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Abstract
Endowed with the state monopoly on the legitimate use of even potentially lethal force, it is intolerable for police officers to act
outside the governing legal and ethical framework. At the same time, officers are expected to exert self-control and refrain from
excessive use of force when they deal with provocative and perilous situations. This study sought to investigate corresponding self-
control and self-control failures through the role of ego depletion in the decision to use force by police officers. Two experiments
were conducted using officers from a German State Police force, requiring the participants to use force against a provocative role
player. Experiment 1 found that the ego depletionmeasure failed and there were no differences between the groups. Using a different
ego depletion method, experiment 2 found that ego-depleted participants aggressed earlier than controls. These results indicate that
circumstances that produce ego depletion could lead to the inappropriate use of force through reducing self-control. This has major
implications for the police use of force and how we understand police officers’ decision-making in response to provocation.
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Introduction

Humans are capable of inhibiting aggressive urges that are
associated with negative outcomes in the long run (Finkel
2014). A co-worker, for instance, may choose to suppress
affective behavior and prevent negative repercussions on the
relationship with his colleagues, despite the temptation to
shout at them in an emotionally intense discussion.
Likewise, a football player may have a strong desire to retal-
iate for a foul against him but resist these urges in order to
continue playing instead of being red-carded due to aggressive
behavior towards another player.

In policing, Donner and Jennings (2014) demonstrated
that low levels of self-control are related to police miscon-
duct. Even in situations where the use of force may be
legitimate, it has been argued that self-regulation that al-
lows for the use of non-aggressive behaviors may prove

to be a more effective and less risky option for police offi-
cers (Zaiser and Staller 2015). Despite the ability to achieve
compliance through physical force, use of force generally
results in merely temporary compliance and may ultimately
lead to disrespect and violence on the part of the subject
(Reisig et al. 2004; Sherman 1993; Tyler and Huo 2002;
Wolfe 2011). To date, research has yet to address the poten-
tial relationship between self-control failure and use of
force. Klukkert et al. (2009) investigated the motivation
of German police officers to use force and provided first
empirical insight: in contrast with prescribed behavior that
follows legal and institutional guidelines (i.e., reflecting
top-down-driven behavior), the routine behavioral conflict
situations of police work are often emotionally driven. The
researchers concluded that Bthe more the officers are drawn
into the whirlpool of conflicts between maintaining author-
ity on the one and the fear of escalation on the other hand,
the more their actions will be determined by emotions and
the higher the probability that legal guidelines will be ig-
nored and that a violent response will serve as a mechanism
to resolve the conflict^ (p. 199).

With this study, we aimed to investigate the role of self-
control in police officers, specifically the extent to which self-
regulation failures may transfer into aggression and/or defen-
sive behavior as displayed by the inappropriate use of force.
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Self-Control and Ego Depletion

Humans have the capacity to deliberately control impulses
(Ainslie 1975; Eisenberg et al. 2003; Fujita and Han 2009)
and to direct behavior towards future goals and long-term
desirable outcomes (Fishbach and Labroo 2007; Logue
2010), without giving in and satisfying immediate urges
and temptations (Metcalfe and Mischel 1999; Mischel
et al. 1989). This ability to inhibit, override, or to otherwise
circumvent responses that are motivated by short-term re-
wards at the expense of long-term benefits is commonly
referred to as self-control (Casey 2015; Fujita 2011;
Hofmann et al. 2009; Mischel et al. 1989; Reynolds and
McCrea 2016; Vohs and Heatherton 2000). Despite such a
capacity for self-regulation, there are numerous examples
in everyday life in which self-control fails. Risky sexual
behavior, overeating, drug and alcohol abuse, and aggres-
sion can exemplify consequences of a failure to regulate
behavior (Baumeister et al. 1993; Denson et al. 2012;
DeWall et al. 2011; Finkel et al. 2009; Quinn and Fromme
2010; Slotter et al. 2012; Stinson et al. 2008).

Research into the field of self-regulation has mainly fo-
cused on the Bstrength model^ (or resource model) of self-
control (Baumeister and Heatherton 1996; Baumeister et al.
1998; Heatherton and Baumeister 1996; Vohs and
Heatherton 2000). The central tenet of this theory is that
self-regulation is governed by a limited capacity that allows
people to control impulses and desires. Such a self-
regulatory resource can be depleted or exhausted by
responding to self-regulatory demands. If demands on
self-control are very high and/or if demands have been sat-
isfied over a prolonged period of time, self-regulatory re-
sources are depleted and subsequent self-control will be
impaired. This state of depleted self-control resources has
been termed Bego depletion^ (Baumeister et al. 1998;
Muraven et al. 1998). Recent investigations have shown
that exerting self-control reduces the ability to regulate be-
havior in a subsequent task, even when self-control tasks
are different in nature, domain, or context. It was shown, for
instance, that controlling the temptation to eat reduced the
ability to regulate aggressive behavior when responding to
negative comments by an experimenter (Stucke and
Baumeister 2006). Furthermore, a study found that ego de-
pletion resulted in increased aggressive responding after
being provoked with insults (DeWall et al. 2007). In addi-
tion, Finkel et al. (2009) found that within a sample of
intimate partners, ego-depleted participants were more vio-
lent in response to partner provocations than non-depleted
participants. It is notable that this study also found that
those whose self-regulatory resources were experimentally
bolstered in a 2-week training program exhibited less incli-
nations to violence than those participants whose self-
regulatory resources had not been boosted.

Recently, emerging findings showed that self-control is not
energetically dependent as initially proposed (Dang 2016b;
Kurzban 2010; Molden et al. 2012). For example, recent
meta-analytic evidence (Carter and McCullough 2014;
Carter et al. 2015; Hagger and Chatzisarantis 2016) does not
support the proposition that self-control relies on a limited
resource, when tested in laboratory settings. Likewise, a
multilab preregistered replication study (Hagger and
Chatzisarantis 2016) of the ego depletion effect with 23 labo-
ratories (N = 2141) using a sequential task paradigm failed to
replicate the ego depletion effect, providing evidence that, if
there is any ego depletion effect, it is close to zero. However, a
recent complimentary analysis of the data (Baumeister and
Vohs 2016; Dang 2016a) suggests that the failure of
Hagger’s and Chatzisarantis’ (2016) replication study may
result from the ineffectiveness of their manipulation (e-cross-
ing task). Analyses of the data sets, where people consider the
manipulation as effortful, indicates an ego depletion effect
(Baumeister and Vohs 2016; Dang 2016a).

Consequently, the need for alternative conceptualizations
of a theory of self-control has been articulated. Reynolds and
McCrea (2016) introduced the dual component theory of in-
hibition regulation, focusing on the functional aspect of self-
control. The model assumes that (a) it is functional to apply
self-control in certain situations, in order to regulate impulsive
behavior; (b) it is undesirable for self-control to be applied
indefinitely; and (c) self-control varies across contexts. The
model features two distinct components: a monitor and a
threshold component. The former detects that the need to act
impulsively needs to be inhibited, sending a signal of inhibi-
tion effort to the second component. The threshold compo-
nent, in turn, processes the signal to determine whether the
threshold has been crossed. Therefore, the threshold compo-
nent represents the individual’s tolerance for applying in-
hibitory effort. A central implication of the dual component
theory of inhibition regulation is that inhibitory self-control
is viewed as an information processing mechanism, in con-
trast to the view of self-control as energy in the resource
model. As such, the cessation of inhibition is not automat-
ically considered a Bfailure.^ This would be determined by
context. For instance, aggressive behavior (cessation of in-
hibition to aggress) can be necessary for a police officer if
he needs to mitigate a violent threat.

With regards to the context of policing, theories of self-
control provide a valuable framework for assessing ag-
gressive behavior of police officers, specifically how con-
textual factors like ego depletion influence subsequent be-
havior concerning the use of force. Furthermore, the cur-
rent discussion about controversial views on the resource
model and the ego depletion effect in general could benefit
from experimental paradigms aiming at further investigat-
ing the link between potential ego depletion effects and
aggressive behavior.
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Self-Control and Aggression

With regards to aggressive behavior, there are only a few
studies that have tested the effect of ego depletion on aggres-
sion (Barlett et al. 2016; DeWall et al. 2007; Stucke and
Baumeister 2006; Vohs et al. 2011). For example, Stucke
and Baumeister (2006) showed that participants were required
to resist tempting food or to concentrate on a boring film,
while stifling their physical and facial movements (depletion
condition). Subsequently, they reacted more aggressively to
an insult, responding to the insulting person with worse feed-
back. Likewise, Vohs et al. (2011) provided evidence that
depleted participants elicited more aggressive responses than
non-depleted participants, playing a game, in which unpleas-
ant noise was directed at opponents. Ego depletion was in-
duced by tasking participants to watch disgusting footage
from two movies. The depletion group was additionally re-
quired to not show any facial expression and to neutralize their
innermost feelings. The results also showed that sleep depri-
vation had no effect on the aggressive responses. Confirming
the results of Stucke and Baumeister (2006), DeWall et al.
(2007) demonstrated that aggression was highest when partic-
ipants were provoked and ego-depleted. However, if partici-
pants were not insulted and the urge to aggress was relatively
weak, ego depletion did not increase aggressive behavior. In a
recent study, Barlett et al. (2016) tested aggression change as
function of ego depletion and provocation systematically and
found that aggression was highest for ego-depleted partici-
pants who were provoked. Yet, since previous studies only
measured aggression indirectly (i.e., rated by the experiment-
er) or with non-physical forms of aggression (i.e., through
noise blast or hot sauce) as well as in the absence of the
recipient of the aggressive behavior, it has yet to be shown
that ego depletion can also result in physical manifestations of
aggression and defensive behavior.

Inhibition plays a crucial role in the display of aggression
(Finkel 2007; Finkel et al. 2012). Depending on the context, a
cessation of inhibition may sometimes be functional
(Reynolds and McCrea 2016). In policing, the display of ag-
gression and defensive behavior is warranted in situations of
immediate threat and in situations where compliance cannot
be achieved in any other way. Yet, the interpretation of Bcan-
not be achieved in any other way^ varies. As Klukkert et al.
(2009) indicated, emotional cognitions centered around the
fear of losing authority and the fear of escalation may trigger
aggression towards initially non-compliant citizens. Though
still in line with legal and institutional guidelines, exhibiting
aggression too early in police-citizen encounters may impose
costs for the officer at a later point, for instance through an
increased risk to the officer’s physical integrity following a
suspect resisting arrest (Reisig et al. 2004; Sherman 1993;
Tyler and Huo 2002; Wolfe 2011). The regulation of self-
control, especially in light of provocation, would be beneficial

in order to further negotiate non-physically (Zaiser and Staller
2015). However, it is unclear if ego depletion leads to a ces-
sation of inhibition of offensive aggression during police-
citizen encounters.

Present Research

To date, only a few studies investigated the effects of loss of
self-control on aggressive behavior. This sequence of studies
aimed to investigate the loss of self-control of police officers
as a result of ego depletion and the extent to which it produces
aggressive behavior. Our primary goal was to extend the find-
ings of previous research on self-control and aggression,
which has demonstrated that ego depletion affects aggressive
behavior in terms of indirect or covert forms of aggression. In
this project, we asked if these findings transfer to the policing
domain, where aggression occurs directly and in physical
forms. Our secondary goal was to determine if depletion ma-
nipulations that have been found to work with different pop-
ulations would also work with police officers, thus validating
experimental paradigms for further studies on ego depletion in
the policing domain.

In the current research, participants completed a use of
force scenario, where they were confronted by a provocative
role player. We used two different manipulation tasks that
have been used in previous research in order to induce a state
of ego depletion. In experiment 1, we employed a cognitive
suppression task following the watching of a video clip
(Christiansen et al. 2012), whereas in experiment 2, we
employed the cold pressor task (Birnie et al. 2012;
McParland et al. 2016, 2013), which involves putting one’s
hand in very cold water and to leave the hand immersed until it
is painful. The general procedure for both experiments stayed
the same. Ethical approval was obtained by the ethics com-
mittee of the University of Liverpool.

Experiment 1

In experiment 1, we assessed offensive aggression in a repre-
sentative scenario setting that resembled real-world situations
at an authentic level. Participants had to actually execute their
decision to aggress by using force (in contrast to experimental
paradigms, where participants only indicated their intentions).
The ego depletion manipulation consisted of (a) watching a
disgusting and objectionable video while suppressing any
emotional reaction to it and (b) a thought suppression task that
required participants to write down their thoughts without
thinking about the video they just had seen. Both manipula-
tions have been successfully employed in previous research
with undergraduates (Christiansen et al. 2012). However, it
was not clear if this manipulation would work for police offi-
cers. Therefore, a manipulation check was conducted to
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ensure the participants were ego-depleted, before they had to
engage in a use of force scenario with a provocative role
player. Based on the results of previous research, we hypoth-
esized that the experimental manipulation would produce
changes in the manipulation check measurements (hypothesis
1) and that ego-depleted participants would display offensive
aggression earlier in the course of the scenario than non-
depleted participants (hypothesis 2).

Methods

Participants

A total of 44 police officers of a German state police force
participated in experiment 1. Participants were randomly
assigned to either the ego depletion or control group. All par-
ticipants had experience as patrol officers and were currently
assigned to a police force tasked with the collection of evi-
dence and the apprehension of suspects in criminal hot spots
as well as regular patrol duties (BBeweissicherungs- und
Festnahmeeinheit^). Each group consisted of 22 police offi-
cers. Descriptive statistics for the full sample and the split by
condition are displayed in Table 1. Notable groups were bal-
anced on gender, age, and experience.

Materials and Procedure

General procedures were the same for experiments 1 and 2.
They only differed in the task that was used to induce ego
depletion. Testing sessions took place at a state police acade-
my between 8 a.m. and 6 p.m. Each subject attended only one
study. All participants were briefed about the study and pro-
vided their informed consent in the morning.

In experiment 1, both participant groups watched a clip
from the movie Audition (Miike 1999). The chosen section
was 18-min long and edited to a final clip of 5 min, due to
numerous flashbacks with irrelevant/redundant content. The
clip contained graphic depictions of torture (e.g., a foot ampu-
tation performed with a wire). This clip was used because it is
easier to manipulate emotions like disgust than emotions such
as happiness or sadness (Gross and Levenson 1993). It is also
proven to be an effective stimuli for the experimental condi-
tion (Christiansen et al. 2012). Participants in the experimental
condition were informed that they should try not to respond to

the clip in any way (no facial expressions or turning away),
and that they should suppress any thoughts, feelings, or emo-
tions that they may experience while watching the clip. The
control group received a similar task, but was not tasked to
control behavior, thoughts, or emotions. The experimenter
remained in the room throughout the task, in order to observe
participants’ emotional expressions and to provide task in-
structions if necessary. Furthermore, participants were in-
formed that any results of the tests will be treated anonymous-
ly and that data processing and analysis will only be conduct-
ed by academic personal that is not part of the Hessian police
force.

When the clip was finished, participants were required to
complete a manipulation check questionnaire. They were
asked to rate (a) perceived effort that they put into suppres-
sion, (b) perceived difficulty of suppression, (c) emotionality
of the task, (d) feelings of being emotionally drained, as well
as (e) tiredness, all on a 25-point Likert scale. Afterwards,
participants completed a cognitive suppression task. Subjects
in the ego depletion group were told to write down any
thoughts that came to mind over the next 5 min but not to
think about anything that they had just seen in the clip.
Participants of the control group were told to write down
any thoughts that they had over the following 5 min. The film
clip was not mentioned by the experimenter. Once the cogni-
tive suppression task was completed, participants completed a
second manipulation check and the Brief Mood Introspection
Scale (BMIS), which is a self-report measure of mood and
arousal (Mayer and Gaschke 1988). The BMIS consists of
16 adjectives that are rated on 4-point Likert scales, ranging
from Bdefinitely not feeling^ (1) to Bdefinitely feeling^ (4).
Four underlying mood factors are derived: pleasant-unpleas-
ant, arousal-calm, positive-tired, and negative-relaxed. Factor
scores are derived by adding or subtracting scores from rele-
vant items. The pleasant-unpleasant factor, for instance, is
computed by subtracting values for unpleasant adjectives
(e.g., grouchy, sad) from scores derived from pleasant adjec-
tives (e.g., content, happy). Cronbach’s alpha for the sub-
scales of the BMIS was computed between 0.76 and 0.83
(Mayer and Gaschke 1988).

Following the experimental manipulation, participants
had to complete a scenario involving the handling of a
provocative citizen played by an experienced use of force
trainer. The time between finishing the experimental

Table 1 Group characteristics for
experiment 1 (M ± SD) Characteristics Sample (N = 44) Experimental (N = 22) Control (N = 22) p value

Gender (M/F) (39:5) (19:3) (20:2) .635

Age 27.58 (3.96) 28.18 (4.17) 26.97 (3.73) .919

Experience 6.15 (3.49) 6.51 (3.87) 5.79 (3.12) .788

The p value represents t tests comparing age and experience and chi-square tests comparing gender
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manipulation and starting of the scenario was approximate-
ly 30 s. The scenario was developed by experienced use of
force trainers of a German state police force. Participants
were required to fulfill their assignment as police officers
on a routine basis. They were assigned to a fixed spot in the
training environment and briefed about their assignment
for the upcoming scenario training. The assignment in-
volved a cordoned-off area behind the officer, due to an
unspecified, hypothetical police operation. As soon as the
scenario started, a role player presented himself at the
scene. The role player followed a pre-defined script (see
Table 2 and Fig. 1), involving several levels of behavior in
intervals of 30 s. The general intention of the role player
was to pass through the cordoned area. Every 30 s, the
level increased in terms of provocation and threatening
behavior towards the participants. Each scenario culminat-
ed in a situation where the participant had to control the
role player physically to prevent him breaching the cordon.
All sequences were filmed using a GoPro Hero4 camera
(GoPro Inc.). The dependent variable was the time from
the onset of the scenario, when the role player appeared for
the first time, until the participants showed aggressive be-
havior for the first time. Aggression in the context of this
scenario was defined as any visible behavior to physically
control the role player (e.g., takedown) or to obtain control
over him (e.g., closing the distance to the role player by

leaving the pre-defined spot, where the area was cordoned
off). The dependent variable was timed, based on the video
footage of participants’ performance. After the scenario
exercise, participants were debriefed and thanked for their
participation.

In order to ensure health and safety for participants and
the role player, recommendations for balancing representa-
tive testing environments with the psycho-physiological
protection of involved individuals were followed (Staller
et al. 2017; Wollert et al. 2011). Therefore, role players
wore a RedMan Instructor Suit, which allows for receiving
full impact blows. Participants wore their personal protec-
t ive equipment and were issued iner t weapons .
Additionally, role players were instructed to aggress ac-
cording to the script, which only allows pushes and no
strikes or blows.

Statistical Analysis

We performed a Shapiro-Wilk’s test (Razali and Wah
2011; Shapiro and Wilk 1965) and a visual inspection of
their histograms. Each data set of experiment 1 was ana-
lyzed with normal quantile-quantile plots and box plots
(Doane and Seward 2011). A preliminary analysis of the
manipulation check questions and the BMIS data indicated
that the data set was not normally distributed. The data set

Table 2 Characteristics of suspect behavior in the scenario in experiment 1

Level Time (s) Distance (m) General behavior of role player Examples of verbal communication by role player

1 0–30 8 Does not talk; provocative look at the police officer;
does not react to any communication initiated
by the police officer

No verbal communication

2 30–60 8 Wants explanation for the police measures; does not
relate to the police officer; has the impression that
measure is only to annoy him

BWhat’s the point here?^; BExplain yourself!^; BI only want to
go home^; BIt’s always the same with the police^;
BYou’re feeling strong with your weapon, don’t you?^;
BYou think you can do anything because of your uniform?^

3 60–90 8 Uses personal provocations; does not react if he is
sent off by the police officer

BYou only want to annoy me!^; BYou cops are kind of stupid^;
BYou think I am stupid, don’t you?^; BSeems like they hire
everybody as an police officer!^; BStanding around—that’s
what you were made for!^; BYou’re provoking me!^

4 90–120 5 Shortens the distance; uses personal provocation See level 3;
Additionally: BYou’re a looser—you cannot do anything!^

5 120–150 3 Shortens the distance; uses personal provocation See levels 3 and 4;
Additionally: BYou are all stupid fucks!^

6 150–180 3 Maintains the distance; shouts at the police officer BFuck off!^; BTake your stuff and piss off!^; BTake your
buddies and hit the road!^; BI help you getting your stuff!^;

if participant says BCalm down!^, role player shouts:
BI am calm, you shout!^

7 180–210 0–1 Pushes police officer at the arm; firm voice
(but not shouting)

BGet off!^; BI help you getting away from here!^; BTake
your buddies and hit the road!^

8 210–240 0–1 Continues pushing police officer; shouts loudly BTake your stuff and fuck off!^; BGet lost!^; BTake your
buddies and piss off!^

9 240–270 0–1 Pushes officer on the chest; continues shouting See level 8
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was bootstrapped to allow for robust testing (independent t
tests). The time until offensive aggression was exhibited
by the subjects (aggression time) was also not normally
distributed. Hence, we also performed bootstrapping on
this data set before analyzing the data using independent
t tests.

Results and Discussion

In order to assess the success of the ego depletion manipula-
tion, the manipulation check and BMIS data were analyzed
using a series of independent t tests. Participants reported no
significant differences between an ego depletion and control
condition in terms of the BMIS sub-scales and the self-reports
on (a) perceived effort of emotional suppression, (b) perceived
difficulty of emotional suppression, (c) emotionality of the

task, (d) feelings of being emotionally drained, or (e) tired-
ness. Self-reports of (a) effort of suppression of thoughts, (b)
difficulty of suppression of thoughts, (c) feeling emotionally
drained, and (d) tiredness following the thought suppression
task yielded no significant differences between the groups.
This indicates that the employed manipulation did not lead
to a state of ego depletion in the participants. Summary data
for manipulation check and mood variables are shown in
Table 3.

On average, participants in the experimental condition
showed aggression towards the role player earlier (M =
174.09 s, SE = 9.89) than participants in the control condition
(M = 191.59 s, SE = 9.12). This difference, − 17.50 s, BCa
95% CI [− 45.84, 9.47], was not significant, t(42) = − 1.30,
p = .200, d = −0.40. Figure 2 displays means and 95% CI of
that effect.

Fig. 1 Levels of the interaction
between the role player and police
officer in the scenario in
experiment 1
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These findings indicate that the experimental manipula-
tion did not work with this sample of police officers, pro-
viding a possible explanation why no significant effect be-
tween the experimental and the control condition was
observed. The failing of the experimental manipulation in
experiment 1 is inconsistent with previous results
employing the same ego depletion manipulation.
Christiansen et al. (2012) showed that emotional and cog-
nitive suppression following the same video clip was rated

more effortful and more difficult by the ego depletion group
than by the control group. However, participants were nor-
mal undergraduates. In this study, the participants were law
enforcement officials. Since police officers experience sit-
uations that can involve negative feelings like disgust on a
regular basis, it is possible that they are used to such visual
stimuli, which are known to elicit disgust in non-police
individuals. Another possibility is that the police popula-
tion in general consists of individuals that are less prone to
feel disgust after such a video clip.

Experiment 2

Since the experimental manipulation in experiment 1 did
not work with police officers, we chose another approach
to assess the effects of ego depletion. The general design of
experiment 1 stayed the same in experiment 2. The only
difference was the manipulation task that was employed.
We chose the cold pressor task (Birnie et al. 2012;
McParland et al. 2013, 2016) for the ego depletion manip-
ulation, which involves putting one’s hand in very cold
water and to leave the hand immersed until it is painful.
Controlling impulses is known to be a successful method
of inducing a state of ego depletion in participants (Hagger
et al. 2010). However, it had not been clear if this manipu-
lation would work for police officers as well.

Table 3 Group comparisons of manipulation check and mood variables of experiment 1

Variable Experimental (N = 22) Control (N = 22) Difference

95% CI 95% CI BCa 95% CI

M SD LL UL M SD LL UL M LL UL t(42) p d

Emotional suppression

Effort suppressing emotions 9.59 5.67 7.08 12.11 11.23 5.41 8.83 13.62 − 1.64 − 4.68 1.40 − 0.98 0.333 − 0.30
Difficulty suppressing emotions 8.59 5.73 6.05 11.13 10.45 5.07 8.21 12.70 − 1.86 − 5.07 1.22 − 1.14 0.260 − 0.35
Emotionality of the clip 13.09 6.80 10.07 16.11 14.86 5.87 12.26 17.47 − 1.77 − 5.50 2.04 − 0.93 0.360 − 0.29
Emotionally drained 5.09 5.55 2.63 7.55 6.45 3.70 4.81 8.09 − 1.36 − 3.90 1.36 − 0.96 0.343 − 0.30
Tiredness 4.55 4.54 2.53 6.56 4.05 4.58 2.01 6.08 0.50 − 2.17 3.22 0.36 0.718 0.11

Cognitive suppression

Effort suppressing thoughts 7.68 6.45 4.82 10.54 5.36 4.03 3.58 7.15 2.32 − 0.80 5.68 1.14 0.160 0.35

Difficulty suppressing thoughts 8.09 7.12 4.93 11.25 6.27 3.95 4.52 8.03 1.82 − 1.68 5.49 1.05 0.301 0.32

Emotionally drained 5.32 5.30 2.97 7.67 4.50 3.53 2.94 6.06 0.82 − 1.87 3.65 0.60 0.550 0.19

Tiredness 5.77 4.98 3.57 7.98 4.27 4.11 2.45 6.09 1.50 − 1.08 4.22 1.09 0.282 0.34

BMIS

Pleasant-unpleasant 2.86 5.63 0.37 5.36 3.41 6.65 0.46 6.36 − 0.55 − 4.11 3.16 0.29 0.770 0.09

Arousal-calm 15.09 4.82 12.95 17.23 15.82 3.79 14.14 17.50 − 0.73 − 3.11 1.72 0.56 0.581 0.17

Positive-tired 6.00 3.48 4.46 7.54 6.68 3.70 5.04 8.32 − 0.68 − 2.71 1.16 − 0.63 0.532 − 0.19
Negative-relaxed 6.64 3.59 5.04 8.23 6.86 2.98 5.54 8.19 − 0.23 − 2.16 1.77 0.23 0.820 0.07

Fig. 2 Time till participants showed offensive aggression in experiment
1. Means and 95% confidence intervals are displayed in seconds
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Methods

Participants

A total of 37 police officers took part in experiment 2.
Participants were randomly assigned to either the experimental
or the control group. One participants had to leave the experi-
ment earlier because of operational demands reducing the final
sample size to 36. All participants had experience as patrol
officers and were currently assigned to the BBeweissicherungs-
und Festnahmeeinheit,^ a police force tasked with the collection
of evidence and the apprehension of suspects in criminal hot
spots as well as regular patrol duties. For descriptive statistics for
the final sample and split by condition, see Table 4. Notably
groups were balanced on age, experience, and gender.

Materials and Procedure

The general procedure of the testing sessions stayed the same
as in experiment 2. The only difference was the manipulation
itself and the manipulation check questions.

The manipulation in experiment 2 was the cold pressor
task. Participants were seated next to a vessel containing cold
water at 1 °C and asked to lower their non-dominant hand up
to the wrist all the way down into the water. Different instruc-
tions were provided for the ego depletion and control groups.
The ego depletion group was asked to keep the hand in the
water as long as possible. The control group was told that they
should take the hand out of the water as soon as they experi-
ence pain. The time of cold water immersion was measured
for both groups in seconds with a stop watch. A 5-min limit
was set to ensure the safety of the participants, which they
were not aware of.

After the cold pressor task, participants were asked to com-
plete a manipulation check questionnaire. They were asked to
rate: (a) the perceived effort put into suppression and (b) the
perceived difficulty of suppressing the impulse to remove
their hand from the cold water. Furthermore, they were asked
about (a) their feelings of being emotionally drained and (b)
general tiredness on 25-point Likert scales. After the experi-
ment, participants completed the BMIS and the subsequent
scenario that was used in experiment 1. At the end, partici-
pants were debriefed and thanked for their participation.

Statistical Analysis

For experiment 2, the analysis of the manipulation check
questions and the BMIS data indicated that the data set was
not normally distributed. We performed bootstrapping on the
data set to allow for robust testing (independent t tests) of the
data. The time until participants displayed offensive aggres-
sion in the scenario was also not normally distributed. Hence,
we performed bootstrapping on this data before analyzing the
data set using independent t tests.

Results and Discussion

In order to assess the success of the ego depletion manipula-
tion, time of cold water immersion, manipulation check, and
BMIS data were analyzed, using a series of t tests on
bootstrapped data. Participants in the experimental condition
immersed their hand significantly longer in cold water (M =
160.72, SE = 30.68) than participants of the control group
(M = 34.78, SE = 3.45), t(34) = − 4.08, p = .002, d = 1.40.
Participants in the experimental condition reported signifi-
cantly more difficulties in keeping their hand in the cold water
(M = 16.44, SE = 1.41) than those in the control group (M =
10.61, SE = 1.56), t(34) = 2.78, p = .012, d = 0.04. Figure 3
depicts means and 95% CI of self-reports of behavioral and
emotional suppressing.

There was no significant effect of condition for the BMIS
sub-scales, self-reports of emotionally exhaustion and general
tiredness, and of the perceived effort of keeping the hand in
the cold water. In sum, these results indicate that the cold
pressor task induced a state of ego depletion in participants.
Summary data for manipulation check and mood variables are
shown in Table 5.

On average, ego-depleted police officers exhibited offen-
sive aggression significantly earlier (M = 92.00 s, SE = 19.27)
than participants in the control condition (M = 160.44 s, SE =
15.19), t(34) = −2.79, p = .014, d = − 0.96 The results are
depicted in Fig. 4.

Taken together, the results of experiment 2 provided evi-
dence that the cold pressor task manipulation works with the
population of police officers. Furthermore, the results clearly
indicate that if self-regulatory resources of officers are deplet-
ed, they will aggress earlier than if they are not depleted.

Table 4 Group characteristics for
experiment 2 (M ± SD) Characteristics Sample (N = 36) Experimental (N = 18) Control (N = 18) p value

Gender (M/F) (30:7) (14:4) (15:3) .674

Age 27.55 (3.57) 28.11 (3.98) 27.01 (3.23) .766

Experience 5.74 (2.22) 5.94 (2.64) 5.54 (1.76) .591

The p value represents t tests comparing age and experience and chi-square tests comparing gender
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General Discussion

The management of aggression in the context of policing re-
mains an important issue.While conflict can be resolved with-
out the use of force, there will be instances that command the
use of force. Then, it is expected that police officers will act
within the applicable legal frameworks. In the current exper-
iments, it was ultimately necessary to use force and therefore
to be aggressive. We therefore focused on the situational pa-
rameters that can influence the decision to use force. In par-
ticular, we investigated if ego depletion in police officers in-
fluenced the decision to offensively aggress.

The experiments in the current work used two different
experimental paradigms to test the hypothesis that ego deple-
tion weakens self-control and thereby increases chances for
aggressive impulses to lead to aggressive behaviors. We pro-
vided evidence that ego depletion results in earlier displays of
aggressive behaviors in police officers. This finding adds to
the growing body of evidence, which suggests that ego deple-
tion affects aggressive behavior (Barlett et al. 2016; DeWall
et al. 2007; Stucke and Baumeister 2006; Vohs et al. 2011).
However, the current study is the first one that provides evi-
dence that ego depletion decreases the time until physical
forms of aggression occur after provoking behavior. Since
there is evidence that self-control performance varies across
contexts (Cohen and Lieberman 2010; Cortes et al. 2014), the
current results are substantial for both the aggression literature
and the police use of force domain.

The results also corroborate the recently proposed dual
component theory of inhibition regulation (Reynolds and
McCrea 2016). The theory suggests that there are numerous
domain-specific modules working to carry out specific behav-
iors. Some of them are Bimpulsive^ modules that motivate
immediate behavior. According to the theory, these modules
are regulated by a computational inhibition module, which
comprises a monitor and a threshold component. In police-
citizen encounters, the impulsive module to aggress against
a provoking citizen may conflict with more long-term goals,
for instance by creating later costs burdening the police-citizen
relationship (Reisig et al. 2004; Sherman 1993; Tyler and Huo
2002; Wolfe 2011). The monitor module detects the require-
ment to inhibit an impulsive module. The Bcost^ or output of
the impulsive module is then assessed, reflecting the tempta-
tion to aggress experienced by the police officer. A signal in

Fig. 3 Self-reports of behavioral and emotional suppressing in
experiment 3. Means and 95% confidence intervals are displayed

Table 5 Group comparisons of manipulation check and mood variables of experiment 2

Variable Experimental (N = 18) Control (N = 18) Difference

95% CI 95% CI BCa 95% CI

M SD LL UL M SD LL UL M LL UL t(34) p d

Time in cold water (s) 160.72 130.15 96.00 225.44 34.78 14.65 27.49 42.06 125.94 65.29 198.24 4.08 0.002 1.40

Behavioral suppression

Effort suppressing behavior 11.28 6.36 8.12 14.44 8.78 5.55 6.02 11.54 2.50 − 1.70 6.65 1.26 0.217 0.43

Difficulty suppressing behavior 16.44 5.99 13.46 19.42 10.61 6.60 7.33 13.89 5.83 1.84 9.96 2.78 0.012 0.95

Emotional suppression

Emotionally drained 3.00 3.05 1.48 4.52 3.61 4.25 1.50 5.72 − 0.61 − 3.22 1.64 − 0.50 0.623 − 0.17
Tiredness 3.11 2.87 1.69 4.54 3.89 5.43 1.19 6.59 − 0.78 − 4.01 1.84 − 0.54 0.595 − 0.19

BMIS

Pleasant-unpleasant 4.72 7.30 1.09 8.35 4.78 3.62 2.98 6.58 − 0.06 − 3.64 3.64 − 0.03 0.977 − 0.01
Arousal-calm 15.00 3.18 13.42 16.58 15.00 4.33 12.85 17.15 0.00 − 2.26 2.23 0.00 1.000 0.00

Positive-tired 7.06 3.89 5.12 8.99 7.06 2.94 5.59 8.52 0.00 − 2.05 2.16 0.00 1.000 0.00

Negative-relaxed 5.83 2.66 4.51 7.16 5.67 2.66 4.35 6.99 0.17 − 1.47 1.70 0.19 0.852 0.07
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the form of an inhibition effort is produced by the monitor
component and then sent to the threshold component. This
signal reflects the sensation of effort that the individuals feels
with inhibitory behavior. The threshold component then pro-
cesses the signal of the inhibition effort to determine whether
the threshold has been crossed. According to the model, this
threshold represents the individual’s tolerance for applying
inhibitory effort. If the threshold has not been crossed, the
signal is sent from the threshold component to continue to
inhibit the impulsive module. With regards to the current
study, non-depleted participants were able to maintain inhibi-
tory effort in the light of provoking behavior. If the magnitude
of inhibitory effort breached the limit, then the inhibitionmod-
ule stops inhibiting, and prepotent behavior (the impulsive
module) is carried out. Therefore, the ego depletion effect of
the current study reflects a reduction of the threshold for inhi-
bition of the impulsive module to aggress.

Furthermore, the results validate theories of self-control
management (Baumeister and Heatherton 1996; Reynolds
and McCrea 2016; Vohs et al. 2011). After exercising self-
control in a first task, inhibition of impulsive responses (ag-
gression towards a provocative citizen) becomes more diffi-
cult, as shown by earlier aggression. These observations can
be explained as depleted self-control resources that lead to
impulsive behavior (Baumeister 2014; Muraven and
Baumeister 2000) or as problems of maintaining inhibitory
effort in the face of impulsive modules that seek to carry out
proponent behavior (Reynolds and McCrea 2016).

In conjunction with previous research on students
(Christiansen et al. 2012), the results reported here also indi-
cate that ego depletion manipulations are domain-specific.
While students had to display inhibitory effort to suppress
emotions while watching a disgusting movie clip, police offi-
cers did not. It can be assumed that regular experiences with
situations, eliciting disgust, had provided the officers with

coping mechanism for such situations. Future studies should
consider such effects when designing experiments.

With this study, we have been able to provide a model that
is capable of: (a) assessing actual aggressive behavior (and not
just intentions) in the context of policing and (b) measuring
self-restraint in police use of force settings. As such, for the
domain of policing, we advocate using the cold pressor task in
conjunction with the simulated (un)armed confrontation de-
sign, involving a scenario with role players in police use of
force settings in order to capture effects of ego depletion on
aggressive behavior.

Practical Implications

The current findings have several practical implications for
police work. Since ego depletion may negatively affect the
actual behavioral response in police-citizen encounters, it
would be beneficial to focus on different strategies in order
to mitigate these effects. First, the individual tolerance level
can be bolstered by training (Denson et al. 2011, 2012; Miles
et al. 2016). Denson et al. (2012), for instance, showed that
students who practiced self-control for 2 weeks by using their
non-dominant hand for everyday tasks showed reduced anger
when subsequently provoked by a fictitious fellow student.
Likewise, in line with the argument of training under opera-
tional constraints in order to foster skill transfer (Driskell et al.
2008; Staller et al. 2017; Wollert et al. 2011), training under
ego-depleted conditions may provide the individual with the
experience to cope with this internal state while displaying
optimal behavior. Second, strategies aimed at reducing post-
depletion aggression like mindfulness practices (Yusainy and
Lawrence 2015) could be learned by police officers in order to
reduce behavioral aggression following a depleting task.
Third, reducing the inhibitory effort and reducing its accumu-
lation via adapting to common self-regulatory tasks that re-
quire self-control as shown by (Dang et al. 2013) may also
prove fruitful. For police officers, this would mean identifying
self-regulatory tasks in their daily routine and designing pro-
grams that aim at adapting to these demands. Fourth, proce-
dural guidelines and tactics should account for the prevention
of the accumulation of inhibitory effort by changing the role of
the communicating officer in a police-citizen interaction ac-
cording to previous amounts of self-regulatory effort. For ex-
ample, if a police officer had to suppress pain during a shift,
his partner may initiate the communication in the subsequent
encounter with a citizen. In the light of context specificity,
future studies should focus on validating these counter-
measures to the ego depletion effect for the police use of force
domain. With regards to ego depletion and aggression in po-
lice use of force incidents, there are three main lines of further
research that are practically relevant. First, studies could ex-
amine different ego depletion manipulations, aiming at repli-
cating the effect with a more naturalistic demand and a higher

Fig. 4 Time till participants showed offensive aggression in experiment
3. Means and 95% confidence intervals are displayed in seconds
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ecological validity than the cold pressor task from the policing
perspective. Second, studies could cover potential training
procedures, which could reduce the effect of ego depletion
in police-citizen encounters (Denson et al. (2011) showed,
for example, that self-control training could help overcome
aggressive impulses in individuals high on trait aggressive-
ness; it would be valuable to replicate these findings in with
police officers in the current naturalistic setting). Finally, the
influence of impelling factors such as trait aggressiveness on
the enactment of aggression against a provocative citizen
could be subject to future investigations.

Limitations

Limitations to this study stem from theoretical and methodo-
logical considerations. As for theory, the current experiments
did not focus on impelling factors of aggression, such as trait
aggressiveness, to determine possible interaction effects as
proposed by theories of aggression (Finkel 2014). Future stud-
ies could benefit from focusing on these interaction effects in
police use of force settings.

Methodological limitations include that in both experi-
ments the intensity of the reaction was not measured. It was
agreed with the police force and a premise of the current
experiment that the intensity of the reaction (takedown, use
of baton, gun, etc.) will not be measured. With aggression
operationalized by the approach of the officer towards the
suspect, future studies could investigate the reaction itself
(e.g., takedown, punch, use of baton). Furthermore, along
with the recent contestation of the resource depletion model
and ego depletion effect discussed in the literature review
above, the sequential task paradigm used in this study
accounts for a limited validity of its findings. Lee et al.
(2016) criticize the methodology that they found had been
used in almost all ego depletion studies in two major ways:
(a) the tacit assumption that individuals in the control group
are sufficiently motivated to put an ego-depleting level of
effort into the first task (Hagger and Chatzisarantis 2016;
Lee et al. 2016; Wegner and Zanakos 1994) and (b) the
neglected consideration of the duration of the first task as a
moderator of the ego depletion effect (Boksem and Tops
2008; Hagger et al. 2010; Lee et al. 2016).

While these limitations may account for the absence of the
ego depletion effect in experiment 1, the use of the manipula-
tion check questionnaire and the corresponding results imply
that, based on the participants’ subjective perception, ego de-
pletion has resulted from the manipulation and ultimately led
them to stress earlier.

Conclusion

With the current work, we investigated the effects of ego de-
pletion on offensive aggression of police officers. The results

indicated that ego-depleted police officers engaged in aggres-
sion earlier when provoked. Furthermore, the studies showed
that the display of a disgusting video combined with the task
to suppress emotions did not induce a state of ego depletion.
Future studies in the context of policing should instead rely on
the cold pressor task or other valid tasks in order to induce a
state of depleted self-control resources. From a practical point
of view, mastering self-control and reducing the effects of ego
depletion seems fruitful avenues of further investigation in
order to reduce aggressive behavior in police officers.
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