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CHAPTER 3

Effects of anxiety on the execution of police 
arrest and self-defence skills

Renden, P.G., Landman, A., Geerts, S.F., Jansen, S.E.M., Faber, G.S., Savelsbergh, 
G.J.P., & Oudejans, R.R.D. (2014). Effects of anxiety on the execution of 
police arrest and self-defence skills. Anxiety, Stress, & Coping, 27, 100-112. DOI: 
10.1080/10615806.2013.810213.
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Abstract

We investigated the effects of anxiety on the execution of police officers’ arrest and 
self-defence skills. Police officers (n = 13) performed three tasks in which they kicked, 
blocked, or restrained an opponent who attacked them with a rubber knife (low-anx-
iety) or a shock knife (high-anxiety) in a within-subject design. We analyzed perfor-
mance (on a 5-point Likert scale), movement times, posture, and movement velocity 
and acceleration. Results revealed that performance was worse in the HA compared to 
the LA condition. Furthermore, analysis of full-body movement showed that under 
increased anxiety, police officers’ performance contained characteristics of avoidance 
behaviour, such as faster reactions (to reduce the time being exposed to the threat), 
leaning further backwards (kick) and ducking down (block). In line with recent the-
oretical developments, it appears that under increased anxiety, police officers were less 
able to inhibit stimulus-driven processing (fear of getting hit) and enforce goal-directed 
processing (perform the skill as well as possible) leading to avoidance behaviour and a 
decrease in performance.

Key Words: Attentional control theory; Avoidance behaviour; Choking; Perceptu-
al-motor performance; Pressure; Threat
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Introduction

In many professions, people have to perform perceptual-motor skills in high-pressure 
situations. Think, for example, of basketball players taking decisive free throws, surgeons 
performing life saving operations, or police officers defending themselves against ag-
gressive assailants (e.g., Nieuwenhuys, Caljouw, Leijsen, Schmeits, & Oudejans, 2009; 
Oudejans & Pijpers, 2009; Wilson, McGrath, Vine, Brewer, Defriend, & Masters, 
2010). In such situations, pressure-induced state-anxiety may lead to a performance de-
crease at the moment when one’s best performance is needed. Anxiety can be defined as 
‘‘an aversive emotional and motivational state in threatening circumstances’’ (Eysenck, 
Derakshan, Santos, & Calvo, 2007, p. 336), and is ‘‘related to the subjective evaluation 
of a situation, and concerns jeopardy to one’s self-esteem during performance or social 
situations, physical danger, or insecurity and uncertainty’’ (Schwenkmezger & Steff-
gen, 1989, p. 78, 79). During police work, officers occasionally experience state-anxiety 
(e.g., Anderson, Litzenberger, & Plecas, 2002), and any resulting decrease in perfor-
mance may be devastating as there is extensive risk of physical injury or even death. 
Therefore, investigating perceptual-motor behaviour of police officers in high-pressure 
situations is of particular relevance.

Several studies have reported that police officers’ handgun shooting performance 
decreases when officers perform in high-anxiety conditions in which they are shot at 
by an opponent (using coloured soap cartridges) (Nieuwenhuys & Oudejans, 2010, 
2011; Oudejans, 2008). These performance drops can be explained by Nieuwenhuys 
and Oudejans’ (2012) integrated model of anxiety and perceptual-motor performance, 
which is largely based on a recently endorsed theory on anxiety and cognitive performance 
known as attentional control theory (ACT; Eysenck, Derakshan, Santos, & Calvo, 2007). 
When anxiety levels are high, it is harder to pay attention to goal-directed information 
as attention is drawn to threat-related sources of information that are irrelevant for 
executing the task. In addition, it is also harder to inhibit avoidance tendencies that 
cause individuals to make more executive mistakes when approach behaviour is required 
to execute the task. For example, during a handgun shooting experiment, anxious police 
officers ducked down (in order to decrease the chance of getting hit) and turned away 
from the opponent (the target) during reloading (Nieuwenhuys & Oudejans, 2010). 
Apparently, officers’ attention was distracted by the risk of getting hit. As a result, they 
were less able to pick up task-relevant information. In addition, police officers rushed 
their performance in an attempt to reduce the time they could possibly get shot (as 
they reported after the experiment). Thus, their emotional state was incongruent with 
goal-directed behaviour (taking sufficient time to take their shot) resulting in lower shot 
accuracy.

Nieuwenhuys et al. (2009) also investigated the influence of anxiety on the performance 
of arrest and self-defence skills (ASDS). They first developed a performance scale, which 
gave police instructors the possibility to quantify the officers’ performance of ASDS on 
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a 5-point Likert scale. In the low-anxiety condition, the police officers executed ASDS 
by contacting a foam strike shield. In the high-anxiety condition, they executed the 
same skills on an opponent who looked and behaved threateningly. Nieuwenhuys et al. 
found that the police officers’ performance of most assessed ASDS decreased in the high-
anxiety condition compared to the low-anxiety condition. However, the opponent’s 
physical behaviour (walking around and pushing the police officers occasionally) may 
also have influenced performance. Furthermore, the assessment of performance did not 
give insight into why performance was worse in the high-anxiety condition. 

In the present study, we aimed to replicate and expand the findings of Nieuwenhuys 
et al. (2009). On top of behavioural observations, we also investigated whether (and 
how) kinematics of ASDS differ between conditions in which police officers are less 
and more anxious. Analyses of bodily kinematics do not only provide a more objective 
assessment of performance but they may also offer an explanation of why and how 
anxiety affects performance (Beuter & Duda, 1985; Weinberg & Hunt, 1976). We 
were particularly interested in whether bodily kinematics would show characteristics of 
the avoidance behaviour as previously reported in handgun shooting experiments (e.g., 
Nieuwenhuys & Oudejans, 2010).

Police officers in the present study performed three self-defence techniques against a 
knife attack by an opponent: a push kick, a knife block, and a wristlock technique (Figure 
3.1). The officers performed these techniques under high and low anxiety conditions. 
We expected performance to be worse in the high anxiety condition (Nieuwenhuys 
et al., 2009). In addition, based on the model by Nieuwenhuys and Oudejans (2012; 
see also Eysenck et al., 2007) and the findings by Nieuwenhuys and Oudejans (2010), 
we predicted that threat-focused attention and incongruent motivational response 
tendencies (avoidance) would result in changed posture (such as ducking down) to 
establish a larger distance between the body and the threat (knife) and faster responses 
to decrease the time being exposed to the threat.
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Figure 3.1. Top: performance of a push kick; middle: performance of a knife block; bottom: performance 
of a wristlock.

Method
Participants

Thirteen police officers (10 men, 3 women) with a mean age of 33.9 years (SD = 8.2) 
participated in this study. On average, the police officers had 10.1 years (SD = 6.7) of 
working experience. A certified police instructor acted as the opponent of the partic-
ipants. He was experienced in teaching, training and role-playing. Participants’ trait 
anxiety scores (M = 30.23, SD = 5.69; Spielberger State-Trait Anxiety Inventory [STAI] 
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A-Trait Scale) were significantly lower than the norm (i.e., 36.7; t = 2.58; p = .01; Van 
der Ploeg, Defares, & Spielberger, 1980) indicating that the participants had no extraor-
dinary general tendency to respond to threatening situations with an elevation in state 
anxiety. Participants provided written informed consent prior to participation, and the 
experiment was approved by the ethics committee of the research institute.

Tasks and conditions

Tasks. Each participant performed the three tasks (push kick, knife block and wrist-
lock, see Figure 3.1) in a low- (LA) and high-anxiety (HA) condition. To create a clear 
distinction between these conditions, all three tasks were first executed in one condition 
and then in the other. In each condition, four kicks, four knife blocks and three wrist-
locks were performed. The order of the conditions and the skills within conditions were 
counterbalanced. 

During the kick and the knife block trials, the opponent came forward with an 
overhead knife attack (video analyses showed attacking velocity was not different 
between conditions, t(12) = .88, p = .40, t(12) = .92, p = .38) and the participants either 
kicked the opponent away or blocked the knife attack (Figure 3.1). For the wristlock, 
a knife attack was not suitable. Instead, the participants were instructed to grab and 
control the opponent. The opponent approached them, pushed them away and reached 
for the knife lying on the floor (Figure 3.1). To prevent the opponent from getting to 
the knife, participants performed a wristlock. 
Conditions. In the LA condition, the opponent used a harmless rubber training knife 
(length: 295 mm). Furthermore, he did not appear threatening and he remained quiet 
during the trials. In the HA condition, the opponent used an electrical knife (Shocknife®; 
length: 283 mm) that could deliver a painful shock (7,500 V but less than 1 mA) and, 
thus, was expected to create a more threatening experience for the participants. Partic-
ipants were instructed that they risked getting hit if they performed poorly. In reality, 
the opponent made sure that he never hit the participants with the knife. Furthermore, 
the opponent wore a black mask and behaved threateningly. He aimed to threaten and 
intimidate the participant throughout the condition.

Experimental setup 

Participants were instructed to take position behind their starting line which was placed 
1.70 m from a corner that was constructed with two large screens. The opponent, wear-
ing foam body armour, started from another line facing the participants. For the kick 
and wristlock this line was 1.50 m away from the participants’ line. For the knife block 
this line was 1.00 m away, because for this technique the opponent had to be closer to 
the participants. Three video cameras (Panasonic WV-CP150 Super Dynamic™, Pana-
sonic Corporation, Japan, 25 Hz, 768 x 492 pixels) were placed around the setup: two 
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perpendicular (one on each side, 1.00 m above the ground) to the opponent’s walking 
direction and one was attached to the ceiling (5.00 m above the ground).

Materials and measures

Manipulation check. To analyse the effect of our anxiety manipulation, we assessed 
participants’ subjective ratings of anxiety and mental effort (in each condition) by using 
two distinctive visual-analogue scales: an anxiety scale (i.e. ‘the anxiety thermometer’, 
Houtman & Bakker, 1989) and the Rating Scale for Mental Effort [RSME] (Zijlstra, 
1993). Both scales have good psychometric properties and were successfully used in 
earlier experiments (e.g., Nieuwenhuys et al., 2009). Heart rate was registered using a 
Polar heart rate monitor.
Performance. To measure performance, we used the 5-point Likert scale that was also 
used with ASDS by Nieuwenhuys et al. (2009). Nieuwenhuys et al. reported satisfactory 
inter-rater reliability (.67) and intra-rater reliability (.77) and external and concurrent 
validity to be good. In addition, for the push kick, the distance the opponent was kicked 
away was determined by using video analysis. We calculated the distance between the 
position of the opponent’s right shoulder at the moment of impact of the participant’s 
foot and at the moment the opponent’s backwards movement stopped. 
Movement variables. Participants wore a Lycra suit equipped with 17 sensory modules 
containing accelerometers that measure three-dimensional data of 23 body segments 
and 22 joints (Xsens MVN motion capture, 120 Hz, Enschede, the Netherlands – see 
Cutti , Ferrari, Garofalo, Raggi, Cappello, & Ferrari, 2010; Supej, 2010 for validation 
check). Using the Xsens software, output data consisted of position data with respect 
to an Earth-fixed reference coordinate system. A stick figure of the participant was con-
structed in MATLAB (7.14.0, The MathWorks Inc., Natick, MA, 2010), which was 
used to determine several key moments of movement. For the kick, we determined the 
onset of the kick (when the heel of the kicking foot left the ground) and first and last 
contact of the kicking foot on the opponent’s body. For the knife block, we determined 
the onset of the block (first visible change in posture from starting position) and the 
moment the participant’s arm made contact with the opponent’s arm. For the wristlock, 
we determined the end position when the participant’s hands were placed stable on the 
opponent’s hand.

The opponent’s movements were not recorded by the Xsens system. Therefore, 
video footage was used to determine the following key moments: for the push kick and 
the knife block, the start of the opponent’s knife attack (first visible change in posture 
from starting position), and for the wristlock, the end of the opponent’s push (hands 
detached from the participant) and the moment the participant grabbed the opponent 
(both hands made contact with the opponent’s arm). 

Several movement variables were selected for further analysis (for a full overview, 
see Table 3.1). Durations between key moments were set as reaction and movement 
times. Movement kinematics were analyzed in the sagittal plane with movement in 
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x-direction defined as forward and movement in y-direction as upward. Velocity and 
acceleration variables of the knife block were analyzed in three dimensions. For the 
push kick, we were interested in the distance (x-direction) between the neck and the 
standing foot sensor at kick onset and first contact foot. This variable, expressed as 
leaning backwards, would give us insight into whether participants showed avoidance 
behaviour (leaned further backwards) with increased anxiety. The same holds for the 
knife block, but for that task, we were interested in the height (y-direction) between the 
neck and the standing foot sensor and the height of the blocking arm at contact. These 
variables, expressed as standing height and blocking height, would also give insight 
into whether participants showed avoidance behaviour (duck down, block low) rather 
than goal-directed behaviour (stand tall, block high) with increased anxiety. For the 
push kick, we calculated peak velocity and peak acceleration between kick onset and 
first contact, and between first and last contact (the lower leg, x-direction). For the 
knife block, we calculated these variables between block onset and contact (both arms, 
three dimensional). Data analysis for the wristlock showed that posture, velocity and 
acceleration variables were not comparable because the task can be executed correctly 
in many ways. 

Procedure

At the start of the experiment participants were briefed about the test, they provided 
informed consent and completed the STAI. Next, participants put on the Lycra suit 
and their body length, arm span, hip height and foot size were measured. The mo-
tion capture system was calibrated using this information to determine sensor-to-body 
alignment and body dimensions. A brief warm-up was done under supervision of the 
opponent before the measurements started. Then, the participants received instructions 
about the tasks and were asked to take position behind the starting line. After two prac-
tice trials, the first condition started. When the three or four trials (depending on the 
task) were finished, the opponent rated the participants’ performance per trial and the 
participants rated their perceived anxiety and mental effort. Then the next task started 
in which the procedure was repeated. When the trials for all three tasks were finished, 
the next condition started with the first task.

Data analysis

Two-tailed paired t-tests were performed to assess the effects of condition (LA, HA) on 
anxiety scores, mental effort, heart rate, performance scores and distance the opponent 
was kicked away. Effect sizes were calculated using Cohen’s d with 0.20 or less, about 
0.50, and 0.80 or more, representing small, moderate, and large effects, respectively 
(Cohen, 1988). Repeated measures multivariate analyses of variance (MANOVA) were 
performed to examine the effects of condition on movement times, posture variables, 
velocity variables and acceleration variables. Significant multivariate effects were fol-
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lowed by separate univariate ANOVAs for each variable. Effect sizes were calculated as 
partial eta-squared values (η

p
2).

Table 3.1. Mean values (and standard deviations) for movement times, posture and velocity and accelera-

tion variables in low- and high-anxiety conditions.

Variable Description Low-anxiety High-anxiety

Movement times (ms)

Push kick

 Reaction time

 Aim-and-accelerate phase

 Push phase

Knife block

 Reaction time

 Block phase

Wristlock

 Grab phase

 Control phase

 Ratio between grab and control phase

Start attack to kick onset 

Onset kick to first contact

First to last contact

Start attack to kick onset

Block onset to contact

End of push to contact

Contact to end position

Grab phase / control phase

513 (117)

294 (35)

128 (65)

367 (168)

645 (195)

928 (236)

919 (285)

1.05 (0.40)

340 (183)**

291 (31)

116 (78)

285 (129)*

640 (117)

870 (524)

1,227 (569)

1.74 (1.24)*

Posture variables (cm)

Push kick

 Leaning backwards at kick onset 

 Leaning backwards at first contact

Knife block

 Standing height

 Blocking height

Horizontal distance neck-foot 

Horizontal distance neck-foot

Height neck-foot

Height blocking arm

7.33 (7.44)

2.80 (9.18)

136.04 (6.76)

179.67 (10.32)

12.50 (9.87)*

4.80 (9.16)+

130.70 (7.53)*

167.98 (18.92)*

Velocity and acceleration variables 

Push kick

 Peak velocity before contact (m/s)

 Peak velocity during contact (m/s)

 Peak acceleration before contact (m/s2)

 Peak acceleration during contact (m/s2)

Knife block

 Peak velocity left arm (m/s)

 Peak velocity right arm (m/s)

 Peak acceleration left arm (m/s2)

 Peak acceleration right arm (m/s2)

Kick onset to first contact

First contact to last contact

Kick onset to first contact

First contact to last contact

Block onset to contact

Block onset to contact

Block onset to contact

Block onset to contact

5.79 (.73)

2.81 (1.45)

56.99 (17.62)

31.18 (21.00)

5.57 (1.21)

4.28 (1.53)

33.80 (16.34)

19.38 (10.70)

6.14 (.73)**

3.34 (1.15)

58.39 (15.00)

36.44 (19.96)

5.75 (2.01)

3.76 (1.51)

31.39 (11.75)

18.18 (11.53)

* p < .05, ** p < .01, + p = .08

Results
Manipulation check 

For all three tasks, participants reported significantly higher levels of anxiety and per-
ceived mental effort in the HA condition than in the LA condition (Table 3.2). Average 
heart rate was also significantly higher in the HA condition for the push kick and the 
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knife block, but it just failed to reach significance for the wristlock. These results show 
that the anxiety manipulation was successful.

Performance measures

Participants’ performance was rated significantly lower in the HA than in the LA con-
dition for the push kick and for the knife block (Table 3.2). In addition, the opponent 
was kicked back significantly less distance during the HA condition than during the LA 
condition. Performance was not rated significantly different between the conditions for 
the wristlock. 

Table 3.2. Means, standard deviations, and t-test statistics for perceived anxiety, perceived men-

tal effort, heart rate, performance score and opponent distance in low- and high-anxiety conditions.

Low-anxiety High-anxiety Statistics

Anxiety scores 

 Push kick

 Knife block

 Wristlock

2.72 (1.77)

2.32 (1.52)

2.72 (1.51)

4.34 (1.92)

4.62 (2.01)

3.89 (1.91)

t(12) = 4.32, p < .01, d = 0.88

t(12) = 6.87, p < .001, d = 1.29

t(12) = 4.34, p < .01, d = 0.68

Mental effort score

 Push kick

 Knife block

 Wristlock

39.08 (15.31)

33.54 (15.81)

35.77 (15.59)

55.69 (18.55)

55.00 (17.60)

50.62 (14.89)

t(12) = 4.77, p < .001, d = 0.98

t(12) = 7.42, p < .001, d = 1.29

t(12) = 5.19, p < .001, d = 0.97

Heart rate (bpm) 

 Push kick

 Knife block

 Wristlock

117.39 (13.80)

113.63 (14.53)

121.03 (15.16)

128.34 (12.47)

122.86 (13.40)

127.82 (13.64)

t (12) = 4.37, p < .01, d = 0.83

t(12) = 2.21, p = .054, d =0.66

t(12) = 4.84, p < .01, d =0.47

Performance score (1-5)

 Push kick

 Knife block

 Wristlock

4.32 (.42)

4.45 (.62)

3.75 (.49)

3.82 (.41)

3.63 (.70)

3.57 (.49)

t(12) = 3.34, p < .01, d = 1.20

t(12) = 4.34, p < .01, d = 1.24

t(12) = 1.12, p = .29, d = 0.37

Opponent distance (cm)

 Push kick 55.33 (22.86) 25.52 (21.37) t(12) = 4.00, p < .01, d = 1.35

Movement variables push kick

Movement times. The MANOVA on movement times revealed a significant main 
effect for condition, F(3,10) = 14.02, p < .01, η

p
2 = .82. Follow-up univariate ANOVAs 

showed that reaction time was shorter in the HA condition than in the LA condition, 
F(1,12) = 17.94, p < .01, η

p
2 = .62, 95% CI [83, 262]. There were no significant differ-

ences in duration between the conditions for the aim-and-accelerate phase, F(1,12) = 
0.20, p = .67, and push phase, F(1,12) = 0.54, p = .48. These results show that partic-
ipants reacted sooner to the knife attack in the HA condition, but that execution time 
did not differ between conditions (Table 3.1).
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Posture variables. The MANOVA on posture variables revealed a significant main 
effect for condition, F(2,11) = 4.03, p < .05, η

p
2 = .42. Follow-up univariate ANOVAs 

showed that the participants’ backwards lean at kick onset was larger in the HA condi-
tion than in the LA condition, F(1,12) = 5.56, p < .05, η

p
2 = .32, 95% CI [0.4, 10.0], 

while it just failed to reach significance at first contact, F(1,12) = 3.63, p = .08, η
p
2 = .23, 

95% CI [-0.03, 4.3].
Velocity and acceleration variables. The MANOVA on peak velocity of the lower leg 
revealed a significant main effect for condition, F(2,11) = 8.05, p < .01, η

p
2 = .617. Fol-

low-up univariate ANOVAs showed that the peak velocity before contact was higher in 
the HA than in the LA condition, F(1,12) = 10.53, p < .01, η

p
2 = .490, 95% CI [0.115, 

0.599]. The difference was not significant during contact, F(1,12) = 2.07, p = .18. 
The MANOVA on peak acceleration revealed no significant main effect for condition, 
F(2,11) = .45, p = .65. 

Movement variables knife block

Movement times. The MANOVA on movement times revealed a significant main 
effect for condition, F(2,11) = 6.00, p < .05, η

p
2 = .57. Follow-up univariate ANOVAs 

showed that the reaction time was shorter in the HA condition, F(1,12) = 8.26, p < .05, 
η

p
2 = .45, 95% CI [18, 145]). There was no significant effect for condition on duration 

of the block phase, F(1,12) = .01, p = .93. Similar to the push kick, these results show 
that participants reacted sooner to the knife attack in the HA condition, while execution 
time did not differ (Table 3.1).
Posture variables. The MANOVA on posture variables revealed a significant main 
effect for condition, F(2,11) = 7.54, p < .01, η

p
2 = .58. Follow-up univariate ANOVAs 

showed a significant difference between conditions in standing height, F(1,12) = 9.09, 
p < .05, η

p
2 = .43, 95% CI [1.5, 9.2] and blocking height, F(1,12) = 6.74, p < .05, η

p
2 = 

.36, 95% CI [1.9, 21.5], implying that participants decreased their height and blocked 
lower in the HA condition. 
Velocity and acceleration. The MANOVAs on peak velocity and acceleration revealed 
no significant main effect for condition, F(2,11) = 1.69, p = .23 and F(2,11) = 1.21,  
p = .34.

Movement variables wristlock

Movement times. The MANOVA on movement times revealed no significant main 
effect for condition during different phases of the task, F(2,11) = 1.37, p = .29, although 
the average control phase appeared to be longer under HA (see also the large standard 
deviation). An additional two-tailed paired t-test on the ratio of the grabbing and con-
trol phase yielded a significant difference between conditions, t(12) = 2.19, p < .05, d = 
.75, 95% CI [0.003, 1.37], indicating that there was a change in execution in the HA 
condition (Table 3.1). 
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Discussion

In the current study, we investigated whether police officers’ performance of arrest and 
self- defence skills (ASDS) was negatively affected by anxiety. Furthermore, we aimed to 
investigate whether and how the kinematics of ASDS differ when police officers perform 
these skills under low and high anxiety. We were particularly interested in examining 
whether kinematics would show indications of avoidance behaviour as demonstrated in 
previous handgun shooting experiments. We compared performance and movement 
behaviour between a low-anxiety (LA) and a high-anxiety (HA) condition, in which 
participants were attacked with either a rubber or a shock knife respectively. The ma-
nipulation between the two conditions was successful: participants perceived more anx-
iety, invested more mental effort and had higher heart rates in the HA condition. Even 
though officers invested extra mental effort in the HA condition, performance scores 
of push kicks and knife blocks were significantly lower than in the LA condition. In 
addition, police officers kicked the opponent only half as far away as in the LA condi-
tion. Regarding the wristlock, the higher ratio between time intervals and the higher 
standard deviations in movement times point to a lower consistency in execution in the 
HA condition. Clearly, performance decreases in push kicks and knife blocks confirm 
earlier findings of Nieuwenhuys et al. (2009) that performance of ASDS is affected by 
anxiety. The results of our kinematic data provide more detailed insight into why and 
how performance of the police officers decreased under HA.

Under HA, we expected that motivational avoidance tendencies would result in 
faster responses to decrease the time being exposed to the threat. Results confirmed this 
hypothesis for the push kick and the knife block: the officers initiated their responses to 
the knife attack earlier. In addition, in the push kick, peak velocity of the foot was higher 
before it made contact with the opponent, but not during contact. These faster responses 
are in line with earlier findings in studies with police officers (e.g., Nieuwenhuys & 
Oudejans, 2010), but contrast with a recent investigation of approach and avoidance 
movements, which reported that participants respond faster when they are instructed 
to move away from the threat compared to when they are instructed to move towards 
the threat (Stins et al., 2011). Officers in the present study did not have the option 
to move away. However, by speeding up their responses, they were able to reduce the 
time they were exposed to the threat. Police officers in the study of Nieuwenhuys and 
Oudejans (2010) reported that they tried to be quicker to reduce the chance of getting 
hit. Jordet and Hartman (2008) found similar behaviour during penalty shootouts in 
football (soccer). Players who were less successful took less time to prepare their shot. It 
is thus plausible that faster responses with increased levels of anxiety are indications of 
avoidance behaviour in an attempt to ‘get it over with as soon as possible’.

Under HA, police officers’ posture also showed characteristics of avoidance behaviour. 
In the push kick, police officers showed an increase in backwards lean before their foot 
made contact with the opponent, which led to a decrease in kick power (Béraud & 
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Gahéry, 1995). In the knife block, officers ducked down and blocked lower under HA, 
despite the most effective strategy being to stand tall and block close to the opponent’s 
hand. This latter strategy would prevent the opponent from getting the chance to push 
through the block or to slide over the blocking arm. However, it appeared that the 
officers were not able to sufficiently override their stimulus-driven reaction; hence, they 
showed characteristics of avoidance behaviour.

Avoidance behaviour in acute-threat situations is the likely result of being less able 
to enforce goal-directed processing and inhibit stimulus-driven processing (Eysenck et 
al., 2007; Nieuwenhuys & Oudejans, 2012). Several experiments have reported that the 
common amygdala-prefrontal circuitry is altered when people are anxious, which creates 
a bias towards threat-related responses (e.g., Bishop, Duncan, Brett & Lawrence, 2004; 
Bishop, Duncan, & Lawrence, 2004). In general, this means that it is harder to focus 
on task-relevant information when anxiety is increased (Nieuwenhuys, Savelsbergh, & 
Oudejans, 2012). In the present study, police officers were less able to move the trunk 
forward in the push kick or to stand tall and block high in the knife block. Overall, it 
appears that the preferred goal-directed behaviour was incongruent with the emotional 
state police officers experienced: they were not sufficiently able to inhibit avoidance 
tendencies in their behaviour, which led to less effective performance. Nieuwenhuys 
and Oudejans (2011) showed that training under threatening circumstances (police 
officers could be hit by coloured soap cartridges) could be an efficient method for 
officers to learn to inhibit avoidance behaviour and maintain goal-directed behaviour 
during handgun shooting. Future research is needed to determine whether such training 
would lead to similar positive effects for ASDS.

Note that several limitations need to be kept in mind. First, due to tight schedules of 
the police and limited availability of the equipment, we were only able to test thirteen 
officers, which limits the extent to which our findings can be generalized. Still, we 
believe that the present study makes a valuable contribution by showing indications of 
avoidance behaviour when performing perceptual-motor tasks with anxiety (cf. Jordet 
& Hartman, 2008; Nieuwenhuys & Oudejans, 2010). Second, the experimental study 
is not fully representative of performance during violent situations in the line of duty 
with its clear focus on execution only. In the line of duty, officers have to make decisions 
about the appropriate line of action also on the basis of the availability of their regular 
equipment such as a handgun and pepper spray. How anxiety would affect such decision 
making is unclear (see also Nieuwenhuys et al., 2012). Thus, generalizing our findings 
for this particular situation to other situations in the line of duty needs to be done with 
caution. 

To summarize, the results indicate that in threatening circumstances, police officers’ 
performance of ASDS decreases. Results from kinematic data suggest that police officers 
showed characteristics of avoidance behaviour when they were more anxious: they 
reacted sooner to the knife attack, leaned further backwards when executing push kicks, 
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and ducked down and blocked lower in the knife blocks. In line with recent theoretical 
developments, the results suggest that police officers appear less able to inhibit stimulus-
driven processing (fear of getting hit) and enforce goal-directed processing (perform the 
skill as well as possible) leading to avoidance behaviour and a decrease in performance. 


