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Featured Application

This study is relevant to police training and performance, addressing a critical need for
reliable and ecologically valid assessment protocols. Identifying specific fitness attributes
that predict performance in the studied police physical tasks provides valuable insights for
recruitment, selection, and training programs.

Abstract

(1) Background: It seems that (i) the most frequent and critical physical tasks during police
service are fence jump, victim drag, and arrest suspect, and (ii) high fitness attributes are
conducive to solving police physical tasks with higher success rates. By this, this study aims
(i) to evaluate the reliability for assessing police physical tasks (PPTs) and (ii) to identify the
fitness attributes that best explain the performance in carrying out PPT. We hypothesize
that performance in PPT presents high reliability and that fitness attributes are significant
predictors of performance in PPT. (2) Methods: A total of 76 cadets from the Portuguese
Police Academy completed (i) three PPT (fence jump—FJ; victim drag—VD; and arrest
suspect—AS) in two distinct sessions (T1 and T2), separated by a one-week interval (test–
retest design), and subsequently, separated by a one-week interval, (ii) seven fitness tests
(T3; cross-sectional design). (3) Results: It was observed that (i) the mean difference in
performance (T2-T1) in FJ was 0.05 s (ICC = 0.88), in VD was −0.06 s (ICC = 0.92), and
in the AS was −1.21 s (ICC = 0.81); (ii) male cadets were significantly faster, more agile,
stronger, and more resistant than female cadets, and they were significantly faster at FJ and
VD; (iii) in females, performance in the 30 m sprint tests, sit-ups, and horizontal jump are
predictors of FJ, VD, and AS, respectively; and (iv) in males, performance in the horizontal
jump and the 20 m shuttle run are predictors of FJ performance, while handgrip strength
is a significant predictor in the VD. (4) Conclusions: This study showed that (i) the PPT
evaluation protocol presents high reliability (ICC of 0.87, SE = 0.17), suggesting that it is
a reliable protocol, capable of being applied to police officers, and (ii) within the scope of
attributes that predict performance in the PPTs under study, it appears that the explosive
strength of the lower limbs is a relevant attribute, regardless of gender.

Keywords: arrest suspect; fence jump; physical tests; police officer; victim drag

1. Introduction
The Portuguese Public Security Police (PSP) is a comprehensive security force that

carries out its activities daily, 365 days a year, within a complex and increasingly demanding
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security framework. Society expects the Police to be well prepared in many areas, especially
in the physical, technical, and psychological dimensions.

It is known that police service is highly complex and unpredictable, as it involves a set
of demanding physical tasks, many of which take place in volatile and harmful scenarios,
which may at any time compromise the physical and psychological integrity of police
officers [1]. In fact, during operational service, police officers perform a multitude of tasks,
many of them of a physical nature, which may require them, for example, to perform actions
such as climbing/descending stairs, running, pulling/pushing, overcoming obstacles, and
chasing suspects, among others [2].

Considering the above, factors such as frequency were considered to determine the
main physical tasks performed by police officers [3]. Given the enormous diversity of
functions, a literature review was used to narrow down the physical tasks performed by
police officers, i.e., overcoming an obstacle at high speed (police chase), transporting a
victim (assistance situation), and carrying out an arrest of a suspect of unknown risk using
handcuffs, which are three of the physical tasks considered the most frequent during police
service [4].

Thus, regarding running, Wollack and Associates [5] indicate that it is a task that, on
average, does not last more than one minute (11% of the agents’ runs last less than two
minutes), with jumps being frequent to avoid, overcome, and/or circumvent obstacles.
Regarding the act of jumping, the average height of the obstacles overcome is 0.914 m,
while when climbing/climbing, most fences are 1.524 m or less [5].

Regarding the dragging task, the author concluded that it is typically performed
unassisted, over distances of less than 30.48 m, and can consist of dragging or pulling
objects and/or people. Regarding the energy cost, in cases where the effort lasts longer
than two minutes (e.g., pursuits and use of force), the resistance level is approximately 75 to
90% of maximum capacity. Finally, regarding the use of force, in 75% of arrests, resistance
is moderate to strong, and the duration varies between 30 and 120 s, depending on the
specific situation [5].

Given the above, and after reviewing the literature, the tasks described above represent
three of the most frequent tasks during police action [4]. Therefore, it is appropriate to define
the three physical police tasks that serve as the basis for this research. In this sense, the
tasks are as follows: (i) obstacle crossing; (ii) victim transportation; and (iii) suspect arrest.

Beck et al. [2] demonstrated that, from a physical perspective, some actions are more
physically demanding than others. For example, an action involving a dismounted pursuit
of a suspect, overcoming obstacles, and culminating in an arrest (handcuffing) is more
demanding than a mere dismounted patrol or even the simple act of driving. However,
although most of the time the tasks police officers perform are not physically demanding,
given the complexity and unpredictability of police work [6], law enforcement officers must
always maintain the physical and mental conditions required to accomplish their mission.

According to Lockie et al. [7], there is an increasing concern for the fitness of police
officers, because it is considered crucial for their functional performance in carrying out
their mission. A good fitness profile seems essential for the functional performance of
police officers in exercising their duties [7–9], and the conviction that a police officer
with good fitness attributes can better react to the adversities inherent to the profession
highlights that regular fitness assessments are fundamental to ensure effective functional
performance [2,8]. However, current fitness tests to evaluate police officers may not
accurately reflect operational demands. From the perspective of excellence in police officer
activity, it makes sense to confirm that the protocol for assessing the fitness attributes of
female and male police officers reproduces the physical demands inherent to the role [10].
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Because of the above, it seems crucial to verify whether there is a significant correlation
between performance in fitness tests and police physical tasks. Furthermore, this is particu-
larly relevant since, according to Canetti et al. [10], from the perspective of excellence in
police service, it is appropriate to assess police officers’ fitness attributes to reflect the role’s
physical demands.

Given the above, it seems pertinent to identify which fitness attributes best explain per-
formance in carrying out police physical tasks. In addition, we believe that understanding
specifically which attributes are most significant in the performance of police physical tasks
is a clear scientific and operational opportunity that can help to improve police officers’
recruitment and selection processes, and to ensure that police officers are better prepared
to face the challenges of a constantly evolving operational context.

In accordance, the current research aims (i) to evaluate the reliability of three police
physical tasks (i.e., fence jump, victim drag, and arrest suspect) and (ii) to identify the
fitness attributes that best explain the performance in carrying out police physical tasks.
This will allow confirming (or refuting) the hypotheses that (i) the performance in the police
physical tasks presents high reliability in terms of reproducibility; (ii) there is a significant
correlation between performance in fitness tests and police physical tasks; and (iii) fitness
attributes are significant predictors of the performance in carrying out the police physical
tasks.

2. Materials and Methods
2.1. Study Design

This study comprises two parts, i.e., (i) a methodological investigation with a longitu-
dinal test–retest design was used to evaluate the protocol’s reliability for assessing police
physical tasks (PPTs), and (ii) a cross-sectional study was used to analyze the relationship
established between the performance in PPT and fitness profile. The research was con-
ducted with police cadets in the 3rd and 4th years of the 5-year Police Officer Training
Course (Higher Institute of Police Sciences and Internal Security, Lisbon, Portugal).

The protocol was carried out in three distinct sessions, separated by a one-week inter-
val (seven days): (i) briefing, informed consent, biosocial and anthropometric assessment,
and assessment of PPT (T1); (ii) second moment of assessment of PPT (T2); and (iii) fitness
assessment (T3) (Figure 1).

 

Figure 1. Study design scheme. Key: T1, first assessment moment; T2, second; and T3, third.



Appl. Sci. 2025, 15, 9271 4 of 18

2.2. Participants

A non-probabilistic convenience sample of 76 (84.4%) police officer cadets (female,
n = 14, 63.6%; male, n = 62, 91.2%) from the 3rd and 4th years of the 5-year Police Officer
Training Course (Higher Institute of Police Sciences and Internal Security, Lisbon, Portugal)
participated voluntarily in this study (see Table 1). The participants were informed of the
objectives of the research and its assumptions, and all agreed to carry out the study by sign-
ing the informed consent form. The study was approved by the Higher Institute of Police
Sciences and Internal Security (Lisbon, Portugal) and Portuguese Public Security Police
(Process No. SECDE202400003ASP of 15 November 2024). It was conducted following the
conditions established in the Declaration of Helsinki [11].

Table 1. Characterization of participants.

Female Cadets Male Cadets Total
(M ± SD) (M ± SD) (M ± SD)

Age (years) 27.36 ± 4.65 25.70 ± 5.85 26.00 ± 5.66
Height (m) 1.66 ± 0.06 1.77 ± 0.06 1.75 ± 0.07
Weight (kg) 63.14 ± 6.74 76.16 ± 8.20 73.76 ± 9.40

Body mass index (kg/m2) 22.03 ± 2.28 24.40 ± 2.35 24.15 ± 2.39

2.3. Procedures and Instruments

The cadets were evaluated during the morning physical education and sports session
(90 min) of the class (each class has ~20 participants), and the protocol applied was as
follows: (i) T1-biosocial data, anthropometric assessment, and evaluation of PPT; (ii) T2-re-
evaluating PPT; and (iii) T3-fitness evaluation.

In the assessment of the participants’ biosocial characteristics (T1), the following
variables were considered: (i) sex (female; male) and (ii) age (years).

In the anthropometric assessment (T1), the following were considered: (i) height
(m) and (ii) weight (kg). A tape measure was used to measure height, and weight was
obtained using a digital scale (TANITA, Dual Frequency Body Composition Monitor,
RD-953-BK, Tanita Ltd., Amsterdam, The Netherlands). Complementarily, body mass
index was calculated using the following equation: weight (kg)/height (m)2 [12]. In both
measurements, the participants were barefoot and wearing only shorts and a t-shirt.

The three police physical tasks (Figure 2) were evaluated twice (T1, test; T2, retest)
with the time interval of application being one week (seven days) [11–13], as adopted in
previous studies with this specific population [13]. The protocol was applied at the same
time (during the same Physical Education and Sports class), at the same location (Sports
hall of the Higher Institute of Police Sciences and Internal Security, Lisbon, Portugal), and
under similar weather conditions at both moments.

Figure 2. Scheme of the police physical task (PPT) assessment protocol.
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The protocol for evaluating PPT includes the following functions, in the respective
order of execution (Figure 2): (i) fence jump; (ii) victim drag; and (iii) arrest suspect.

The sequence presented was intended to respect the principle of specificity, as the
objective is to simulate a scenario that approximates operational reality, where a suspect
is chased on foot, overcoming an obstacle, followed by dragging/transporting a victim,
ending the assessment with the arrest of a suspect (handcuffing of unknown risk with
collaboration and without offering resistance, i.e., passive).

The following criteria are observed when carrying out PPT: (i) the tests are carried out
individually, and in the order provided; (ii) before the start of each session and each test,
participants have a period of no more than five minutes to prepare for it; (iii) before the
start of each test, it will be duly explained and exemplified by the evaluators; (iv) all tests
must be carried out strictly following the method of execution presented; (v) in each task,
participants have two attempts, with the time of the best execution being counted; (vi) after
carrying out each test, participants are informed of their respective results; (vii) each par-
ticipant must wear a training uniform, approved by the Uniform Regulations for Police
Officers of the Portuguese Public Security Police, and a police belt with holster, a weapon
(GLOCK pistol, model 19, Glock Perfection, Deutsch-Wagram, Austria), handcuffs (AL-
CYON, model Steel K-70, Alcyon, Elgoibar, Spain), and a police baton (ABS Baton, model
80 cm, Fox Armor, Deqing City, China).

The objectives, execution order, procedure, scheme, and equipment of the PPT assess-
ment protocol are presented in Table 2.
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Table 2. Objectives, execution orders, procedures, scheme, and equipment of the police physical task (PPT) assessment protocol.

Task Objective Execution Order Procedure Scheme Equipment

Fence
jump

Simulate a police
chase by an officer of
a suspect.

Sprint 5 m;
Fence (height, 1 m; width,
1.50);
Sprint 5 m.

The course has a total of 10 m, from the starting point (A),
passing through the obstacle in the middle of the course
(fence), ending at the end point (B). Execution: starting
from the starting point (A), move quickly to the fence,
crossing it as best as possible (all forms of crossing will be
accepted, if all body segments pass between the limits of
the fence), finishing the exercise as soon as you pass the
end point (B).

Photoelectric cells (BROWER,
TCi-System FS12656, Power
Systems, Draper, UT, USA);
Tape measure (MacFer, model
GD-20001 20 m, MacFer,
Porto, Portugal); Fence with a
height of 1 m and a width of
1.50 m.

Victim
drag

Transport a victim (80
kg dummy) over 10 m,
simulating a real
assistance situation.

The victim (dummy) must be
transported from the starting
point (A) to the ending point
(B).

Starting from the starting point (A), while saying “go”,
transport the victim to point (B) (total distance of 10 m).
The task ends when the victim (dummy) has completely
passed point (B).

Photoelectric cells (BROWER,
TCi-System FS12656, Power
Systems, Draper, UT, USA);
Tape measure (MacFer, model
GD-20001 20 m, MacFer,
Porto, Portugal); 80 kg
dummy (Ruth Lee, model
RNL80, Ruth Lee Ltd.,
Denbighshire, Wales).

Arrest
suspect

Restrain and handcuff
a suspect of unknown
risk using a structure.

The suspect must be
handcuffed, utilizing a wall,
searched, and controlled by
the participant.
Safety conditions must
always be guaranteed.

Two meters away from the suspect, the participant begins
the task by saying “go”. The task is divided into two stages:
-1st stage, the suspect is ordered to turn around, raise his
arms and lean against the structure (wall), with arms and
legs apart, palms facing backwards, corresponding to the
basic handcuffing position.
-2nd stage, the participant proceeds to handcuff, perform a
quick security search (from head to ankles), and lead and
control the suspect. The task ends when the suspect is
handcuffed correctly and controlled (the suspect must
cooperate and without resisting, i.e., passive).
The performance (time) was recorded by two evaluators,
and the average of the two times was recorded.

Digital stopwatch (NIVIA,
model JS-609, Freewill Sports
Private Limited, Shenzhen,
China); Partner/suspect
(gender, male; height, 1.80 m;
weight, 80 kg); Wall-like
structure for handcuffing.
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In the fitness assessment, the protocol considered the following: (i) 30 m sprint test
(2 attempts); (ii) horizontal jump (2 attempts); (iii) handgrip strength (2 attempts); (iv) sit-
ups in 60 s (2 attempts); (v) pull-ups (male)/push-ups (female) (2 attempts); (vi) agility
test–slalom (2 attempts); and (vii) 20 m shuttle run test (1 attempt). The reported order
of the fitness tests assumed a progressive increase in fatigue, with a ten-minute interval
between tests.

A summary description of the procedures and instruments used to carry out these
fitness tests can be found below, and a detailed description is in the previous work published
by Massuça et al. [14].

Sprint 30 m: To evaluate this test, on a completely flat surface, two photoelectric cells
(BROWER, TCi-System FS12656, Power Systems, Draper, UT, USA) were placed at the
beginning and two at the end of the course, spaced exactly 30 m apart, to measure the
task’s exact time. The participants had to stand behind the starting line and, in a straight
line, complete the distance in the shortest possible time. They were allowed to sprint twice,
with the best time recorded in seconds.

Horizontal jump: In this test, a measuring tape was placed along the floor. The
participants had to put their feet (parallel and approximately shoulder-width apart) behind
a predefined line, without ever stepping on it. The test consists of performing a horizontal
jump (without a double jump), using only body balance. The distance between the starting
position and the mark reached by the support closest to the starting position is recorded.
The jump is performed twice, with the best distance recorded in meters.

Handgrip strength: This test was performed using a handgrip strength dynamometer
(model TKK 5401 Grip-D, Takei, Japan), which was adjusted to the participant’s hand size.
The test consisted of placing the device next to the body in a natural standing position,
with the arm and forearm extended, and then squeezing the device (for 3 s) with maximum
force. Two attempts were made with each hand, and the best performance (in kg) was
recorded. Finally, the performance of both hands was added together [15].

Sit-ups: The participants were asked to lie on the floor supine with their knees bent at
~90◦, feet shoulder-width apart (fixed by an external participant), and hands overlapped
behind their head (the back of their neck). After the beep, the participants had to bring their
elbows to or beyond the imaginary knee line, returning to the starting position (with their
shoulder blades completely touching the floor). The number (n) of correct sit-ups (during
the 60 s of the test) was recorded, and participants may repeat the test if they wish [16].

Pull-ups: This test, exclusively for male cadets, consists of performing the maximum
number of pull-ups on a horizontal bar, placed approximately 2.50 m above the ground.
Performers must jump and remain suspended from the bar, without ground support, and
only begin the exercise on command (after being entirely suspended, without swinging the
body). With hands pronated and shoulder-width apart, arms fully extended, perform the
pulling movement without moving the legs, until the chin passes the bar, then return to the
starting position—this movement corresponds to an execution. Successful executions were
counted (n), and participants may repeat the test if they wish [17].

Push-ups: This test, exclusively for female cadets, requires participants to position
themselves in a plank position (prone), with only their feet and hands resting on the ground
(hands approximately shoulder-width apart and fingers pointing forward). Each repetition
(n) is valid if the participant, after flexing the elbow, touches the chest against the wooden
board (supported by the ground) and returns to the starting position. The participants were
allowed to rest in the starting position if the plank position was maintained [18]. Successful
executions were counted (n), and participants may repeat the test.

Agility test (slalom): To perform this test, the participants were asked to complete a
running course with several changes in direction (slalom). The total course was 88.10 m,
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with the distance between the two furthest points being 13 m. The participants began the
race at the signal’s sound and had to complete the test in the following sequence: a straight
out-and-back course; an out-and-back slalom course; and a straight out-and-back course.
Two opportunities were granted, and the best time was recorded in seconds.

The 20 m shuttle run: Two marks were placed on the ground exactly 20 m apart. To
complete the test, the participants had to walk this distance and pass the mark with both
feet, only beginning a new route after hearing the corresponding beep. The beeps were
pre-recorded, starting at 8.5 km/h and gradually increasing by 0.5 km/h for each level
reached (corresponding to 7/8 routes). The test ends when the participant gives up or
fails to reach the 20 m mark before the beep for the second time (consecutive or not), and
the number of routes completed (n) is recorded [16]. This test cannot be repeated. In
addition, the VO2max (ml/kg/min) was estimated using the method proposed by Duarte
and Duarte [19].

2.4. Statistical Analysis

Descriptive statistics are presented through measures of central tendency (mean, M)
and dispersion (standard deviation, SD).

To ensure reliability, the PPT assessment protocol was applied on two separate occa-
sions (test–retest) over a period of one week, as highlighted in the literature [20–22] and
adopted in previous studies with this specific population [13], and (i) a paired t-test was
also performed between PPT trials to test whether the error differed significantly from zero;
(ii) the bivariate correlations between the difference (T2–T1) and the mean [(T2 + T1)/2]
were used to identify proportional bias; (iii) Cohen’s d effect size was also calculated [23];
(iv) the intraclass correlation coefficient (ICC: 2.1) and its 95% confidence interval (CI) were
used [24] to analyze test–retest reliability according to Liljequist et al. [25]; and (v) the Bland
and Altman plots [26] were presented.

In the second part of the study, the average value of the two PPT assessments (T1
and T2) was considered as follows: ((T1 + T2)/2). Both graphical (histograms, box plots,
and Q-Q plots) and analytical methods (Shapiro–Wilk test) were used to test the normal
distribution of data, and no significant results were observed. In accordance, (i) the
significance of the differences between female and male cadets was assessed using Student’s
t-test for independent samples; (ii) Pearson’s correlation coefficient was used to measure
the intensity and direction of the association between performance in PPT and fitness tests
(separately for each sex); and (iii) multiple linear regression (stepwise method) was used to
obtain a parsimonious model that would allow predicting performance in each PPT under
study based on fitness attributes.

A type I error probability (alpha) of 0.05 was considered for all the analyses, and all the
statistical analyses were performed using the JASP software (JASP 0.18.3 (Apple Silicon),
University of Amsterdam, Amsterdam, The Netherlands [27].

3. Results
The reliability study of PPT showed that the average execution time in: (i) fence

jump was 3.55 s in the first assessment (test) and 3.59 s in the second assessment (retest),
translating into an average difference of 0.05 s (ICC = 0.88); (ii) victim drag was 5.72 s in
the first assessment and 5.65 s in the retest, with the difference between assessments being
−0.06 s (ICC = 0.92); and (iii) arrest suspect was 39.60 s in the first assessment, and 38.40 s
in the second assessment, with the average difference being −1.21 s (ICC = 0.81).

Regarding the standard mean error (SE), it was found that in all PPT, it was less
than one, with the arrest suspect recording the highest value (0.41 s), and the fence jump
recording the lowest value (0.04 s). The results are presented in Table 3.
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Table 3. Reliability of police physical tasks (PPTs).

Test (T1) Retest (T2) Dif. (T2–T1)
Cohen d * r ICC2,1 (CI95%)

M ± SD M ± SD M ± SE p

Fence jump (s) 3.55 ± 0.75 3.59 ± 0.66 0.05 ± 0.04 0.241 −0.14 −0.26 0.88 (0.81 a 0.92)

Victim drag (s) 5.72 ± 1.28 5.65 ± 1.21 −0.06 ± 0.06 0.278 0.13 −0.15 0.92 (0.88 a 0.95)

Arrest suspect (s) 39.60 ± 5.96 38.40 ± 6.03 −1.21 ± 0.41 0.004 0.34 0.02 0.81 (0.70 a 0.88)

Key: * r, Bivariate correlation between the difference (T2 − T1) and the mean [(T2 + T1)/2)].

The Bland–Altman test assesses the agreement between the two assessments (T1
and T2) for the three PPT. Thus, (i) regarding obstacle crossing, the confidence limits are
relatively close, indicating low variability between assessments (given that performance
on this task is relatively stable between T1 and T2, it is possible to conclude that there is
a consistent relationship between the assessments); (ii) regarding victim transportation,
the graphs show a greater dispersion in the differences, with greater instability visible
(there are even some records that exceed the 95% confidence limits, suggesting greater
variability between the T1 and T2 assessment times for this task); and (iii) in the task
involving arresting a suspect, given the dispersion of the scores, greater variability is
observed between T1 and T2, making it the task with the widest confidence limits.

Graphical representations of the Bland–Altman test are shown in Figure 3.

 

Key: The central (middle) dashed line indicates the average differences between T1 and T2, while 
the upper and lower lines represent the 95% confidence limits. 

Figure 3. Bland–Altman test applied to all the participants for physical police tasks (fence jump,
victim drag, and arrest suspect).

Regarding the performance of the male and female cadets in PPT and fitness tests
(Table 4), it was observed that male cadets were significantly (i) faster (in 30 m), more agile,
stronger, and had superior aerobic capacity (all, p < 0.001); and (ii) faster in fence jump and
victim drag (p < 0.001).

The study of the association between performance in PPT and fitness attributes in
female cadets showed significant correlations between (i) fence jump and performance in
the 30 m sprint (r = 0.856, p < 0.001), agility (slalom, r = 0.752, p < 0.01), horizontal jump
(r = −0.716, p < 0.01), and push-ups (r = −0.787, p < 0.001); (ii) victim drag and performance
in sit-ups (r = −0.740, p < 0.01) and handgrip (r = −0.565, p < 0.05); and (iii) arrest suspect
and performance in agility (slalom, r = 0.593, p < 0.05) and horizontal jump (r = −0.670,
p < 0.01). In male, significant correlations were observed between (i) fence jump and
performance in 30 m sprint (r = 0.440, p < 0.001), agility (slalom, r = 0.393, p < 0.01),
horizontal jump (r = −0.402, p < 0.01), pull-ups (r = −0.315, p < 0.05), and 20 m shuttle run
test (r = −0.294, p < 0.05); and (ii) victim drag and performance in the handgrip (r = −0.327,



Appl. Sci. 2025, 15, 9271 10 of 18

p < 0.05). It was also observed that there were no significant correlations between the arrest
suspect task and performance in the studied fitness tests. The results are presented in
Table 5.

Table 4. Performance (M ± SD) of cadets in fitness tests and police physical tasks (PPTs).

Female Cadets Male Cadets

Sprint 30 m (s) *** 4.91 ± 0.28 4.28 ± 0.19
Slalom (s) *** 24.75 ± 1.50 22.64 ± 1.08

Horizontal jump (m) *** 2.00 ± 0.15 2.40 ± 0.16
Sit-ups 60 s (n) *** 53.21 ± 6.05 61.89 ± 6.31

Pull-ups (n) N/A 16.61 ± 7.67
Push-ups (s) 28.71 ± 5.50 N/A

Handgrip (left + right) (kg) *** 72.11 ± 9.67 103.87 ± 14.18
Shuttle run 20 m (n) *** 57.57 ± 13.10 84.89 ± 20.46

VO2 max (ml/kg/min) *** 45.46 ± 3.98 53.46 ± 5.91

Fence jump (s) *** 4.56 ± 0.88 3.35 ± 0.37
Victim drag (s) *** 7.58 ± 1.02 5.25 ± 0.77
Arrest suspect (s) 41.24 ± 5.52 38.49 ± 5.70

Key: ***, p < 0.001; N/A, not applicable.

Table 5. Correlations between performance in police physical tasks (PPTs) and fitness tests.

Fence Jump (s) Victim Drag (s) Arrest Suspect (s)

Femalecadets
Sprint 30 m (s) 0.856 *** 0.196 0.378

Slalom (s) 0.752 ** 0.436 0.593 *
Horizontal jump (m) −0.716 ** −0.482 −0.670 **

Sit-ups 60 s (n) −0.343 −0.740 ** −0.293
Push-ups (s) −0.787 *** −0.445 −0.249

Handgrip (kg) −0.391 −0.565 * −0.142
Shuttle run 20 m (n) −0.436 0.045 −0.248

VO2max (mL/kg/min) −0.484 0.063 −0.235

Malecadets
Sprint 30 m (s) 0.440 *** 0.103 0.186

Slalom (s) 0.393 ** 0.071 −0.122
Horizontal jump (m) −0.402 ** −0.141 −0.023

Sit-ups 60 s (n) −0.089 0.100 0.155
Pull-ups (n) −0.315 * 0.056 −0.161

Handgrip (kg) −0.066 −0.327 * −0.020
Shuttle run 20 m (n) −0.294 * 0.061 0.114

VO2max (mL/kg/min) −0.237 0.100 0.113
Key: *, p < 0.05; **, p < 0.01; ***, p < 0.001.

In the last analysis, the multiple linear regression revealed that (i) in female cadets,
30 m sprint (beta = 0.856; t = 5.741; p < 0.001) was a significant predictor of performance
in fence jump task (F(1,12) = 32.958; p < 0.001; R2

a = 0.711), sit-ups (beta = −0.740;
t = −3.811; p = 0.009) was a significant predictor of performance in victim drag
task (F(1,12) = 14.522; p = 0.002; R2

a = 0.510), and horizontal jump (beta = −0.670;
t = −3.125; p = 0.009) was a significant predictor of performance in arrest suspect task
(F(1,12) = 9.768; p = 0.009; R2

a = 0.403); and (ii) in male cadets, performance in horizon-
tal jump (beta = −0.418; t = −3.662; p < 0.001) and in shuttle run 20 m (beta = −0.257;
t = −2.248; p = 0.028) were significant predictors of performance in fence jump task (F(1,57)
= 5.053; p = 0.028; R2

a = 0.238), and handgrip (beta = −0.327; t = −2.677; p = 0.010) was
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a significant predictors of performance in victim drag task (F(1,60) = 7.165; p = 0.010;
R2

a = 0.092). The results are presented in Tables 6 and 7.

Table 6. Summary of predictive models of performance in police physical tasks (PPTs).

Models R R2 R2
a RMSE F p

Female cadets
Fence jump (s) 0.856 0.733 0.711 0.471 32.958 <0.001
Victim drag (s) 0.740 0.548 0.510 0.712 14.522 0.002

Arrest suspect (s) 0.670 0.449 0.403 4.269 9.768 0.009

Male cadets
Fence jump (s) 0.514 0.264 0.238 0.326 5.053 0.028
Victim drag (s) 0.327 0.107 0.092 0.730 7.165 0.010

Key. R, correlation coefficient; R2, coefficient of determination; R2
a, adjusted coefficient of determination; RMSE,

root mean square error; F-value, value in the F distribution.

Table 7. Estimated regression equations predicting cadets’ performance in police physical tasks.

Unstandardized
Coefficients

Standardized
Coefficients

t p

95% Confidence
Interval Collinearity

Model B Std.
Error Beta Lower

Bound Upper Bound Tolerance VIF

Female cadets

Fence jump
(Constant) −8.448 2.269 −3.723 0.003 −13.392 −3.505

Sprint 30 m (s) 2.650 0.462 0.856 5.741 <0.001 1.644 3.656 1.000 1.000

Victim drag
(Constant) 14.197 1.746 8.132 <0.001 10.393 18.000

Sit-ups 60 s (n) −0.124 0.033 −0.740 −3.811 0.002 −0.195 −0.053 1.000 1.000

Arrest suspect
(Constant) 90.513 15.805 5.727 <0.001 56.076 124.950

Horizontal jump (m) −24.679 7.896 −0.670 −3.125 0.009 −41.883 −7.475 1.000 1.000

Male cadets

Fence jump
(Constant) 6.178 0.674 9.165 <0.001 4.828 7.528

Horizontal jump (m) −1.021 0.279 −0.418 −3.662 <0.001 −1.580 −0.463 0.988 1.012
20 m Shuttle run (n) −0.005 0.002 −0.257 −2.248 0.028 −0.009 −5.052 × 10−4 0.988 1.012

Victim drag
(Constant) 7.087 0.691 10.256 <0.001 5.705 8.469

Handgrip (kg) −0.018 0.007 −0.327 −2.677 0.010 −0.031 −0.004 1.000 1.000

Key. VIF, variance inflation factor.

4. Discussion
In this study, three of the main PPTs performed by police officers in exercising their

duties were considered. A literature review was conducted to reduce the extensive list of
PPTs to just three, considering key factors such as frequency and relevance for the police
mission [3], and PPTs that could be performed inside a Police Academy sports hall by
a large group of participants. Thus, the selected PPTs are the following: (i) fence jump;
(ii) victim drag; and (iii) arrest suspect [4].

The study of these three PPT showed that (considering the two evaluation moments,
i.e., T1 and T2): (i) victim drag and arrest suspect tasks presented better performance values
in the retest (T2); (ii) fence jump presented better results in the test (T1); (iii) the most
tremendous difference (T2–T1) was recorded in arrest suspect task, while the smallest was
observed in fence jump task; and (iv) the three PPT presented mean standard error values
<1, suggesting their viability and reliability [28].
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Regarding the reference values for the intraclass correlation coefficient (ICC), which
allow us to demonstrate the reliability of a study, we found that the literature diverges on
this point [22]. However, according to Cormack et al. [29], the reliability of a protocol is
considered acceptable when it presents an ICC greater than 0.85.

In the current research, only the victim drag task presents an ICC above 0.90. In the
remaining two PPTs, the ICC is 0.88 and 0.81 for fence jump and arrest suspect, respectively.
In other words, all ICC values are above 0.75, which ensures, at the very least, good reli-
ability [25]. However, it is essential to highlight that, given the dispersion of scores, the
task involving arresting a suspect shows greater variability between T1 and T2 (ICC = 0.81,
below the 0.85 threshold cited in Cormack et al. [29]), making it the task with the widest
confidence limits. This observation suggests that performance on this task varies signifi-
cantly between individuals and may be influenced by several factors, including technique,
strength level, preparation, and motivation to perform the task. Therefore, further study of
this task requires further investigation to identify the covariates behind this observation.

Considering the average, ICC of the PPTs analyzed is 0.87, which is an acceptable
reliability according to Cormack et al. [29]. According to Liljequist et al. [25], the protocol
can be classified as having good reliability. However, it is essential to highlight that this
ICC value falls between 0.75 and 0.89. Therefore, since we are close to the maximum limit,
almost crossing over to the upper level of excellent reliability (ICC between 0.90 and 1.00),
we can infer that the protocol in question has high reliability.

Nevertheless, it is essential to understand the specificities of police activity, which
vary depending on the context and the tasks that naturally underlie them [8]. From this
perspective, Anderson et al. [30] showed that the predominantly sedentary nature of police
activity can lead police officers to not give due importance to fitness training, given that
80 to 90% of a police officer’s work involves physical activity considered limited or not
very demanding from a physical point of view. However, Bissett et al. [31] warn that,
although activities that require physical skills may be less frequent, their importance is
often considered critical in achieving the success of the police mission. By this, adequate
preparation to deal effectively with the different situations of everyday life seems entirely
justified, given the unpredictability, complexity, and physical demands of police work [6].
The interplay between sedentary tasks and high-intensity physical demands presents
officers with unique health and performance challenges. This contrast can significantly
strain the cardiovascular system (increased risk factors for cardiovascular disease) [32,33].
It can lead to fatigue (decreased physical fitness), reduced work capacity, and impact
performance.

Regarding the performance in PPT, no comparisons were made, since this is a pioneer-
ing study on the subject in the national context, and there are no PPTs carried out in the
international literature in the same format, which is why this topic assumes scientific and
operational relevance.

In continuation, this study also showed that male cadets performed better than women
in all studied PPT, and which are also faster in 30 m, more agile, stronger, and superior in
aerobic capacity than female cadets, given that male perform better in all variables of the
fitness tests, which corroborates the results of the study of Massuça et al. [14].

Male cadets tend to have greater skeletal muscle mass, a higher proportion of fast-
twitch (type II) muscle fibers [34], and higher VO2max (maximal oxygen uptake) [35]
compared to females. This physiological advantage may explain the observed differences,
but it is essential to emphasize that factors such as training, nutrition, lifestyle, and individ-
ual variation can also influence individual performance levels. Considering the observed
results, adjusting fitness benchmarks for females might be necessary. This highlights the
current paradigm, i.e., should police fitness standards be gender-neutral [36–38] or ad-
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justed [39]? The debate is ongoing (see Lockie et al. [40]). While gender-neutral standards
promote equality and may improve overall fitness, adjusted benchmarks may be neces-
sary to account for physiological differences and ensure police officers have the physical
capabilities required for specific tasks. The key is to establish standards that are validated,
relevant to the job, and applied fairly to all individuals.

Comparing the fitness profile of the participants in this study with those of previous
studies with Portuguese police officers and cadets, it is highlighted that female cadets
showed (i) in horizontal jump, a value higher (+0.03 m) than that found by Freitas et al. [13],
and slightly lower (−0.02 m) than that found by Massuça et al. [14]; (ii) in handgrip strength
(left + right), a value higher (+1.94 kg and +1.59 kg) than those observed by Massuça
et al. [14] and Freitas et al. [13], respectively; (iii) in 60 s sit-ups, a superior performance
(+2.41 repetitions) that observed by Freitas et al. [13]; and (iv) in 20 m shuttle run, an
inferior performance (-3.35 shuttles) to that observed by Massuça et al. [14], and a superior
performance (+3.17 shuttles) to that observed by Freitas et al. [13]. Concerning male cadets,
the following were observed: (i) in horizontal jump, an inferior performance (−0.05 m) to
that observed by Massuça et al. [14], and a superior performance (+0.03 m) than observed
by Freitas et al. [13] and; (ii) in handgrip strength (left + right), a substantially inferior
performance (−6.23 kg) to that observed by Massuça et al. [14], and a superior performance
(+5.15 kg) to that observed by Freitas et al. [13]; (iii) in 60 s sit-ups, a superior performance
(+7.29 repetitions) to that observed by Freitas et al. [13]; and (iv) in 20 m shuttle run, an
inferior performance (−4.65 shuttles) to that observed by Massuça et al. [14], and a superior
performance (+8.19 shuttles) to that observed by Freitas et al. [13]. In sum, the present study
revealed superior fitness performances (in horizontal jump, handgrip strength, sit-ups, and
20 m shuttle run) compared to the recent research carried out by Freitas et al. [13].

Complementarily, it was observed that female cadets showed a significant correlation
between their performance in (i) the fence jump task and 30 m sprint, agility, horizontal
jump, and push-ups; (ii) the victim drag task and sit-up and handgrip strength; and (iii) the
arrest suspect task and agility and horizontal jump. Also, in male cadets, significant
correlations were observed between their performance in (i) the fence jump task and 30 m
sprint, agility, horizontal jump, pull-ups, and 20 m shuttle run; and (ii) the victim drag task
and handgrip strength. Nevertheless, in the arrest suspect task, no significant correlations
are evident with performance in the fitness tests.

Our results showed that some fitness tests (e.g., upper-body strength) did not correlate
with tasks like victim drag. Studies have shown that upper-body strength tests, like push-
ups, sit-ups, and pull-ups, do not strongly correlate with the time it takes to perform a
victim drag [41,42]. This means that someone who scores well on these tests might not
necessarily be better at dragging a simulated victim, i.e., this implies that other factors,
possibly lower-body strength or power, might be more influential in determining success
in such tasks [41].

Research also suggests that while fitness is essential for overall police performance,
it does not directly correlate significantly with the outcome of arrest situations [43] due
to the multifaceted nature of the task (technique, situational awareness, and decision-
making under pressure). This emphasizes that the context of the arrest scenario is crucial,
highlighting the study by Henze et al. [44] who revealed a positive correlation between
fitness attributes and performance in a use-of-force and arrest simulation test, suggesting
that (i) when the arrest simulation involves physical confrontation and use of force, physical
fitness plays a more significant role, and (ii) when the arrest is more about control and
restraint, other factors may become more important.
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Since the relationship between performance in the PPT under analysis and fitness tests
has been fully met, it seems relevant to identify which fitness attributes best explain the
performance in executing the studied PPT.

The statistical models estimated for females explain a reasonable percentage of perfor-
mance in PPT, with an average of 54.1%. In detail, (i) the highest value was found in the
fence jump task (71.1%); (ii) in the victim drag task, the value of 51%; and (iii) in the arrest
suspect task, the lowest value was observed (40.3%). Complementarily, this study showed
the fitness attributes that best explain female cadets’ performance in PPT, i.e., (i) in the fence
jump task, the 30 m sprint; (ii) in the victim drag task, the 60 s sit-ups; and (iii) in the arrest
suspect task, the horizontal jump. As far as male cadets are concerned, the models pre-
sented explain a very low percentage of performance in PPT, with values ranging from 9.2%
to 23.8%. The evident poor predictive utility suggests missing covariates (e.g., technique or
anthropometrics), so future studies should invest in identifying these attributes.

In male models, it was observed that the most relevant fitness attribute in the fence
jump task was horizontal jump (followed by the 20 m shuttle run), and handgrip strength
in the victim drag task. Nevertheless, no attribute stands out or is worthy of mention in the
arrest suspect task.

In the comparison between the female and male cadets, (i) a tremendous difference
in performance was observed in the fence jump model, with a total of 47.3% (71.1% for
female, and 23.8% for male); (ii) the most minor difference is 41.8% in the victim drag
model (51% for female, and 9.2% for male); and (iii) no comparison was made in the
arrest suspect task, since only the value of 40.3% was recorded for female cadets model.
In sum, upper limb strength (push-ups in females and pull-ups in males) and agility do
not explain performance in the studied police physical tasks. However, it seems essential
to highlight that (i) in female cadets, speed (30 m sprint) seems to be the most relevant
attribute, followed by horizontal jump and sit-ups; and (ii) in male cadets, horizontal
jump seems to be the most decisive attribute, followed by handgrip strength and the 20 m
shuttle run.

Despite the relevance and contributions of the ongoing research, it is essential to
acknowledge some limitations that may have influenced the results obtained, which should
be considered in their interpretation. Firstly, the fact that the sample was exclusively
composed of cadets who are attending the Police Officer Training Course (at Higher
Institute of Police Sciences and Internal Security, Lisbon, Portugal) may, to a certain extent,
limit the generalization of the results to a broader universe of active police officers, whose
age, professional experience, and level of fitness profile may vary significantly. Secondly, the
sample’s composition showed an imbalance between genders, with a lower representation
of female participants. Third, the use of a dummy as a simulation of a “human victim”
represents a limitation in terms of ecological validity, in the sense that it does not faithfully
reproduce some aspects that should be considered, such as the distribution of body weight,
passive resistance, or physical interaction that a real victim would imply. Furthermore,
regarding the dummy used in the study (i.e., 80 kg), it is essential to note that this is
the reference weight adopted by other national tactical institutions (e.g., firefighters).
However, we also believe that the weights currently used in training and evaluation
dummies should be reevaluated, considering the increase in the average body mass of
the population [42,45,46]. Lastly, assessing the fitness level after the PPT assessment may
have impacted the results (however, all academic semesters must end with the physical
fitness assessment).

In accordance, for future research, it would be relevant to extend the research to
active police officers, outside the training context, with different levels of seniority and
professional experience, to verify the applicability and reliability of the studied PPT in
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authentic contexts and at various stages of the police career. It is also recommended to
include more balanced samples in terms of gender distribution, which will allow for a more
robust analysis of gender differences and promote a more inclusive and equitable approach
in developing physical tests adapted to functional demands. Finally, it would be pertinent
to compare the results obtained with other police forces, allowing us to assess whether the
physical needs and task performance are consistent across different operational contexts.

Finally, it is essential to summarize that this study showed that (i) cadets’ performance
in the PPT assessment presents high reliability (ICC = 0.87) regarding reproducibility,
indicating that it is a reliable protocol to be applied to police officers; (ii) there is a tendency
for the best performances to be observed in the retest (T2); (iii) male cadets presented
better results in PPT (in all assessment moments) than female cadets; (iv) male cadets were
significantly faster, more agile, stronger, and superior in aerobic capacity than female cadets;
(v) male cadets were significantly faster in fence jump and victim drag tasks compared to
female cadets; (vi) for female cadets, performance in the 30 m sprint, sit-ups, and horizontal
jump were predictors of fence jump, victim drag, and arrest suspect tasks, respectively;
and (vii) for male cadets, performance in the horizontal jump and the 20 m shuttle run
were predictors of performance in the fence jump task, while handgrip strength was a
significant predictor in the victim drag task. In short, within the scope of the attributes
predicting performance in the PPT under study, the explosive strength of the lower limbs
constitutes a relevant attribute for the cadets’ performance in the PPT, regardless of gender.
In summary, this study attests to the relevance of implementing the PPT assessment, as a
complement to the current fitness assessment, allowing a more reliable assessment of the
operational demands and contributing to greater efficiency, motivation, and readiness of
the police work.

5. Conclusions
This study’s premise underpins the relevance of the present research, which sought to

clarify the reliability of PPT and analyze the relationship between the performance in PPT
and the commonly used fitness tests.

These findings contributed to police practice, focusing on assessing specific fitness
profiles (PPT). Thus, the construction and validation of the protocol for the evaluation of
PPT, as an assessment model that represents the real demands inherent to the profession,
constitutes a valuable tool, allowing the Portuguese Public Security Police to adapt its
regulatory framework regarding the fitness tests to which candidates are subjected to the
various competitive procedures, and to assess the fitness profile of the personnel through
their performance in PPT.

In view of the above, practical applications allowed (i) to support the progressive
inclusion of PPT in the fitness test batteries used by the Portuguese Public Security Police,
promoting a more reliable and representative assessment of the fitness demands of police
work; (ii) to implement the process of continuous fitness training and certification of police
officers, with the aim of contributing to high levels of fitness readiness throughout police
officer careers; (iii) to create a scientific basis for policies on recruitment, training and
maintenance of the fitness profile of police officers, namely through strategic decisions
related to entry criteria, continuous training and health of the staff; and (iv) to assist in
the development of specific fitness training programs, given that by identifying the main
fitness attributes that best explain performance in PPT it is possible to implement more
effective fitness training programs that are adjusted to the specific demands of the police
officer work.
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