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ABSTRACT
Objectives  Report the injury epidemiology of law 
enforcement and firefighter recruits.
Design  A systematic epidemiological review following 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses 2020 guidelines was completed.
Data sources  Five online databases were searched 
from database inception to 5 May 2021.
Eligibility criteria for selecting studies  Prospective 
and retrospective studies that reported data on 
musculoskeletal injuries sustained by law enforcement 
or firefighter recruits were included. We reported on all 
components of injury where data were available. All injury 
incidence rates were calculated as per 1000 training days 
(Poisson 95% CI) to allow comparisons between studies. 
Study quality was assessed using the Joanna Briggs 
Institute Quality Assessment Checklist for Prevalence 
Studies.
Results  No studies reporting firefighter recruits were 
identified. Eight published studies that reported on injuries 
to law enforcement recruits were identified. The studies 
were all low quality, and the credibility of the evidence 
was assessed as very low. Seven studies reported medical 
attention injuries, and one study reported the number of 
medical withdrawals from a recruit training programme. 
The prevalence of law enforcement recruits with medical 
attention injuries ranged from 13.7% to 24.5%. The overall 
medical attention injury incidence rate for law enforcement 
recruits ranged from 1.67 injuries per 1000 training days 
(Poisson 95% CI 1.00 to 2.34 injuries per 1000 training 
days) to 4.24 injuries per 1000 training days (Poisson 
95% CI 2.97 to 5.51 injuries per 1000 training days).
Conclusion  This review reported the prevalence 
and incidence rates for musculoskeletal injuries in law 
enforcement officers. However, the credibility of the 
evidence is very low.
PROSPERO registration number  CRD42021251084.

BACKGROUND
Tactical operators (such as law enforcement 
officers or firefighters) undergo intense and 
strenuous physical training programmes as a 
part of their qualification process to prepare 
for the demands of their role, with the 

duration of training differing between profes-
sions and countries.1–3 These intense training 
programmes are important as they mirror 
the demands of the occupation and ensure 
law enforcement officers and firefighters are 
job-ready. However, these job-specific phys-
ical training programmes have been shown 
to result in injuries.1–3 Therefore, it is reason-
able to expect musculoskeletal injuries to 
law enforcement officers and firefighters are 
common during their training processes.

No reviews to date have specifically explored 
the injury profiles of law enforcement and fire-
fighter recruits during their academy training 
and physical preparation programmes.4 5 In 
firefighters, a 2019 systematic review of injury 
epidemiology detailed operational workplace 
injuries in fully qualified personnel.4 This 
review reported the proportion of injuries, 
ranging from 9% to 74%4 of participants. No 
studies were identified that reported inju-
ries during prequalification recruit physical 

Summary box

What is already known?
	► Injuries to law enforcement officers and firefighters 
have been reported throughout the literature. Still, 
no systematic review has been performed reporting 
recruit injury epidemiology, even though this popula-
tion complete strenuous physical training.

What are the new findings?
	► No studies have reported the injury profile of fire-
fighter recruits.

	► Medical attention injuries in law enforcement re-
cruits ranged from 13.7% to 24.5%.

	► Law enforcement officers’ medical attention injury 
incidence rate ranged from 1.67 to 4.24/1000 train-
ing days.

	► Most law enforcement officers’ medical attention 
injuries are distributed between the upper limb 
(12.5%–38.2%), trunk/spine/abdomen (19.1%–
50%) and lower limb (25%–41.1%).

C
ow

an U
niversity Library. P

rotected by copyright.
 on M

arch 2, 2022 at S
erials A

quisitions E
dith

http://bm
jopensem

.bm
j.com

/
B

M
J O

pen S
port E

xerc M
ed: first published as 10.1136/bm

jsem
-2021-001289 on 1 M

arch 2022. D
ow

nloaded from
 

C
ow

an U
niversity Library. P

rotected by copyright.
 on M

arch 2, 2022 at S
erials A

quisitions E
dith

http://bm
jopensem

.bm
j.com

/
B

M
J O

pen S
port E

xerc M
ed: first published as 10.1136/bm

jsem
-2021-001289 on 1 M

arch 2022. D
ow

nloaded from
 

C
ow

an U
niversity Library. P

rotected by copyright.
 on M

arch 2, 2022 at S
erials A

quisitions E
dith

http://bm
jopensem

.bm
j.com

/
B

M
J O

pen S
port E

xerc M
ed: first published as 10.1136/bm

jsem
-2021-001289 on 1 M

arch 2022. D
ow

nloaded from
 

C
ow

an U
niversity Library. P

rotected by copyright.
 on M

arch 2, 2022 at S
erials A

quisitions E
dith

http://bm
jopensem

.bm
j.com

/
B

M
J O

pen S
port E

xerc M
ed: first published as 10.1136/bm

jsem
-2021-001289 on 1 M

arch 2022. D
ow

nloaded from
 

C
ow

an U
niversity Library. P

rotected by copyright.
 on M

arch 2, 2022 at S
erials A

quisitions E
dith

http://bm
jopensem

.bm
j.com

/
B

M
J O

pen S
port E

xerc M
ed: first published as 10.1136/bm

jsem
-2021-001289 on 1 M

arch 2022. D
ow

nloaded from
 

C
ow

an U
niversity Library. P

rotected by copyright.
 on M

arch 2, 2022 at S
erials A

quisitions E
dith

http://bm
jopensem

.bm
j.com

/
B

M
J O

pen S
port E

xerc M
ed: first published as 10.1136/bm

jsem
-2021-001289 on 1 M

arch 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/
http://orcid.org/0000-0001-6068-1096
http://orcid.org/0000-0003-3924-9375
http://dx.doi.org/10.1136/bmjsem-2021-001289
http://dx.doi.org/10.1136/bmjsem-2021-001289
http://dx.doi.org/10.1136/bmjsem-2021-001289
http://crossmark.crossref.org
http://bmjopensem.bmj.com/
http://bmjopensem.bmj.com/
http://bmjopensem.bmj.com/
http://bmjopensem.bmj.com/
http://bmjopensem.bmj.com/
http://bmjopensem.bmj.com/


2 Murphy MC, et al. BMJ Open Sp Ex Med 2022;8:e001289. doi:10.1136/bmjsem-2021-001289

Open access

training. However, this review did exclude studies that 
provided interventions,4 potentially limiting the number 
of available studies and in the absence of large epidemi-
ological studies, worth including with literature reviews.

A second systematic review reported injury occurrence 
in law enforcement officers, ranging from 28% to 81% 
of the population.5 However, few studies defined what 
was classified as an injury (eg, medical attention injury 
or time-loss definitions), and occupational injuries (eg, 
mental health concerns following a distressing work inci-
dent) were also included that do not apply to recruits in 
pre-deployment physical preparation programmes.5 As 
opposed to the review of firefighters, studies reporting 
injuries to law enforcement recruits were identified.5 
Some of these studies involving recruits reported the 
definition of an injury (eg, medical attention or time-
loss definitions). They demonstrated the proportion of 
medical attention injuries within police recruits during 
basic training between 15% and 26%.3 6 Given the spar-
sity of studies identified in these reviews, the inclusion of 
randomised controlled trials (RCTs) of injury prevention 
that include a standard practice (eg, natural history arm) 
should be considered to overcome the lack of epidemio-
logical studies, and overcome the small samples that may 
lead to the imprecision of results.7

The challenge for clinicians and researchers who 
develop physical preparation and injury prevention 
programmes is that no reviews report how much training 
and preparation time is lost when firefighter and law 
enforcement recruits are injured during basic training, 
what injuries are most common, and what mechanisms 
of injury cause recruit injury. The nature of musculo-
skeletal injuries within law enforcement and firefighter 
recruit training are potentially more comparable to 
sports injuries than typical occupational injuries (eg, 
neck and back pain from workplace sitting)8 as the inju-
ries are usually related to the fitness component of the 
recruits training.9 10 However, studies have not differen-
tiated important components of the injury landscape 
potentially relevant in prevention models.11 Several 
different components related to injures can be reported: 
severity of injury (any injury, medical attention injury, 
time-loss injury or career-ending injury), relationship 
to activity (directly, indirectly, or not related), mode of 
onset (sudden or gradual), mechanism of injury (direct 
contact, indirect contact or non-contact), subsequent 
injury, body area, tissue type or pathology type.12 Injury 
data can also be presented in different ways: Injury 
frequency (number of injuries reported within the 
sample), injury proportion (percentage of different inju-
ries within the injured participants), injury prevalence 
(the portion of the sample which has an injury during a 
specific time frame), injury incidence (the number of new 
injuries experienced over a specified time frame), injury 
incidence rate (the number of new injuries experienced 
when accounting for exposure), injury severity (the time-
loss due to injury) or injury burden (the injury incidence 
combined with the injury severity).12 These components 

help inform researchers and clinicians where the ‘injury 
problem’ lies within their physical training programme 
and can help inform the development of programmes 
less likely to result in injury.12

The International Olympic Committee consensus 
statement on the methods for recording and reporting 
epidemiological data by Bahr et al12 highlights the impor-
tance of defining and classifying the health problems 
associated with physical activity. The reviews identi-
fied above,4 5 have not extracted and reported the data 
suggested by Bahr et al,12 which may be more mean-
ingful for real-world translation. As an example, previous 
reviews have not differentiated the different injury types 
(eg, medical attention vs time loss) that are important 
for translating prevention strategies into clinical prac-
tice and policy. This enables clinicians and researchers 
to examine risk factors for injury and then implement 
prevention strategies to reduce the burden of injury. This 
systematic review aimed to determine the injury epidemi-
ology of law enforcement and firefighter recruits.

METHODS
Guidelines
The protocol for this systematic review was designed 
following the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA)-Protocols,13 
with the final systematic review informed by the recent 
updates to the PRISMA.14

Data management
Records and data related to study selection were stored 
online using Covidence (Covidence systematic review 
software, Veritas Health Innovation, Melbourne, 
Australia. Available at www.covidence.org). Extracted 
data was managed and stored using Microsoft teams 
and password-protected laptop computers. To facilitate 
systematic review transparency,15 16 the final data spread-
sheet is also freely available (Murphy, Myles (2022): 
Musculoskeletal injury epidemiology in law enforcement 
and firefighter recruits during physical training: a system-
atic review. figshare. Dataset. https://doi.org/10.6084/​
m9.figshare.19076567.v1).

Criteria for considering studies for this review
Types of studies
Prospective and retrospective studies which reported 
data on musculoskeletal injury were included. We 
included both cross-sectional and longitudinal studies 
(including RCTs of injury prevention interventions). 
For example, RCTs of an intervention within a specific 
injury population (eg, the effect of orthotics in police or 
firefighter recruits with stress fractures) were excluded, 
but RCTs that examined injury prevention (eg, the effect 
of orthotics in preventing stress fractures within police 
or firefighter recruits) were included provided they had 
a control arm without an intervention. Only published 
studies were included within this review (ie, grey litera-
ture excluded). Non-English language studies were also 
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excluded. Prior work suggested that inclusion or exclu-
sion of non-English articles do not influence the effect 
estimates yet may narrow CIs.17

Types of participants
We included law enforcement and firefighter recruits, 
regardless of sex, geographical location, age and physical 
activity levels.

Types of injuries
All musculoskeletal injuries sustained by participants 
were included. Injuries were defined as all medical atten-
tion and time-loss following the International Olympic 
Committee reporting standards.12 A further type of 
injury, an injury requiring withdrawal from the recruit 
training programme, was also included.

Search methods for identification of studies
Search strategies were implemented from inception until 
the 5 May 2021 by a single author (MCM), who exported 
the records into Covidence.

Electronic searches
Searches were performed using free text and MESH terms 
(online supplemental appendix A) to identify published 
articles on the following electronic databases: PubMed, 
CINAHL, CENTRAL, SPORTDiscus and Web of Science. 
Only peer-reviewed, English language, human trials were 
included. However, these limitations were adapted to 
individual databases as necessary (online supplemental 
appendix B). Search results were piloted and validated 
by ensuring searches included key research papers (Orr 
et al3 Orr et al 18 and Orr et al19).

Searching other resources
Reference lists of relevant reviews and included studies 
were screened, and backwards citation tracking was 
performed via Web of Science to identify potentially rele-
vant studies. Content experts evaluated the list of included 
studies to help identify any other relevant studies. The 
ePublication lists of key journals in the field (ie, journals 
where other included studies had been published) were 
screened to detect studies that had yet to be indexed in 
the databases.

Selection of studies
Two review authors (H-AG/MCM or H-AG/MN) inde-
pendently assessed the titles and abstracts of potential 
studies identified by the search strategy for their eligi-
bility. When the study’s eligibility was unclear from the 
title and abstract, the full paper was assessed. Studies that 
did not match the inclusion criteria for this review were 
excluded, and the reasons for excluding full-text articles 
were recorded within the PRISMA flow chart.20 Disagree-
ments between authors regarding study inclusion were 
resolved by discussion. Studies were not anonymised 
before assessment.

Data management
Data extraction
Two review authors (H-AG/MN) independently extracted 
data from included studies and input the data into Micro-
soft Excel. For any discrepancies or disagreements, the 
review authors resolved these via consensus. Where 
consensus could not be achieved, a third author (MCM) 
made a majority decision after assessing the study. The 
following information was extracted: primary author, 
year of publication, country of origin, funding source, 
study design (retrospective or prospective data collec-
tion), study population (law enforcement or firefighter 
recruits), sample size (n), duration of recruit training 
(weeks), method of exposure to physical training (hours), 
mean (SD) baseline demographics (age, gender, height, 
weight and body mass index), all descriptive injury data 
inclusive of measures of variability: severity of injury, 
relationship to activity, mode of onset, mechanism of 
injury, new or subsequent injury, body area, tissue type 
or pathology type, and all injury data analysis inclusive of 
measures of variability: injury frequency, injury propor-
tion, injury prevalence, injury incidence, injury incidence 
rate, injury severity and injury burden.

Dealing with missing data
Where a method of exposure was not provided (eg, 
the number of training hours was not reported), it was 
assumed that 1 week of recruit training represented five 
training exposure days. Three studies did not specify 
whether the injuries reported were based on the total 
number of injuries or the number of injured partici-
pants.3 19 21 To include within analysis, we assumed they 
reported the number of injured participants.

Assessment of quality in included studies
Two review authors (H-AG and MN) independently 
assessed the quality of included studies. Where there 
were disagreements between review authors, they were 
resolved by discussion. However, where consensus could 
not be achieved, a majority decision was made by a third 
review author (MCM). The Joanna Briggs Institute, 
Quality Assessment Checklist for Prevalence Studies, was 
used to assess the study quality in the included studies.

Assessment of diversity and heterogeneity
Given the variety in recruit training protocols (eg, 
differing durations or differing programmes) between 
studies, we had anticipated significant clinical diversity 
among the included populations. Total variation across 
all studies included within meta-analysis was planned to 
be explored using the I² statistic, but due to substantial 
clinical diversity precluding meta-analysis, this was not 
performed.

Assessment of reporting biases
The possible influence of publication and small study 
biases on review findings was considered. The influ-
ence of small study biases was addressed by the risk of 
bias criterion ‘study size’. Studies with fewer than 50 
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injuries represent a high risk of small sample bias. Studies 
with between 50 and 200 injuries were classified as the 
moderate risk of small sample bias, and studies with 
greater than 200 injuries were classified as low risk of 
small sample bias.7

Data synthesis
Law enforcement and firefighter data were presented 
separately. Data analysis was conducted using SPSS V.27 
(SPSS). All demographic data were described using mean 
and SD. We reported on all components of injury where 
data were available:

	► Injury presented as a count and proportion.
	► Injury prevalence was presented as a percentage over 

a specified time frame.
	► Injury incidence was presented as the number of new 

injuries over a specified time frame.
	► The injury incidence rate was presented as the 

number of injuries per measure of exposure.
	► Injury severity was presented as the mean (SD) time 

loss.
	► The injury burden was presented as the mean injury 

incidence multiplied by the mean injury severity 
(95% CIs).

All injury incidence rates were calculated as per 1000 
training days (Poisson 95% CI) to allow comparisons 
between studies. Due to substantial clinical diversity, the 
limited number of studies and no studies reporting injury 
metrics such as severity, several planned procedures were 
unable to be performed, including data pooling to deter-
mine overall injury incidence, overall injury incidence 
rate, overall injury severity and overall injury burden with 
95% CIs and meta-regression of the influence of demo-
graphic variables on the pooled effect estimates.

Sensitivity analysis
A sensitivity analysis had been planned but was not 
performed due to the limited number of studies.

Subgroup analysis
A subgroup analysis had been planned but was not 
performed due to the limited number of studies.

Assessment of the certainty of the body of evidence
The assessment for overall certainty of the body of 
evidence differs in systematic epidemiological reviews 
compared with traditional systematic reviews of diag-
nostic accuracy or interventions. It can be adjusted for 
different models (eg, exposure).22 Therefore, assessment 
of the certainty of the body of evidence was assessed using 
the Grades of Recommendations, Assessment, Develop-
ment and Evaluation (GRADE) approach,23 adapted for 
use in epidemiological studies.22 The GRADE approach 
involved making an overall judgement on the quality 
of the body of evidence-based on the overall quality 
with studies being upgraded or downgraded based on 
different factors such as the risk of bias and sample size.23

RESULTS
Selection of studies
Collectively, 2112 records were identified, eight records 
met the selection criteria following the full-text screening 
of 15 articles (figure 1). Reasons for full-text exclusion 
are reported in online supplemental appendix C.

Study information
All included studies investigated injury in law enforce-
ment recruits.1–3 18 19 21 24 25 No studies investigating injury 
in firefighter recruits were identified. Full study data 
are provided in table  1. Seven of the included studies 
(87.5%) represented a cohort study,1–3 19 21 24 25 whereas 
one study (12.5%) was a randomised trial.18 Three studies 
(37.5%) were conducted in Australia,3 18 19 two studies 
(25%) in the USA,2 21 one study (12.5%) in China,25 one 
study (12.5%) in Israel1 and one study (12.5%) in New 
Zealand.24 Six studies (75%) investigated injuries within 
Police officers,3 18 19 21 24 25 one study (12.5%) in border 
police1 and one study (12.5%) in Federal Bureau of 
Investigation recruits.2 The duration of training varied 
from 10 to 21 weeks.1–3 18 19 21 24 25 No studies reported 
external funding.

Seven studies (87.5%) reported medical attention inju-
ries only1–3 18 19 24 25 and one study (12.5%) reported injuries 
resulting in discharge from the training programme.21 
Four studies (50%) supplied some data on the region of 
injury. However, no studies supplied sufficient informa-
tion to classify injuries according to their nature. Data 
collection for all studies was prospective, though medical 
records were obtained via the law enforcement agency 
database retrospectively. As the injury data for included 

Figure 1  PRISMA flow chart. PRISMA, Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses
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studies were originally recorded within a database and 
provided to included studies on request, authors were 
not contacted for additional information as lack of detail 
was unlikely to be related to study reporting, and instead 
a result of database limitations.

Participant demographics
Complete demographic details are presented in table 2. 
Four studies (50%) reported the sex split with a range 
of 0%–100% female recruits being included.1 2 21 25 Three 
studies (37.5%) reported other demographic informa-
tion for participants.1 21 25

Assessment of heterogeneity
Demographic information within studies was poorly 
reported, precluding judgement of whether studies were 
sufficiently homogenous for meta-analysis. Studies had 
a varied proportion of females within the sample. Law 
enforcement recruit training was performed in various 
countries for different occupations and was performed 
across different years/decades, suggesting that training 
programmes may not be similar. Meta-analysis was not 
conducted due to concerns regarding clinical diversity 
within the included samples, and statistical heterogeneity 
was not calculated.

Injury profiles
Injury frequency and proportion
A total of 412 injured participants were reported within 
3606 participants across five studies (62.5%).1 3 19 21 25 A 
total of 693 injuries were reported within 3076 participants 
across five studies (62.5%).1 2 18 24 25 Two studies (25%) 
reported the total number of injuries and the number of 
injured participants.1 25 Three studies (37.5%) reported 
the number of injured participants only.3 19 21 Three 
studies (37.5%) reported the total number of injuries 
only.2 18 24 The proportion of different injury regions was 
reported in two studies (online supplemental appendix 
D). One study of medical attention injuries in Australian 
police recruits reported 3/24 (12.5%) injuries occurred 
to the abdomen, lower back, lumbar spine and pelvis, 
12/24 (50%) injuries occurred to the knee and lower 
leg and 6/24 (25%) injuries occurred to the ankle and 
foot with 3/24 injuries (12.5%) undesignated.18 Another 
study of medical attention injuries in New Zealand police 
recruits reported 13/68 (19.1%) injuries occurred in the 
trunk and spine, 26/68 (38.2%) injuries occurred in the 
upper limb and 28/68 (41.1%) injuries occurred in the 
lower limb with one injury (1.6%) not being allocated to 
a body region.24

Injury prevalence
The prevalence of medical attention injuries (ie, the 
number of injuries overall, irrespective of whether 
multiple injures were within a single participant) or 
injured participants (ie, the number of participants 
injured irrespective of the number of overall injuries) 
for the duration of their recruit training programme 
was provided for all studies. The prevalence of police Ta
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recruits with medical attention injuries ranged from 
13.7% to 24.5%.3 19 21 25 The prevalence of medical atten-
tion injuries within police recruits ranged from 8.4% to 
27.9%.24 25 The prevalence of Federal Bureau of Inves-
tigation recruits with medical attention injuries was not 
reported.2 The prevalence of medical attention injuries 
within FBI recruits was 48.2%.2 The prevalence of Israeli 
border police recruits with stress fractures requiring 
medical attention was 6.8%.1 The prevalence of stress 
fractures requiring medical attention within border 
police recruits was 17.8%.1

Injury incidence and injury incidence rate
Two studies were not included within calculations of the 
injury incidence rates as they did not provide the dura-
tion of the recruit training programme.21 25 The injury 
incidence rates for overall medical attention injuries, 
injury incidence rates for medical attention injuries per 
body region were calculated, and injury incidence rates 
for stress fractures requiring medical attention were 
calculated. The overall medical attention injury rates 
are presented in figure 2. The overall medical attention 
injury incidence rate for police recruits ranged from 1.67 
injuries per 1000 training days (Poisson 95% CI 1.00 to 
2.34 injuries per 1000 training days) to 4.24 injuries per 
1000 training days (Poisson 95% CI 2.97 to 5.51 injuries 
per 1000 training days). FBI recruits’ overall medical 
attention injury incidence rate was 4.59 injuries per 1000 
training days (Poisson 95% CI 4.03 to 5.15 injuries per 
1000 training days).

Injury incidence rates within Australian police recruits 
for injury regions were calculated as 0.21 abdomen, 
lower back, lumbar spine and pelvis injuries per 1000 
training days (Poisson 95% CI 0.01 to 0.45 injuries per 
1000 training days), 0.84 knee and lower leg injuries per 
1000 training days (Poisson 95% CI 0.36 to 1.31 injuries 
per 1000 training days) and 0.42 ankle and foot injuries 
per 1000 training days (Poisson 95% CI 0.08 to 0.75 inju-
ries per 1000 training days). The injury incidence rates 
within New Zealand police recruits for injury regions 
were calculated as 0.67 trunk and spine injuries per 1000 
training days (Poisson 95% CI 0.31 to 1.03 injuries per 
1000 training days), 1.34 upper limb injuries per 1000 

training days (Poisson 95% CI 0.82 to 1.85 injuries per 
1000 training days) and 1.44 lower limb injuries per 1000 
training days (Poisson 95% CI 0.91 to 1.97 injuries per 
1000 training days). The injury incidence rates for stress 
fractures in Israeli border police recruits were calculated 
as 2.22 stress fractures per 1000 training days (Poisson 
95% CI 1.92 to 2.52 injuries per 1000 training days).

Injury severity and burden
One study in US police recruits reported that 18/401 
(4.5%) recruits were discharged from the training 
programme due to injuries. No other studies reported 
on the severity or burden of injury.21

Assessment of quality in included studies
The overall quality for each study was assessed as low 
(table 3).1–3 18 19 21 24 25 Two studies were low quality for the 
sample frame as they were greater than 10 years old and 
unlikely to represent current populations.1 25 Two studies 
were assessed as unclear quality due to sample size. They 
did not report the number of participants who had inju-
ries2 24 and three studies were assessed as low quality as 
they had fewer than 50 injured participants.3 19 21 All 
studies were judged as low quality for describing the 
subject and setting as no study presented participant age, 
height, weight, and the training programme.1–3 18 19 21 24 25 
Statistical analysis was considered not applicable as we 
purely extracted injury numbers. The response rate was 
also considered not applicable as all studies used a data-
base to collect prospective injury data and later sourced 
these medical records.

Assessment of the certainty of the body of evidence
Injury incidence rates were based on data extracted 
from individual studies (number of injuries and the 
duration of the recruit training programme). However, 
the certainty of the injury incidence rates presented 
within this systematic review was judged to be very low, 
suggesting that the true injury incidence rate may be 
substantially different. The certainty of the evidence was 
downgraded as all studies were of low quality,1–3 18 19 21 24 25 
indirectness (some studies did not appear representative 
of the target population, and all studies failed to present 
sufficient demographic and exposure data1–3 18 19 21 24 25 
and inconsistency (the 95% CIs of the injury incidence 
rate, within figure 2, did not overlap in all studies).

DISCUSSION
This systematic review identified eight studies that 
presented injury data within law enforcement officers. 
Unfortunately, we were unable to identify any studies 
which reported injury epidemiology within firefighter 
recruits, of the eight studies assessing injury epidemi-
ology in law enforcement officers, seven defined injuries 
using a medical attention definition and one defined 
injury as career-ending. Therefore, this review provides 
insight into the epidemiology of medical attention and 
retirement injuries in law enforcement officers. However, 

Figure 2  Overall medical attention injury incidence rates.

C
ow

an U
niversity Library. P

rotected by copyright.
 on M

arch 2, 2022 at S
erials A

quisitions E
dith

http://bm
jopensem

.bm
j.com

/
B

M
J O

pen S
port E

xerc M
ed: first published as 10.1136/bm

jsem
-2021-001289 on 1 M

arch 2022. D
ow

nloaded from
 

http://bmjopensem.bmj.com/


8 Murphy MC, et al. BMJ Open Sp Ex Med 2022;8:e001289. doi:10.1136/bmjsem-2021-001289

Open access

we could not identify any studies reporting all injuries or 
time-loss injuries within law enforcement recruits.

All studies reported the number of overall injuries 
or the number of injured recruits; however, only two 
studies reported both. The lack of reporting the number 
of injuries and number of injured participants by 75% 
of studies limited the sample size to calculate injury 
frequency and injury proportion, decreasing confidence 
in the estimate. Only two studies, both in police officers, 
provided sufficient detail to report the injury incidence 
of the body region.18 24 One aim of injury monitoring 
is to identify the injuries which end up being the most 
significant26 as far as time-loss for the recruit, resource 
allocation for the organisation and being of the largest 
financial expense. However, only one study reported on 
the severity and burden of injury.21 Even more limiting is 
that this study did not provide the injury region or injury 
nature, limiting the design specificity of injury risk reduc-
tion programmes. All studies included within this review 
obtained injury reports retrospectively from the partner 
organisation database, which had collected data prospec-
tively. While this design removes the influence of recall 
bias, typically seen within retrospective studies,27 it does 
mean that injury data provided is limited to that routinely 
collected by the organisation. This means the capacity to 
report various components of injury is not possible unless 
already collected by the organisation.

Injury prevention interventions for law enforcement 
officers would appear to require a programme targeting 
upper limb, spinal and lower limb injury given the 
distribution of injury regions. However, no studies have 
reported injury severity and injury burden. Further 
research into the injuries that are most costly to law 
enforcement officers, and their respective organisations 
is recommended prior to the development of prevention 
interventions. Thus, ensuring prevention interventions 
target those injuries associated with the largest injury 
burden.

The sparsity of data on injuries to firefighter recruits 
and data related to all injury and time-loss injury in law 
enforcement recruits was surprising given the number of 
recruits trained internationally and the financial burden 
associated with injured recruits. According to a 2014–15 
Australian police report, the average cost to train a police 
recruit is $A84 000.28 Therefore, based on the data from 
Lockie et al,21 we extrapolated that the cost of 18/401 
recruits leaving the programme due to injury would 
cost upwards of $A350 000/100 recruits commencing a 
training programme. Based on an annual report from 
one of eight Australian states or territories, 150 additional 
police recruits were to be recruited over the 2020–2021 
calendar year29 that, based on the estimates above, could 
result in a financial loss of over half a million $A due to 
recruits leaving the programme due to injury.

In a sports injury setting, athletes are screened for 
injury risk factors. An injury risk reduction programme 
is implemented to eliminate these risk factors, subse-
quently reducing the burden of injuries.30 31 However, Ta
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according to the Translating Research into Injury Preven-
tion Practice framework, an important step in reducing 
injuries is by accurate injury epidemiology.26 Our review 
has identified that no studies have reported the injury 
epidemiology of firefighter recruits and that the certainty 
of the evidence detailing the injury epidemiology of law 
enforcement recruits is very low. Therefore, further inves-
tigation of the injury epidemiology within firefighter and 
law enforcement recruit populations is needed before 
developing meaningful injury risk reduction interven-
tions.

Limitations
All studies included within this review reported injuries 
documented as medical records, which means that data 
are limited to what is reported to the employer (eg, the 
Police or FBI) during recruit training. We would suggest 
that for future injury epidemiology studies investigating 
law enforcement and firefighter recruits, data collection 
is planned prospectively and includes more detailed 
injury and exposure data (such as that suggested by Bahr 
et al for sports injury populations)12 but is also conscious 
of the burden of reporting on key stakeholders.32 This 
would involve reporting the mechanism of injury (eg, 
running or resistance training), further breaking down 
injuries into regions (such as the injury regions provided 
by the International Classification of Disease), reporting 
the type of injury (eg, tendon injury vs bone injury).12 We 
would also suggest future studies provide more in-depth 
analysis inclusive of other injury metrics such as injury 
severity and burden to inform which injuries result in the 
most time lost from recruit training.

As detailed within the methods, no studies provided a 
measure of training exposure (eg, the number of training 
hours was not reported), so it was assumed that 1 week 
of recruit training represented five training exposure 
days for calculating the injury incidence rate. Without 
an accurate measure of training exposure, the assump-
tion that 1 week of training represented five training 
days may not be accurate. Additionally, when a study did 
not specify whether the injuries reported were based on 
the total number of injuries or the number of injured 
participants, to include within incident rate analysis, it 
was assumed they reported the number of injured partic-
ipants. Future studies should consider including training 
exposure and more clarity about new vs subsequent/
recurrent injuries to enable a more accurate calculation 
of incidence rates.

Conclusion
This review could not identify any studies reporting the 
injury epidemiology of firefighter recruits. This review 
was able to identify eight published studies that reported 
the injury epidemiology of law enforcement recruits. 
However, the studies were all of low quality, and the 
credibility of the evidence was assessed as very low. Seven 
studies reported medical attention injuries, and one 
study reported the number of medical withdrawals from 

a recruit training programme. The prevalence of police 
recruits with medical attention injuries ranged from 
13.7% to 24.5%. The overall medical attention injury 
incidence rate for police recruits ranged from 1.67 inju-
ries per 1000 training days (Poisson 95% CI 1.00 to 2.34 
injuries per 1000 training days) to 4.24 injuries per 1000 
training days (Poisson 95% CI 2.97 to 5.51 injuries per 
1000 training days). No studies reported on the severity 
or burden of injuries.
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Appendix A. Systematic Review Search Strategy  

Number Combiners Terms 

1 Problem of Interest  Injur* 

2 Participants Recruit* OR trainee* 

3 Participants fire fight* OR first respon* OR emergency respon* OR police OR law 

enforce* 

4 Exclusion review OR meta-analysis 

5  #1 AND #2 AND #3 NOT #4 

 Limitations Peer reviewed, human, English language,  
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Appendix B. Search Strategy Documentation 

  

Source: Date of 

search 

Search strategy used (keywords & Boolean) Search Limits  or filters 

(e.g. dates, language) 

# results 

found 

Comments 

PUBMED  05/05/2021 (((Injur*) AND (Recruit* OR trainee*)) AND (fire fight* OR first respon* OR 

emergency respon* OR police OR law enforce*)) NOT (review OR meta-

analysis)  

Human, English  664 Exported to 

End Note 

CINAHL (Full 

Text) 

 

05/05/2021 (((Injur*) AND (Recruit* OR trainee*)) AND (fire fight* OR first respon* OR 

emergency respon* OR police OR law enforce*)) NOT (review OR meta-

analysis)  

Peer reviewed, human, 

English  

45 Exported to 

End Note 

CENTRAL 05/05/2021 (Injury) AND (Recruit OR trainee) AND (fire fighter OR first response OR 

emergency response OR police OR law enforcement) 

Word variations, trials 427 Exported to 

End Note 

SportsDISCUS 05/05/2021 (((Injur*) AND (Recruit* OR trainee*)) AND (fire fight* OR first respon* OR 

emergency respon* OR police OR law enforce*)) NOT (review OR meta-

analysis) 

Peer-reviewed, English  313 Exported to 

End Note 

Web of Science  05/05/2021 (((AB= Injur*  AND AB=(Recruit*  OR trainee*) AND AB=( fire fight* OR 

first respon* OR emergency respon* OR police OR law enforce*)) NOT 

ALL=(review OR meta-analysis)))   

English, article 663 Exported to 

End Note 

Key Journals      N/A 

TOTAL  2112 
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Appendix C. Reasons for full-text exclusion 

Study Title  Reason for exclusion 

Mann et al. 2008 Stress fractures in female border police 

recruits during basic training 

Conference abstract 

Mann et al. 2008 Stress fractures reduction by equipment 

modification in border police female fighters 

recruits: part II 

Conference abstract 

Mitrovic et al. 2016 How an eight-month period without 

specialized physical education classes affects 

the morphological characteristics and motor 

abilities of students of the academy of 

criminalistic and police studies. 

Wrong study design 

Mostardi et al. 1990 Pre-employment screening and health 

management for safety forces - methods and 

techniques 

Wrong patient population (not 

recruits) 

Orr et al. 2016 A functional movement screen profile of an 

Australian state police force: a retrospective 

cohort study 

Wrong study design 

RuZBarskA et al. 2010 Analysis of motor performance indicators in 

medical rescuers 

Wrong patient population (not 

recruits) 

Thabouillot et al. 2017 Medical causes of temporary or definitive 

leaves from a French counterterrorist unit pre-

internship 

Wrong patient population (not 

recruits) 
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Appendix D. Medical injuries according to body region.  

i) Orr et al. 2016b 

 

ii) Tomes et al. 2020 
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