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EVALUATION OF TESTS FOR THE ASSESSMENT
OF POLICE OFFICERS PHYSICAL ABILITIES!

Radivoje Jankovi¢, PhD?
Nenad Koropanovski, PhD
Rasa Dimitrijevi¢, PhD
University of Criminal Investigation and Police Studies, Belgrade

Abstract: Physical abilities play an important role in the performance of police work
and are one of the main preconditions for the effectiveness of critical incidents resolv-
ing. Therefore, one of the methods for determining the police officers working skills
is checking the basic physical abilities (BPA) and specific physical abilities (SPA) de-
velopment levels. The problem in this paper was the evaluation of the BPA tests used
by the police organizations and the Test for assessment of specific physical abilities of
police officers (OC,, ). The aim of the study is to determine the battery of tests that
describes the observed space from the aspect of professional orientation. The sample
consisted of 99 male examinees (age 28.1 £ 6.1 years) divided into four groups: 30
ACPS students, 28 members of the General Police Unit, 17 members of the Special An-
ti-terrorist Unit and 22 subjects of control group. Eighteen BPA variables were used, as
well as the efficiency of a job related fitness test OC,, . with metabolic and functional
physical activity indicators. Based on the descriptive indicators, factor analysis has de-
termined the mutual structure and structure of quantitative relations between all BPA,
SPA and metabolic variables. The analysis of communality determined that extrusion
values in all variables ranged from 0.456 to 0.862. The obtained results cumulatively
explained 67.51% of the variability, and four main groups of factors are distinguished.
The first group is defined by the specific physical abilities of police officers, the second
by maximum muscular forces, the third by variables of the rate of force development
and the fourth by physiological variables. Based on the analysis of the obtained results
average values, it was found that 54.86% of respondents correspond to the group they
belong to. In practice, in selection and control of the BPA level, the battery of tests are
used for the assessment of the police officers complete motor space. Finally, the results
of this study indicate that the tests OC,, , , Long jump and the maximum number of
pull-ups, mostly discriminate efficiency in motor space of police officers.

Key words: police, obstacle course, physical abilities

1 This paper is the result of the research on project: “Management of police organization in preventing
and mitigating threats to security in the Republic of Serbia®, which is financed and carried out by the
Academy of Criminalistic and Police Studies, Belgrade - the cycle of scientific projects 2015-2019.

2 radivoje.jankovic@kpa.edu.rs
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INTRODUCTION

Police officers interventions are performed in complex circumstances and can range from
verbal warning to the use of different levels of physical force (Dopsaj et al., 2012). Resolving
certain tasks in a legitimate and efficient manner, among others, implies an adequate level of
development of basic physical abilities (BPA) and specific physical abilities (SPA) (Vuckovié
etal.,, 2011%). Physical abilities are particularly important during interventions in critical situ-
ations. More concrete, these situations involve assisting people in natural disasters, traffic ac-
cidents and overcoming the individuals who commit assault or resist (Anderson et al., 2001).
For these reasons, assessment of the BPA and SPA level development is an integral part of
the selection, education and determination of the working ability of police officers, with the
method of testing and norms defined in relation to gender, age and professional specialization
(Jankovi¢ & Dimitrijevi¢, 2012).

In previous studies of physical abilities in the police officers population, muscular strength
and general aerobic endurance were singled out as the most important abilities in selection
processes, physical abilities levels assessment and successful performance of police work
(Nutting and Maxwell, 1992; Bonneau and Brown, 1995; Anderson et al., 2001). Also, it was
found that a certain level of manifestation of the maximum isometric force of the back and
leg extensors and the maximum isometric force of the hand finger flexors, may have signif-
icance for the successful and efficient execution of police duties (Blagojevic, 1996; Dopsaj &
Vuckovic, 2006). Since the repetitive power is the muscular ability to realize successive fast
and powerful movements during the creatine phosphate energy phase, which are carried out
in the zone of maximum and submaximal intensity, it is one of the properties that statistically
significant describe the specific motor space and manifests itself in a large number of police
tasks (Arvey et al., 1992; Dopsay et al., 2002). The importance of speed power in police work
is reflected in the fact that it is expressed in the area of specific physical abilities such as
punches, throws, levers and blocks or, in the area which represents a self-defense techniques,
in handling and use of the official weapons (Blagojevic¢ et al., 2006; Vuckovi¢ et al., 2011%). On
the other hand, general aerobic endurance as a physical ability, may be considered as one of
the health-related physical fitness most important component (Kayihan et al., 2014). During
the working career of police officers, it was noticed that with a reduction in the time spent on
physical activities, the risk of cardiovascular disease increases, as well as a significant increase
in body weight (Sorensen et al., 2000). Also, police officers with better general aerobic abilities
in situations of specific fatigue, recovers more quickly from stress, or have greater tolerance to
stress (Blagojevi¢ et al., 2006).

The level of physical abilities development should be also considered in the context of spe-
cific tasks that are characteristic for the different police unit organizations. In this sense, the
battery test should be designed to suit the real situations that are more likely to be met by po-
lice officers (Anderson et al., 2001; Lonsway, 2003). This accomplishes one of the basic goals
- selection of the individuals with adequate physical abilities for work in the police (Dopsaj et
al., 2007). Previous studies have shown that batteries containing tests for assessing different types
of strength and aerobic endurance are justified in the selection of personnel to work in the police,
and that BPA monitoring in this area represents a good prediction for the successful performance
of police duties (Arvey et al., 1992; Bonneau & Brown, 1995; Boyce et al., 2008). In addition
to a battery of tests for BPA assessment, for more specific indicators of the professional ability
of an individual, job-related fitness test are used (Strating et al., 2010; Jankovi¢ et al., 2015).
These tests aim to assess the level of specific fitness and correspond to situational conditions
and efforts made during professional tasks (Anderson et al., 2001; Dopsaj & Jankovi¢, 2014).
This means that the test simulates, or contains, the most significant areas of the motor space
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in solving critical situations (Bonneau & Brown, 1995; Lonsway, 2003). Studies have shown that
in the majority of cases there are: running, jumping, crawling, maintaining balance, pulling,
climbing, lifting, carrying or pulling loads, pushing and fighting. It has also been found that
these tasks take place in the duration of 60 to 120 seconds in the submaximum or maximum
intensity zone (Anderson et al., 2001; Jackson & Wilson, 2013; Dopsaj & Jankovi¢, 2014).

Based on the above, it is evident that for determining the physical fitness of police officers, a
complete motor space from the aspect of BPA and SPA is observed, for which different batteries
of tests are used (Wilmore & Davis, 1979; Greenberg & Berger, 1983; Bonneau & Brown, 1995;
Lonsway, 2003; Strating et al., 2010; Jackson & Wilson, 2013). Improving the quality of testing
of basic and specific physical abilities may be obtained by the measurement characteristics of
instruments, new measurement procedures, normative parameters and finally, with their pro-
fessional implementation (Fajnman, 1999; Strating et al., 2010). The problem in this study is the
evaluation of the tests used for assessing police officers BPA and the job-related fitness test to
assess police officers SPA (OC, ). The aim of study is to establish a battery of tests that stands
out as the dominant representative of the observed area in terms of professional orientation.

RESEARCH METHODS

THE SAMPLE

The study involved a total of 99 respondents with an average age of 28.1 + 6.1 years, which
were divided into four subsamples. The first group consisted of 30 male students of the third
studying year at the Academy of Criminalistic and Police Studies (ACPS_m), aged 22 + 1.1
years, where all respondents underwent education in the course of the Specialized Physical
Education. The second group consisted of 28 members of the General Police Unit (GPU m),
aged 32.4 £ 4.5 years, with 8.7 + 4.6 years of average working experience in the Ministry
of Interior and they all have passed educational treatment for police work. The third group
consisted of 19 members of the Special Anti-terrorist Unit (SAU_m), aged 33.1 + 4.6 years.
The fourth group included 22 respondents of the control group (CON_m), which are in recre-
ational level engaged in the martial arts (aikido, karate and the Russian systema). The average
age in CON_m was 26.5 + 4.9 years, the average sports experience was 3.4 + 1.3 years and the
average weekly training range was 2.9 + 0.7 hours. All respondents have undergone the neces-
sary education course to solve specific motor assignments that are performed within OC
in the extent of 9 instructional training school lessons.

SAPO1

THE VARIABLES SAMPLE

Eighteen BPA variables were used, as well as the efficiency of a job related fitness test OC,,
»o, With metabolic and functional physical activity indicators. The variables of BPA were mea-
sured by standard procedures (Dopsaj et al., 2010), and values were established for: the max-
imum isometric force of the left hand finger flexors (FmaxLH); the rate of force development
of the left hand finger flexors (. LH); the maximum isometric force of the right hand finger
flexors (FmaxRH); the rate of force development of the right hand finger flexors (. RH); the
maximum isometric force of the back extensors (FmaxB); the rate of force development of
the back extensors (. B); the maximum isometric force of the legs extensors (FmaxL); the
rate of force development of the legs extensors (,, L); the Abalac test (ABL); the Long jump
(LJ]); the maximum number of sit-ups with trunk rotation performed in 30 seconds (SU); the
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maximum number of pull-ups (PULL); the time required for the 15 push-ups (PUSH); 30
meters maximum speed running with a start from the ground (30m); a 300 yards shuttle run
test (SRT300); the Cooper test (CT); the Illinois test agility (IAtest).

The specific physical abilities are evaluated by using the job related fitness test: the obstacle
course for the assessment of police officers specific skills (OC,, ). The OC, , was realized on a
space with the surface of 25x15 meters (Figure 1). Prior to the test, OC,, , was introduced (each
part of the test was explained in detail). Then the subjects practiced every course task in the period
of two school classes (90 minutes), and completed the OC,, ,, with high intensity soon after. After
a break lasting at least 24 hours, the subjects were tested for the first time (Test 1) preceded by a 10
minute warm up. The Test 1 recovery consisted of 15 minute low intensity run and walk, as well as of
5 minute stretching. After 48 hours, namely the time period which enabled a full physical recovery,
the subjects repeated the testing where the following variables were measured: the time required for
the realization of OC,, . (t;,,,)> the concentration of lactate in capillary blood in the fifth minute
of the recovery (La,) and the maximum heart rate (HR ). The obstacle course of police officers
specific skills is structured on the basis of motor assignments that hypothetically simulate situations
and tasks for which, in space-time frame, police officers must be practically trained (Figure 1). In
this way, each individual comes into the stressful situations of growing physical fatigue, in which all
technical-tactical movements must be perform correctly (Dopsaj & Jankovi¢, 2014; Jankovic et al.,
2014). OC,,,,,, included the following tasks:

A. Starting on sound signal,
B. 20m sprint in a straight line,
C. Stopping, taking cover and reaching for the firearm,

D. After threat assessment, while holding the gun in firing position, subject leaves the
cover from the left side, passes the cones from the outer side and crawls underneath the rope
set at 55 cm height in marked spots. Distance between the cones is 250 cm,

E. Stopping and taking cover, changing the magazine and putting the firearm back on the
duty belt,

E Three part task: 1. Crossing over 110 cm high obstacle; 2. crawling beneath 55cm ob-
stacle (F’); 3. Crossing over 110 cm high obstacle. The distance between the obstacles being
250 cm,

G. Approaching the focus pad (held by an assistant), throwing 4 punches and 2 kicks with
maximal speed and intensity,

H. Climbing the 70 cm high platform and crossing the 120 cm high and 500 cm long
balance beam.

I. Leaping on the math with a forward roll,

J. Approaching the punching bag, taking baton, hitting the bag 4 times with maximal effi-
ciency and putting the baton back on the duty belt,

K. Reaching the mats and defending against predetermined attack, overcoming the attack-
er using SPA techniques, controlling and handcuffing him,

L. 15 m maximal speed running, with changing of direction to the dummy (sack),

M. Reaching the dummy (sack) and lifting it (men) or preparing for dragging the dummy
(women),

N. Carrying the dummy or sack (men) or dragging it (women) for 10 m from the starting
position to the marked point,

O. Safely placing the dummy (sack) on the ground,
P. Running through the finish line.
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Figure 1. Design of the OC

SAPO1

The time required for the realization of OC,,,  was measured by Physical Abilities Test-
ing computer system - PAT 02 and is expressed in seconds with two decimals (Dopsaj &
Jankovi¢, 2014). PAT 02 consists of a measuring device, a set of required cables, application
software and running sensors. The respondent passes through the first sensor and activate
the chronometer, and by passing through the sensor at the end of the polygon switches off
the time measurement. Capillary blood sampling was performed by the Unistik 3 Comfort
(Owen Mumford, Ltd., U.K.) disposable lancet. Lactate concentration was determined with
the portable lactate analyzer of the latest generation (Lactate Plus NOVA biomedical, USA),
by biosensor method with lactate oxidase (Lactate Methodology - Lactate oxidase biosensor)
(Hart et al., 2013). The concentration of lactate in capillary blood in the fifth minute of the re-
covery (La,) is expressed in mill moles per litre (mmol/L), as a measure of metabolic acidosis.
The maximum heart rate (HR ) was measured by a mobile heart rate monitor SIGMA PC
15 (Sigma Electro GmbH, Germany).

STATISTICAL DATA PROCESSING METHODS

The results are presented through the basic indicators of descriptive statistics. In a further
results processing by the factor analysis, the mutual structure and structure of quantitative
relationships between all general and specific physical and metabolic variables were deter-
mined (Hair et al., 1998). For all statistical analysis software program IBM SPSS Statistics 22,
ID: 729327 (premium faculty pack) was used.

RESULTS
Table 1 shows descriptive statistics results of the BPA and the measured OC,, , | parameters.
Table 1. Descriptive statistic results for all groups
ACPS_m GPU_m SAU_m CON_m

Variables MEAN| SD | MEAN| SD |MEAN]| SD | MEAN| SD

FmaxLH (DaN) | 53.47 | 6.94 | 44.82 585 | 51.85 | 6.76 | 49.18 | 9.15
2onlLH (DaN/s) | 53.16 | 21.18 | 42.29 | 27.00 | 50.37 | 18.77 | 43.60 | 21.07
F RH (DaN) | 56.83 6.85 | 51.04 | 5.39 | 5436 | 7.20 | 52.05 8.53
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woRH (DaN/s) | 5437 [ 19.33 | 4146 | 21.54 | 52.34 | 22.15 | 44.60 | 21.29
F_B(DaN) | 167.86 | 18.11 | 148.06 | 18.28 | 168.24 | 19.00 | 155.47 | 15.17
wuB (DaN/s) | 67.64 | 2654 | 60.62 | 18.05 | 72.17 | 20.51 | 65.82 | 17.75
F_L(DaN) | 165.58 | 18.12 | 142.48 | 19.83 | 165.72 | 16.59 | 149.96 | 16.46

| oL (DaN/s) | 6635 | 22.69 | 61.58 | 16.64 | 73.36 | 24.13 | 66.95 | 28.48
ABL (cm) 4338 | 577 | 36.06 | 6.07 | 4229 | 559 | 40.04 | 5.04
LJ (cm) 23578 | 10.88 | 205.13 | 23.35 | 230.89 | 13.73 | 222.14 | 14.91
SU (No) 2855 | 2.55 | 21.79 | 5.66 | 29.22 | 232 | 2562 | 2.50
PULL (No) | 1503 | 5.09 | 437 | 528 | 1972 | 517 | 9.06 | 5.18
PUSH (s) 1196 | 148 | 1587 | 3.54 | 1143 | 084 | 1279 | 2.24
30m (s) 451 | 015 | 488 | 020 [ 452 [ 015 | 470 | 0.22
SRT, (s) 6454 | 2.85 | 7140 | 644 | 62.86 | 2.15 | 66.71 | 2.34
CT (m) 2602.01 | 220.84 | 2163.28 [ 265.06 | 2880 [229.49|2389.61 | 196.77
1A, (s) 1881 | 1.13 | 2033 | 156 | 17.23 | 046 | 1927 [ 1.22

t o (5) 87.92 | 698 | 9439 | 11.06 | 76.87 | 7.43 | 90.89 | 8.84
La (mmol/L) | 12,60 | 225 | 1252 [ 229 | 1151 | 1.77 [ 1120 | 2.24
HR__ (B/min) | 187.88 | 5.63 | 18331 | 6.70 | 17472 | 8.91 | 182.28 | 8.35

The analysis of communality determined that extrusion values in all variables ranged from
0.456 to 0.862. which means that retained factors largely explain the variability in all complet-
ed tests. The obtained results cumulatively explained 67.51% of the variability, and four main
groups of factors are distinguished. Table 2 shows the results of factor analysis.

Table 2. The variables Igen scores by main components

Main component

Variables 1 2 3 4
SRT,, (s) -0.864 | -0.211 | -0.203 | 0.024
PULL (No) 0.830 0.510 0.261 | -0.176
PUSH (s) -0.806 | -0.338 | -0.126 | -0.013
SU (No) 0.804 0.340 0.111 0.181
L] (cm) 0.795 0.396 0.081 0.015
IA  (s) -0.779 | -0.154 | -0.373 | 0.340
CT (m) 0.776 0.193 0.347 | -0.317
30m (s) -0.717 | -0.272 | -0.175 | 0.194
ABL (cm) 0.717 0.361 0.006 0.105
toupor (8) -0.705 | -0.134 | -0.305 | 0.003
F_ RH (DaN) 0.236 | 0.9t15 | 0.216 | -0.005
F_ LH (DaN) 0.350 0.897 0.212 | -0.090
F_ L (DaN) 0.492 0.892 0.247 0.158
F_ B (DaN) 0.508 0.862 0.286 0.113
el H (DaN/s) 0.190 0.452 0.739 | -0.037
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wol (DaN/s) | 0193 | 0101 | 0721 | 0.126
woLH (DaN/s) | 0.124 | 0367 | 0.688 | 0.064
B (DaN/s) | 0243 | 0.061 | 0.657 | -0.090
HR__(B/min) | -0.084 | -0.014 | -0.122 | 0.807
La (mmol/L) | 0.001 | 0.071 | 0236 | 0.727

DISCUSSION

The four groups of factors were identified by factor analysis. The first factor group is de-
fined by the specific physical abilities of police officers, and besides the OC,, ,,, test, includes
the aerobic and anaerobic ability, the repetitive power of the arms flexors and extensors, as
well as the repetitive power of the abdominal flexors. This group also includes the explosive
power of the legs and maximal running velocity. The common denominator of the second
factor group are the values of the maximum force (F_ ,F . F . F ) while the third
factor group includes all four measured rate of force development variables. The fourth factor
group includes physiological variables: the maximum heart rate and measured concentration
of lactate in capillary blood after polygon realization (Table 2).

In the research on a population of police officers (Milosevi¢, 1985), the structure of motor
characteristics was examined with a battery of tests which included 76 physical and 4 mor-
phological tests. By the use of the factor analysis, it has been established that for successful
performance of professional duties, police officers should have adequately developed phys-
ical abilities in the space of different types of muscular power (maximum, dynamic, speed
and explosive), anaerobic endurance, as well as velocity and precision in performing of the
self-defence techniques. In the research conducted by Blagojevi¢ (1996), it has been found
that it is possible to predict the dynamics of judo-technique structuring with a high level of
reliability. A factor that is defined as the general factor of judo education is distinguished.
It was concluded that the efficiency of judo-technique training in police officers population
depends on both morphological and physical manifest and latent variables. In the studies
which investigated the formation of the battery of tests based on the analysis of bona fide
occupational requirement, it was concluded that the battery of tests, except for the assessment
of BPA should also contain the tests that simulate specific police tasks. More specifically, the
traffic patrol police officers additional test should have a simulation of jumping over the high-
way border or fence and the arrest of a suspect who refuses to cooperate and is located in the
vehicle (Wilmore & Davis, 1979). Also, on the basis of regression analysis, it was determined
that the probability of success in overcoming the suspect is increased if better results are
achieved on the strength tests: maximum bench press, upright rowing, leg press and hand grip
(Greenberg & Berger, 1983).

Considering that the quality of the police officers professional skills depends on SPA level
(e.g., self-defence techniques, use of the police baton, handling of the gun), they need to be
permanently trained (Vuckovi¢ et al., 2011%). It was found that the Police Physical Competen-
cy Test execution efficiency is associated with the time that a police officer used for physical
activities. Also, the job related fitness tests may be used as the mean for SPA improvement,
because OC practising has an educational effect (Jankovic et al., 2015). In addition, it has

SAPO1

been shown that OC, , is a valid test for assessing the specific abilities of police officers in

anaerobic-lactate regime (Dopsaj & Jankovic, 2014), and that there is a significant correlation
between the results of the polygon with the BPA. The highest level of positive correlations
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were found between OC,,,, and tests that assessed the repetitive power of the abdominal

flexors, agility and anaerobic and aerobic endurance (Jankovi¢ & Koropanovski, 2017).
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Figure 2. Analysis of the main components with a limit in relation to group membership.

In this study, the results of a factor analysis showed that 54.86% of the variability can be
explained by belonging to a group in relation to the professional specialty. Of all the tests car-
ried out from the motor area, the explosive power of the leg muscle extensors, or the variable
L], proved to be the most discriminating. With the explosive power of the leg muscle exten-
sors, the collinear are the maximum isometric force of the back and leg muscles extensors ,
which implies that these tests, according to the generator of physical abilities, are mutually
related. The effectiveness of specific police skills polygon realization is collinear with I.and
best separates members of the Special Anti-terrorist Unit compared to other tested popula-
tions (Figure 2). In practice, in selection and control of the BPA level, the battery of tests are
used for the assessment of the police officers complete physical abilities space. Finally, the
results of this study indicate that the tests OC,, . , Long jump and the maximum number of
pull-ups, mostly discriminate efficiency in police officers physical abilities.

The most important limitation of this study lies in a fact that our sample was relatively
small and ageing disperse, which should be taken into account in comparison with the other
worldwide results. Another limitation refers to the lack of data on dietary and exercise habits,
as well as on the morphological characteristics. Finally, the study did not evaluate the clas-
sification of the respondents relative to their respective departments, the workload levels to
which they were exposed during professional engagement, or their performance efficiency.

CONCLUSION

The aim of this study was to determine the representative battery of tests that in the future
period would be used for the assessment of the observed physical abilities areas. The study in-
volved 99 respondents which were divided into four subsamples.: 30 ACPS students, 28 mem-
bers of the General Police Unit, 19 members of the Special Anti-terrorist Unit and 22 respon-
dents of the control group recreational engaged in the martial arts. Respondents were tested
with eighteen variables of basic physical abilities, and for the needs of determining specific mo-
tor abilities, the job-related fitness test OC,, ,, was used. The results were primarily processed
by descriptive statistical analysis and then by application of the factor analysis. The results of the
research have shown that it is possible to separate the tests for the assessment of police officers
SPA. On the basis of factor analysis results, tests that mostly discriminate police officers SPA

are: the job-related fitness test OC, , , the Long jump and the maximum number of pull-ups.
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