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CHAPTER 5

Police arrest and self-defence skills:  
Performance under anxiety of officers with and 

without additional experience in martial arts

Renden, P.G., Landman, A., Savelsbergh, G.J.P., & Oudejans, R.R.D. (in 
press). Police arrest and self-defence skills: Performance under anxiety of officers 
with and without additional experience in martial arts. Ergonomics. DOI: 
10.1080/00140139.2015.1013578.
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Abstract 

We investigated whether officers with additional martial arts training experience per-
formed better in arrest and self-defence scenarios under low and high anxiety and were 
better able to maintain performance under high anxiety than officers who just rely on 
regular police training. We were especially interested to find out whether training once 
a week would already lead to better performance under high anxiety. Officers with ad-
ditional experience in kickboxing or karate/jiu-jitsu (training several times per week), or 
krav maga (training once a week) and officers with no additional experience performed 
several arrest and self-defence skills under low and high anxiety. Results showed that 
officers with additional experience (also those who trained once a week) performed bet-
ter under high anxiety than officers with no additional experience. Still, the additional 
experience did not prevent these participants from performing worse under high anxiety 
compared to low anxiety. Implications for training are discussed.

Key Words: Anxiety; Deliberate practice; Perceptual-motor skills; Pressure; Skill ac-
quisition
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Introduction

Police officers occasionally have to deal with violence during their work. Examples range 
from slight physical resistance to gun fights. In such situations, officers may experience 
anxiety, which could negatively affect their performance. Anxiety can be defined as ‘‘an 
aversive emotional and motivational state in threatening circumstances’’ (Eysenck et al., 
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 and Steffgen, 1989, p. 78, 79). 

Various experiments have shown that, indeed, anxiety negatively affects officer’s 
performance in handgun shooting (Colin et al., 2014; Nieuwenhuys and Oudejans, 
2010, 2011; Nieuwenhuys, Savelsbergh, and Oudejans, 2012; Oudejans, 2008) and 
arrest and self-defence skills (ASDS; Nieuwenhuys et al., 2009; Renden et al., 2014). 
For instance, Renden et al. (2014) found that officers performed worse in arrest and 
self-defence tasks under high anxiety than under low anxiety. One of the tasks officers 
had to perform in this experiment was to kick back an opponent who attacked them 
with a knife. When they were attacked with an electrical knife (high-anxiety), they 
kicked back the opponent less far than when they were attacked with a rubber knife 
(low-anxiety), probably because they leaned more backwards during kicking. 

The changes in behaviour and performance can be explained by the multilevel 
model of anxiety and perceptual-motor performance by Nieuwenhuys and Oudejans 
(2012), which relies heavily on attentional control theory (ACT; Eysenck et al., 2007). 
The model explains that anxiety may negatively affect perceptual-motor performance 
by causing attention to shift from task-related information towards threat-related 
information, by causing ambiguous information to be perceived as threatening, or by 
inducing avoidance behavior (e.g., leaning backwards during kicking to avoid touching 
a shock knife).

As officers often experience anxiety during violent situations (Anderson, Litzenberger, 
and Plecas, 2002), optimal preparation for police work would require many hours of 
training. Still, on a yearly basis, police officers in the Netherlands only have four days 
available for police training (see Timmer and Pronk [2011] for comparable situations in 
other EU countries). Because these four days also include exams, theoretical lessons and 
physical training, there is only four to six hours per year effectively available for officers 
to train their arrest and self-defence skills (ASDS). As previous research has shown that 
people need thousands of hours of deliberate practice and hundreds of thousands of 
repetitions (Crossman, 1959; Ericsson, 2014; Müller and Sternad, 2004) to become 
expert in perceptual-motor skills, the question arises whether Dutch police officers 
are sufficiently prepared to manage violence during their work. Moreover, given the 
established influence of anxiety on officers’ performance, it can be expected that officers 
experience problems in the line of duty. 
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As more practice leads to more automated skill execution (and reducing attentional 
resources necessary for skill execution), more training may reduce the negative influence 
of anxiety on police performance. Although studies on experience and anxiety are scarce, 
Nibbeling, Oudejans, and Daanen (2012) showed that performance of experienced 
dart players was not affected by anxiety, while performance of non-experienced dart 
players was affected. Nibbeling, Oudejans, and Daanen (2012) argued that experienced 
players were better able to maintain goal-directed attention (as they probably needed 
less attention to execute the task), which is often impaired under anxiety (Eysenk et al., 
2007; Nieuwenhuys and Oudejans, 2012). Less goal-directed attention implies less time 
for detecting relevant stimuli and linking this to appropriate motor responses (Corbetta, 
Patel, and Shulman, 2008; Corbetta and Shulman, 2002). Still, whether additional 
experience also has a positive effect on performance of police officers in high-pressure 
situations needs to be established. 

As time and financial resources for police training are limited, increasing the amount 
of training to a similar level of that of professional athletes, for instance, is not an option 
(Timmer and Pronk, 2011). Therefore, in the current experiment we investigated 
whether officers with additional martial arts training experience (in their leisure time) 
performed better in ASDS scenarios under low and high anxiety and were better able to 
maintain performance under high anxiety than officers who just rely on regular police 
training. We selected officers that trained kickboxing, karate/ jiu-jitsu or krav maga 
(Israeli self-defence system), respectively, as these are the most common martial arts 
practiced by officers in their leisure time and at the police training centre. We were 
especially interested in the group of officers that trained krav maga. These officers had 
a few years of training experience and trained, on average, once a week to improve 
their resilience during their work (training once a week would be a ‘realistic’ increase in 
training hours). We aimed to examine how they performed in comparison with officers 
with no additional martial arts experience and with officers who had many years of 
experience in practicing their martial arts and trained, on average, two or three times a 
week (kickboxing, karate/ jiu-jitsu). Note that this study was not designed to examine 
the usability of the different martial arts for police work. We were solely interested in 
the effect of additional experience on performance under anxiety. 

On the basis of previous research, we expected that officers with experience in krav 
maga would perform better than officers with no additional experience, but less than 
officers with experience in kickboxing and karate/ jiu-jitsu (Ericsson, 2014). We further 
expected that anxiety would affect performance of officers with experience in krav maga 
(Nibbeling, Oudejans, and Daanen, 2012) less than performance of officers with no 
additional experience (Nieuwenhuys et al., 2009; Renden et al., 2014), but more than 
performance of officers with experience in kickboxing and karate/ jiu-jitsu. 
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Method
Participants

A total of 66 police officers (59 men, 7 women) voluntarily took part in the study. 18 of-
ficers practiced kickboxing, 14 officers practiced karate or jiu-jitsu,1 15 officers practiced 
krav maga, and 19 officers had no additional experience in martial arts. Characteristics 
of the groups are presented in Table 5.1. Officers with krav maga experience trained 
once a week while officers with kickboxing experience and karate experience trained at 
least twice a week, and had more experience in years. Participants’ trait anxiety scores 
(M = 28.53, SD = 5.70; STAI A-Trait Scale) did not differ among groups, F(3,62) = 
1.16, p = .33, and were significantly lower than the norm (i.e., 36.7; t = 12.42; p < 
.001; Van der Ploeg, 2000), implying that the participants had no extraordinary general 
tendency to respond to threatening situations with an elevation in state anxiety. Partici-
pants provided written informed consent prior to participation, and the experiment was 
approved by the Ethics committee of the research institute.

Table 5.1. Characteristics of the four experimental groups (SDs between parentheses). 

Kickboxing Karate/ jiu-jitsu Krav maga No martial arts

N 18 14 15 19

Gender (men - women) 15 - 3 14 - 0 15 - 0 15 - 4

Age (years) 30.39 (7.99) 42.14 (11.90) 41.40 (9.65) 38.00 (12.29)

BMI 24.31 (2.46) 25.98 (1.71) 27.02 (3.07) 25.41 (2.42)

STAI 29.06 (5.12) 26.86 (5.91) 26.77 (4.76) 29.84 (6.66)

Working experience (years) 7.81 (5.36) 16.89 (10.78) 18.57 (12.66) 14.29 (13.24)

Experience with violence (1-5) 2.33 (0.49) 2.43 (0.65) 2.40 (0.51) 2.16 (0.83)

Experience with martial arts (years) 7.83 (6.64) 20.93 (10.27) 3.57 (1.80) 0.00 (0.00)

Training hours (per week) 2.18 (1.47) 2.46 (1.25) 1.14 (0.36) 0.00 (0.00)

Task and design

Participants received four different instructions; ‘kick’, ‘punch’, ‘block’ or ‘free’. Partic-
ipants performed a front kick or a direct punch after the instructions ‘kick’ or ‘punch’, 
respectively. After the instruction ‘block’, they had to react against a haymaker (high 
block) or a front kick (low block) by the opponent. The participant knew beforehand 
that these were the possible attacks after the ‘block’ instruction. However, they still had 
to ‘read’ the attack before they acted. After the instruction ‘free’, they had to react against 
either a club attack or a tackle attack in any way they saw fit (Figure 5.1). These attacks 
were not known beforehand, so they had to ‘read’ the attack and choose the appropriate 
action altogether. The kick-, punch-, high block- and low block-trials were performed 

1 For reasons of readability, in the remainder of the article we refer to this group as experienced with karate.
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in both the low-anxiety condition (LA) and the high-anxiety condition (HA). The ‘free’ 
trials were only announced before, and performed in, the HA condition, as the goal of 
these trials was to test their ability to improvise and to increase uncertainty and anxiety 
in the HA condition. 

The kick, the punch, the high block and the low block were performed three times 
within each condition. The same was true for the club attack and the tackle attack 
in the HA condition. All trials (12 in LA, 18 in HA) were performed in a random 
order. Thus, the four groups performed the tasks in the LA condition and the HA 
condition and some tasks only in the HA condition. For the kick, punch and blocks, 
this led to a 4 (Group) × 2 (Anxiety) design. For the club and tackle attack, this led to 
a univariate group (4) design. For further descriptions of the conditions, see materials 
and experimental set-up. 

Materials and experimental set-up

The experiment took place in two training dojo’s of the police training centre (for de-
tails per condition see below). Participants wore a Polar heart rate monitor, shin guards, 
a groin protector, open-fingered gloves and a boxing helmet during the experiment. 
Before each trial, they stood on a cross, in a corner, facing a wall (Figure 5.1). The op-
ponent stood behind a line, 2 m from the cross and received the instruction from an ex-
perimenter (who pointed towards a piece of paper containing the names of the attacks, 
see below) before the participant received his or her verbal instruction. While facing the 
wall, participants received their instruction (‘kick’, ‘punch’, ’block’, or ‘free’). Then they 
turned around, the opponent approached, and they performed their task. Then, partic-
ipants turned around, faced the wall again and received their next instruction. During 
the experiment, two digital video cameras (Creative VADO® HD, Creative, Singapore, 
30 Hz, 1200 x 780 pixels) were placed around the setting to record the actions of oppo-
nents and participants. Recordings were used for data analysis. Unfortunately, record-
ings in the LA condition of two participants were damaged so that these were not usable 
for data analysis. The two participants were excluded from the analyses that concerned 
the LA-HA comparison, but they were included for the analyses between groups that 
were done for just the HA condition.

The LA condition took place in the corner of a large 12 x 12 m practice room. 
Participants kicked and punched on a foam strike field, held by the opponent. During 
the block-trials, the participants blocked the attack. In the LA condition, the opponent 
received the following instructions: ‘swing’ (participant: high block), ‘kick’ (participant: 
low block) or ‘approach with strike field’ (participant: kick or punch). This condition 
was comparable to the circumstances under which officers normally practice their ASDS. 
As we used this condition as a baseline measure and to let participants get familiar with 
the skills, participants always performed the LA condition first.
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Figure 5.1: Demonstration of (a) a kick, (b) a punch, (c) a high block, (d) a low block, (e) a club attack and 
(f) a tackle attack.
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Figure 5.1: Demonstration of (a) a kick, (b) a punch, (c) a high block, (d) a low block, (e) a club attack and (f) a tackle attack. 
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The HA condition was situated in a small 5 x 5 m dojo with no windows. Participants 
put on blinded goggles in the 12 x 12 dojo and were then brought to the 5 x 5 dojo. When 
they approached the room, the opponent started to bang on the wall and to verbally 
threaten the participant. Participants performed their skills against an opponent in a so 
called bullet man suit (Figure 5.1) consisting of several protective items including a pair 
of stuffed pants, skin, knee and groin protectors, a foam body armour, body, shoulder 
and elbow protection, gloves and a foam head guard. During the trials, the opponent 
remained verbally threatening. The opponent received the following instructions: ‘attack 
with electrical knife’ (Shockknife®; length: 283 mm) (participant: kick), ‘attack with 
raised fist’ (participant: punch), ‘swing’ (participant: high block), ‘kick’ (participant: 
low block), ‘hit participant with club’ (length 400 mm; a hard tube surrounded with 
foam) (participant: free), and ‘tackle attack’ (participant: free). In addition, to examine 
participants’ skills in taking over an attack, they were free to counterattack during the 
block-trials. An experienced safety coach supervised this condition and ended every trial 
after approximately three to four seconds by blowing a whistle. 

Dependent variables

Manipulation check. To check whether our anxiety manipulation was successful, we 
assessed participants’ subjective ratings of anxiety and mental effort by using two visu-
al-analogue scales: an anxiety scale (i.e. ‘the anxiety thermometer’, Houtman and Bak-
ker, 1989) and the Rating Scale for Mental Effort [RSME] (Zijlstra, 1993). Both scales 
have good psychometric properties and were successfully used in earlier experiments 
(Nieuwenhuys et al., 2009; Renden et al., 2014). 

We further used a Polar heart rate monitor to measure average heart rate during 
conditions. We started recording just before the start of the first trial and finished 
recording immediately after the last trial. Heart rate is generally assumed to provide 
a fair indication of anxiety (Åstrand et al., 2003). Still, in this study, differences in 
physical activity may possibly best account for the differences in average heart rates 
between conditions.
Performance. From video recordings, an experienced police instructor assessed perfor-
mance of the kick, punch and both blocks in the LA condition and of the kick, punch, 
both blocks, both free tasks, and first counterattacks (in the block and club attack trials) 
in the HA condition on a 5-point Likert scale. This method was used successfully to 
assess ASDS performance in Nieuwenhuys et al. (2009) and Renden et al. (2014). As a 
reliability check, two other police instructors also assessed performance on all tasks of 
12 participants. Inter-rater reliability was assessed using Kendall’s W. Results showed 
satisfactory inter-rater reliabilities (Van Rossum and Gagné, 1994) in the LA condition: 
kick, .96, punch, .84, high block .89, low block, .82, and in the HA condition: kick, 
.88, punch, .71, high block .85, low block, .88, club attack, .65, tackle attack, .81, 
counterattacks, .78.
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Procedure

At the start of the experiment, participants received information about the general pur-
pose of the experiment and they provided written informed consent and completed the 
STAI. Next, they put on their heart rate monitor and their protection gear. Then, they 
received general instructions, practiced the four tasks of the LA condition once, and 
took position on the cross facing the wall. The LA condition started when participants 
received their first instruction and turned around to face the opponent. After the LA 
condition, participants rated their perceived anxiety and mental effort as experienced 
during the condition. Then, they took off their helmet, put on the blinded goggles and 
had to wait for two minutes. The experimenters used these two minutes to bring the 
cameras to the other dojo, to place them in the correct position and to help the oppo-
nent put on his head guard. After the two minutes, participants were brought into the 
second dojo and positioned on the cross with their face to the wall. They took of their 
goggles and put on their helmet again. Then, the HA condition started when partic-
ipants received their first instruction and turned around to face the opponent. After 
the HA condition, participants again rated their perceived anxiety and mental effort as 
experienced during the condition.

Data analysis

4 (Group: Kickboxing, Karate, Krav maga, No martial arts) × 2 (Anxiety: LA, HA) 
ANOVAs were performed with Group as the between-subjects factor and Anxiety as the 
within-subjects factor. The 4 × 2 ANOVAs were performed on anxiety scores, mental 
effort scores, heart rates and average performance LAHA (performance scores averaged 
over kick, punch, high and low block per group and per condition). 4 × 2 ANOVAs were 
also performed on separate performance scores for the kick, punch, high block and low 
block. Furthermore, we performed univariate ANOVAs for the tasks only performed 
in the HA condition, with Group as the between-subjects factor. Univariate ANOVAs 
were performed on average performance HA (performance scores averaged over club 
attack, tackle attack and counterattacks), and on the separate scores for the club attack, 
tackle attack and counterattacks. Whenever appropriate, we performed post-hoc pair-
wise comparisons using Bonferroni corrections. The alpha level for significance was set 
at .05. Effect sizes were calculated using Cohen’s ƒ with 0.2 or less, about 0.3 and 0.4 
or more, representing small, moderate and large effects, respectively (Cohen, 1988). All 
analyses were performed in SPSS 20.0 (IBM SPSS, IBM Corp, Somers NY). 

Results

Mean anxiety scores, mental effort scores, heart rates and performance scores per group 
are presented in Table 5.2. Because the statistics of the separate tasks generally follow 
the average trend and for reasons of readability in this section, we only discuss the results 
of the manipulation checks, average performance LAHA and average performance HA 
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(see also Figure 5.2 and 5.3). Full statistics are presented in Table 5.3. Table 5.4 pres-
ents the p-values from the posthoc pairwise comparisons per group per skill. 

Table 5.2. Mean anxiety (1-10), mental effort scores (1-150), heart rate (bpm), and performance scores  

(1-5) for officers per group in the low- and high-anxiety condition (SDs between parentheses).

Kickboxing Karate/ jiu-jitsu Krav maga No martial arts

LA HA LA HA LA HA LA HA

Manipulation 

 Anxiety score 2.19 
(1.48)

5.06 
(2.40)

3.61 
(2.18)

5.80 
(1.99)

2.38 
(2.03)

4.61 
(2.64)

3.34 
(2.21)

5.73 
(2.17)

 Mental effort score 33.72 
(15.63)

60.94 
(27.14)

40.79 
(23.76)

66.57 
(24.14)

36.53 
(22.13)

53.80 
(26.54)

52.00 
(21.83)

68.05 
(17.82)

 Heart rate 138.62 
(17.35)

158.00 
(13.58)

125.11 
(28.19)

152.56 
(20.56)

123.29 
(14.03)

153.71 
(13.36)

133.00 
(14.87)

156.94 
(19.06)

LAHA

 Kick 4.77 
(0.36)

4.02
(0.74)

4.60 
(0.71)

3.92 
(0.67)

4.19 
(0.61)

3.48  
(0.91)

4.07
(0.60)

3.28 
(0.40)

 Punch 4.87 
(0.18)

4.06 
(0.57)

4.71 
(0.45)

3.93 
(0.72)

4.24 
(0.62)

3.50 
(0.47)

4.11 
(0.50)

3.09 
(0.77)

 High block 4.43 
(0.64)

3.90 
(0.70)

4.62 
(0.41)

4.07 
(0.64)

4.55 
(0.38)

3.52 
(0.59)

3.99 
(0.60)

3.37 
(0.58)

 Low block 4.04 
(0.74)

3.61 
(0.73)

3.88 
(0.83)

3.64 
(0.53)

3.67 
(0.63)

3.24 
(0.63)

3.35 
(0.63)

2.63 
(0.67)

 Average performance
 LAHA

4.53 
(0.37)

3.90 
(0.56)

4.45 
(0.51)

3.89 
(0.44)

4.17
(0.45)

3.43
(0.51)

3.88 
(0.41)

3.09 
(0.48)

HA only

 Club attack 3.70 
(0.77)

3.52 
(0.78)

3.54 
(0.72)

2.85 
(0.47)

 Tackle attack 3.58 
(0.62)

3.52 
(0.62)

3.18 
(0.40)

2.75 
(0.49)

 Counter attacks 3.71 
(0.56)

3.75 
(0.45)

3.19 
(0.37)

2.75 
(0.43)

 Average performance HA 3.66 
(0.58)

3.61 
(0.51)

3.30 
(0.40)

2.79 
(0.34)

Manipulation check

There were no significant interactions between anxiety and group for perceived anxiety, 
mental effort or heart rate, F(3,62) = 0.81, p = .65, F(3,62) = 1.14, p = .34, F(3,41) = 
1.25, p = .31. Furthermore, there were no main effects for group, F(3,62) = 1.56, p = 
.21, F(3,62) = 1.14, p = .34, F(3,41) = 0.84, p = .48. Yet, participants did report higher 
levels of perceived anxiety and mental effort and also had higher heart rates in the HA 
condition than in the LA condition, F(1,62) = 130.01, p < .001, ƒ = 1.46, 95% CI [2.00, 
2.84], F(1,62) = 61.46, p < .001, ƒ = 1.00, 95% CI [16.08, 27.09], F(1,41) = 145.80, p 
< .001, ƒ = 1.88, 95% CI [21.07, 29.53], respectively (see Table 5.2). Note that higher 
heart rates in the HA condition were probably caused (besides possibly by more anxiety) 
by more physical effort such as more trials, longer trials and performing counterattacks. 
Still, together the results show that the anxiety manipulation was successful.
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Average performance LAHA

The ANOVA on performance averaged over kicks, punches, and high and low blocks 
showed no significant interaction (see Table 5.3 for statistics). However, there was a 
significant main effect for anxiety, indicating that performance of all groups was worse 
in the HA condition than in the LA condition (see Figure 5.2). There was also a main 
effect for group. Posthoc pairwise comparisons revealed that participants with kick-
boxing experience performed significantly better than participants with krav maga ex-
perience, p < .05, 95% CI [0.25, 0.81], and with no martial arts experience, p < .001, 
95% CI [0.36, 1.09]. Participants with karate experience also performed better than 
participants with no martial arts experience, p < .001, 95% CI [0.30, 1.07], but not 
significantly better than participants with krav maga experience, p = .10. There was no 
significant difference in performance between participants with kickboxing experience 
and karate experience, p = 1.00, nor between participants with krav maga experience 
and with no martial arts experience, p = .19. Thus, participants with kickboxing and 
karate experience performed clearly better than participants with no martial arts expe-
rience. However, participants with krav maga experience did not perform significantly 
better than participants with no martial arts experience, but also not significantly worse 
than participants with karate experience who had much more experience. 

Table 5.3. Results of the 4 (Group: Kickboxing, Karate, Krav maga, No martial arts) × 2 (Anxiety: LA, HA) 

ANOVAs on performance per skill. Significant results are shown in bold.
Table 5.3. Results of the 4 (Group: Kickboxing, Karate, Krav maga, No martial arts) × 2 (Anxiety: LA, HA) ANOVAs on 
performance per skill. Significant results are shown in bold. 

 Anxiety Group Anxiety x Group 

Interaction 

Kick F(1,60) = 79.50, p < .001,  

ƒ = 1.15, 95% CI [0.57, 0.90] 

F(3,59) = 4.53, p < .01,  

ƒ = 0.48 

F(3,60) = 0.09, p = .97 

Punch F(1,60) = 115.21, p < .001,  

ƒ = 1.39, 95% CI [0.68, 0.96] 

F(3,60) = 12.62, p < .001, 

ƒ = 0.80 

F(3,60) = 0.68, p = .57 

High block F(1,60) = 50.87, p < .001,  

ƒ = 0.92, 95% CI [0.49, 0.88] 

F(3,60) = 6.81, p < .01,  

ƒ = 0.58 

F(3,60) = 1.42, p = .25 

Low block F(1,60) = 20.68, p < .001,  

ƒ = 0.59, 95% CI [0.26, 0.66] 

F(3,60) = 7.73, p < .001, 

ƒ = 0.62 

F(3,60) = 1.01, p = .39 

Average performance LAHA 

 

F(1,60) = 127.03, p < .001,  

ƒ = 1.46, 95% CI [0.56, 0.80] 

F(3,60) = 12.56, p < .001, 

ƒ = 0.80 

F(3,60) = 0.72, p = .55 

Club attack 

 

 F(3,62) = 5.55, p < .01,  

ƒ = 0.52 

 

Tackle attack 

 

 F(3,62) = 8.83, p < .001, 

ƒ = 0.65 

 

Counterattacks 

 

 F(3,62) = 19.30, p < .001, 

ƒ = 0.94 

 

Average performance HA 

 

 F(3,62) = 13.27, p < .001, 

ƒ = 0.80 

 

 



CHAPTER 5

76

Figure 5.2. Performance scores averaged over kick, punch, high and low block per group and per condition. 

Table 5.4. p-Values from the posthoc pairwise comparisons between groups on performance scores per task. 

Significant p-values are shown in bold.

Groups Comparison group Kick Punch High 

block

Low 

block

Club 

attack

Tackle 

attack

Counters

Kickboxing Karate/ Jiu-Jitsu p = 1.00 p = 1.00 p = 1.00 p = 1.00 p = 1.00 p = 1.00 p = 1.00

Krav Maga p < .05 p < .05 p = 1.00 p = .53 p = 1.00 p = .21 p < .05
No Martial arts p < .01 p < .001 p < .05 p < .01 p < .01 p < .001 p < .001

Karate/ 

Jiu-Jitsu

Krav Maga p = .27 p = .08 p = .39 p = 1.00 p = 1.00 p = .55 p < .05

No Martial arts p < .05 p < .001 p < .001 p < .001 p < .05 p < .01 p < .001
Krav Maga No Martial arts p = 1.00 p = .63 p = .18 p = .14 p < .05 p = .16 p < .05

 
Average performance HA

The ANOVA on performance averaged over the club, tackle, and counter attacks in 
the HA condition showed a significant main effect for group (see Table 5.3 for statis-
tics per skill). Posthoc pairwise comparisons revealed that participants with kickboxing 
experience, karate experience and krav maga experience performed significantly better 
than participants with no martial arts experience, p < .001, 95% CI [0.46, 1.30], p < 
.001, 95% CI [0.37, 1.26], p < .05, 95% CI [0.08, 0.96], respectively (see Table 5.2 
and Figure 5.3). There were no significant differences in performance between partici-
pants with kickboxing experience and those with karate experience or krav maga expe-
rience, p = 1.00, p = .19, respectively. There was also no significant difference between 
participants with karate experience and krav maga experience, p = .55. As can be seen 
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in Figure 5.3, participants with no martial arts experience scored on average below 3, 
which is insufficient performance. Thus, for the tasks that were only performed in the 
HA condition, participants with krav maga experience performed significantly better 
than participants with no martial arts experience, and not significantly worse than par-
ticipants with kickboxing or karate experience. 

Figure 5.3. Performance scores averaged over club attack, tackle attack and counterattacks. 

Discussion

The aim of the present study was to investigate whether officers with additional martial 
arts training experience (in their leisure time) performed better in ASDS scenarios under 
low and high anxiety and were better able to maintain performance under high anxiety 
than officers who just rely on regular police training. The most direct examination of 
whether a ‘realistic’ increase in training hours would lead to better performance, espe-
cially under anxiety, was the comparison of performance between officers with krav 
maga experience and officers with no additional experience, as the officers with experi-
ence in krav maga only had a few years of experience and trained once a week. A com-
parison between the two groups showed that there was no difference in performance for 
the tasks that were executed in both the LA condition and HA condition. However, for 
the tasks that were only performed in the HA condition, officers with experience in krav 
maga performed better than officers with no martial arts experience. This result indi-
cates that increasing officers’ training frequency may lead to better performance under 
anxiety. Moreover, there were no significant differences between officers with krav maga 
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experience and karate experience, and with kickboxing experience in the HA condition, 
while these officers had much more training experience. Further analyses showed that, 
irrespective of their training experience, officers performed significantly worse under 
high anxiety than under low anxiety. 

Thus, although performance of officers with krav maga experience was not significantly 
better than performance of officers with no martial arts experience for the tasks that were 
performed in both conditions, it was better for the tasks that were performed only in the 
HA condition. Recent expertise studies have found that advantages of more experienced 
participants are maximised in conditions that are closely related to competitive contexts 
(Mann et al., 2010; Müller et al., 2009), which may explain the absence of significant 
differences between officers with krav maga experience and officers with no additional 
experience for the tasks that were executed in both conditions (and why officers pass their 
ASDS exam, but still may experience problems on duty). For the tasks that were only 
executed in the HA condition, officers needed to anticipate the opponent’s intentions 
and self-initiate their actions, which is also the case in the line of duty. More experience 
often leads to better anticipation of opponents’ intentions because they are better able to 
pick up essential information (in a short period of time) for effective performance than 
their less-skilled counterparts (Savelsbergh et al., 2002; Ward, Williams, and Bennett, 
2002). Thus, our results indicate that training once a week may lead to a higher level of 
skill in threatening circumstances. 

However, against our expectations, additional experience with martial arts did not 
prevent that performance was affected by anxiety. Although additional experience led to 
better performance in the HA condition, performance was similarly affected in the four 
groups. Nieuwenhuys and Oudejans (2012) explain that anxiety affects performance 
as anxiety draws attention towards treat-related sources of information at the cost of 
task-related information (goal-directed attention) (see also ACT; Eysenk et al., 2007). 
This explanation is confirmed by several experiments concerning anxiety and police 
performance (Nieuwenhuys and Oudejans, 2010, 2011; Nieuwenhuys, Savelsbergh, 
and Oudejans, 2012). Thus also for officers with additional experience, attention was 
probably to some degree drawn to threat-related sources of information. Cognitive 
accounts of anxiety and performance show that with more anxiety, activation of the 
amygdala increases, which is related to decreases in the activation of prefrontal control 
mechanisms (Bishop et al., 2004; Bishop, Duncan, and Lawrence, 2004). This generally 
means that it is harder to pay attention to task-relevant information (goal-directed 
attention) under high anxiety (Nieuwenhuys, Savelsbergh, and Oudejans, 2012), 
which generally results in worse performance. So even though officers with additional 
experience were probably better in maintaining a certain level of goal-directed attention 
under high anxiety (Corbetta, Patel, and Shulman, 2008; Corbetta and Shulman, 
2002), their lower performance indicates that they were still affected.
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Therefore, it may be useful for officers to get used to performing under anxiety, so 
that they become better able to maintain goal-directed attention in such situations (cf. 
Nieuwenhuys and Oudejans, 2011). Bernstein (1996), an important pioneer in the areas 
of motor control and motor learning, argued that for a stable performance, it is necessary 
to accumulate experience with performing skills under complicated circumstances. 
Moreover, he states that time and effort are wasted when someone trains movements 
only in a simple, rhythmical way. In that case, the only probable outcome that will 
happen when someone applies the trained skill in real conditions is deautomatisation, 
which leads to decreases in performance. Thus besides training a sufficient number 
of hours, it is important that officers are also confronted with varying situations (and 
accompanying levels of anxiety) that could occur in the line of duty (Bernstein, 1996). 
As an example, Nieuwenhuys and Oudejans (2011) found that training with a certain 
level of threat (i.e., officers and suspects shot with coloured soap cartridges) at realistic 
locations (e.g., a shopping street, a home) helped officers to maintain handgun shooting 
performance in threatening circumstances (see also Oudejans, 2008; Oudejans and 
Pijpers, 2009, 2010). Whether such trainings would lead to similar positive effects 
for ASDS remains to be determined (see also Duke, Simmons, and Cash, 2009, Van 
Rossum, 2000 and Ward et al, 2007, for more evidence that training strategy is an 
important contributor to performance). 

Note that several limitations should be kept in mind. First, the unbalanced gender 
distribution among groups (see Table 5.1) may limit the extent to which our findings can 
be generalised, especially because we were most interested in the comparison between 
officers with krav maga experience (15 men, 0 women) and officers with no additional 
experience (15 men, 4 women). However, we performed additional analyses on average 
performance LAHA and HA of only the male participants. This led to a similar pattern 
of results. 

Second, our groups also differ on age, working experience, and BMI, which may 
have affected the comparisons between groups. Yet, the officers with krav maga 
experience were on average older and had a higher BMI than officers with no additional 
experience. Therefore, if anything, these characteristics would have had a negative effect 
on performance of the officers with krav maga experience in comparison with officers 
with no additional experience. 

Third, the differences in characteristics among participants of the three martial art 
groups make it impossible to draw conclusions about differences in effectiveness of the 
martial arts for police work. The officers were mainly included to examine whether 
a certain degree of extra training experience would lead to better performance under 
anxiety. Furthermore, martial arts techniques are developed for use in competitions and 
not on the street. Therefore, it is not certain whether such skills are also effective (or 
proportional) for officers in the line of duty. Thus, our results are not suitable to draw 
conclusions about the usability of any particular martial arts skill during police work. 
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More research is needed to find out whether the current set of ASDS can be improved 
in terms of usability in the line of duty.

To conclude, our results indicate that training one hour on a weekly basis may 
already increase officers’ performance in threatening circumstances. More experience 
will probably lead to better anticipation of others’ intentions and self-initiation of 
actions, which is most important in the line of duty. Still, although more experience 
seemed to benefit performance under threat, more experience did not prevent officers 
with additional experience from performing worse under high anxiety. Therefore, next 
to training more frequently, results from previous studies (Nieuwenhuys and Oudejans, 
2011; Oudejans, 2008) indicate that officers’ performance in threatening circumstances 
on duty may also benefit from training ASDS under higher levels of anxiety.


