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Abstract
Purpose To determine the relationship between metabolic fitness test scores and performance in police occupational tasks.
Methods Retrospective data from 106 law enforcement officers who completed two metabolic fitness assessments [anaerobic: 
a 20-m (10-m and 20-m splits) sprint, aerobic: 20 m Multi-Stage Fitness Test (20 m-MSFT)] and three routine occupational 
tasks [1.22 m Fence jump (FJ), 8.5 m Victim Drag (VD with 102.3 kg) and “Get-up” (GU)] were collected. A Person’s cor-
relation coefficient and a standard multiple regression were used to assess the relationship between and predictive ability of, 
respectively, the fitness tests scores and performance on occupational tasks.
Results There was a significant positive correlation between the 10-m sprint scores and FJ (r = 0.524, P < 0.001), VD 
(r = 0.528, P < 0.001) and GU (r = 0.486, P < 0.001). Similarly, the 20-m sprint scores were significantly and moderately 
correlated with FJ (r = 0.573, P < 0.001), VD (r = 0.603, P < 0.001) and GU (r = 0.533, P < 0.001). These anaerobic tests’ 
scores predicted approximately 40% of the performance in the occupational tasks analysed. The MSFT fitness assessment had 
a small, albeit significant negative correlation with the three tasks: FJ (r = − 0.360, P < 0.001), VD (r = − 0.266, P = 0.012) 
and GU (r = − 0.375, P < 0.001).
Conclusion High levels of metabolic fitness correlated with faster performance in police officer occupational tasks, particu-
larly ones of an anaerobic nature (i.e. the maximal sprint tests). In addition to typical aerobic fitness conditioning, anaerobic 
fitness conditioning could be vital for optimal performance in physically demanding tasks required of police officer.

Keywords Police · Occupational health · Physical fitness · Work performance · Rehabilitation

Introduction

Law enforcement officers provide service, security and pro-
tection for the population. The demands of police duties 
are varied [35]. Periods of sedentarism, where clerical and 
administrative tasks are performed (e.g. report writing) 
are interrupted by periods of high intensity efforts. These 
include patrolling large areas, climbing or bounding over 
obstacles, making arrests whilst carrying up to 10 kg in 
additional loads and reacting to unpredictable environmen-
tal strains [2, 28, 33]. The paradox is that such duties are not 
performed frequently enough to maintain appropriate levels 
of conditioning and preparedness for peak job performance. 
As such, police officers may lack the required occupational 
fitness to perform their duties safely and effectively [37].

Researchers have shown that fitness measures can be 
designed to replicate the demands of police duties in terms 
of aerobic capacity, anaerobic capacity, muscular strength 
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and endurance [33]. Establishment of fitness standards 
within this population may increase an officer’s ability to 
cope with the overall physical stress they may be faced 
with while performing essential occupational tasks [3, 31]. 
Moreover, such fitness may increase an officer’s physical 
and mental preparedness for complicated tasks, ability to 
maintain alertness, recognise warning signs of impending 
violence, work in unpredictable environments, and main-
tain good interpersonal skills with members of the public 
[26, 28]. This demonstrates a strong need for all police to 
develop and maintain high levels of fitness in all aspects 
of the job.

The potential for reduced fitness, combined with the 
known occupational health and safety risks faced daily 
by police officers [29], may increase an officer’s risk of 
injury or illness. It has been discussed in previous reports 
that police officers have a higher risk of incurring a work-
related injury or illness than most other occupations [34]. 
Varvarigou et al. [47] reviewed 4553 on-duty police fatali-
ties between 1984 and 2010 and identified 441 cases of 
sudden cardiac death. In this study, common duties of pur-
suit and restrains/altercations increased the relative risk of 
sudden cardiac death by 25.8 (95% CI 18.4–36.2) and 40.6 
(95% CI 30.9–53.3), respectively, compared to routine/
non-emergency duties [47]. Metabolic, in particular, car-
diorespiratory fitness (quantified by  VO2max), is a known 
predictor of sudden cardiac death, where an increase of 
one metabolic equivalent in cardiorespiratory fitness may 
reduce the risk of sudden cardiac death by 22% [23].

Despite having identified that fitness is essential for 
performing specific policing tasks, to our knowledge, 
few researchers have reported strictly on the metabolic 
physical fitness levels of police officers specifically in rela-
tion to correlating performance in physical fitness tests 
and performance on routine job-related tasks [3, 34]. It 
is hypothesised that due to the explosive nature of many 
police duties, anaerobic capacity would have a larger cor-
relation to occupational task performance when compared 
to aerobic capacity. Still, the ability to repeat the short-
duration explosive duties also requires contribution of 
oxidative metabolism [15, 40], reported to contribute up 
to 40% of the energy required for the final repetitions [30]. 
Further, individuals with greater aerobic capacity (quanti-
fied by VO

2max
 ) have a superior ability to endure and resist 

fatigue during repeated short-duration exercises [4–6], 
such as sprints. A better understanding of the relationships 
between metabolic fitness and occupational tasks would 
enable police officers to ensure that they are adequately 
prepared for the physical aspects of the job and increase 
performance in routine operational duties. Thus, the aim of 
this study was to investigate whether a relationship exists 
between police officers’ metabolic fitness and occupational 
task performance.

Methods

Retrospective data for male and female law enforcement 
officers from a US law enforcement agency (LEA) were 
provided for analysis. The data included specific metabolic 
field-based performance tests [(20 m Multi-Stage Fitness 
Test (20 m-MSFT) shuttle run, 10 m and 20 m sprints] and 
three routine occupational tasks (48″ Fence jump, 8.5 m Vic-
tim Drag and “Get-up”).

Subjects

US law enforcement officers (N = 106, males = 101, 
females = 5) volunteered to participate in the study. Given 
that this was a sample of convenience, a post hoc power 
analysis was conducted using G*Power 3 [14] to test the 
correlations between the two measures using a two-tailed 
test, a medium effect size (d = 0.50), and an alpha of 0.05. 
Result showed that a total sample of 106 participants 
achieved a power of 0.893. All officers were employed by 
a US State Police department. Officers were recruited by 
the training staff by email invitation. Officers were selected 
using a random number generator (Google, LLC) in order 
to attain a cross-sectional cohort reflective of this popula-
tion. Specific information related to the number of officers 
that declined to participate was not made available to the 
investigators. Officers diagnosed with any physical injury 
or illness that prevented them to perform the required tasks 
were excluded. Nutritional status, tobacco, supplement and 
medication usage, as well activity level on the days lead-
ing up to this test were not controlled. Officers were asked 
to maintain their normal routine in the days leading up to 
the assessment to minimize the risk of confounding vari-
ables. Prior to testing and analysis, approval for the use of 
the data was obtained from the Oklahoma State University 
Institutional Review Board (OSU IRB ED-19-146-STW) for 
human subjects, and the Bond University Human Research 
Ethics Committee (Bond HREC RO1927).

Procedures

The administration of fitness protocols and occupational 
tasks, and the collection of data were facilitated and cap-
tured by the staff of the LEA where the research took place. 
All assessing staff were trained by a Tactical Strength and 
Conditioning Facilitator who then verified the proficiency 
of the staff in the conduct of the assessments. Fitness 
assessments and occupational task simulations were con-
ducted indoors at the LEA’s training facility. Due to the 
high number of officers employed by the agency, multiple 
testing dates were scheduled throughout a three-month time 
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frame (March–May). All the testing data in this study were 
collected in the calendar year 2016. All officers were fitted 
with a heart rate monitor (Polar Electro Inc., Lake Success, 
NY, USA) and completed a self-selected 5–10-min warm-
up prior to commencement of fitness assessments. Fitness 
assessments were conducted from least to most physically 
demanding to minimise the effect of fatigue on subsequent 
tests. Recovery periods were decided by the officers indi-
vidually, ranging between 3 and 5 min. These metabolic 
tests were part of an agency-required battery of test involv-
ing other physical fitness tests (i.e. strength tests). Officers 
were then asked to change into individual weighted tacti-
cal uniform, and further complete another set of simulated 
occupational tasks [fence jump (FJ), victim drag (VD) and 
get-up (GU)]. The tests included in the assessment are 
detailed below in the order in which they were performed. 
As all of the tests utilized were part of standard operating 
procedures for this agency, no familiarization trials were 
required. The following fitness tests were performed in the 
order presented.

Timed 10 m and 20 m Sprints

A 20 m course was set up inside the gymnasium. A laser-
activated timing gate (TC-System, Brower Timing Systems, 
Draper, UT, USA) was placed at the start, 10 m and the 
end at 20 m. Officers were instructed to position themselves 
at first timing gate and get set (without breaking the laser 
plane). On command officers were required to sprint as fast 
as they could to the end laser gate without slowing down or 
stopping. The time taken to complete the test was recorded 
by the timing system, as the officer ran through the first and 
last laser plane. The 10 m timing gate was set up half-way 
as to measure the 10 m split time.

22 m Fence Jump

A free-standing steel chain link fence was constructed at 
a height of 1.22 by 2.21 m wide. The fence was rigidity 
positioned on hardwood flooring of the gymnasium for 
repeatability and safety. A laser-activated timing gate (TC-
System, Brower Timing Systems, Draper, UT, USA) was 
placed exactly 5-m away from the fence on either side to 
mark a start and end points. Officers were instructed to posi-
tion themselves at the first timing gate and get set (with-
out breaking the laser plane). On command, officers were 
required to run up to the fence, get over the fence as quickly 
and safely as possible, and then run through the end timing 
gate without slowing down or stopping prior to breaking 
the laser plane. The time taken to complete the exercise was 
recorded by the laser system, as the officer ran through the 

first and last laser plane. Officers were allowed two trials, 
with the best time from these trials used for analysis.

20 m Multi‑Stage Fitness Test (20 m‑MSFT)

The 20 m Multi-Stage Fitness Test (20 m-MSFT) is a stand-
ard multistage shuttle run test performed by each subject 
inside the gymnasium and was used to provide a prediction 
of the subject’s aerobic power  (VO2max) [39]. This test is 
strongly linked to direct measures of aerobic capacity and is 
a commonly used field-based assessment, it was performed 
based on the criteria outlined by Léger and Lambert [24]. 
Officers were required to run back and forth between two 
lines marked on the ground spaced exactly 20 m apart. The 
speed of running for this test is standardized by pre-recorded 
auditory cues (beeps). The initial speed for the test is set at 
8.5 km/h and increases by 0.5 km/h with each additional 
stage. All officers were required to complete the 20 m dis-
tance before every audible “beep” occurred, turn 180° and 
again complete the 20 m in the opposite direction before the 
next audible “beep”. This test was scored according to the 
final stage and shuttle (e.g. Stage 6.5) the participant was 
able to achieve. The test was terminated when the officer was 
unable to reach the next line twice in a row in accordance 
with the auditory “beep”. Final scores by stage and shuttle 
were converted for total number of shuttles completed.

5 m Victim (Dummy) Drag

A long track of 8.5 m by 1.5 m was constructed on a level 
carpeted surface in LEA’s gymnasium. A rescue-training 
dummy weighing 102 kg was placed at the starting line 
(marked by two plastic cones and laser-activated timing 
gates (TC-System, Brower Timing Systems, Draper, UT, 
USA). Officers were commanded to grasp the dummy by 
the arm and drag it the 8.5 m track as quickly as possible to 
the final timing gate. Officers started by holding the dum-
mies hand and were instructed not to break the timing gates. 
Time taken to complete the task was the indicator of overall 
success of the officer’s victim drag for this study.

Get Up

A “get up” was used to access how quickly an officer could 
respond to a certain stimulus from a supine position into a 
fighting stance, adopting a position ready for what may be 
about the face them. All subjects performed the “get up” 
as they had been trained with one assessor timing them. 
This exercise was assessed indoors on the defence training 
room mats. The exercise began with the subject lying supine 
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with arms and legs apart. On command, the subject would, 
jump up from their floor position and resume a final fighting 
stance as quickly and safely as able. The assessor recorded 
how quickly the subject performed the exercise with a hand-
held stopwatch (Accusplit, Pleasanton, CA, USA), from the 
moment the officer moved to when they were steadily on 
two feet. Technique used to get up (e.g., blocking/shield-
ing stance), technique safety and total time to finish were 
all recorded by the assessor. Total time was the measure 
analysed in this study.

Statistical Analyses

Statistical analyses were performed in  SPSS® software 
(Version 26, IBM Corporation). Descriptive statistics were 
generated to identify physical characteristics of the sub-
jects. Preliminary exploration of data revealed violation of 
normality. Data transformations were performed [45], and 
extreme outliers removed. A bivariate Persons’ product-
moment correlation coefficient (r) was used to assess the 
relationship between the metabolic field-based performance 
tests and occupational tasks. Alpha levels were set at 0.05 
a priori. The magnitude of the correlation coefficients were 
considered trivial (r < 0.1), small (0.1 < r < 0.3), moderate 
(0.3 < r < 0.5), large (0.5 < r < 0.7), very large (0.7 < r < 0.9), 
nearly perfect (r > 0.9) and perfect (r = 1.0) [19, 20]. A 
standard multiple regression was performed to assess if per-
formance in occupation task could be predicted by fitness 
test scores. The adjusted R2 value of each model was used 
to report the proportion of variance in the occupational task 
performance that were accounted for by the all the three fit-
ness tests combined [1].

Results

One-hundred and six subjects were initially enrolled in 
the study. While there was no loss of subjects during the 
events, one male subject was excluded from the descriptive 
analysis due to incomplete data. Demographic and physical 

characteristics of the remaining 105 subjects are displayed 
in Table 1.

The overall performance on the fitness tests and occu-
pational tasks are reported in Table 2. The relationship 
between scores in the fitness tests and performance in the 
selected occupational tasks are depicted in Table 3. Miss-
ing or incomplete datasets were excluded from the cor-
relation analysis.

Performance on both anaerobic fitness tests, 10 m and 
20 m sprint, had a large positive statistically significant 
correlation to all occupational tasks (Table 3). Positive 
correlations indicated that faster time on these fitness vari-
ables were associated with faster times on occupational 
tasks, thus increased police officer performance.

The 20 m-MSFT results yielded a small to moderate 
negative statistically significant correlation between all 
occupational tasks. Higher levels reached on the MSFT 
were correlated with faster times to complete the occupa-
tional tasks. Results from the standard multiple regression 
identified that, in combination, the fitness tests predicted 
30% of the performance in the FJ (R2 = 0.331, adjusted 
R2 = 0.306, F(3, 83) = 13.66, P < 0.001). Similarly, 32% 
of the performance in the VD was predicted by the fitness 
tests (R2 = 0.347, adjusted R2 = 0.324, F(3, 83) = 14.71, 
P < 0.001). Interestingly, 5% of the performance in VD 
was uniquely attributed to performance in the 20 m sprint 

Table 1  Descriptive characteristics of officers

Male (n = 100) Female (n = 5)

Mean SD 95% CI lower 95% CI upper Mean SD 95% CI lower 95% CI upper

Age (years) 42.1 7.0 40.7 43.5 42.0 7.8 32.3 51.7
Height (cm) 179.1 7.4 177.6 180.5 168.7 6.9 160.1 177.2
Mass (kg) 96.9 17.8 93.4 100.5 77.9 16.2 57.8 98.0
BMI (kg/m2) 30.0 4.8 29.0 30.9 27.0 4.4 21.6 32.5
Duty weight (kg) 106.4 17.7 102.9 110.0 89.2 18.0 67.0 111.4
Weight difference (kg) 9.5 1.8 9.1 9.8 11.3 2.5 8.2 14.4

Table 2  Performance on fitness and occupational tests

a Estimated VO
2max

 from MSFT [15]

Task Mean 95% CI

Lower Upper

MSFT (n of shuttles) 39.6 35.8 43.3
VO

2max

a (L/min) 31.8 31.0 33.6
10 m Sprint (s) 2.3 2.2 2.3
20 m Sprint (s) 3.9 3.8 3.9
Fence jump (s) 5.6 5.3 5.9
Victim drag (s) 7.2 6.8 7.6
Get up (s) 2.7 2.6 2.9
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test (P = 0.013). The fitness tests predicted 26% of the per-
formance in the GU (R2 = 0.288, adjusted R2 = 0.262, F(3, 
82) = 11.067, P < 0.001).

Discussion

The results of this study suggest that high levels of met-
abolic fitness are correlated with better performance in 
police officer occupational tasks, particularly ones of 
anaerobic nature (i.e. the maximal sprint tests). Further, 
the tasks reported herein are designed to replicate occu-
pational demands of policing, thus providing a pragmatic 
translation to police occupational performance.

Anaerobic fitness, assessed by the 10  m and 20  m 
sprints, was strongly associated with the performance of 
several police tasks. Completion of such short distances 
at maximal speed rely mostly on lower-limb power. This 
anaerobic characteristic of power is often assessed through 
a vertical jump (VJ) test. Orr et al. [36], measured the 
relationship between power, strength, and linear running 
speed amongst special weapons and tactics (SWAT) police 
officers. The authors reported a significant moderate rela-
tionship (r range = − 0.572 to − 0.608, P < 0.001) between 
speed during the 5 m, 10 m and 20 m sprints to peak power 
measured via VJ. Recently, Moreno et al. [32] suggested 
that while VJ did contribute to a better performance in 
the VD (r = 0.209, P < 0.05), the standing broad jump was 
more task specific (r = 0.609, P < 0.001) as it produces 
horizontal power. Findings from this study support the 
contribution of power, both vertical and horizontal, to 
performance in the police tasks of FJ and VD, respec-
tively. Thus, it can be concluded that the higher level of 

anaerobic power, assessed either through VJ or short dura-
tion sprints can predict performance in a number of police 
officer occupational tasks, such as rapidly sprinting to an 
injured victim, chasing a perpetrator over a short distance, 
or taking cover when under threat.

Results of this study demonstrate a small, yet significant, 
relationship between aerobic fitness, assessed through the 
20 m-MSFT, and performance in the occupational tasks 
assessed. The 20 m-MSFT is an indicator of aerobic fit-
ness [17, 42]. The low correlation between the tasks and 
the 20 m-MSFT observed herein, may be due to the explo-
sive nature and short duration of the occupational tasks 
performed. Dawes et al. [10] investigated the relationship 
between physical fitness tests of patrol officers and a simu-
lated occupational Physical Agility Test (PAT). The PAT 
consisted of several consecutive tasks with no rest periods, 
thus relying heavily on aerobic endurance. The research-
ers concluded that overall, the 20 m-MSFT was the best 
predictor of performance in the PAT [10]. Such findings 
indicate that whilst aerobic capacity may not be highly 
correlated with single tasks, it is a crucial component of 
police officer fitness as (1) it is unlikely that in the line of 
duty only one short-burst task will be required of a police 
officer and (2) it is essential for recovery between short bouts 
of explosive power [43]. This supposition is supported by 
Decker et al. [12] who found that some police duties, such 
as attending a domestic violence situation, could last over 
120 min with heart rate averaging 50% of maximum and 
reaching over 100% of maximum during this time. Moreo-
ver, aerobic endurance, intimately related to cardiovascular 
fitness [22, 25, 48], ensures overall health thus decreasing 
an officer’s risk of injury or illness [41]. This health benefit 
is of note given that police officers are at a higher risk of 

Table 3  Correlation between 
fitness tests and performance in 
occupational tasks

r Pearson’s correlation coefficient, n number, MSFT multi-stage fitness test

10 m Fence jump Victim drag Get-up

10 m Sprint
 Correlation coefficient (r) 0.524 0.528 0.486
 95% Confidence intervals 0.359, 0.658 0.363, 0.661 0.312, 0.628
 Sig. (2-tailed) < 0.001 < 0.001 < 0.001
 n 93 93 92

20 m Sprint
 Correlation coefficient (r) 0.573 0.603 0.533
 95% Confidence intervals 0.420, 0.694 0.457, 0.717 0.370, 0.664
 Sig. (2-tailed) < 0.001 < 0.001 < 0.001
 n 95 95 94

MSFT
 Correlation coefficient (r) − 0.360 − 0.266 − 0.375
 95% Confidence intervals − 0.528, − 0.165  − 0.449, − 0.061 − 0.541, − 0.181
 Sig. (2-tailed) < 0.001 0.012 < 0.001
 n 90 89 89
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cardiovascular disease when compared to the general public 
[18].

Metabolic fitness is vital for performance in police occu-
pational tasks. Entry to the police force is often dependent 
on physical assessments of aerobic and anaerobic nature. 
Such selection is made for a variety of reasons and include 
as an early measure of police task potential [27] to deter-
mining injury risk during training [11]. Interestingly, whilst 
studies recommend a minimum aerobic capacity ( VO

2max
 ) 

of 45 mL/kg for firefighters [16, 44], such recommendation 
is yet to be made for law enforcement officers [38].

Findings from this and other studies suggest that fitness 
measures such as aerobic capacity, muscular endurance and 
anaerobic power should be incorporated as an on-going 
requirement for police officers to ensure that optimal per-
formance in occupational tasks is achieved [3, 9, 10, 31, 43]. 
The importance of this progression of fitness assessments 
beyond initial training is found in the study by Orr et al. [37] 
who found that, when aged matched against trainees, incum-
bent officers were less physically fit. The authors of this 
study suggest that this lower fitness of incumbent officers is 
partly due to the occupational requirements of officers which 
include barriers like shift work and long work hours [37].

This study is not without limitations. The fitness assess-
ments were performed in self-selected training clothes whilst 
simulated occupational tasks were performed wearing full 
duty uniforms. Not only did this increase the average weight 
(Table 1), but the extra volume of a tactical vest could 
have impacted the performance in the occupational tasks. 
Researchers have identified significant biomechanical [46], 
metabolic [13] and overall performance decrements [13, 46] 
in law enforcement personnel when wearing body armour. 
Therefore, future research assessing fitness and occupational 
tasks should advocate for the use of body armour in both 
conditions, to ensure a realistic assessment of performance. 
Further, female representation in this study was low (4.7%), 
hardly a true representation of females in the force, reported 
to be 12.3% of full-time sworn officers in US local police 
departments [21], 13.6% of sheriffs’ offices [8] and 13.7% 
of federal law enforcement officers [7].

In conclusion, the results of the current study highlight 
that increased metabolic fitness correlated to better perfor-
mance in police officer occupational tasks. The 10 m and 
20 m sprints demonstrated a higher correlation to occupa-
tional tasks performed when compared to the 20 m-MSFT. 
However, it should be noted that occupational tasks assessed 
in this study mainly relied upon anaerobic power thus, these 
measures should not be deemed superior indicators of occu-
pational performance when compared to the 20 m-MSFT 
but rather relevant and required for police officer task per-
formance. Future studies aiming to use fitness measures to 
predict occupational task performance should incorporate 
a greater variety of occupational tasks that involve greater 

aerobic capacity, such as a timed long-distance run. The 
high physical demand of police tasks highlights the neces-
sity of continuous metabolic fitness training and assess-
ment to ensure optimal performance in policing duties and 
overall health. Findings of the current study suggest that 
these assessments may be of use during the recruitment and 
training of new police officers, may serve as a means of 
measuring fitness levels of existing officers, and may be of 
use to determine return-to-work capacity in police officers 
undergoing rehabilitation.
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