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Abstract
Purpose A lack of published epidemiological data among police recruits presents a major challenge when designing appropri-
ate prevention programs to reduce injury burden. We aimed to report the injury epidemiology of Western Australian (WA) 
Police Force recruits and examine sex and age as injury risk factors. Methods Retrospective analyses were conducted of 
prospectively collected injury data from WA Police Force recruits between 2018–2021. Injury was defined as ‘time-loss’ and 
injury incidence rate per 1000 training days (Poisson exact 95% confidence intervals) was calculated. For each region and 
type of injury, the incidence, severity, and burden were calculated. The association between age, sex, and injury occurrence 
were assessed using Cox regression time-to-event analysis. Results A total of 1316 WA Police Force recruits were included, 
of whom 264 recruits sustained 304 injuries. Injury prevalence was 20.1% and the incidence rate was 2.00 (95%CI 1.78–2.24) 
injuries per 1000 training days. Lower limb injuries accounted for most of the injury burden. Ligament/ joint injuries had 
the highest injury tissue/pathology burden. The most common activity injuring recruits was physical training (31.8% of all 
injuries). Older age (Hazard Ratio = 1.5, 95%CI = 1.2 to 1.9, p = 0.002) and female sex (Hazard Ratio = 1.4, 95%CI = 1.3 to 
1.6, p < 0.001) increased risk of injury. Conclusion Prevention programs targeting muscle/tendon and ligament/joint injuries 
to the lower limb and shoulder should be prioritised to reduce the WA Police Force injury burden. Injury prevention pro-
grams should also prioritise recruits who are over 30 years of age or of female sex, given they are a higher risk population.

Keywords  Law enforcement · Injury surveillance · Injury epidemiology · Injury burden

Introduction

Law enforcement officers perform vigorous physical training 
as a part of their recruit training program [1], similarly to 
military recruits [2]. These programs are designed to ensure 
that the recruit, upon graduation and deployment, is physi-
cally capable of performing the more strenuous components 
of their role, given the propensity of the occupation to physi-
cal injury [3, 4]. Physical fitness and resilience is therefore 
essential for law enforcement officers as their physical work 
demands are far higher than the general population [5]. It 
has also been identified that quantifying injury risk for quali-
fied law enforcement officers is important to further reduce 
injury risk [6]. However, as with all intense physical train-
ing programs, injury and illness are common adverse events 
for law enforcement recruits, a population currently under-
reported within the law enforcement and epidemiological 
literature [1, 7–9].

Our recent systematic review of law enforcement 
recruits (n = 6 police recruits, n = 1 border police recruits, 
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n = 1 Federal Bureau of Investigation (FBI) recruits) iden-
tified a sparsity of data in relation to the injury severity 
and burden experienced by police recruits [10]. Specifi-
cally, no studies reported injury burden, and the methods 
of reporting injury region, type and activity of injury var-
ied, significantly complicating the synthesis of data from 
different studies [10]. Furthermore, conflicting results 
were reported between studies concerning the frequency 
of injuries sustained between body regions [10]. Limited 
data from relatively small studies and mostly of low meth-
odological quality means the certainty of the existing body 
of literature on injury epidemiology for law enforcement 
recruits is very low [10].

Knowledge of injury epidemiology forms an essential 
component of developing an injury prevention strategy [11]. 
Due to a lack of existing data on injury epidemiology in 
police recruits, designing a prevention program to specifi-
cally and effectively reduce injury burden in this population 
is significantly hampered. Using an example from elite foot-
ball, ankle joint injuries are more common than quadriceps 
muscle injuries, yet quadriceps muscle injuries result in 
players missing more time from training and matches [12]. 
Thus, in this example, quadriceps muscle injuries have a 
larger injury burden than ankle injuries in elite football, even 
though they are less common overall. Accordingly, injury 
prevention programs targeting quadriceps muscle injury 
prevention would be more likely to increase overall player 
availability. Due to limitations of previous studies [10], we 
do not know what the burden of different injuries are within 
police recruits. Thus, current injury prevention programs 
based on injury frequency, may be ineffective and wasteful 
for the recruits and the law enforcement agency.

Influences of age and sex on injury incidence with law 
enforcement officers is also unknown. One study of police 
officers demonstrated females are at higher risk for moder-
ate general health concerns [13] with another demonstrating 
higher levels of stress in female officers [14]. Additionally, 
one small study of FBI recruits reported older age as a risk 
factor for injury [15]. These findings support quantifying 
the risk associated with sex and age of recruits undergoing 
basic training. In sporting populations, age [16] and sex [17] 
influence injury incidence; which has also been observed 
in military populations, undergoing basic training, for age 
[18] and sex [19]. Knowledge of these key influences are 
important when developing physical training and injury 
prevention programs. However, due to the dearth of studies 
in law enforcement recruits exploring these risk factors, it 
is unknown whether age and sex are risk factors in a police 
cohort.

The aim of this study was to examine and report the 
injury epidemiology of Western Australian (WA) Police 
Force recruits undergoing basic physical training using pro-
spectively collected injury data.

Objectives

1.	 Report the frequency, prevalence, incidence rate, sever-
ity, and burden of injury in WA Police force recruits 
undergoing physical training.

2.	 Examine the association between recruit age and sex and 
injury occurrence.

Methods

Study Design

A retrospective analysis was conducted of prospectively 
recorded injury data from WA Police Force recruits col-
lected from 2018 to 2021.

Ethical Approvals

This project was approved by the Edith Cowan Univer-
sity Human Research Ethics Committee (HREC ID: 
2021-02982-MURPHY) and WA Police Force Research 
Governance division.

Data Availability

Data from this study will not be freely available online. 
However, the authors, in consultation with the WA Police 
Force Research Governance division, will consider requests 
to access these data in the interests of research transparency 
and data synthesis (e.g., the data were required for an indi-
vidual patient data meta-analysis) [20].

Setting

Applicants seeking to join the WA Police Force are ini-
tially pre-screened using a battery of physical, intellectual, 
and psychological tests constituting the current WA Police 
Force selection process. Once potential applicants meet 
the selection criteria, they are inducted into the WA Police 
Force Academy as a recruit. Recruits then undergo vigorous 
physical training, including operational skills training (e.g., 
learning how to discharge firearms) and empty hand train-
ing (e.g., hand-to-hand combat). WA Police Force recruit 
training lasts for six-months before recruits are graduated 
and operationally deployed as a police officer.

Recruits who sustain injuries during their academy train-
ing program are reviewed by a network of general practi-
tioners and physiotherapists and provided the recommended 
care. These clinicians complete an injury record form that 
is provided to the WA Police Force and entered into the 
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WA Police Force recruit injury database. This database 
records the injured recruit’s squad, surname, injury diag-
nosis (e.g., Achilles tendinopathy), days into training the 
injury occurred, and the number of days the recruit required 
training to be modified due to injury. A separate physical 
performance database contains more detailed demographic 
data on all recruits who undergo recruit training, including 
the recruit’s squad, surname, sex and age (recorded within 
the database as 18–29 years or ≥ 30 years old).

Injury Definition and Categorization

Due to the athletic nature of the training performed by Police 
Force recruits, and that prevention interventions will likely 
mirror those performed in athletic populations, in consulta-
tion with WA Police Force representatives, it was decided 
that the most informative categorisation of injury region/ 
type and injury tissue/ pathology would be those recom-
mended for athletic populations. Therefore, this study used 
the recommended terminology and methods reported within 
the International Olympic Committee consensus statement 
on methods for recording and reporting epidemiological 
data related to sport and physical activity injuries [21]. This 
was important as previous studies have not differentiated or 
defined key injury terminology, such as the injury classifica-
tion (medical attention versus time loss), incidence, burden 
etc. A complete list of operational definitions used for study 
are presented in Table 1.

Injuries were defined as requiring modification from 
physical training following consultation with a medical 
practitioner or physiotherapist (time-loss injury definition). 
Data from the WA Police Force recruit injury database and 

the WA Police Force physical performance database was 
linked to create a single dataset. Data linkage was performed 
by a single study author (NM) and compiled within a single 
Microsoft® Excel® for Microsoft 365 MSO (Version 2201) 
spreadsheet. The process of coding the injury diagnoses to a 
specific region and type was piloted by two members of the 
research team (NM and MM) who are clinical physiothera-
pists with experience diagnosing musculoskeletal injuries. 
This process involved assigning an injury body region or 
area and tissue or pathology type to the diagnosis provided 
within the WA Police Force recruit injury database. As an 
example, a diagnosis of a partial tear of the anterior talofibu-
lar ligament was recorded within our linked datasheet with 
the body region area being ankle and the tissue/pathology 
type being ligament/joint capsule.

Exposure

Where a recruit completed the six-month WA Police Force 
recruit training program, they were assigned an exposure of 
130 training days. Where a recruit was injured during the 
training program, they were assigned an exposure equal to 
that of the number of days into training the injury occurred.

Duration of Injury and Days Into Training

In most instances, the duration of injury was reported in the 
WA Police Force recruit injury database. Where possible, 
when the duration of injury was missing, it was manually 
calculated using the injury date and return to physical train-
ing date recorded within the WA Police force recruit injury 
database.

Table 1   Operational definitions

Exposure day One day of WA Police force recruit training represents one exposure day
Injury Injury occurring during the six-month WA Police force recruit training program that required modification from 

physical training following consultation with a medical practitioner or physiotherapist
Injury region/ area Body region/area as per the International Olympic Committee recommendations (e.g., ankle or shoulder) [21]
Injury tissue/ pathology type Tissue/pathology type as per the International Olympic Committee recommendations (e.g., muscle/tendon or 

ligament/joint capsule). [21]
Activity of injury The activity the recruit was performing that resulted in sustaining an injury (e.g., physical training versus empty 

hand training)
Injury frequency The number of injuries sustained (n)
Injury prevalence Number of WA Police force recruits injured compared to all recruits participating in the six-month training 

program (%)
Injury incidence rate Number of injuries per 1000 exposure days ((Σ injuries/Σ exposure days) × 1000)
Injury severity Number of days requiring modification from WA Police force recruit training
Very mild injury severity 0–3 days training modification
Mild injury severity 4–7 days training modification
Moderate injury severity 8–28 days training modified
Severe injury severity More than 28 days training modified
Injury burden Number of days modified per 1000 exposure days ((Σ days’ modified/Σ exposure days) × 1000)
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Missing Data

Where recruit age and sex were not available from the WA 
Police Force physical performance database, these were 
requested from the WA Police Force. Where these data were 
still unable to be provided, they were entered as ‘not noted’. 
Where no details were provided to allocate a body region to 
an injury, these entries were classified as ‘unspecified’. Where 
no details were provided to allocate a tissue/pathology type of 
injury they were entered as ‘non-specific’.

Where detail existed that allowed allocation of injury region 
and tissue/pathology type using clinical judgement, yet the 
diagnosis did not immediately allow allocation of injury region 
and tissue/pathology type, clinical judgement was used. For 
example, an entry of “abdominal pain” with a note of “GP pre-
scribed antibiotics,” was entered as “infection” as the tissue/
pathology type, with the prescription of antibiotics is highly 
suggestive of that. Furthermore, Where the body region was 
simply described as “back” the region was entered as “lum-
bosacral” unless notes suggested otherwise.

Data Analysis

Data analysis was conducted using IBM SPSS Statistics (ver-
sion 28.0.1.0). Descriptive statistics were used to report the 
available demographic data of the WA Police Force recruits. 
For injury, the area/region and tissue/pathology type, the 
frequency, severity, total time-loss and burden are presented 
(formulae for calculation are included within Table 1). The 
frequency of activity of injury for injured recruits is reported. 
The severity of injury was also reported as the frequency of 
very mild, mild, moderate, and severe injuries. Overall injury 
frequency, prevalence, and incidence rate (Exact Poisson 95% 
confidence intervals) were also reported.

Cox regression time-to-event (survival) analysis exam-
ined injury risk over time, when accounting for sex, age 
and year, reporting Hazard Ratio (HR) and 95% CIs, and 
the requirements for performing Cox regression time-to-
event analysis were met. Data differentiating subsequent 
injury versus recurrent injury were not recorded by the WA 
Police Force. Therefore, due to established differences in the 
aetiology of recurrent versus subsequent injuries, [22, 23] 
we opted to not include these injuries within our statistical 
model. Cases with missing demographic data were excluded. 
Statistical significance was set at p < 0.05.

Results

Participants

A total of 1326 WA Police force recruits completed their 
basic training between 2018 and 2021. Ten recruits had 

injuries upon commencing at the WA Police Force Acad-
emy and were excluded from the cohort. Therefore, 1316 
recruits were included within this study. Of the 1316 recruit 
records, 134 records did not report age or sex (10.2%). Age 
was stratified as 18–29 years or ≥ 30 years. Of the 1182 
complete records, 725 (61.3%) recruits were aged between 
18–29 years and 457 (38.7%) were aged ≥ 30 years. Of the 
1182 complete records, 819 (69.3%) recruits were men, and 
363 (30.7%) recruits were women. Additional demographic 
information, such as ethnicity, height or weight were not 
available.

Exposure

There were 1052 recruits (79.9%) who did not sustain an 
injury and completed the six-month WA Police Force pro-
gram, resulting in a total exposure of 136,760 training days. 
The injured sample (n = 264; 20.1%) recorded a total expo-
sure of 15,318 training days. Thus, total exposure for WA 
Police Force recruits was 152,078 training days.

Injuries

Between 2018 and 2021, 304 injuries were recorded by the 
WA Police Force. Of these 304 injuries, 264 were index 
injuries.

Injury Prevalence

A total of 264 WA Police recruits sustained at least one 
injury during the observation period (Table 2), resulting in 
a prevalence of 20.1% of recruits being injured during acad-
emy training. There were 1052 recruits who did not report 
an injury (Table 2).

Injury Incidence Rate

The injury incidence rate was 2.00 injuries per 1000 training 
days (Poisson 95%CI 1.78–2.24 injuries per 1000 training 
days).

Table 2   Number of injured recruits per year

n = number, % = percentage.

Year Injured, n (%) Uninjured, n (%) Overall, n (%)

2018 24 (9.1) 122 (11.6) 146 (11.1)
2019 71 (26.9) 234 (22.2) 305 (23.2)
2020 71 (26.9) 287 (27.3) 358 (27.1)
2021 98 (37.1) 409 (38.9) 507 (38.5)
Overall 264 (100) 1052 (100) 1316 (100)
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Injury Severity

The severity of injuries are presented within Table 3. Most 
injuries (84.2%) were classified as moderate or severe.

Injury Area/Region

The frequency, severity and burden by injury area/region is 
presented in Table 4 with further graphical representation of 
the burden presented in Online Resource A. The most com-
mon regions of injury were in the lower limb, accounting for 
64.9% of all injuries (Table 4). However, shoulder injuries 
made up the second-highest injury burden, approaching 8 
time-loss days per 1000 recruit training days.

Injury Tissue/Pathology Type

The frequency, severity and burden by injury type is pre-
sented within Table 5 with further graphical representation 
of the burden presented in Online Resource A. The most 
common types of injury were muscle/tendon (31.3% of all 
injuries) or ligament/joint capsule injuries (18.8% of all 
injuries).

Activity of Injury

The activities participated when injured are detailed within 
Online resource B. The most common activity causing 
recruit injury was physical training (31.8% of all injuries) 
followed by injuries in the recruit’s own time (19.7% of all 
injuries).

Association Between Age, Sex, and Training Year 
and Injury

Cases where demographic data were absent were excluded 
from Cox time-to-event analysis. Our time-to-event anal-
ysis determined that female sex (HR = 1.4, 95%CI = 1.3 
to 1.6, p < 0.001) and being 30 years or older (HR = 1.5, 
95%CI = 1.2 to 1.9, p = 0.002) significantly increased the 

Table 3   The overall severity of injuries

n = number, % = percentage
*16 records did not have severity of injury recorded.

Injury severity Frequency, n (%)*

Very mild, 0–3 days training modified 4 (1.3)
Mild, 4–7 days training modified 28 (9.2)
Moderate, 8–28 days training modified 158 (52.0)
Severe, more than 28 days training modified 98 (32.2)

Table 4   The frequency, severity 
and burden by injury region

* = Per 1000 training days
a injury severity = training days modified due to injury, n = number, % = percentage, M = mean, SD = stand-
ard deviation, N/A = SD could not be calculated as only a single injury recorded.

Injury region Frequency, n (%) Injury 
incidence 
rate*

Injury 
severitya, M 
(SD)

Sum of days lost Injury Burden*

Foot 19 (6.3) 0.12 30 (34) 575 3.78
Ankle 33 (10.9) 0.22 29 (23) 949 6.24
Lower leg 42 (13.8) 0.28 25 (15) 982 6.46
Knee 53 (17.4) 0.35 38 (48) 1794 11.80
Thigh 37 (12.2) 0.24 24 (27) 869 5.71
Hip/ groin 13 (4.3) 0.09 42 (36) 509 3.35
Lumbosacral 19 (6.3) 0.12 16 (11) 289 1.90
Thoracic spine 1 (0.3) 0.01 9 (N/A) 9 0.06
Trunk (abdomen) 6 (2.0) 0.04 22 (10) 130 0.85
Trunk (chest) 12 (3.9) 0.08 39 (29) 425 2.79
Neck 2 (0.7) 0.01 16 (13) 32 0.21
Hand 9 (3.0) 0.06 45 (36) 406 2.67
Wrist 8 (2.6) 0.05 38 (30) 265 1.74
Elbow 2 (0.7) 0.01 18.0 (0) 36 0.24
Upper arm 3 (1.0) 0.02 21 (8) 63 0.41
Shoulder 31 (10.2) 0.20 42 (41) 1210 7.96
Head 2 (0.7) 0.01 45 (N/A) 45 0.30
Multiple sites 3 (1) 0.02 39 (43) 118 0.78
Respiratory 6 (2.0) 0.04 17 (5) 100 0.66
Unspecified 3 (1.0) 0.02 55 (51) 166 1.09
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injury rate. There was no influence of training year on injury. 
The influence of age, sex and training year on injury occur-
rence is presented within Online resource C, alongside the 
Kaplan–Meier Curve.

Discussion

Injury epidemiology in law enforcement recruits is poorly 
reported [10]. Our cohort represents the first study to clearly 
report the prevalence, incidence rate, severity and burden of 
injuries to police recruits. Furthermore, this is also the first 
study to report the injury region, injury type and activity of 
injury in police recruits using recommended definitions and 
terminology for physical activity injuries [21].

Our study demonstrated that one-fifth of WA Police Force 
recruits are injured during their recruit training program, 
comparable to data reported in other law enforcement studies 
[7–9, 24], and studies of Australian basic military training 
[25, 26]. The injury incidence rate in our study was 2.00 
injuries per 1000 training days, which sits at the lower end 
of those reported within other law enforcement cohorts [1, 
7–9, 15]. In our recent systematic review [10], we reported 
injury incidence rates of between 1.67 and 4.24 injuries per 
1000 training days. The high level of heterogeneity between 
studies in the recruit demographics and training procedures 
captured in our review is likely to account for the wide range 
of injury incidence rates recorded. This limits comparability 
of these results with our study and emphasises the need to 
use standardised terminology, recording and reporting meth-
ods for injury surveillance.

Our research is the first to report the severity and burden 
of injuries to police recruits. Lower limb injuries made up 

most of the overall injury burden and is comparable to mili-
tary basic training [27, 28]. However, shoulder injuries were 
the second highest injury area/region as far as injury burden 
in our police recruit cohort, suggesting prevention strategies 
for shoulder injuries also be prioritised. Muscle/tendon and 
ligament/joint capsule injuries made up most of the overall 
injury burden. Conversely, in military basic training, bone 
stress injuries are a substantial cause of injury burden [27, 
28], however in our study this only represents a very small 
proportion of the injuries (1.3%), which is very likely due 
to differences in basic training program requirements and 
structure between the professions. The common injury tis-
sue/pathology types presented within our study are more 
comparable to those of football players [29].

These data suggest that injury prevention interventions 
would be most appropriately targeted at lower limb and 
shoulder muscle/tendon and ligament/joint injuries to reduce 
the overall injury burden in WA Police Force recruits. Fur-
thermore, 31.8% of injuries occurred due to physical train-
ing, which suggests that targeting injury prevention strate-
gies towards physical training components (e.g., running, 
strength, etc.) is likely to result in the largest reduction in 
injury burden. However, as mentioned previously, the inclu-
sion of shoulder specific prevention strategies would also be 
warranted given the high burden.

Our study also determined that older recruits (greater than 
30 years of age), and female recruits were at significantly 
higher risk of injury, with age and sex as notable risk fac-
tors. Our findings mirror those seen within qualified Police 
officers and other law enforcement training programs, such 
as the FBI in the United States of America [13, 15]. This 
has important ramifications for the training and manage-
ment of recruits within the WA Police Force and wider law 

Table 5   The frequency, severity and burden by injury type

* = Per 1000 training days
a Injury severity = training days modified due to injury, n = number, % = percentage, M = mean, SD = standard deviation, N/A = SD could not be 
calculated as only a single injury recorded.

Injury type Frequency, n (%) Injury incidence 
rate*

Injury severitya M 
(SD)

Sum of days lost Injury Burden*

Bone (stress injury) 4 (1.3) 0.03 55 (43) 219 1.44
Bone (contusion) 10 (3.3) 0.07 36 (34) 254 1.67
Bone (fracture) 8 (2.6) 0.05 67 (21) 535 3.52
Cartilage, synovium or bursa 23 (7.6) 0.15 36 (33) 832 5.47
Infection 7 (2.3) 0.05 15 (6) 106 0.70
Ligament or joint capsule 57 (18.8) 0.37 44 (48) 2448 16.10
Muscle or tendon 95 (31.3) 0.62 24 (21) 2244 14.76
Nervous system or brain 1 (0.3) 0.01 45 (N/A) 45 0.30
Superficial tissue (skin) 9 (2.9) 0.06 11 (3) 86 0.57
Non-specific 81 (26.6) 0.53 27 (27) 2001 13.16
Not reported 9 (3.0) 0.06 29 (25) 202 1.33
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enforcement community. These findings suggest that specifi-
cally targeting injury prevention programs at female recruits 
and recruits over 30 years of age is likely to be provide a 
meaningful reduction in injuries to law enforcement recruits.

While establishing injury epidemiology remains the first 
step in the planning of targeted injury prevention strategies, 
before successful interventions can be implemented, aetiol-
ogy needs to be established [11]. Few studies have explored 
the risk factors that predispose law enforcement recruits 
to injury during their training block. Vertical jump height 
has been associated with injury (r = -0.09, p < 0.005) and 
explained 0.8% of the variance in injury rates (p < 0.005) [7]. 
Reduced left hand, not right hand, grip strength was signifi-
cantly associated with injury rates (r = -0.181, p = 0.018) [8]. 
In FBI recruits, injuries have been associated with older age 
and decreased fitness levels [15]. Finally, in police officers, 
higher fitness levels increase the likelihood of completing 
recruit training [24]. Unfortunately, in all of these studies, 
training exposure within the recruit training program and 
beyond the recruit training program (i.e., what is done exter-
nally to the program) was not accounted for, thus limiting 
the clinical utility of these findings. Future research should 
be directed at clarifying the physical performance and psy-
chological risk factors for injury in police training recruits 
to contribute to a broader understanding of the patterns of 
injury in this cohort and further guide injury prevention 
strategies.

Limitations

Data linkage was piloted by two authors (NM and MM) 
to ensure the accuracy of the author who completed all 
data linkage (NM) with decisions on how to deal with 
missing data made via mutual agreement. The overseeing 
author (MM) has substantial experiencing leading stud-
ies involving data extraction and linkage [30–33]. With 
a single author completing all extraction and without all 
entries being independently cross-checked, minor coding 
errors may have occurred. Training days were used as the 
exposure variable in this study as this is what is recorded 
by the WA Police Force. However, more specific metrics 
(e.g., training session duration and rating of perceived 
exertion) would allow for more detailed statistical models. 
The Police Force injury database did not differentiate sub-
sequent and recurrent injury, therefore we only included 
initial injuries within our regression model. The WA 
Police Force recruit injury database also had some missing 
demographic data (10.2%) and some injuries that were not 
accurately described which were subsequently assigned 
as ‘unspecified.’ This may have influenced the results, 
however given these data should be missing at random 
we do not think the influence is likely to be significant. 

These missing data are not specific to the WA Police Force 
records and are seen within other databases such as surgi-
cal [34] and elite sport settings [32]. Capturing as much 
information on the recruits’ demographic data is crucial 
for risk factor analyses [35] and to assist translation to 
clinical practice [36]. Future studies should consider the 
benefits of prospective data collection and monitoring as a 
strategy to reduce missing data. This would likely involve 
including the industry partner as a collaborator.

Conclusion

This research has quantified the prevalence, incidence, 
severity and burden of injury to WA Police Force recruits 
when undergoing their recruit basic training program. 
Lower limb, shoulder, muscle/tendon and ligament/joint 
injuries present the largest injury burden to recruits dur-
ing their training program. Being older than 30 years and 
being female were significant risk factors associated with 
injury. Further research to identify potentially modifiable 
risk factors and subsequent injury prevention interventions 
are needed.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s10926-​022-​10059-2.

Author Contributions  MM and NH conceived the study idea. MM and 
GA coordinated funding. GA compiled all data. NM performed all 
data extraction. MM performed all analysis. All authors contributed to 
preparation of the manuscript.

Funding  Open Access funding enabled and organized by CAUL and 
its Member Institutions. This work was supported via industry funding 
from the Western Australian Police Force, Joondalup, Western Aus-
tralia, Australia. Grant ID: G1006008. MM and NHH are partly sup-
ported by the Defence Science Centre (WA), within the Department 
of Defence, Science and Technology, on behalf of the Commonwealth 
of Australia.

Data Availability  The data for this research study will not be publicly 
available as per agreement with the Western Australian Police Force. 
However, requests of the authors for access to the data or for analyses 
to be performed as a part of data synthesis will be considered and 
forwarded through to the Western Australian Police Force for approval.

Declarations 

Conflict of Interests  The authors have no relevant financial or non-
financial interests to disclose.

Ethical approval  This project was approved by the Edith Cowan 
University Human Research Ethics Committee (HREC ID: 
2021–02982-MURPHY) and WA Police Force Research Governance 
division.

Consent to Participate  This observational study extracted all data from 
an existing database and a waiver of participant consent was granted 
via the Edith Cowan University Human Research Ethics Committee.

https://doi.org/10.1007/s10926-022-10059-2


	 Journal of Occupational Rehabilitation

1 3

Consent to Publish  Not applicable as all data are unidentifiable.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

	 1.	 Orr RM, Ford K, Stierli M. Implementation of an ability-based 
training program in police force recruits. J Strength Cond Res. 
2016;30(10):2781–7.

	 2.	 Knapik JJ, Graham B, Cobbs J, Thompson D, Steelman R, Jones 
BH. A prospective investigation of injury incidence and injury 
risk factors among army recruits in military police training. 
BMC Musculoskelet Disord. 2013;14(1):32.

	 3.	 Brandl SG, Stroshine MS. Toward an Understanding of the 
Physical Hazards of Police Work. Police Q. 2003;6(2):172–91.

	 4.	 Brandl SG, Stroshine MS. The physical hazards of police work 
revisited. Police Q. 2012;15(3):262–82.

	 5.	 Marins EF, David GB, Del Vecchio FB. Characterization of 
the physical fitness of police officers: a systematic review. J 
Strength Cond Res. 2019;33(10):2860–74.

	 6.	 Hickman MJ, Strote JN, Scales RM, Parkin WS, Collins PA. 
Police use of force and injury: multilevel predictors of physical 
harm to subjects and officers. Police Q. 2021;24(3):267–97.

	 7.	 Orr R, Pope R, Peterson S, Hinton B, Stierli M. Leg power as 
an indicator of risk of injury or illness in police recruits. Int J 
Environ Res Public Health. 2016;13(2):237.

	 8.	 Orr R, Pope R, Stierli M, Hinton B. Grip strength and its rela-
tionship to police recruit task performance and injury risk: a 
retrospective cohort study. Int J Environ Res Public Health. 
2017;14(8):941.

	 9.	 Tomes C, Schram B, Pope R, Orr R. What is the impact of fit-
ness on injury risk during police academy training? A retrospec-
tive cohort study. BMC Sports Sci Med Rehabil. 2020;12(1):39.

	10.	 Murphy M, George H, Naqi M, Owen P, Chivers P, Hart NH. 
Musculoskeletal injury epidemiology in law enforcement and 
firefighter recruits during physical training: a systematic review. 
BMJ Open Sport Exerc Med. 2022;8:e001289.

	11.	 Finch C. A new framework for research leading to sports injury 
prevention. J Sci Med Sport. 2006;9(1–2):3–9.

	12.	 Ekstrand J, Hägglund M, Kristenson K, Magnusson H, Wal-
dén M. Fewer ligament injuries but no preventive effect on 
muscle injuries and severe injuries: an 11-year follow-up of 
the UEFA Champions League injury study. Br J Sports Med. 
2013;47(12):732–7.

	13.	 Mumford EA, Liu W, Taylor BG. Profiles of U.S. law enforce-
ment officers’ physical, psychological, and behavioral health: 
results from a nationally representative survey of officers. Police 
Q. 2021;24(3):357–81.

	14.	 Bonner HS, Brimhall A. Gender differences in law enforcement 
officer stress and coping strategies. Police Q. 2022;25(1):59–89.

	15.	 Knapik JJ, Grier T, Spiess A, Swedler DI, Hauret KG, Gra-
ham B, et al. Injury rates and injury risk factors among Federal 

Bureau of Investigation new agent trainees. BMC Public Health. 
2011;11:920.

	16.	 Smith KL, Weir PL, Till K, Romann M, Cobley S. Relative age 
effects across and within female sport contexts: a systematic 
review and meta-analysis. Sports Med. 2018;48(6):1451–78.

	17.	 Hollander K, Rahlf AL, Wilke J, Edler C, Steib S, Junge A, 
et al. Sex-specific differences in running injuries: a systematic 
review with meta-analysis and meta-regression. Sports Med. 
2021;51(5):1011–39.

	18.	 Sefton JM, Lohse KR, McAdam JS. Prediction of injuries 
and injury types in army basic training, infantry, armor, and 
cavalry trainees using a common fitness screen. J Athl Train. 
2016;51(11):849–57.

	19.	 Rhon DI, Molloy JM, Monnier A, Hando BR, Newman PM. 
Much work remains to reach consensus on musculoskeletal 
injury risk in military service members: a systematic review 
with meta-analysis. Eur J Sport Sci. 2022;22(1):16–34.

	20.	 Travers MJ, Murphy MC, Debenham JR, Chivers P, Bulsara 
MK, Bagg MK, et al. Should this systematic review and meta-
analysis change my practice? Part 1: exploring treatment effect 
and trustworthiness. Br J Sports Med. 2019;53(23):1488–92.

	21.	 Bahr R, Clarsen B, Derman W, Dvorak J, Emery CA, Finch CF, 
et al. International Olympic Committee consensus statement: 
methods for recording and reporting of epidemiological data on 
injury and illness in sport 2020 (including STROBE Extension 
for Sport Injury and Illness Surveillance (STROBE-SIIS)). Br 
J Sports Med. 2020;54(7):372–89.

	22.	 Finch CF, Cook J. Categorising sports injuries in epidemiologi-
cal studies: the subsequent injury categorisation (SIC) model 
to address multiple, recurrent and exacerbation of injuries. Br 
J Sports Med. 2014;48(17):1276–80.

	23.	 Toohey LA, Drew MK, Fortington LV, Menaspa MJ, Finch CF, 
Cook JL. Comparison of subsequent injury categorisation (SIC) 
models and their application in a sporting population. Inj Epi-
demiol. 2019;6:9.

	24.	 Lockie RG, Balfany K, Bloodgood AM, Moreno MR, Cesario 
KA, Dulla JM, et al. The influence of physical fitness on rea-
sons for academy separation in law enforcement recruits. Int J 
Environ Res Public Health. 2019;16(3):372.

	25.	 Orr RM, Cohen BS, Allison SC, Bulathsinhala L, Zambraski 
EJ, Jaffrey M. Models to predict injury, physical fitness failure 
and attrition in recruit training: a retrospective cohort study. Mil 
Med Res. 2020;7(1):26.

	26.	 Schram B, Pope R, Orr R. Injuries in Australian Army full-
time and part-time personnel undertaking basic training. BMC 
Musculoskelet Disord. 2019;20(1):6.

	27.	 Heagerty R, Sharma J, Cayton J, Goodwin N. Retrospective 
analysis of four-year injury data from the Infantry Training Cen-
tre. Catterick J R Army Med Corps. 2018;164(1):35–40.

	28.	 Sharma J, Dixon J, Dalal S, Heagerty R, Spears I. Musculo-
skeletal injuries in British Army recruits: a prospective study 
of incidence in different Infantry Regiments. J R Army Med 
Corps. 2017;163(6):406–11.

	29.	 Ekegren CL, Gabbe BJ, Donaldson A, Cook J, Lloyd D, Finch 
CF. Injuries in community-level Australian football: results 
from a club-based injury surveillance system. J Sci Med Sport. 
2015;18(6):651–5.

	30.	 Harris SA, Dempsey AR, Mackie K, King D, Hecimovich M, 
Murphy MC. Do sideline tests of vestibular and oculomo-
tor function accurately diagnose sports-related concussion in 
adults? A systematic review and meta-analysis. Am J Sports 
Med. 2022;50(9):2542–51.

	31.	 Murphy M, Travers MJ, Gibson W, Chivers P, Debenham J, 
Docking S, et al. The rate of improvement of pain and function 
in mid-portion Achilles tendinopathy with loading protocols: a 

http://creativecommons.org/licenses/by/4.0/


Journal of Occupational Rehabilitation	

1 3

systematic review and longitudinal meta-analysis. Sports Med. 
2018;48(8):1875–91.

	32.	 Murphy MC, Chivers P, Mahony K, Mosler AB. Risk factors for 
dominant-shoulder injury in elite female Australian cricket play-
ers: a prospective study. Transl Sports Med. 2020;3(5):404–14.

	33.	 Murphy MC, Travers MJ, Chivers P, Debenham JR, Docking 
SI, Rio EK, et al. Efficacy of heavy eccentric calf training for 
treating mid-portion Achilles tendinopathy: a systematic review 
and meta-analysis. Br J Sports Med. 2019;53(17):1070–7.

	34.	 Basques BA, McLynn RP, Fice MP, Samuel AM, Lukasiewicz 
AM, Bohl DD, et al. Results of database studies in spine sur-
gery can be influenced by missing data. Clin Orthop Relat Res. 
2017;475(12):2893–904.

	35.	 Marinaccio A, Ferrante P, Corfiati M, Di Tecco C, Rondinone 
BM, Bonafede M, et al. The relevance of socio-demographic 
and occupational variables for the assessment of work-related 
stress risk. BMC Public Health. 2013;13(1):1157.

	36.	 Murphy MC, Gibson W, Moseley GL, Rio EK. Are you translating 
research into clinical practice? What to think about when it does 
not seem to be working. Br J Sports Med. 2021;55(12):652–3.

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	Injury profiles of police recruits undergoing basic physical training: A prospective cohort study
	Injury Profiles of Police Recruits Undergoing Basic Physical Training: A Prospective Cohort Study
	Abstract
	Introduction
	Objectives

	Methods
	Study Design
	Ethical Approvals
	Data Availability
	Setting
	Injury Definition and Categorization
	Exposure
	Duration of Injury and Days Into Training
	Missing Data
	Data Analysis

	Results
	Participants
	Exposure
	Injuries
	Injury Prevalence
	Injury Incidence Rate
	Injury Severity

	Injury AreaRegion
	Injury TissuePathology Type
	Activity of Injury
	Association Between Age, Sex, and Training Year and Injury

	Discussion
	Limitations

	Conclusion
	References


