¥ BOND
'UNIVERSITY

Bond University
Research Repository

Assessing differences in anthropometric and fithess characteristics between police academy
cadets and incumbent officers

Orr, Rob Marc; Dawes, James Jay; Pope, Rodney R; Terry, Joseph

Published in:
Journal of Strength and Conditioning Research

DOI:
10.1519/JSC.0000000000002328

Licence:
Other

Link to output in Bond University research repository.

Recommended citation(APA):

Orr, R. M., Dawes, J. J., Pope, R. R., & Terry, J. (2018). Assessing differences in anthropometric and fitness
characteristics between police academy cadets and incumbent officers. Journal of Strength and Conditioning
Research, 32(9), 2632-2641. https://doi.org/10.1519/JSC.0000000000002328

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

For more information, or if you believe that this document breaches copyright, please contact the Bond University research repository
coordinator.

Download date: 21 Jan 2026


https://doi.org/10.1519/JSC.0000000000002328
https://research.bond.edu.au/en/publications/59e9a114-f24e-4f7d-be1b-d25649a86a07
https://doi.org/10.1519/JSC.0000000000002328

Journal of Strength and Conditioning Resear ch Publish Ahead of Print
DOI: 10.1519/JSC.0000000000002328

Assessing differences in anthropometric and fithessharacteristics between police academy

cadets and incumbent officers

Brief Running Head: Fitness differences between police cadets and officers

Laboratory where the research was conductedTactical Research Unit, Bond University

Robin Orr?, J. Jay Dawe$? Rodney Popé Joseph Terry

! Tactical Research Unit, Bond University, Gold Coast, QLD, Australia, 4216
Z Department of Health Science, University of Colorado: Colorado Springs, Colorado, United
States of America

3 Faculty of Health Sciences and Medicine, Bond University, Gold Coast, QLD, Australia, 4216

Dr Robin M. Orr (PhD) — Corresponding Author
Tactical Research Unit,

Bond University

Robina, Queensland, QLD, Australia, 4216

Email: rorr@bond.edu.au

Copyright © 2017 National Strength and Conditioning Association



Dr. J. Jay Dawes (PhD)

Department of Health Sciences
University of Colorado-Colorado Springs
Colorado Springs, CO.

Email: jdawes@uccs.edu

Dr Rodney Pope (PhD)

Tactical Research Unit,

Bond University

Robina, Queensland, QLD, Australia, 4216

Email: rpope@bond.edu.au

Mr Joseph Terry (DPHTY)
Faculty of Health Sciences and Medicine
Bond University, Gold Coast, QLD, Australia, 4216

Email: jterry@student.bond.edu.au

Copyright © 2017 National Strength and Conditioning Association



Fitness differences between police cadets andeoffit

ABSTRACT

The physical fitness of police officers must bealeped in new cadets and sustained in
incumbent officers. The aims of this study wergrafile and compare the anthropometric and
fithess characteristics of police academy cadedsrasumbent officers of varying ages from a
single police force. Retrospective data for 84 gohcademy cadet§ €66, mean
age=27.96+5.73 yr§)=18, mean age=30.5846 yrs) and 80 incumbent police officefs={3,
mean age=39.43+8.28 yrs=7, mean age=37.88167 yrs) were compiled. Data included
participant age, anthropometric (weight, lean naaskfat mass) and fithess measurements (1-
minute push-up, 1-minute sit-up, 1RM bench pressgjcal jump, 300-meter and 1.5-mile run).
Male cadets exhibited significantly lower fat m#sasn male officers (12.4 vs 15.1 kg, p=.003).
These differences were fully explained by the afferénces between these groups (p=.046).
Male cadets were more aerobically fit with greateiscular endurance than male officers
(p<.001 for all measures). This difference wasengilained by age differences (p>.80 for all
measures). Male cadets also exhibited higher abmdiitness than male officers (p<.001).Age
differences only partially explained this differen@=.01). Female cadets exhibited greater
upper body strength and muscular endurance thaaldenifficers (p<.004 for all measures),
independent of age. Being a police officer, rathan age progression, may largely account for
observed lower levels of fitness in incumbent @ffscwhen compared to cadets. Formalized
physical training programs for incumbent policeadfs are needed if their fitness is to be

maintained and risk of cardiovascular disease magch

Keywords: law enforcement, police officer, recruits, agingrkplace
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INTRODUCTION

The law enforcement population must perform a watee of job tasks (35). These job tasks
range between those that are relatively sedentangture and those that are extremely
physically demanding, involving running, pullingjghing, lifting, and carrying (4, 6, 26, 27).
Research supports the supposition that physiceddt is strongly associated with the ability of
this population to perform their critical job tagiés8, 38). As such, to perform these tasks safely
and efficiently, officers in this population musigsess a certain level of fithess in several
categories, including muscular power, strengthemdlrance, and cardiovascular endurance (6-

8, 26, 27).

To become police officers, new cadets must undgegoing, where they are conditioned to
prepare them for the rigors of their new occupafiiy 33). The importance of this requirement
is highlighted by many law enforcement agenciesirety cadets to demonstrate sufficient
levels of fithess to be accepted into their fidy {Vhat is not well known is whether new cadets
obtain levels of fitness that are commensurate thitise of the incumbent officer population.
One difficulty in examining whether fitness gaindigting cadet training meets that of incumbent
officers is the potential variability in the fitresf the incumbent officer population. Specifically
consideration needs to be given as to whethemnthenbent (a fully qualified and sworn) police
officer population loses fitness as they get olwtedlue to the sedentary elements of their

occupation.
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In a longitudinal study by Sorensen et al.,(38aeshers found that Finnish Law Enforcement
Officers (LEO) significantly decreased in muscigtaength (pull-up) and endurance (push-up
and sit-up) and cardiovascular endurance overyeabperiod. In contrast, a longitudinal study
by Boyce et al., (7) found that there were sigaificimprovements in strength (bench press)
levels among LEO from their initial recruitmentiteservice testing conducted 12.5 years later.
Also, in contrast to a study by Sorensen et al),(88erving a significant decrease in muscular
endurance across the age range, a study by Dawks(@2) observed that LEO generally
maintained their push-up ability. It should be mbtieat the study by Dawes et al., was a cross-
sectional study rather than a longitudinal studijpcaigh their LEO sample size was two to five
times larger than the sample sizes used in themfentioned studies. Given these results, the
available research appears to be inconclusive as¢ther fitness, as defined by the components

measured, decreases, increases or does not chargé@duration of an officer’'s career.

There is no known research specifically investrigaivhether academy cadets are at a fithess
level commensurate with the incumbent officer pagiah nor whether fitness levels in cadets
may be associated with age. Research investigatiether fitness levels in the incumbent
officer may be associated with age is currentlyseél2, 13, 29), with the few available studies
inconclusive with some research finding no sigaificdifferences between age groups (12) and
other research finding differences between somegemg categories but not others (29). While
it might be assumed that the cadet population imger and fitter than the incumbent officer
population and that mean age differences betwessethopulation might then explain any mean
fitness differences between these populationsethessibilities are yet to be comprehensively

assessed. Therefore, the aims of this study wegseofde and compare the anthropometric and
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fitness characteristics of police academy cadedsrasumbent officers of varying ages from a

single police force.

METHODS

Experimental Approach to the Problem

Retrospective data from a U.S. state law enforcémgency were provided. The data included
samples from both male and female cadets and inentrdfficers. In addition to body weight

and body composition measures (sum of skinfoldgisebne data collected as part of
departmental processes were provided for lower pmgyer (Vertical jump [VJ]), upper body

strength (1 Repetition Maximum [RM] Bench Presgjper body and trunk muscular endurance
(1-minute push-ups and 1-minute sit ups), anaerpeidormance (300 m run) and aerobic
performance (1.5-mile run). Statistical analysisween genders (male and female) and
occupational status (cadet versus incumbent offiemre performed to investigate potential

differences between these groups.

Subjects

The study cohort was comprised of 84 police acadesugts (mean age = 28.50 £ 5.80 yrs)
included 66 male cadets (mean age = 27.96 + 5&,3ngan weight = 85.65 + 11.92 kg) and 18
female cadets (mean age = 30.50 + 5.76 yrs; meayhive 62.96 + 11.04 kg). The 80
incumbent officers (mean age = 39.31 + 7.93 yrsluished 73 male officers (mean age = 39.43 +

8.28 yrs; mean weight = 87.47 £ 11.59 kg) and 7alemofficers (mean age = 37.86 + 3.67 yrs;
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mean weight = 63.38 + 5.16 kg) from a law enforcetagency who participated in a voluntary
physical fitness program. Ethics approval wasiaktafrom the University of Colorado,
Colorado Springs Institutional Review Board for ramsubjects (IRB 15-074) and the Bond
University Human Research Ethics Committee (ROL192alowing ethics approval, data for
this retrospective cohort study were obtained in-ii@ntifiable form from the custodians of the

relevant personnel records from a single U.S. s$éateenforcement agency.

Procedures

When the data were first gathered for the cohansictered in this study, the U.S. state law
enforcement agency’s training facility was utilized the conduct of all anthropometric
measurements (weight and 3-site skin-fold) andiferassessment of muscular power (vertical
jump), strength (1 RM bench press) and enduranecgh{pps and sit-ups). Following these
measurements, participants then completed the @iniaéB00-meter sprint) and aerobic (1.5
mile run) fitness measurements on a predetermioacse within the local area. For the academy
cadets these measures were captured following arfihntraining program. Further specifics on
each of the measurements are provided below.eéling sessions were conducted by the
agency'’s training staff between 7am and noon. Basthuctor responsible for conducting these
assessments was certified by either the Natiomah§th and Conditioning Association (i.e.,
Certified strength and Conditioning Specialistpgrthe Cooper Institute (i.e, Law Enforcement
Fitness Specialist). Each test was performed basdde standards outlined by the Cooper
Institute (11) and Hoffman and Collingwood (23)! éfficer data analyzed in this study was
collected in the same month, within a two-week tinaene in July, 2013. The cadet scores

analyzed in this study consisted of aggregatediegst from the last fitness test conducted for
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four training academy classes in July between #a#s/2010-2013. Since this data was not
originally collected for research purposes, exerdiydration and nutritional status were not
controlled. To minimize the effects of fatigud, @wer and strength tests were performed prior
to those that required a greater emphasis on dniaferobic endurance. All tests were

administered within 5-10 minutes of one anotheéhmfollowing order.

Weight: Initially recorded in pounds (Ib), participantsddy weights were measured using a
doctor’'s beam scale (Cardinal; Detecto Scale Cdyi&ity, MO), and were later entered into a

spreadsheet, where they were converted to kilogtkg)s

Skin-fold M easurements: Body composition was determined using skin-foleaisurements
based on the methods described by Jackson anctclP@B). The three sites used for the skin-
fold measurements were the chest, abdomen andftrighale participants and the triceps,
suprailium and thigh for female participants. Akasures were taken on the right side of the
body using Lange Skinfold Calipers (Lange, Betahhetogy Inc, Cambridge, MD).

Participants’ body fat percentage (%BF), lean bodgs (LBM [kg]) and fat mass (FM [kg])
were then calculated by entering their skin-foldasweements and body weights into the
prediction formulae described by Jackson and Pll{26). This method was selected over other
skinfold assessment methods which utilize additiskinfold sites due to organizational time

constraints.
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Vertical Jump: Participant lower body muscular power was deterohim&ng the vertical jump
test and the scores were measured with the Veregap¥ratus (Vertec Scientific Ltd.,
Aldermaston, UK). Before beginning, all participaperformed a 3-5-minute self-selected
warm-up. No familiarization tests were conductedtiids assessment as all participants had
conducted this test previously as part of theirlydgness assessment or academy entrance
standard. Each participant’s standing reach heightsthen measured. ~Each participant was
then instructed to execute a countermovement juitipam arm-swing in order to reach the
highest level they could on the device. All pap#nts were allowed no less than 10 sec. and up
to 30 sec. rest between each jump. The participahtseight was determined by subtracting
standing reach height from jump height. Participamere given three attempts and the greatest
height achieved (rounded to the nearest 0.5 ines)wged as their final score. This result was

then converted to cm.

1 RM Bench Press: Upper body strength was measured using a 1-repetrtaximum effort
bench press test with the participants lying dowrastandard flat bench press bench with their
eyes lined up below the barbell. During this tpatticipants were required to maintain 5-points
of contact (head, shoulders and glutes in contébttive bench and both feet on the floor) for
the entirety of the movement. To begin, partictpdifted the barbell off the rack and positioned
it directly over their chest. From this positioryhthen lowered the bar down until the bar lightly
touched their chest and then proceeded to predsathieack up until their elbows reached full
extension. Officers and cadets were instructextlect a load that would allow them to achieve
the 1RM in fewer than five attempts. A minimum ofmtnutes rest was required between each

trial. If a participant was unable to achieve ttliey were afforded the opportunity to lower the
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weight. Instructors provided both officers and d¢adgiidance regarding weight selection to
ensure that the 1RM was determined within thesameters. The final maximum load lifted for

a single repetition with correct technique was rded in kg.

1-Minute Push-Ups: Participants began the push-up test in the pgition, which required
their body to be in a rigid and straight posititreir elbows in full extension, their hands placed
slightly wider than their shoulders and their firggpointed forward. Partners then placed a
closed fist on the floor underneath the particigachest for a consistent measurement of push-
up depth. When instructed to begin, each partitipas required to lower themselves, touching
their chest to the partner’s fist and then retugrimthe ‘up’ position by extending their elbows.
Each participant repeated this movement as mamstas possible within the allotted time of 1-
minute. Time was kept with a stopwatch by theateahd the number of repetitions performed
were recorded by each participant’s partner. Restallowed in the ‘up’ position, but the
participant was required to maintain a straight agid alignment with the legs and torso. The
test was completed if the participant was unablaamtain the required movement form, or

once the 1-minute time frame had ended.

1-Minute Sit-Ups: The other muscular endurance test was the 1-msitstp test, as described
by Hoffman and Collingwood (24). For this testitiwdpants were to begin lying in a supine
position with knees bent to 90 degrees, feet fiathe floor and hands placed behind the neck
with fingers linked together. The participant’stfeeere secured to the ground by their partner.
Once instructed to begin, each participant flexesirttrunk and touched their elbows to their

knees by lifting their shoulders off the grounchisSTmovement was repeated as many times as
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the participants could achieve within the allottiade of 1-minute. As with the push-up test, time
was kept on a stopwatch by the tester while thenpacounted and recorded each participant’s

number of repetitions.

300-Meter Run. Anaerobic performance was tested using a 300-rsptart test performed on a
course measured around a city block. The testvedahe officers running the 300-meter
course as fast as possible, with their final titneimg recorded on a stopwatch and rounded to

the nearest 0.10 sec.

1.5-Mile Run. Aerobic performance was measured using a 1.5#umieUsing a % mile course
measured around a local city block, officers westructed to complete two laps as fast as they
could, with their times being recorded to the nea@el0 sec using a stopwatch. Prior to
beginning the test, a two-hour rest period was igexV’for the participants to allow for an

appropriate recovery period following the previoests.

Statistical Analysis

The extracted data was entered into a MicrosofeEsgreadsheet before being imported into the
Statistical Package for the Social Sciences (SP&S)on 22 for statistical analysis. Descriptive
statistics were generated, by gender and by cadedfficer groups, including means and
standard deviations (SD) of participant age, aqtbneetric measurements (weight, body fat
percentage, lean mass and fat mass) and fithesssqe®rtical jump, bench press, push-ups, sit-

ups, 300-meter sprint and 1.5-mile run). Indepahdamples t-tests were then used to examine,
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for each gender separately, differences betweem#asn anthropometric and fitness results of
police academy cadets and incumbent officers. iGikie potential for mean age differences
between police cadets and incumbent officers taghpn the comparisons of these groups,
differences between the two groups in anthropomatrd fithess results were further analyzed
using an Analysis of Covariance (ANCOVA), with &g as a covariate, so that the relative
contributions of age and group in accounting fertariance in the anthropometric and fithess
results could be assessed. Only male personnelingueled in the ANCOVA, since numbers of
female personnel were too few to allow for valid BRVA. Each of the male cadet and officer
groups was also sub-divided into 5-year age brackebrder to clarify the range of ages
represented in each group and enable plotting mu@Mmdepiction, with smoothed curves, of the
differences in anthropometric and fitness resdksiified in the ANCOVA, by age bracket and
group. Age brackets in either group which contailesg than five personnel were removed from
the resulting plots, to ensure the estimates afitefor each age bracket depicted in the plots
were valid, being each based on data from at fEepstsonnel. A priori power analyses
conducted using G*Power software (version 3.12044) indicated that these participant
numbers would yield a statistical power of 0.8@é&bect a medium effect size (Cohen’s f = .25,
alpha = 0.05) in the ANCOVA to be conducted to asggoup differences while controlling for
a single covariate (age). The overall level ghdicance for statistical tests was set at 0205,

priori.
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RESULTS

As anticipated there was a significant differentenean age between the cadet and officer
groups (Table 1). Male cadets were on averagefgigntly younger than male officers (cadet
mean age =27.95+5.73 yrs, officer mean age = 38.28#yrs; t1(126.78)=9.531, p<.001, unequal
variances). Likewise, female cadets were on avesapeficantly younger than female officers
(cadet mean age =30.5015.76 yrs, officer mean &8je86+3.67 yrs; t1(17.38)=3.789, p=0.001,

unequal variances).

Insert Table 1 here

When comparing male cadets to male officers, thene no significant differences between
groups in VJ (t{136]=0.163, p=.871) results orNl Bench Press (t{136]=0.809, p=.420).
However, the male cadets had a significantly lomean FM (t[135]=3.036, p=0.003) and
significantly higher mean push-up score ([130.83083, p<0.001, unequal variances) and sit-
up score (t[136]=6.155, p<0.001) (Table 1). Theenwa@dets also ran significantly faster in 300-
m runs ({[136]=6.075, p<0.001) and 1.5 mile rups36]=5.240, p<0.001) . However, after
adjustment for age as a covariate in the planneG@®@WA, no statistically significant difference
in FM levels remained between male cadet and offjoceups (F[1,134]=1.201, p=0.275); rather,
the observed between-group differences in FM (Tapleere explained by differences in the
age profiles of the groups, with age being a sigaift predictor of FM in these male personnel

(F[1,134]=4.052, p=0.046) (Fig 1) .
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Fig 1. Fat mass, by age bracket and group

Conversely, the significantly higher mean push-og sit-up results and significantly faster
mean 1.5 mi run time observed in the male cadeewlbmpared to male officers (Table 1)
were not explained by differences between thesepgron age profiles; age was not a significant
predictor of results in these fitness tests (pysh#[1,135]=0.656, p=0.419; sit-ups
F[1,135]=2.576, p=0.111; 1.5 mi run F[1,135]=3.1p%0.81) when included as a covariate in

the ANCOVA (Figs 2 - 4).

Fig 2. Push-up results, by age bracket and group

Fig 3. Sit-up results, by age bracket and group

Fig 4. 1.5 milerun times, by age bracket and group

For the 300-m anaerobic run test, both age (F[178245, p=0.014) and group

(F[1,135]=10.605, p=0.001) were significantly asated with test results for male personnel,

with both being a cadet and being younger assatiaith superior performance in this test (Fig

5). After adjustment for age, male cadets exhibétedarginal mean 300-m run time (estimated

for age 33.94 years) of 49.67 (+1.04) secs and offiters a slower mean time of 54.88

(x0.986) secs (estimated for the same age).
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Fig 5. 300m run times, by age bracket and group

Female cadets were able to perform a significamvier 1 RM bench press (t[21.39]=2.965,
p<0.001, unequal variances) and significantly npargh-ups (t[23]=3.153, p=0.004) than female
officers. For both of these measures, the sigmifidéferences were found to be independent of

age (1 RM bench press F[1,22]=0.879, p=0.359; pyshF[1,22]=0.240, p=0.629).

DISCUSSION

The aims of this study were to profile and compghesanthropometric and fitness characteristics
of police academy cadets and incumbent officefsaofing ages from a single police force. The
anthropometric and fitness profiles of the studgulations are presented in Table 1, by gender
and by group (police academy cadet or incumbeintenjf Figs 1 - 5 provide additional
information regarding the ways in which anthropameednd fitness attributes of male personnel
varied between cadet and officer groups and wi#) atpere they did indeed vary. Of note, the
results indicate that, on average, the male camailption exhibited significantly higher levels

of aerobic fithess and upper body endurance aedgitn than male incumbent officer population
and that these differences between populationgicmtibe explained by differences in age
profiles between these two populations (Figs 2 Ré}her, the occupation of the populations (as
cadets in training or incumbent officers) was tkg kssociated factor. In contrast, while the
male cadet population typically exhibited lowerdesvof FM than male incumbent officer
population, this difference between populationshhcould be entirely explained by the positive

correlation between FM and age; once adjustments meade for age, it became evident that
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male cadets and officers of the same age exhibitaiar levels of FM (Fig 1). Interestingly,
anaerobic running performance in these male papuakatvere associated with both age and
group, with both cadet status and younger age bedependently associated with better scores
on the 300m anaerobic run test (Fig 5). Howeveth vaspect to body weight, lean mass,
vertical jump height and 1RM bench press perforreatite male cadet population and male
officer population were similar. Among the fematgpplation, for whom lower numbers
prohibited some of the more detailed analysesweat possible for male population, it was
evident that the female cadet population perforsigdificantly better in muscular strength (1
RM bench press) and muscular endurance (push-gus)fémale officer population, but on most

other measures the female populations were similar.

The FM levels measured in incumbent officers anctcp@cademy cadets in this study are
similar to those reported in other studies. Foumbent police officers, a previous study of one
cohort of 76 male police officers reported a me®hdf 14.24 kg (14) and this was lower than
the mean FM reported for another cohort of 327ggatifficers (mean FM=18.70 kg) (7), with
the FM observed among officers in the current sfatling between these FM levels. A study by
Cocke et al., (10), investigating the impact of wvfferent training programs on a group of
police cadets, found that at the commencementeoptbgram the cadets’ mean FM was 15.96
and 15.70 kg for each group, respectively. Howeledigwing their initial cadet training, FM
reduced to 12.71 and 12.04 kg, respectively. ThirabFM results by Cocke, et al., (10) are
similar to the FM measured in cadets in the curstudy (=12.43 kg andf=13.39 kg). The
finding of the current study that FM was positivetyrrelated with age is supported by the study

of Boyce et al., (7) which followed 327 police offrs (30 women and 297 men) over
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approximately 12.5 years from initial recruitmemtadugh to in-service positions. The study
found that both the male and female officers gaindéM (male FM pre =12.2 kg: male post =
18.7 kg: female pre =12.0 kg: female post = 18g)0dver their service period, as their age

increased.

The results of this study suggest that occupatistadlis of a police population (cadet in training
or incumbent officer), rather than age, may beyadantributing factor towards the reduced
muscular endurance observed in a police officeufaton when compared to a cadet
population. This finding is supported by the woflDawes et al., (12) who found that age had
no significant impact on push-up performance anmamgicumbent police officer population.
Taken together, the results of these studies stijggtshe incumbent officer population reported
in this study, in general, may have a lower leehascular endurance, on average, than police
academy cadets due to their environment ratherdharto their typically higher age. This
supposition is supported by Fig 2, which depicesgignificant difference in push-up
performance observed between the cadet and offaqaulations while performance changed
little in either group as age increased. Similauhes were observed in the sit-up test (Fig 3) and
1.5 mi run (Fig 4), indicating that the musculaderance and cardiovascular fithess possessed
by police personnel are more closely associateld thvé population to which they belong,

whether police cadets or incumbent police officemther than with their age.

A potential factor contributing to lower levels miuscular endurance and cardiovascular

endurance seen in the incumbent officer populatiben compared to the cadet population is the

significantly lower amount of work-related physieativity performed by officers, which has
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been highlighted by numerous studies investiggteiterns of police physical activity (6, 26,
27). Despite the sporadic requirement for an effio perform rigorous and unpredictable
physical work tasks, most of an officer's workdaynanvolve relatively sedentary activity, for
example driving or completing desk work and rep{®2{%). With cadets participating in a
training program that provides designated weeklyspal training sessions, their physical
activity tends to be more intense and more goantgited than that of an incumbent officers
(31). Likewise, cadet training environments arewn to often be more physically demanding
than the workplace for tactical personnel, as caldave a limited period of time in which to
develop the required attributes of their profesg&#). In addition, cadets and new tactical
trainees are required to pass fitness assessnramtsopgraduation and, as assessments drive
learning (and hence training), cadets undertaksipaltraining to prepare for these
assessments. These assessment requirements neayshédr incumbent law enforcement

officers who are no longer required to pass fitretaadards once they leave their cadet training

(5).

Apart from a potential lack of ongoing fitness stard requirements, other potential contributors
to lower levels of physical activity in the incunmtefficer population when compared to the
cadet population include shift work, unpredictapibf daily tasks and chronic back pain. Shift
work, which is common in the law enforcement popafg can see officers work a series of
shifts (2 x 12 hr day shifts, followed by 2 x 12rhight shifts) before being rostered for a few
days off (23). While this shift work can affect thedy’s natural circadian rhythm (1), lead to an
increased risk of long-term injury (39), and impantsleep quality (17), of most relevance to the

findings of this study is the negative impact oa tlesire to conduct physical activity (21). As
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such, the shift work demands of this incumbent daforcement population may have impacted
on the physical fitness of the incumbent officepplation in this study to a greater extent than

the fitness of the cadets in training who wereexqtosed to a shift work cycle.

Given the unpredictable nature of their occupatiaw, enforcement officers may be less

inclined to perform physical exercise at the comoaement of, or during, their shift given that
they may suddenly be required to perform efforteedr maximal exertion in a life threatening
situation (23). For example, a training session ithduces upper body muscle fatigue could
negatively impact on the explosive strength neg¢desdibdue an offender and subsequently place

their lives and those of the general public at.risk

Finally, with the lower back being a leading bodilte of injury in this population (20, 37) the
relatively high incidence of lower back pain inglpiopulation is not surprising. While
commensurate with the prevalence levels foundergéneral population, a study looking at
reported lower back pain in a police officer popioia found that only 8.5% of the 54.9% of
officers who reported chronic lower back pain hiaid pain prior to joining the force (9). Thus, it
can be considered that the cadet population woaNe l notably lower prevalence of lower back
pain than the incumbent population. This premisugported by a study in another police
population that found that the movement capabslitibattested officers were significantly

poorer in trunk rotational stability than thoseacfadet population and may predispose them to a
high risk of injury (34). While evidence is contiieg over whether chronic lower back pain is

(28) or is not (19) associated with decreased physictivity, the higher prevalence in the
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incumbent law enforcement population may have dautied to their lower levels of fithess

when compared to the cadet population.

The downstream effect of this lower level of phgs@ctivity, whether it be due to reduced
requirements to be physical active, shift work, uheredictability of their daily tasks or chronic
back pain, can be seen in higher levels of obesityhigher Body Mass Index (BMI) in the law
enforcement population (38) when compared to tmeige population. In addition, physical
inactivity and having lower levels of cardiovascuitness are associated with an increased risk
of cardiovascular disease (CVD) (15, 16) with reseauggesting that there is a higher
incidence of such diseases in law enforcementas8ievhen compared to the general population
(36, 40). The stresses involved with law enforceimerk have been shown to be one of the
direct risk factors in the development of CVD.ifiadrs (16, 18) as well as having an impact on
the development of other CVD risk factors (18).atnattempt to address the issue of work-
related stress in tactical populations, Duartd.€8) investigated the impact that cardiovascular
fitness has on physiological responses to streasmy personnel. Their findings indicated that
individuals with better cardiovascular fitness teddo present with less stress-related
physiological patterns than those who were noitagVith the results of this current study
indicating that incumbent police officer populatibas a lower cardiovascular fitness level than a
cadet population, it can be recognized that incurhb#ficers may have the tendency to increase
FM and lose cardiovascular aerobic fithess duitgjy tcareer as an officer, and this hypothesis
warrants further research. Regardless, the resiultee current study indicate that incumbent
officers do currently have a lower level of cardisgular fithess than cadets of similar ages (Fig

4).
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When paired with the knowledge that the incumbawténforcement population is at increased
risk of CVD, it is evident that implementing a sttured physical training program targeted at
maintaining cardiovascular fitness specifically lcoelp reduce their risk of developing CVD
through improving cardiovascular function and dasneg the physiological responses
associated with their occupational stress. Intamdiresearch suggests that a higher level of
fitness can aid in mitigating the negative impatshift work (21) and by controlling BMI,
reduce the potential for lower back pain (22). @jag the way in which rotation shifts are
scheduled may likewise decrease fatigue and theezhyce the negative impact of shift work on
the desire to conduct physical activity. A forwardclockwise shift rotation (0900-1700 shift to
a 1700-0100 shift) rather than a rearward or caubekwise rotation (1700-0100 shift to a
0900-1700 shift) is thought to be a more natunalaclian progression and it has been postulated
that it takes 4 additional days to adjust to awead shift compared with a forward shift (8

versus 12 days) (30).

The 300 m run was the only measure that was fooihe associated with both age and group,
each independently (Fig 5). One possible explandtiothe relationship with age may be the
greater FM observed among older personnel, regardtiegroup. Increased levels of FM
increase physiological burden, and do not conteibatforce production, and therefore may in
part explain the differences observed. This suggest inconsistent with the findings of Dawes
et al., (14), who found no statistically signifitatifferences in 300 meter run times when
comparing officers with above and below averageylfatipercentages. However, it should be

noted that the association between percentagefabdyd run times in that study (14), was

Copyright © 2017 National Strength and Conditioning Association



Fitness differences between police cadets andeo§fi20

approaching significance (p=0.06) and indicatingreo performance in the 300m run test for
officers with above average body fatness (p= 0.®&jthermore, though speculative, it was
evident in the current study that anaerobic capawdy be affected by the decreased emphasis
placed on this component of fithess upon entetiegnitorkforce, since officers exhibited lower
performance on this test than cadets, independegeoeffects. Anaerobic capacity is an
underlying fitness characteristic for certain polgcactivities, such as situations requiring use of
force and lasting less than 2 minutes (11). Far sason, this attribute is frequently tested and
trained in the police academy setting to ensurdugrting cadets are physically prepared for such
tasks and to ensure they can score well on thigpkar test. Upon entering the work force,
officers may not be required to maintain any spediiness regimen, or to necessarily train for
any specific tests (5), although this is not alwdngscase. Therefore, the amount of time spent
training anaerobic capacity is at the officer'scdégion. Additionally, occupational training
activities that may stimulate these physical attels, such as defensive tactics training, may
occur too infrequently to maintain this attributeagnigh level. Subsequently, lower levels of
performance on this test may be a function of theripy that agencies and officers place on
maintaining this attribute after graduation, ashaslan insufficient training stimulus to maintain

this attribute.

Limitations

Two key limitations noted in this study are thensgerability of findings to other law
enforcement agencies and limited female officead@iven potential differences in fithess
requirements, in cadet training and potentiallyifmumbent officers, the fitness levels of cadets

and incumbent officers, and the differences betwkernwo, could be notably different.
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Likewise, differences in workplace tasks (e.g. fpatrol versus vehicle patrol) could influence
the fitness level differences. Another potentialiation of this study is the limited number of
female police officer data; both cadet and incumib®&o overcome these limitations additional
studies across multiple law enforcement agenciddager data sets of female police officer

fitness levels would be of benefit.

PRACTICAL APPLICATIONS

Given the observed lower levels of incumbent of§taerobic performance and the
cardiovascular risks associated with this outcamere would appear to be a need for more
structured physical training programs for policgaefrs, throughout their careers, in order to
mitigate their risk of CVD. In addition, individut&raining approaches to address the observed
increases in fat mass associated with aging woellof ibenefit to police officers, whether they
be cadets or incumbent officers. Other approadikeschanges to shift rotation practices and
optimized chronic back pain rehabilitation, mayiticoncomitant impacts of the workplace on

officer fitness.

Further research is required to fully determineuhderlying causes of the observed lower levels
of fitness among police officers following gradwattifrom the police academy in order to inform
the development of effective physical training peogs focused on maintaining an appropriate
level of officer fitness for police work. In additi, future research, profiling cadet and officer
fitness can be used to establish police populapatific normative data and fitness

classification categories.
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Table 1. M ean results and standard deviations for key measur es, by gender and group.

Female Male

Cadets (n=18) Officers(n=7) Cadets (n=66) Officers (n=72)

Age (yrs) 30.5045.76** 37.86+3.67 27.9545.73** 39+8.28
Weight (kg) 62.96+11.04 63.3815.16 85.65+11.92 8F14.59
LM (kg) 49.57+6.37 51.84+4.14 73.04+8.46 72.67+9.86
FM (kg) 13.39+5.47 11.54+1.75 12.43+4.97* 15.058.0
Vertical Jump
46.08+4.70 47.73+7.74 62.84+8.56 62.64+6.53

(cm)
1 RM Bench

57.83+13.93* 45.45+6.82 102.65+22.07 99.68+21.01
Press (kg)

Push-ups (reps) 51.11+12.75* 32.71%£14.04 70.244¥2.2 57.76%£16.42

Sit-ups (reps) 46.83+6.82 39.86+18.18 47.29+5.65**  40.17+7.69
300m (secs) 59.7645.08 57.04+20.69 48.36+3.92** 08£9.61
1.5 mi run

12.35+0.82 12.82+1.46 11.0141.17** 12.73+2.42
(mins)

LM=Lean Mass, FM=Fat Mass, RM=Repetition Maximuni=miles. Significant differences

between officers at: 30.01, **p<0.001.
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Fig 1. Fat mass, by age bracket and group

Fig 2. Push-up results, by age bracket and group

Fig 3. Sit-up results, by age bracket and group

Fig 4. 1.5 milerun times, by age bracket and group

Fig 5. 300m run times, by age bracket and group
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Push-up results, by age bracket and group
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