We ran a longitudinal study with 242 (semi-)professional
basketball players. Specifically, we measured personality traits prior to the start of the season and
official foul statistics per player during the season. Out of the basic personality traits from the
HEXACO Model of Personality, Conscientiousness accounted for a substantial amount of
variability in the committed/called fouls, whereas no robust relations with other traits or a sports-
oriented personality trait (i.e., Sports Mental Toughness) were found.

Keywords: basketball; personality traits; fouls; youth sports; HEXACO; sports

performance; Sports Mental Toughness
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Linking Personality Traits to Objective Foul Records in (Semi-)Professional Youth
Basketball
Introduction & Theoretical Background

Rule violation occurs in many areas of human life, such as speeding in traffic (e.g., Alver,
Demirel, & Mutlu, 2014), cheating in admission tests (e.g., Teodorescu & Andrei, 2009), or
misreporting in tax declarations (e.g., Slemrod, Blumenthal, & Christian, 2001). In sports, foul
play (in the following: fouls) represents an important form of rule violation (next to doping, for
instance). Although the kinds of fouls can be quite diverse within and across sports (e.g.,
holding, pulling, tripping), fouls typically come with negative consequences for the fouling
person and/or their team.! For example, a team might concede a goal by penalty or free throw,
have a successful score overruled, or have a player suspended for the rest of the game. Fouls not
only have an immediate impact on the current game (e.g., free kick or points for the opponent
team, playing outnumbered), but can also come with long-term consequences (e.g., a player
being suspended for the following games). On the other hand, fouls can also provide advantages
for the fouling player or team. By conducting a technical foul, for instance, a player can stop the
other team from scoring. Additionally, fouls can result in severe injuries of the fouled (as well as
the fouling) player (Collins et al., 2008; Fields et al., 2010). Overall, fouls can have a tremendous
influence on the outcome of not only a single game, but also an entire season or tournament.

Given the importance of fouls with potential immediate and long-term (dis)advantages
for the fouling person and/or team, research has shown that the occurrence of fouls is influenced
by situational characteristics of a game. In basketball, for instance, more fouls occur in games

between teams with a relatively similar ranking as compared to games between teams with large

! In the following, we will refer to team sports only.



PERSONALITY TRAITS AND OBJECTIVE FOUL RECORDS 4

rank differences (Stulp et al., 2012). Further, more fouls are called on visiting teams (Anderson
& Pierce, 2009) as well as on the team that is leading the game (Anderson & Pierce, 2009; Price
et al., 2012) and/or the series in a playoff set up (Price et al., 2012) . Even referee characteristics,
such as height, have been related to foul calls: Shorter referees have been found to call more
fouls (the so-called Napoleon complex; Gift & Rodenberg, 2014).

Importantly, though, the occurrence of fouls is not only affected by situational
characteristics affecting all players’ behaviors. Data across sports shows that the number of
players’ fouls is normally distributed which suggests that inter-individual differences between
players exist. To illustrate this, Figure 1 shows the variance in fouls for different positions of
three important team sport leagues. Specifically, Figure 1a shows the variance in the average
number of personal fouls per minute of professional basketball players from the regular National
Basketball Association (NBA) season 2017 (data retrieved from https://stats.nba.com/players/).
Figure 1b shows the variance in personal fouls per game of professional ice hockey players from
the National Hockey League (NHL) regular season 2017/2018 (data retrieved from
https://www.hockey-reference.com/leagues/NHL 2018 skaters-misc.html). Finally, Figure Ic
shows the variance in personal fouls per 90 minutes of professional soccer players from the
UEFA Champions League season 2018/2019 (data retrieved from
https://www.uefa.com/uefachampionsleague/season=2019/statistics/round=2000980/players/kind
=disciplinary/index.html). Across the sports, one can see that specific positions are linked to
more or less fouls on average. Importantly, however, positions account only for a limited
variance in fouls (e.g., position explains only 13.2% of variance in fouls per minute for
basketball), whereas the variance in personal fouls within different positions is large across

sports. Thus, next to situational characteristics of a game applying to all players as well as the
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position of a player, inter-individual differences in general and personality traits in particular are

likely to affect whether a player fouls or not.

Personality traits can be defined as “relatively enduring patterns of thoughts, feelings,

and behaviors that reflect the tendency to respond in certain ways under certain circumstances”

(Roberts, 2009, p. 140). Personality traits are summarized in models of basic personality

structure such as the Five-Factor (McCrae & Costa Jr., 2008) or the HEXACO Model (Ashton et

al., 2014; Ashton & Lee, 2007), which structure the variety of personality traits parsimoniously,

yet comprehensively in a few basic trait dimensions. And, indeed, the basic traits from these

models have been found to explain a wide array of outcomes to a reasonable degree (Ozer &

Benet-Martinez, 2006; Roberts, Kuncel, Shiner, Caspi, & Goldberg, 2007; Zettler, Thielmann,

Hilbig, & Moshagen, 2020).
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Figure 1. Raincloud plots of fouls for basketball, hockey and soccer. Plots show distributions,
boxplots, and densities for different forms of fouls based on position. The left graph shows
personal fouls per minute in the National Basketball Association regular season 2017-2018 (N =
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425) by position (ncenter= 62, nForward= 137, nGuara= 196). Only players that were listed as
playing one position only and playing at least 20 minutes in the whole season were included.
Data was retrieved from https://stats.nba.com/players/. The middle graph shows penalty minutes
per game in the National Hockey League regular season 2017-2018 (N = 743) by position (ncenter
= 250, npefensemen = 262, Nrefi wing = 125, Nright wing = 106). Only players that were listed as playing
at a clear position and playing in at least 10 games in the whole season were included. Outliers
were dropped for illustration purposes. Data was retrieved from https://www.hockey-
reference.com/leagues/NHL 2018 skaters-misc.html. The right graph shows fouls per 90
minutes in the UEFA Champions League season 2018-2019 (N = 515) by position (Apefender =
262, nrorwara= 125, nuidpieider = 215). Only players playing at least 90 minutes in the whole season
were included. Data was retrieved from
https://www.uefa.com/uefachampionsleague/season=2019/statistics/round=2000980/players/kind
=disciplinary/index.html. Plots are based on Allen, Poggiali, Whitaker, Marshall, & Kievit
(2018).

With regard to sports, basic personality traits have been linked to different levels of
performance (general athletes vs. professional athletes). For example, studies have found that
athletes on a more professional level have lower levels of Neuroticism, and higher levels of
Agreeableness and Conscientiousness as compared to less professional athletes (see Allen et al.,
2013 for a review). A rather similar pattern was found for (sports) mental toughness, a sports-
oriented trait that measures confidence and resilience. Here, professional athletes showed higher
levels of mental toughness than non-professional athletes (male martial art athletes: Chen &
Cheesman, 2013; athletes in general: Cowden, 2017).

Concerning athletes of the same level, different basic personality traits—and especially
higher levels of Conscientiousness—have been found to be related to performance (female
soccer players: Piedmont, Hill, & Blanco, 1999; male soccer players: Teshome, Mengistu, &
Beker, 2015; male hockey players: Conway, 2016). Similarly, mental toughness has been found
to correlate positively with performance (male and female basketball players: Cowden, 2017;
Newland, Newton, Finch, Harbke, & Podlog, 2013). Next to direct effects of personality traits on

performance, some studies reported interaction effects with situational characteristics. For


https://www.hockey-reference.com/leagues/NHL_2018_skaters-misc.html
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example, Narcissism was found to moderate the effect of high pressure on performance in a way
that people high in Narcissism perform better under high pressure (Roberts, Woodman, Hardy,
Davis, & Wallace, 2013; Roberts, Woodman, & Sedikides, 2018).

In line with the consistent links between personality traits and behavioral outcomes,
various behaviors conceptually similar to fouls have been shown to be predicted by personality
traits, such as accident involvement (Clarke & Robertson, 2005, 2008), counterproductive work
behaviors (Anglim et al., 2018; Marcus et al., 2007), or dishonest behaviors (Pfattheicher et al.,
2018; Scigata et al., 2018). Interestingly, though, studies linking personality traits to rule
breaking behaviors in sport are almost absent. Although a few studies investigated the relation
between personality traits and attitudes towards doping in athletes (Nicholls et al., 2017;
Petroczi, 2007), to the best of our knowledge only two studies have reported relations between
different personality traits and fouls (Bushman & Wells, 1998; Gee et al., 2010). In detail,
Bushman and Wells (1998) found a significant relation between trait physical aggressiveness and
aggressive penalties (e.g., fighting, slashing, tripping) in a sample of 91 male hockey players,
and Gee et al. (2010) found a positive relation between the Comfort with Conflict scale of the
“SportsPro™” (Marshall, 1979) and total penalty minutes in a sample of 49 male hockey players.
Whereas these studies provide first insights, both studies did not look at (more widely used)
basic personality traits and relied on relatively small sample sizes, potentially limiting
(generalizable) conclusions.

In summary, fouls in sports and how this behavior is related to inter-individual
characteristics is understudied. Given the importance of fouls and the consistent links between

personality and several behavioral outcomes that show parallels with fouls, we conducted a
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longitudinal study investigating the relations between basic personality traits, mental toughness,

and fouls in a sample of 242 (semi-)professional youth male basketball players.

The Present Investigation

The present investigation aims to shed light on the relation between personality traits and
fouls in sports. To this end, we relied on two personality measures. First, we used the HEXACO-
60 (Ashton & Lee, 2009; Moshagen et al., 2019), a personality questionnaire with 60 items
which measures the six basic personality trait dimensions of the HEXACO model: Honesty-
Humility, Emotionality, Extraversion, Agreeableness, Conscientiousness, and Openness to
Experience (in the following: Openness; Ashton & Lee, 2007). Similar to the more widely
known Big Five/Five-Factor model (which we use interchangeable herein), the HEXACO model
was derived via the lexical approach (e.g., Ashton et al., 2004). The HEXACO dimensions of
Conscientiousness, Extraversion and Openness basically overlap with the respective Big Five
counterparts (e.g., Ashton, Lee, & Visser, 2019). Further, HEXACO Agreeableness vs Anger
and Emotionality overlap considerably with their Big Five counterparts (Agreeableness and
Neuroticism, respectively)—however, with some differences in the defining content of the
factors. Finally, the most prominent difference between both models is the presence of a sixth
dimension in the HEXACO model. This sixth dimension, Honesty-Humility, has been shown to
be especially relevant in contexts of prosocial and antisocial behaviors (e.g., Ashton & Lee,
2007; Ashton et al., 2014, 2019; Muris, Merckelbach, Otgaar, & Meijer, 2017; Pletzer et al.,
2019; Zettler et al., 2020).% Importantly, HEXACO traits are defined by adjectives that can easily

be related to rule violation behaviors in sports (see, e.g., Table 1 based on Ashton & Lee, 2007).

2 For discussion about whether Honesty-Humility is adequately captured by Big Five measures
see, e.g., Ashton & Lee, (2019, 2020), Miller et al. (2011) and Vize et al. (2020).
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Second, we used the Sports Mental Toughness Questionnaire (SMTQ; Sheard, Golby, &
Van Wersch, 2009) which measures mental toughness explicitly tailored to the sports domain via
three characteristic main components: Confidence (vs. Self-doubt), Constancy (vs. Irresolute),
and Control (vs. Agitation). Again, these characteristics can be seen as relevant in the context of
fouls. For example, a player who is highly confident, constant and in control of their actions and
emotions might commit less fouls than a player who is not confident, inconstant and strongly
influenced by their emotions.
Table 1.
Examples of positively and negatively defining adjectives for all six dimensions of the

HEXACO Personality Inventory: Honesty-Humility, Emotionality, Extraversion, Agreeableness
vs Anger, Conscientiousness, Openness to Experience (based on Ashton & Lee, 2007).

Dimension Positively Defining Adjectives Negatively Defining Adjectives

Honesty-Humility sincere, honest, faithful/loyal sly, greedy, pretentious
. . tional iti .
Emotionality emaoliona’, OVETSensiive, brave, tough, independent
sentimental

Extraversion outgoing, lively, extraverted shy, passive, withdrawn

Agreeableness vs . . .
Anger patient, tolerant, peaceful ill-tempered, quarrelsome, choleric

Conscientiousness organized, careful, precise sloppy, reckless, irresponsible

Openness to intellectual, creative, shallow, unimaginative,

Experience unconventional conventional

Finally, we linked both personality measures to objective foul records of
(semi-)professional youth male basketball players. No hypotheses were preregistered before data

collection and thus the presented analyses and results are seen as exploratory.
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Methods

Participants. For this research, we worked together with the Nachwuchs und Jugend
Basketball Bundesliga (NBBL/JBBL), which organizes the top-level youth basketball league for
under 19 year olds in Germany. In the season 2017, the leagues consisted of 90 teams with 1,480
players overall. Importantly, the teams are nested in leagues. More precisely, first, some teams
(34) played in the NBBL (which is for players under the age of 19), whereas the remaining teams
(56) played in the JBBL (which is for players under the age of 16). Then, both leagues—NBBL
and JBBL—use a two-phase format. In the first phase, the leagues are grouped into subleagues
based on geographical distance, so that teams only play against other teams which are
(geographically) somewhat close; there were 4 subleagues in the NBBL and 8 subleagues in the
JBBL. After the first phase, the subleagues are grouped based on performance into higher tier
and lower tier subleagues (2 in the NBBL and 8 in the JBBL). The purpose of this format us to
increase competition in the second phase of the season.

Being part of a research project on basketball and personality in general, this study was
approved by the Institutional Review Board of the University of Copenhagen. 242 male players
(mean age = 15.13 (ranging from 14 to 18), SD = 1.24 years) from 58 different teams (39 JBBL,
19 NBBL) participated in an online survey administered via formr (formr.org; Arslan & Tata,
2019; Arslan, Walther, & Tata, 2019) prior to season 2017/2018, up to one day before the season
started. The link to the study was shared via the official NBBL/JBBL website and also
distributed via email to managers and coaches of all 90 teams. Participation in the survey
differed across teams with some teams not participating at all and others having up to 15 players

participating. Importantly, participants and non-participants did not differ regarding fouls per
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minute (£(308.28) = 1.55, p = .121) and position (X (4) = 0.70, p = .951). However, participants

were younger than non-participants (#(378.72) = -3.52, p <.001).

Measures and procedure

Participants first provided demographic information, which included their name, age,
position, and team. This information allowed us to link questionnaire data to actual performance
data. Participants then filled out the German (Moshagen et al., 2014) 60-item version of the
HEXACO Personality Inventory-Revised (HEXACO-60; Ashton & Lee, 2009; Moshagen et al.,
2019) and a self-translated German version of the SMTQ (Sheard et al., 2009). Responses on the
questionnaires were given on a 5-point Likert Scale ranging from ‘strongly disagree’ to ‘strongly
agree’, and mean factor scores for each participant were computed for each dimension (by
reversing negative pooled items and averaging the Likert Scale responses). The order of the
questionnaires and the item order therein were randomized. An attention check item (“Please
indicate “1” if you are reading carefully”) was interspersed in the items. Please note that other
questionnaires were also administered, which are, however, not relevant for this study.

Descriptives of and correlations between the personality traits can be found in Table 2.
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Table 2.

Means, Standard Deviations and intercorrelations of the personality variables.

Trait M SD HH EM EX AG CO OP Conf Cons Cont
Honesty-Humility (HH) 337 0.62 .66
Emotionality (EM) 276 053 .06 .65
Extraversion (EX) 366 054 -02 .01 72
Agreeableness (AG) 335 054 31 .03 -03 .67
Conscientiousness (CO) 345 0.59 .10 .02 .10 .03 .74
Openness (OP) 285 057 -04 -06 .14 -06 .09 .64
Confidence (Conf) 364 053 01 -14 38 -14 23 .17 .64
Constancy (Cons) 418 055 16 -06 .20 .09 .44 .09 50 .50
Control (Cont) 3.13 0.75 .05 -33 .27 A1 .03 -.06 .29 .20 .60

Fouls per minute (Pf) 0.11 0.07 .01 .02 06 -03 -20 -04 .03 -04  -01

Note: Correlations with p values < .05 are presented in bold. Cronbach’s alpha estimates of the
personality measures are displayed in the diagonal.

After the season, the NBBL/JBBL provided us with the relevant performance data of
each player. This included personal fouls, minutes played, team, and league (NBBL or JBBL).
Questionnaire data and performance data was then merged into a final dataset.

Analyses and Results

As in the data of the NBA, personal fouls per minute do strongly vary in the NBBL/JBBL

in general. However, personal fouls were only weakly related to players’ positions (marginal R?

= 3.35%) as illustrated in Figure 2.
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Figure 2. Raincloud plot of personal fouls per minute in the NBBL/JBBL season 2017/2018. The
plot includes distributions, boxplots, and densities for different forms of fouls based on position
(nCenter = 132, nrower Forward = 226, Nsmall Forward = 288, nShooting Guard = 332, npoint Guard = 361) Ol’lly
players which played at least 20 minutes during the season were included for illustration

purposes.
In order to account for the nature of personal fouls (i.e., count data), for the nested

structure of our data (i.e., players were nested in teams and leagues), and for overdispersion (see

Bolker et al., 2009; Harrison, 2014, 2015), we ran three Poisson generalized linear mixed-effects

models (GLMMs) with two random factors: observation and team, predicting the number of
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personal fouls: The first model with HEXACO traits as fixed effects, the second model with
SMTQ traits as fixed effects, and the third model with both HEXACO and SMTQ traits as fixed
effects. We further included fixed effects for league (NBBL or JBBL) and position (backcourt
vs. frontcourt) in all models.

Across the GLMMs (Table 3), we found that Conscientiousness and Openness
significantly predicted personal fouls. Specifically, people high in Conscientiousness were less
likely to commit personal fouls than people low in Conscientiousness, whereas people high in
Openness were more likely to commit personal fouls as compared to people low in Openness.
The remaining HEXACO and the Sports Mental Toughness traits did not predict personal fouls
significantly. Importantly, and in line with the correlational results, Openness was found to be a
significant predictor only when other traits were controlled for. When Openness was the only
fixed effect in the model (in addition to observation- and team-level random effects), it lost its
significance (Estimate = 0.05, 95% CI1=-0.01 — 0.10, p = .082). No other model including single
traits indicated differing results from the models including all HEXACO or SMTQ traits (see
Supplementary Material).

To provide further insights into which personality facets might drive the relation between
Conscientiousness and personal fouls, we ran a Poisson GLMM including two random factors
(observation and team), and the four facets of Conscientiousness (Organization, Diligence,
Perfectionism, and Prudence). Prudence turned out to be the only significant predictor (Estimate
=-0.11, 95% CI=-0.16 — -0.05, p <.001). Note, however, that interpretations on the facet-level

should be considered with caution when using the HEXACO-60 (see, e.g., Ashton & Lee, 2009).
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Table 3.
Poisson generalized linear mixed-effects models including observation- and team-level random effects predicting the number of personal fouls.

Personal fouls

Predictors Estimate 95 % CI p Estimate 95 % CI p Estimate 95 % CI p
Intercept 1.51 1.43 -1.59 <.001 1.49 1.41-1.57 <.001 1.51 143-1.59 <.001
League -0.07 -0.19-0.05 261 -0.07 -0.19-0.06 .289 -0.07 -0.20-0.05 .230
Position 0.04 -0.07-0.15 456 0.08 -0.02-0.19 133 0.04 -0.07-0.15 .492
Honesty-Humility -0.00 -0.06 — 0.05 .891 -0.00 -0.06-0.05 916
Emotionality -0.01 -0.06 — 0.04 .808 -0.01 -0.06-0.05 .851
Extraversion 0.03 -0.02 - 0.08 317 0.03 -0.03-0.08 .362
Agreeableness -0.02 -0.08 - 0.03 364 -0.02  -0.08-0.03 414
Conscientiousness -0.09 -0.14 —-0.04 .001 -0.09 -0.15--0.03 .002
Openness 0.05 0.00-0.11 044 0.06 0.00-0.11  .044
Confidence 0.02 -0.04 -0.08 454 0.00 -0.06-0.06 .977
Constancy -0.04 -0.11-0.02 173 -0.00 -0.07-0.07 .980
Control 0.00 -0.05-0.06 959 0.00 -0.06-0.06 .961

Random Effects
00 0.09 observation 0.10 observation 0.09 observation
Hoo 0.00 team 0.00 team 0.00 team
RZGLvM 0.086 0.028 0.088

Note: p values < .05 are presented in bold. League (JBBL = 0; NBBL = 1), Position (0 = Backcourt; Frontcourt = 1). R%cLmm as described in
Nakagawa et al. (2017)
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Discussion

This study investigated whether personality traits, namely the HEXACO and SMTQ
traits, predict official foul statistics in (semi-)professional youth male basketball players. In a
sample of 242 players, Conscientiousness was found to significantly predict personal fouls:
Players with higher levels of Conscientiousness were consistently less likely to commit personal
fouls. Players in the bottom quartile of Conscientiousness scores conduct 1.24 fouls in ten
minutes play time, while players in the top quartile conduct 0.95 fouls in ten minute play time
(thus, players in the bottom quartile of C conduct approx. 30% more fouls than players in the top
quartile). Openness to Experience was inconsistently linked to personal fouls across analyses. No
other traits significantly predicted personal fouls.

Importantly, these results are in line with the defining characteristics of the
Conscientiousness trait (organized, careful, precise vs. sloppy, reckless, irresponsible) and its
links to similar outcomes such as counterproductive work behavior (Anglim et al., 2018; Zettler
et al., 2020) and job performance (Hurtz & Donovan, 2000). Further, our findings add to
previous studies that have linked Conscientiousness to sports performance (e.g., Conway, 2016;
Piedmont et al., 1999).

Exploratory analyses on the facets of Conscientiousness showed that Prudence was the
main driver of the relation between Conscientiousness and personal fouls. Intuitively this finding
makes sense as Prudence captures a tendency to deliberate carefully and to inhibit impulses.
However, future research should aim to more deeply delve into his exploratory finding, also
because we only used a very brief inventory to look at the HEXACO facets.

The remaining four dimensions of the HEXACO model-—Honesty-Humility,

Emotionality, Extraversion, and Agreeableness—were not significantly related to personal fouls,
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which might be rather surprising for some traits in particular. For example, Honesty-Humility
could have been assumed to be linked to fouls given that it is generally linked to rule breaking
behavior (Heck et al., 2018; Schild et al., 2019). In a similar vein, the sports-oriented
questionnaire did not significantly predict number of personal fouls, implying that Confidence,
Constancy, and Control as measured by the SMTQ, are not relevant in describing inter-
individual differences predicting fouls (in German semi-professional basketball youth sports).
Given the importance of fouls across sports, these results might provide important
insights for future research and practice. First, researchers could investigate whether our results
can be transferred to other sports and other populations. Second, if similar results are obtained,
sport teams and managers might base their decision-making processes stronger on players’
personality characteristics, especially their levels in Conscientiousness. This said, our
investigation is of course limited by the exploratory nature and a young male only sample in one
sport only and in one country only. Future studies should thus aim to replicate and further extend
these findings, ideally in pre-registered investigations. Lastly, our data does also not differentiate
between different kinds of fouls, which are typically classified (e.g., personal fouls, technical
fouls). Arguably some fouls can be classified as clever or strategic, and thus might even provide
benefits for the fouling team. Other fouls, however, might be seen as unnecessary or sloppy and
might thus lead to negative outcomes for the fouling team. Thus, future studies could try to
disentangle different kinds of fouls and how they relate to personality traits.
Data availability
Given that the data cannot be anonymized (performance scores of the players are/were public),
data cannot be shared publicly. However, researchers can contact the corresponding author to

request further exploratory analyses.
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Preregistration

The data collection was preregistered: https://osf.io/z8qgv

No specific hypotheses were pre-registered.
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