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Abstract

Background/Objectives: There are generally no mandates for law enforcement officers to
maintain career fitness. Evidence documenting the motivation of officers who are physi-
cally active could support training and health and wellness initiatives, while preventing
disease (e.g., cardiovascular, metabolic) in this population. This cross-sectional study
derived relationships between motivation, physical activity (PA), resistance training (RT)
participation, and health and fitness in officers. Methods: Sixty officers completed a ques-
tionnaire assessing PA (weekly strenuous, moderate, mild exercise sessions; activity score)
and RT (RT frequency [RTF]; weekly sessions over 3 months [RT3M]; sessions in past 7 days
[RT7D]). Motivation (amotivation, external, introjected, identified, integrated, and intrinsic
regulation) was measured via the Behavioral Regulation in Exercise Questionnaire. Health
and fitness tests included resting heart rate (RHR), blood pressure, skeletal muscle mass
(SMM%) and fat mass (FM%) percentage, waist-to-hip ratio, sit-and-reach, grip strength,
push-ups, sit-ups, and step test. Spearman’s correlations (p < 0.05) derived relationships
between motivation and all other variables. Results: All intrinsic motivation styles cor-
related with strenuous exercise sessions, RTF, RT3M, and push-ups (p = 0.286-0.670).
Identified, integrated, and intrinsic regulation correlated with activity score and sit-ups
(p = 0.287-0.472). Identified (p = 0.444) and integrated (p = 0.341) regulation related to RT7D.
Amotivation related to RTF (p = —0.295) and RT3M (p = —0.290). External, introjected,
and identified regulation correlated with RHR (p = £0.270-0.338). Integrated and intrinsic
regulation positively related to SMM% and negatively related to FM% (p = +0.265-0.323).
Conclusions: Internally motivated officers completed strenuous exercise and RT, and had
better RHR, body composition, and muscular endurance. Training staff should develop
intrinsic motivation styles in personnel to enhance their well-being.

Keywords: behavioral regulation in exercise questionnaire; body composition; Godin
leisure-time exercise questionnaire; incumbent officers; muscular endurance; police;
push-ups; resting heart rate; sit-ups; tactical
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1. Introduction

A career as a law enforcement officer can be physically demanding [1]. Officers
perform various demanding tasks which include, but are not limited to, checking bona
fides, driving vehicles at high speeds, climbing flights of stairs, dragging people and objects,
engaging in foot pursuits, and apprehension of suspects [2,3]. Multiple components of
fitness form the foundation for the physical ability to perform demanding job tasks [2,4-6].
Results from two studies by Lockie et al. [4,5] suggest that multiple components of fitness
are related to law enforcement job tasks in recruits. To provide some specific examples, a
faster 99-yard obstacle course performance significantly related (r = £0.13-0.53) to better
muscular strength and endurance (measured by push-ups, sit-ups, pull-ups, and mountain
climbers), power (measured by the vertical jump and medicine ball throw), and running
tests (measured by a 220-yard run, 1.5-mile run, 75-yard pursuit run, and multistage fitness
test shuttles) [4,5]. A faster 165 Ib body drag over approximately 11 yards related to better
isometric strength measured by grip and leg/back dynamometers (r = —0.26 to —0.67) [7],
and lower-body power measured by vertical and standing broad jumps (r = 0.21-0.61) [8].
Aerobic fitness has also been suggested to underpin many law enforcement tasks, especially
when performed in succession [2,6,9]. Accordingly, higher overall fitness should contribute
to the efficient performance of law enforcement-specific tasks.

Nonetheless, reductions in fitness among law enforcement officers have been observed
over the course of their careers [1,10,11]. As an example, the cardiovascular fitness of an
officer tends to decline faster than that of the general population [1]. Frick et al. [1] analyzed
the cardiovascular fitness of 83 officers (79 men, 4 women) from one medium-sized police
department relative to American College of Sports Medicine (ACSM) guidelines. The results
indicated that in comparison to the general population, officers aged 2029 years were
13.6% below the ACSM guidelines, officers aged 30-39 years were 21.2% below, and officers
40+ years of age were 25% below. Lockie et al. [12] found that law enforcement officers who
spent 48 months or more working in custody facilities had approximately 20-24% worse
muscular endurance measured by sit-ups completed in 60 s, compared to officers who had
worked for less time. Increased age can be a factor as it results in a decrease in physiological
characteristics, such as skeletal muscle mass [13], that are directly related to qualities such
as speed, strength, and power [14]. However, other physiological and lifestyle factors
can influence fitness declines. Shift work, poor stress management and dietary choices,
inadequate sleep hygiene, and a lack of physical activity (PA) can all impact an officer’s
health and fitness [1,15-17]. Reductions in PA could be very impactful in this regard [18-20].
Even though aspects of their job are physically demanding [21], officers will experience
long periods of sedentary activity when on-duty, such as performing administrative tasks
being seated while patrolling in a vehicle [1,22]. Additionally, as officers progress through
their careers, their roles may shift to one that is more supervisory in nature, thus increasing
sedentary activity [16].

PA has been defined as any bodily movement produced by skeletal muscles that
requires energy expenditure [23]. An increase in PA outside of work hours for law en-
forcement officers could potentially combat the effects of job-related physical and mental
stressors [24]. Moreover, participating in regular and intentional exercise, such as anaerobic
and aerobic conditioning, and resistance training (RT), could improve a range of fitness
traits ultimately beneficial to the job. Specific to law enforcement occupational tasks, appro-
priate fitness training could improve functional movement, lifting heavy objects, muscular
endurance, jumping, and running [25-27]. Officers who are physically active could also
experience reduced injuries over the course of their career, as well as overall better ca-
reer longevity [20,25]. However, law enforcement officers are generally not mandated
to meet any fitness standards after they finish their training academy [28], which could
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disincentivize some officers from completing PA, given their job-related barriers (i.e., shift
work, disrupted sleep and fatigue, stress). Indeed, these barriers could contribute to a
decrease in motivation and/or complete absence of motivation to engage in PA [29,30].
Given the potential value of PA in officers to help cope with stress and to enhance job task
performance [2,4,5,7-9,24], in conjunction with clear fitness declines experienced by many
officers [1,10,11], there is a need to explore the nuances of motivation to be physically active
among law enforcement officers.

Self-determination theory has been used to study motivation to exercise [31,32]. The
theory is based upon the idea that there are different types of motivation that influence
personal behavior [32]. Those who engage in an activity for an inherent sense of satisfaction
would do so out of intrinsic motivation, or because they are internally motivated [32-34].
Those who participate in an activity, or exercise, for the sake of achieving a specific goal,
rather than for the enjoyment of the activity itself, would do so because they are extrinsically
or externally motivated [32,34]. As described by Ryan and Deci [31] and Palombi et al. [35],
within these types of motivation that are six regulatory styles that illustrate a continuum.
Amotivation occurs when a person does not value exercise and has no intention to perform
exercise, and is non-self-determined. External regulation occurs when exercise is performed
to satisfy external demands (e.g., to obtain a reward or avoid punishment). Introjected
regulation is somewhat external and occurs when exercise is regulated by internal rewards
to increase pride or self-esteem, or to avoid guilt. Identified regulation is somewhat
internal and is when personal importance and value is placed on exercise by the individual.
Integrated and intrinsic regulation are internal and occur when the individual is self-
determined. When exercise is consistent with one’s identity, values, and needs they have
integrated regulation. Intrinsic regulation is when exercise participation occurs due to
personal interest, inherent satisfaction and enjoyment. To encourage PA and lifelong fitness
in officers, it would be prescient for staff to develop identified and intrinsic regulation
during academy.

Despite officers learning necessary occupational skills during their time in the academy,
motivation to maintain their physical fitness may not be developed or further fostered
post-academy. As previously stated, many law enforcement organizations do not enforce a
PA mandate or fitness standards once officers are officially employed [28]. This removes ex-
trinsic motivation to exercise, which is notable as extrinsic motivation is the overwhelming
motivational tool used during law enforcement training academies. Training staff use exter-
nal motivation with recruits via expectations to follow orders, established fitness standards,
expectations for training, performance reviews, and avoidance of punishment [36-38]. Ac-
cordingly, recruits may not receive coaching and education as to why they are completing
exercise [37], which could inhibit development of their intrinsic motivation to exercise. The
downstream effect of this is lack of motivation to exercise once an officer starts working. If
officers are not mandated to maintain a certain level of fitness and given the PA to improve
the health and fitness of officers, it is important to investigate potential reasons why some
officers remain physically active post-academy while others do not. This is important in
the context that there are generally no mandated strategies as it relates to officer motivation
and fitness, with mandates typically relating to only the number of hours allocated for
fitness training [39], if they exist at all [28].

Therefore, the purpose of this study was to explore the relationships between the
motivation of law enforcement officers to engage in PA and/or RT with health and fit-
ness outcomes measures. There is currently no research that has investigated relationships
between motivation and PA, RT, and health and fitness in law enforcement officers, so the re-
sults from this study will be very novel. Law enforcement officers completed questionnaires
regarding the frequency and intensity of PA and RT [40], and exercise motivation [41,42].
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The officers then completed a series of health and physical fitness tests [12,27,43]. It was
hypothesized that officers who exhibited greater intrinsic motivation would be more phys-
ically active and have better health and fitness indicators (e.g., greater lean body mass,
decreased resting heart rate, greater muscular strength and endurance, and better aero-
bic fitness).

2. Materials and Methods
2.1. Subjects

Archival data from a law enforcement agency in Southern California was ana-
lyzed. The sample of convenience of de-identified data included 60 officers (age:
32.08 & 5.66 years; height: 1.72 £ 0.08 m; body mass: 86.46 & 16.32 kg; years of service:
4.80 £ 3.47 years), were analyzed. The sample included 48 men (age: 30.87 * 5.66 years;
height: 1.75 £ 0.07 m; body mass: 91.33 & 14.18 kg; years of service: 4.40 £ 3.30 years)
and 12 women (age: 36.83 £ 6.65 years; height: 1.61 & 0.03 m; body mass: 67.00 £+ 7.72 kg;
years of service: 6.36 £ 3.81 years). The researchers did not control the final sample size
used for the study as this was dependent on the available data provided by the agency.
Moreover, data such as that from the current study is often not available due to numerous
challenges associated with conducting research with law enforcement personnel [39,44], so
larger sample sizes are generally not possible. Data from these officers has also featured in
other published research [12,45]. The inclusion criterion for the officers were participating
in patrol school and had complete data sets for the variables of interest; officers would be
excluded if their data sets were incomplete, but no officer datasets available to use in this
sample were excluded. The institutional ethics committee approved the use of pre-existing
data (HSR-17-18-370), and the research was conducted according to the Declaration of
Helsinki [46].

2.2. Procedures

The data were collected by staff working for one agency during patrol school in Spring
of 2018. Patrol school was a three-week skills refresher program completed by officers
who had been working in custody, as they did not complete any patrol duties during this
time [12,45]. Officers wore physical training attire (i.e., no equipment) for all general and
job-specific fitness tests. The PA questionnaire, motivation questionnaire, and health and
fitness testing was completed voluntarily by officers who opted into the assessment [12].
Testing was conducted indoors on a basketball court at the agency’s training facility in
groups of 10-15. Depending on availability, officers were tested in the morning or early
afternoon and were not fasted prior to testing. As the officers had other commitments
within patrol school related to skill and procedural development [12,45], staff could not
be expected to exercise tight constraints on personnel such as that adopted in laboratory
testing. Indeed, there is a lack of flexibility in how data is collected in law enforcement
populations, although the inherent advantage is the data accurately represents what officers
look like in the real world [44]. The questionnaires were completed first independently by
the officers, which was then followed by resting heart rate (RHR) and blood pressure (BP)
measurement, and then height and body mass. The officers then progressed had their waist
and hip measurements taken, and completed the sit-and-reach and hand grip tests. The
group completed push-ups and sit-ups together, before completing the YMCA step test.

2.3. Godin Leisure-Time Exercise Questionnaire—Physical Activity Questionnaire

The Godin Leisure-Time Exercise Questionnaire assessed physical activity [40], with
the questionnaire used in this study displayed in Table 1. This questionnaire considered the
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average frequency of mild, moderate, and strenuous physical activity over a 7-day period,
as well as overall activity score. Activity score was calculated via the formula [40]:

Activity Score = (9 x Number of Strenuous Sessions) +
(5 x Number of Moderate Session) + (3 x Number of Light Sessions).

Participation in RT was assessed through another three items addressing how often
the officer engaged in RT in the past 3 months (resistance training frequency; RTF), the
average number of days RT per week in the past 3 months (RT3M), and the number of
sessions in the past 7 days the officer engaged in RT (RT7D).

Table 1. Physical activity and resistance training questionnaire.

Considering a 7-Day period (a week), how many times on average do you do the following kinds of physical activity
for more than 15 min during your free time.

Times per week
(a) STRENUOUS EXERCISE (HEART BEATS RAPIDLY)
(i.e., running, jogging, hockey, football, soccer, squash, basketball,
cross-country skiing, martial arts, roller skating, vigorous swimming,
vigorous long-distance bicycling, boxing, Zumba, spin classes)
(b) MODERATE EXERCISE (NOT EXHAUSTING)
(i.e., fast walking, baseball, tennis, easy bicycling, volleyball, badminton,
easy swimming, skiing, dancing)
(c) MILD EXERCISE (MINIMAL EFFORT)
(i.e., yoga, archery, fishing, bowling, horseshoes, golf, easy walking)

The next section focuses on resistance training: a form of physical activity that is designed to improve muscular fitness
by exercising a muscle or a muscle group against external resistance. Examples may include:

Performing calisthenics such as push-ups and sit-ups
Lifting weights such as dumbbells or barbells

Using resistance bands

e Using weight machines

In the past 3 months only, how often did you engage in resistance training?
1 2 3 4 5 6 7
Never Often
In the past 3 months only, what is the average number of days per week that you engaged in resistance training?
1 2 3 4 5 6 7
In the past week only, how many days did you engage in resistance training?
1 2 3 4 5 6 7

2.4. Behavioral Regulation in Exercise Questionnaire (BREQ-3)—Motivation Questionnaire

Motivation was measured using the 24-item Behavioral Regulation in Exercise Ques-
tionnaire (BREQ-3) [41,42]. The BREQ-3 assessed the six types of motivation regulatory
styles (in this study, the term ‘amotivation’ was used instead of ‘non-regulatory’), with
four items corresponding to each subscale. Each item was scored on a Likert scale from
of 0 (not true for me) to 4 (very true for me) (Table 2). There relevant questions for each
subscale were:

Amotivation: 2, 8, 14, 20;

External Regulation: 6, 12, 18, 24;
Introjected Regulation: 4, 10, 16, 22;
Identified Regulation: 1, 7, 13, 19;
Integrated Regulation: 5, 11, 17, 23;
Intrinsic Regulation: 3, 9, 15, 21.
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Table 2. Behavioral Regulation in Exercise Questionnaire (BREQ-3).

WHY DO YOU ENGAGE IN EXERCISE?
We are interested in the reasons underlying peoples” decisions to engage or not engage in physical exercise. Using the
scale below, indicate to what extent each of the following items is true for you. Please note there are no right or wrong
answers, no trick questions, and your answers will not influence your current position. We simply want to know how
you personally feel about exercise.
Not true for Sometimes Very true
me true for me for me

1.  It's important to me to exercise regularly 0 1 2 3 4
2. Idon’t see why I should have to exercise 0 1 2 3 4
3. Iexercise because it’s fun 0 1 2 3 4
4.  Ifeel guilty when I don’t exercise 0 1 2 3 4
5. I exercise because it is consistent with my life goals 0 1 2 3 4
6. Iexercise because other people say I should 0 1 2 3 4
7. Ivalue the benfits of exercise 0 1 2 3 4
8.  Ican’t see why I should bother exercising 0 1 2 3 4
9. Ienjoy my exercise sessions 0 1 2 3 4
10. I feel ashamed when I miss an exercise session 0 1 2 3 4
11. I consider exercise part of my identity 0 1 2 3 4
12. Itake part in exercise because my friends/family/ partner

say I should 0 1 2 3 4
13.  Ithink it is important to make the effort to

exercise regularly 0 1 2 3 4
14. Idon’t see the point in exercising 0 1 7 3 4
15. 1find exercise a pleasurable activity 0 1 ) 3 4
16. I feel like a failure when I haven't exercised in a while 0 1 ) 3 4
17. I consider exercise a fundamental part of who I am 0 1 ) 3 4
18. I exercise because others will not be pleased with me if

Idon’t 0 1 2 3 4
19. I get restless if I don’t exercise regularly 0 2 3 4
20. I think exercising is a waste of time 0 1 2 3 4
21. I get pleasure and satisfaction from participating

in exercise 0 1 2 3 4
22. Iwould feel bad about myself if I was not making time

to exercise 0 1 2 3 4
23. I consider exercise consistent with my values 0 1 2 3 4
24. Ifeel under pressure from my friends/family to exercise 0 1 2 3 4

The responses to the four questions relevant to the regulatory styles were added
together to provide the final score for the relevant motivation styles [47].

2.5. Resting Heart Rate (RHR) and Blood Pressure (BP)

RHR and BP were recorded after the officer sat quietly for approximately 5-10 min.
Electronic BP monitors (Omron Healthcare, Kyoto, Japan) were utilized due to ease of use,
consistency, and need for time management during patrol school [12]. The researchers
were not given any information about whether officers were on BP medication, as this was
not provided in the dataset. Nonetheless, all the officers had been cleared to participate
in the health and fitness testing. Officers sat with their feet flat on the floor and their arm
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placed in a supported, relaxed position at heart level. Their clothing was repositioned
such that the cuff was placed on bare skin without any compression above the cuff. The
cuff position was above the crease of the elbow and encircled approximately 75-100% of
the arm [12,27,43]. Staff then followed the directions presented on the automated device.
RHR (beats per minute; bpm), and systolic and diastolic BP (milliliters of mercury; mmHg),
were recorded.

2.6. Height, Body Mass, Skeletal Muscle Mass Percentage (SMM%), Fat Mass Percentage (FM%)

Height was measured barefoot using a portable stadiometer (Seca 217, Hamburg,
Germany). Body mass, skeletal muscle mass percentage (SMM%), and fat mass percentage
(FM%) were recorded by electronic digital scales (Model HBF-510, Omron Healthcare,
Kyoto, Japan). Manufacturer guidelines were used to record SMM% and FM% [48]. Age,
height in centimeters (cm), and biological sex of the officer were entered into the scale.
The officer stepped onto the scale barefoot with their feet positioned on the foot and heel
electrodes, and held the display unit electrodes with both hands until their body mass was
displayed on the screen. They stood upright and extended their arms so they were parallel
to the ground. The scan was completed when the officer’s body mass was displayed again.
Proprietary equations provided the measurements of SMM% and FM% [49].

2.7. Waist-to-Hip Ratio (WHR)

Waist-to-hip ratio (WHR) measures body fat distribution [50]. Staff used a thin-line
metric tape measure (Lufkin, Apex Tool Group, Sparks, Maryland) to determine waist and
hip circumfence for all officers [51]. Waist circumference was measured in cm at the narrowest
part of the waist. Hip circumference was measured in cm at the greatest posterior protrusion
of the hip. WHR was derived by dividing the waist circumference by hip circumference.

2.8. Grip Strength

Grip strength provided a metric for upper-body strength [52], and was measured by a
hand grip dynamometer (Takei Scientific Instruments, Tokyo, Japan). Officers kept their
testing arm by their side while standing and squeezed the dynamometer handle as hard as
possible for 2 s [27,43,48,51]. Two attempts were completed for each hand and recorded
to the nearest kg, with the left hand tested first. The best score for each hand was added
together to provide a combined metric. These grip strength procedures, including the sum-
mation of both the left and right hand scores for the final grip strength measurement, were
used as they have been commonly adopted across numerous law enforcement populations
and studies [27,43,48,51]. Conducting the grip strength procedures in this way allows for
greater context and applicability for the measurements.

2.9. Sit-and-Reach

The sit-and-reach measured hamstring flexibility [53], using previously documented
procedures [54]. The officer removed their shoes and sat with both feet flat against the
sit-and-reach box and positioned their hands on top of each other, with the tips of the
middle fingers aligned and palms down. The officer then reached forward slowly and
touched as far along the scale as possible while keeping the knees extended, and held this
position for 5 s. Three trials were performed, with the furthest reach distance used.

2.10. Push-Ups

Upper-body muscular endurance was assessed via a 60 s push-up test. The procedures
that were adopted mirrored those described by the ACSM [55] and National Strength and
Conditioning Association [56]. However, there were modifications used (i.e., methods
used to monitor push-up depth) specific to law enforcement populations [12,27,43]. A
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staff member placed a fist on the floor directly under the chest of the officer to ensure
the correct depth. All female officers were partnered with a female staff member. On the
start command, the officer flexed their elbows and lowered themselves until their chest
contacted the staff member’s fist before they extended their elbows to return to the start
position. The officer performed as many push-ups as possible with this technique in 60 s,
with the result being the number of correctly completed repetitions.

2.11. Sit-Ups

Abdominal muscular endurance was assessed via a 60 s sit-up test. The sit-up test is a
common assessment within law enforcement personnel [57], so specific procedures used
previously for law enforcement personnel were adopted in this study [12,27,43]. Similarly
to the grip strength procedures, conducting the sit-up procedures in this manner allows
for greater context and applicability for the results. The officer laid on their back with
their knees flexed to 90°, heels flat on the ground, and arms crossed over their chest. Their
feet were held in place by a staff member who also counted the repetitions. On the start
command, the officer raised their shoulders from the ground while keeping their arms
crossed over their chest and touched their elbows to their knees. The officer then descended
back down until their shoulder blades contacted the ground. The officer completed as
many sit-up repetitions as possible in 60 s with this technique. The recorded result was the
number of correctly completed repetitions.

2.12. YMCA Step Test

The YMCA step test was administered to measure aerobic capacity via standard
procedures [12,27,43]. The test was performed with approximately ~31 cm high bleacher
seats used for the step. Officers completed the step test in groups of 6-8 so they could
be paired with a staff member to measure their recovery heart rate. To complete the
YMCA step test, the officer stepped in time to a 96 bpm metronome continuously for 3 min.
The beat was played from an iPad handheld device (Apple Inc., Cupertino, CA, USA)
connected to a portable speaker (ION Block Rocker, Cumberland, MD, USA), which was
positioned on the bleachers in front of the officers. Following the 3 min time period, the
officer immediately sat on the step while recovery heart rate (HR) was manually measured
by a staff member via the carotid or radial artery for 60 s.

2.13. Statistical Analysis

Statistical analyses were computed using the Statistics Package for Social Sciences
(Version 29.0; IBM Corporation, Armonk, NY, USA). Descriptive data (mean =+ standard
deviation [SD]) were calculated for all variables. Preceding the correlation analysis, normality
of the data was evaluated by visual analysis of Q-Q plots and the Kolmogorov-Smirnov test.
Comparisons were made between the male in female officers for the motivation subscales,
PA, RT, and the health and fitness tests. If the data for a test was normally distributed,
independent samples t-tests (p < 0.05) were used. If data was not normally distributed, then
Mann-Whitney U-tests were used for between-sex comparisons. Effect sizes (d) were derived
for all between-sex comparison, where the difference between the means was divided by
the pooled SD [58]. A d less than 0.2 was considered a trivial effect; 0.2 to 0.6 a small effect;
0.6 to 1.2 a moderate effect; 1.2 to 2.0 a large effect; 2.0 to 4.0 a very large effect; and 4.0 and
above an extremely large effect [59]. Effect sizes were included in this study to ascertain the
magnitude of difference between the sexes irrespective of the data distribution and statistical
approach adopted, and to provide additional information for the practitioner [60].

As will be detailed in Section 3, the motivation, PA, and RT data was not normally
distributed. This meant that Spearman’s correlations (p) were utilized to calculate relation-
ships between motivation, PA, RT, and the health and fitness tests, with men and women
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combined in the analysis. The researchers acknowledge that previous law enforcement
research has shown that in general, males as a group tend to outperform females in a range
of fitness tests [10,60], which is also reflected in the current results. However, numerous
other studies have combined the sexes in their analyses [9,27,48,51,61], and this, in conjunc-
tion with the data distribution in the current research, and lack of between-sex differences
in motivation, PA, and RT, led the researchers to determine that combining the male and
female officers into one data set was appropriate, which also served to increase the sample
size for the correlation analysis. Spearman’s correlations were used as they are more robust
and appropriate for non-parametric data [62,63]. The correlation strength was designated
as: a p between 0 to +0.3 was small; £0.31 to £0.49, moderate; £0.5 to +0.69, large; £0.7
to £0.89, very large; and £0.9 to 1 near perfect for relationship prediction [64].

3. Results

Figure 1 displays the mean data for each of the motivation scores. The highest mean
score was for identified regulation (12.88 £ 2.57), followed by intrinsic (11.65 + 4.03), inte-
grated (11.05 & 4.42), and introjected (10.59 + 3.95) regulation. The Kolmogorov-Smirnov
determined that all 6 variables were not normally distributed (p < 0.035), so Mann-Whitney
U-tests were used. There were no significant between-sex differences in any of the motivation
subscales (p = 0.399-0.966; d = 0.02-0.29), with the effects from trivial-to-small.

16
14

12

10

BREQ-3 Score
(=

2 [
0 T

Amotivation External Introjected Identified Integrated Intrinsic
Regulation Regulation Regulation Regulation Regulation

m All (N = 60) Men (n=48) Women (n=12)

Figure 1. Scores (mean =+ SD) for the six motivation subscales (amotivation, external regulation,
introjected regulation, identified regulation, integrated regulation, and intrinsic regulation) from the
24-item Behavioral Regulation in Exercise Questionnaire (BREQ-3) completed by male and female
law enforcement officers.

Table 3 displays the PA and RT data, all of which were not normally distributed
(p < 0.007). Mann-Whitney U-tests were again used to derive any between-sex differences.
Male officers completed significantly more moderate sessions per week, which had a
moderate effect. No other PA or RT variables were significantly different between the sexes,
with effects ranging from trivial-to-moderate. For the health and fitness test data (Table 4),
all tests were normally distributed except for grip strength (p < 0.001). Thus, independent
samples-t-tests were used to compare the sexes for all the health and fitness assessments
except for grip strength, where the Mann—Whitney U-test was adopted. The male officers
had significantly greater RHR, BP, SMM% (all moderate effects), WHR, grip strength (both
very large effects), and push-ups (large effect). The female officers had greater FM% and
sit-and-reach (both moderate effects).
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Table 3. Male and female law enforcement officer (N = 60) descriptive data (mean =+ SD) for number
of strenuous, moderate, and mild intensity exercise sessions per week, overall activity score, how
frequently the officer engaged in resistance training in the past 3 months (RTF), the average number
of days resistance training per week in the past 3 months (RT3M), and the number of days in the past

week the officer engaged in resistance training (RT7D).

Physical Activity and Resistance

Training Variables All (N = 60) Men (1 = 48) Women (n = 12) p d
(Wesetg;‘;;’;frfﬁi‘zer) 2.39 4+ 1.61 2.50 4 1.64 1.96 + 1.48 0.367 0.34
(Wel\éllfl‘;esr:st;gﬁsrffé‘fber) 2.22 +1.83 2.47 +1.88 121 +1.23* 0.034 0.71
(Weekﬁﬂs‘iieizifl‘fmber) 2.44 + 229 2.65 + 2.40 1.63 & 1.58 0.260 0.45

Activity Score 39.93 +£2234  42.78 + 23.02 28.54 + 15.33 0.056 0.65

(scale If{I‘TO]jn 07 430 +1.93 4.40 + 1.83 3.92 +2.35 0.482 0.25

. RT3M 3.06 + 2.00 3.14 +1.97 2.75 +2.18 0.627 0.19
(session number from past 3 months)

RT7D 1.63 4+ 1.70 1.73 + 1.82 1.25 + 1.06 0.621 0.28

(weekly session number)

* Significantly (p < 0.05) different from the male officers.

Table 4. Law enforcement officer (N = 60) descriptive data (mean & SD) for resting heart rate,
systolic and diastolic blood pressure, skeletal muscle mass [SMM%] and fat mass [FM %] percentage,
waist-to-hip ratio, sit-and-reach, combined grip strength from both hands, 60 s push-ups, 60 s sit-ups,
and recovery heart rate following the YMCA step test.

Health and Fitness Variables All (N = 60) Men (n=48)  Women (n =12) r d
Resting Heart Rate (bpm) 89.15+13.02  91.40 £13.26 80.17 £ 6.97 * <0.001 091
Systolic Blood Pressure (mmHg) 131.70 £16.10 13496 +14.27 118.67 £16.98* 0.001  1.10
Diastolic Blood Pressure (mmHg) 86.50 &= 10.24 87.90 4= 9.86 80.92 £10.23*  0.033  0.70
SMM% 33.48 £ 5.81 34.75 £ 5.46 28.38 £ 4.27 % <0.001 1.21
FM% 28.80 £ 6.76 2712 £5.77 35.55 £ 6.39 % <0.001 1.43
Waist-to-Hip Ratio 0.87 £ 0.07 0.89 £0.05 0.77 £ 0.04 * <0.001 231
Sit-and-Reach (cm) 27.51 +7.61 26.19 +£7.44 32.67 +6.12*% 0.007  0.90
Grip Strength (kg) § 86.74 £19.29  94.31 +12.58 57.08 £9.79 * <0.001 3.08
60 s Push-ups (repetitions) 38.83 £15.01  42.10 £13.78 2575 £12.82* <0.001 1.20
60 s Sit-ups (repetitions) 31.92 £ 8.90 32.88 £9.03 28.08 £7.51 0.096  0.55
YMCA Step Test Recovery Heart Rate (bppm) 120.80 & 12.55 122.02 £ 12.91 115.92 + 10.02 0133 0.49

* Significantly (p < 0.05) different from the male officers. § Mann-Whitney U Test was used to compare the groups
for this variable.

Strenuous sessions per week had significant moderate relationships with introjected
(p =0.301, p = 0.020) and intrinsic (p = 0.448, p < 0.001) regulation, and large relationships
with identified (p = 0.563, p < 0.001) and integrated (p = 0.512, p < 0.001) regulation (Table 5).
Activity score had a small relationship with intrinsic regulation (p = 0.287, p = 0.026), and
moderate relationships with identified (p = 0.472, p < 0.001) and integrated (p = 0.356,
p <0.001) regulation. RTF had a small negative relationship with amotivation (p = —0.295,
p = 0.022). RTF had a positive small relationship with introjected regulation (p = 0.286,
p = 0.027), moderate relationship with intrinsic regulation (p = 0.426, p < 0.001), and large
relationships with identified (p = 0.514, p < 0.001) and integrated (p = 0.605, p < 0.001) regu-
lation. RT3M had a small negative relationship with amotivation (p = —0.290, p = 0.025),
a moderate positive relationship with intrinsic regulation (p = 0.447, p < 0.001), and large
positive relationships with introjected (p = 0.503, p < 0.001), identified (p = 0.670, p < 0.001),
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and integrated (p = 0.585, p < 0.001) regulation. RT7D had positive moderate relationships
with identified (p = 0.444, p < 0.001) and integrated (p = 0.341, p = 0.008) regulation.

Table 5. Spearman’s correlations (p) between motivation subscales (amotivation, external regulation,
introjected regulation, identified regulation, integrated regulation, and intrinsic regulation) from the
24-item Behavioral Regulation in Exercise Questionnaire (BREQ-3) with physical activity (weekly
strenuous, moderate, and mild exercise sessions, and activity score) and resistance training (RT
frequency [RTF], weekly sessions over 3 months [RT3M], and sessions in past 7 days [RT7D]).

Amotivation External Introjected  Identified  Integrated Intrinsic
Regulation Regulation Regulation Regulation Regulation
Strenuous p —0.175 —0.027 0.301 * 0.563 * 0.512 * 0.448 *
Sessions p 0.182 0.840 0.020 <0.001 <0.001 <0.001
Moderate p —0.039 0.062 —0.027 0.137 0.021 —0.006
Sessions p 0.770 0.636 0.835 0.292 0.873 0.965
Mild Sessions p —0.017 —0.020 —0.050 —0.023 —0.135 —0.098
p 0.897 0.880 0.704 0.862 0.305 0.457
Activity Score p —0.135 —0.032 0.241 0.472* 0.365 * 0.287 *
p 0.304 0.809 0.064 <0.001 0.004 0.026
RTE p —0.295 * —0.077 0.286 * 0.514 * 0.605 * 0.426 *
[4 0.022 0.558 0.027 <0.001 <0.001 <0.001
RT3M p —0.290 * 0.037 0.503 * 0.670 * 0.585 * 0.447 *
p 0.025 0.776 <0.001 <0.001 <0.001 <0.001
RT7D p —0.116 0.020 0.101 0.444 * 0.341 * 0.235
p 0.376 0.881 0.442 <0.001 0.008 0.071
* Significant (p < 0.05) relationship between the two variables.
RHR had a positive small relationship with external regulation (p = 0.292, p = 0.024;
Table 6). Negative relationships were shown between RHR and introjected (p = —0.338,
p = 0.008) and identified (p = —0.270, p = 0.037) regulation, which were moderate and
small, respectively. SMM% had positive relationships with integrated (p = 0.323, p = 0.012;
moderate) and intrinsic (p = 0.291, p = 0.024; small) regulation. FM% exhibited negative
relationships with integrated (p = —0.318, p = 0.013; moderate) and intrinsic (p = —0.265,
p = 0.041; small) regulation. Push-ups had positive relationships with introjected (p = 0.298,
p = 0.021; small), identified (p = 0.398, p = 0.002; moderate), integrated (p = 0.511, p < 0.001;
large), and intrinsic (p = 0.486, p < 0.001; moderate) regulation. Sit-ups related with
identified (p = 0.332, p = 0.010; moderate), integrated (p = 0.430, p < 0.001; moderate), and
intrinsic (p = 0.292, p = 0.024; small) regulation.
Table 6. Spearman’s correlations (p) between motivation subscales (amotivation, external regulation,
introjected regulation, identified regulation, integrated regulation, and intrinsic regulation) from the
24-item Behavioral Regulation in Exercise Questionnaire (BREQ-3), with resting heart rate, systolic
and diastolic blood pressure, skeletal muscle mass (SMM%) and fat mass (FM%) percentage, waist-to-
hip ratio, sit-and-reach, combined grip strength, 60 s push-ups, 60 s sit-ups, and recovery heart rate
(HR) from the YMCA step test.
Amotivation External Introjected  Identified Integrated Intrinsic
Regulation Regulation Regulation Regulation Regulation
Resting Heart p 0.222 0.292 * —0.338 * —0.270 * —0.198 —0.071
Rate p 0.089 0.024 0.008 0.037 0.129 0.589
Systolic Blood p 0.083 0.172 —0.012 —0.119 —0.026 0.174
Pressure [4 0.526 0.190 0.925 0.364 0.841 0.185
Diastolic Blood p 0.055 0.006 —0.186 —0.205 —0.141 0.056
Pressure p 0.677 0.967 0.154 0.116 0.282 0.668
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Amotivation External Introjected  Identified Integrated Intrinsic
Regulation Regulation Regulation Regulation Regulation

p —0.104 —0.159 0.206 0.216 0.323 * 0.291 *

SMM? p 0.428 0.225 0.114 0.098 0.012 0.024
o P 0.077 0.102 —0.142 —0.191 —0.318 * —0.265 *

Ll p 0.557 0.439 0.280 0.144 0.013 0.041

Waist-to-Hip p 0.036 0.067 —0.042 —0.073 —0.169 —0.010
Ratio p 0.785 0.610 0.750 0.580 0.196 0.938

. p 0.083 0.006 —0.024 —0.057 0.014 —0.171
i ameH e p 0.533 0.966 0.859 0.688 0.917 0.195

Combined Grip P 0.005 0.005 —0.011 —0.196 0.025 —0.082
Strength p 0.968 0.968 0.932 0.137 0.851 0.539

60 s Push-ups p —0.119 —0.034 0.298 * 0.398 * 0.511 * 0.486 *
p 0.365 0.798 0.021 0.002 <0.001 <0.001

60 s Sit-ups p —0.206 —0.082 0.155 0.332 * 0.430 * 0.292 *
p 0.114 0.533 0.236 0.010 <0.001 0.024

YMCA Step Test p —0.119 —0.119 0.057 —0.109 —0.061 —0.118
Recovery HR p 0.367 0.367 0.665 0.408 0.644 0.368

* Significant (p < 0.05) relationship between the two variables.

4. Discussion

This study investigated the relationships between exercise motivation with PA, RT,
and health and fitness in law enforcement officers. It was hypothesized that officers who
exhibited greater intrinsic motivation would be more physically active and have better
health and fitness. The results provided some support to these hypotheses. Overall, intrinsic
motivation appears to play an essential role in being physically active and maintaining
better body composition and muscular endurance for an officer. While there could be
bidirectionality of the observed relationships (i.e., better fitness may enhance motivation,
and vice versa), it is still important to acknowledge the potential value in developing
intrinsic motivation in officers. As will be discussed, law enforcement training staff could
develop an officers’ intrinsic motivation during their time in the academy and as they start
their career post-academy [65]. This is important, especially as many law enforcement
training academies utilize and focus on extrinsic motivational techniques rather than
intrinsic motivational techniques [36-38].

To provide context for the fitness of the officers, Lockie et al. [12] provided a detailed
profile of the sample. To summarize some of the key findings, approximately 87% of the
officers were fatter than average or above, 72% had very poor RHR, 87% had elevated
blood pressure, 54% and fair-to-poor flexibility as measured by the sit-and-reach, 51% had
fair-to-poor grip strength, and 80% had average-to-very poor step test recovery HR. As
Lockie et al. [12] noted, these law enforcement officers, and officers in general, needed
more support in maintaining or improving their health and fitness. Further, these data
emphasize why it is essential to understand an officer’s motivation towards PA and RT and
how it could influence health and fitness. Motivation is especially important as many law
enforcement organizations do not mandate PA or fitness standards for their officers [28].
In a survey of Peace Officer Standards and Training organizations in the USA, Lockie
and Dulla [28] detailed that 43 of 50 states did not mandate physical fitness standards for
their incumbent officers. In many cases it is up to the individual officer to maintain their
overall well-being, so understanding why they may or may not exercise would be valuable
information for the practitioner.

The results from the BREQ-3 suggested that the officers generally valued the benefits
of PA and exercise [41,42]. Identified regulation (personal importance/value placed on
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exercise) had the highest mean score, then intrinsic (exercise engagement due to personal
satisfaction), integrated (exercise consistent with identity), and introjected (exercise regu-
lated by internal rewards) regulation. The presentation of these results is important, as no
current research has reported BREQ-3 data for law enforcement officers. However, the data
from this study exhibited some differences to an 18-item BREQ-2 questionnaire completed
by physically active Norwegian men and women from endurance sports (N = 1198; mean
age = 49.09 £ 11.39 years), which had all motivation styles except for integrated regula-
tion [66]. The data from Havnen et al. [66] illustrated how individuals more intrinsically
motivated tend to be active. Compared to the current study, Havnen et al. [66] reported
mean data for amotivation (men = 0.06, women = 0.04 vs. officers = 1.08), and external
(men = 0.57, women = 0.51 vs. officers = 4.08), introjected (men = 5.41, women = 5.65 vs.
officers = 10.59), identified (men = 11.22, women = 11.35 vs. officers = 12.88), and intrinsic
(men = 14.49, women = 14.45 vs. officers = 11.65) regulation. As can be observed, the
officers from the current study had higher scores for amotivation, external, and introjected
regulation, and a lower score for intrinsic regulation. These data may be reflective of their
typical training environment for officers (i.e., an emphasis on external motivation) [36-38].
The current motivation results are even more pertinent when considering the relationships
between motivation, PA, and RT.

Introjected, identified, integrated, and intrinsic regulation positively related to the
number of strenuous exercise sessions per week, RTF, and RT3M. Identified, integrated,
and intrinsic regulation positively related to activity score, where strenuous exercise was
weighted more heavily in the calculation [40]. Identified and integrated regulation posi-
tively related to RT7D. In contrast, amotivation negatively correlated with RTF and RT3M,
which indicated a lack of intention to perform RT. The implication of these results is that
some form of intrinsic motivation appears essential for completing strenuous PA and RT
in law enforcement officers. To develop self-determination and intrinsic motivation to
exercise, an individual should ideally have autonomy, which is ownership of one’s exercise
behavior; relatedness, which is where exercise satisfies the individual’s social needs; and
competence, where the individual is confident they can successfully complete the exercise
program [67,68]. Although academy training could still be used to impart recruit disci-
pline [37,38], training staff should also be cognizant of developing autonomy, relatedness,
and competence in recruits [67,68]. This could have the downstream effects of ensuring
officers complete strenuous PA and RT once they exit the academy and start working. The
importance of this is also reflected in select health and fitness results.

Greater external regulation was associated with a higher RHR, while greater introjected
and identified regulation related to a lower RHR. For officers reliant on external motivation
for PA, once the source of external motivation has been removed (i.e., successful completion
of the training academy), the individual may not adhere to regular PA. In contrast, those
officers regulated by internal rewards or those who placed importance on exercise likely
had a lower RHR. These data could be linked to the PA results; officers completing more
strenuous PA could experience a lower RHR. Following endurance training, both men
and women can experience a reduction of approximately 5-9% in RHR, which equates to
about 3-6 bpm [69]. No previous research has investigated relationships between exercise
motivation and cardiovascular variables such as RHR in law enforcement officers, which
makes drawing comparisons across the literature challenging. However, this is also what
makes the provision of the current findings essential for the context of law enforcement
training, especially as a lower RHR has been associated with better fitness [27] and reduced
risk of cardiovascular disease [70]. Further, for each 10 bpm increase in RHR, there is an
increase in relative risk of 9% for sudden cardiac death, 15% for cardiovascular disease,
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and 17% for all-cause mortality [71]. If exercise motivation could contribute to lowering
RHR, this would be critical for the well-being of law enforcement officers.

Integrated and intrinsic regulation had positive relationships with SMM%, and nega-
tive relationships with FM%. That is, officers for whom exercise was part of their identity,
and those who enjoyed completing exercise, had better body composition profiles shown
by greater SMM% and lower BF%. Intrinsically motivated officers may complete more
strenuous PA and RT. and have better body composition profiles as a result. Previous
law enforcement research has established links between body composition and fitness in
law enforcement personnel [48,51,61]. To provide a specific example in recruits, Collins
et al. [61] detailed different measures of SMM (measured in kg) positively related to vertical
jump power and medicine ball throw distance (¥ = 0.494-0.558, p < 0.001). Collins et al. [61]
also found greater values for different FM measures (also measured in kg) related to poorer
vertical jump, 75-yard pursuit run, push-ups, sit-ups, and multistage fitness test perfor-
mance (r = £0.371-0.557, p < 0.001). Additionally, a lack of PA has been linked with greater
body adiposity in adults [72,73]. The current results further emphasize the importance of
intrinsic exercise motivation development in law enforcement officers.

Motivation also had relationships with muscular endurance, which was measured by
the 60 s push-up and sit-up tests. Greater introjected, identified, integrated, and intrinsic
regulation related to more push-up repetitions, while greater identified, integrated, and
intrinsic regulation related to more sit-up repetitions. Push-ups and sit-ups are commonly
used in law enforcement testing to measure muscular endurance [12,27,43,51,57,61], and
these exercises can be a staple in training academies [37]. As the officers were likely very
familiar with push-ups and sit-ups, they may exhibit higher motivation to train fitness com-
ponents (i.e., muscular endurance) they are familiar with. However, this could come at the
detriment of other training foci important for law enforcement, such as explosiveness [34],
which could lead to a deficit in these areas. Training staff for recruits and officers should
aim to coach and educate their personnel in different training practices (e.g., strength and
power training) that ultimately benefit the health and fitness of personnel [67,68]. Another
strategy that could be adopted in training for law enforcement personnel is to allow them
to have input into their own programs, under the guidance of training staff [26]. A law
enforcement training academy used this approach in the final weeks, with the goal being to
educate recruits as to the importance of fitness and to provide them with tools for exercise
program design [26]. This approach could develop exercise autonomy, relatedness, and
competence in their personnel.

Nonetheless, BP, WHR, sit-and-reach, grip strength, and YMCA step test recovery HR
did not demonstrate any significant relationships with motivation. It is possible that these
variables may be less sensitive to motivational variation or require different assessment
contexts (e.g., dynamic strength tests such as the bench press, back squat, or deadlift instead
of grip strength). Further, the strength of all significant relationships ranged from small to
large. These data suggest that motivation is only one part of a complex set of factors that
could influence the PA, health, and fitness of law enforcement officers. Exercise self-efficacy,
which is the level to which someone can start and maintain participation in exercise [20],
was not included in the current research and should be investigated in future studies.
Factors such as accessibility to fitness facilities, mental health, and/or diet were not taken
into account when examining the role of motivation in performing regular exercise among
this population [74]. Without analysis of these factors, there may be a sense of nuance and
context missing from what contributes to one’s motivation to exercise, and this could have
influenced the correlation analyses.

There are other limitations to consider in this study. One limitation is the sample
being specific to one region of California, with a relatively small sample size (N = 60).
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Fitness standards and requirements can also vary across the country [28]. This may limit
generalizability of the results to other law enforcement populations. Thus, there is a need
for future studies with broader regional or national samples. Given fitness differences
between men and women [10,60], which was also reflected in this study, future research
could also consider detailed investigation of potential sex differences in motivation for law
enforcement officers. The staff at this law enforcement agency used the BREQ-3 to measure
motivation [41,42,47]. The responses to questionnaires like the BREQ-3 are subjective,
which could affect the results. Moreover, other exercise motivation questionnaires could
produce different findings [75]. Although a valid measure of upper-body strength, grip
strength was the only strength test used by the department. Although there are challenges
with implementing repetition-maximum strength testing (e.g., time and equipment con-
straints) [37], it would be of interest to see relationships between motivation, RT, and other
strength tests (e.g., bench press, back squat, deadlift). As stated, access to facilities was
not considered in this study, and that can be a major impediment to an officer’s PA [39].
Other factors such as shift work, diet, mental health, and stress were not considered in this
study [15], and their impacts on motivation, PA, and health and fitness should be analyzed
in future studies. The career stage of the officer could also affect their motivation to exercise,
especially if their job demands change (i.e., more supervisory, sedentary work [16,76]). The
current research was also cross-sectional in nature. Future longitudinal studies are needed
to determine whether motivation for PA and RT can be affected by academy training
strategies, and the resulting long-term implications on the health and fitness of officers.

5. Conclusions

To conclude, intrinsically motivated officers likely completed strenuous exercise and
RT, and had better RHR, body composition, and muscular endurance. While there may not
be a one-size-fits-all approach to motivating officers to engage in regular physical activity,
an approach that focuses on developing different intrinsic regulatory styles with a view
towards self-determination should be considered when working with law enforcement
personnel. This approach could aid in fostering autonomy, relatedness, and competence
in officers, and ultimately intrinsic motivation towards participating in, and adhering to,
physical activity long after graduating from the academy. Longitudinal or intervention-
based research studies are required to confirm whether development of intrinsic motivation
in officers leads to long-term PA participation and better health and fitness outcomes.
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Abbreviations

The following abbreviations are used in this manuscript:

ACSM  American College of Sports Medicine

s Second

PA Physical activity

RT Resistance training

m Meter

kg Kilogram

RHR Resting heart rate

BP Blood pressure

YMCA  Young Men'’s Christian Association

RTF Resistance training frequency

RT3M Average number of days resistance training per week in the past 3 months
RT7D Number of sessions in the past 7 days the officer engaged in resistance training

BREQ-3 Behavioral Regulation in Exercise Questionnaire
bpm Beats per minute

mmHg  milliliters of mercury

SMM%  Skeletal muscle mass percentage

FM% Fat mass percentage

cm Centimeters

WHR Waist-to-hip ratio

HR Heart rate

SD Standard deviation

P Spearman’s correlation coefficient

Significance

References

1.

Frick, K.A.; Agostinelli, PJ.; Swinford, J.F.; Harris, M.E.; Mobley, C.B.; Sefton, J. Age-related declines in health and fitness among
law enforcement officers compared to population norms. Healthcare 2024, 12, 714. [CrossRef]

Beck, A.Q.; Clasey, J.L.; Yates, ].W.; Koebke, N.C.; Palmer, T.G.; Abel, M.G. Relationship of physical fitness measures vs.
occupational physical ability in campus law enforcement officers. J. Strength Cond. Res. 2015, 29, 2340-2350. [CrossRef]

Decker, A.; Hilton, B.; Dawes, J.; Lockie, R.; Orr, R.M. Physiological demands of common occupational tasks among Australian
police officers: A descriptive analysis. Ann. Work. Expo. Health 2022, 66, 960-966. [CrossRef]

Lockie, R.G.; Dawes, ] J.; Balfany, K.; Gonzales, C.E.; Beitzel, M.M.; Dulla, ].M.; Orr, R M. Physical fitness characteristics that relate
to Work Sample Test Battery performance in law enforcement recruits. Int. |. Environ. Res. Public Health 2018, 15, 2477. [CrossRef]
Lockie, R.G.; Moreno, M.R; Rodas, K.A.; Dulla, ] M.; Orr, RM.; Dawes, ].J. With great power comes great ability: Extending
research on fitness characteristics that influence Work Sample Test Battery performance in law enforcement recruits. Work 2021,
68, 1069-1080. [CrossRef] [PubMed]

Lockie, R.G.; Orr, RM.; Sanchez, K.J.; Gonzales, S.M.; Viramontes, E.; Kennedy, K.; Dawes, ].J. Relationships between physical
ability test performance and fitness in recruits from a southeastern U.S. police department. . Strength Cond. Res. 2024, 38,
1472-1478. [CrossRef]

Lockie, R.G.; Moreno, M.R.; McGuire, M.B.; Ruvalcaba, T.R.; Bloodgood, A.M.; Dulla, ].M.; Orr, RM.; Dawes, ].]. Relationships
between isometric strength and the 74.84-kg (165-1b) body drag test in law enforcement recruits. J. Hum. Kinet. 2020, 74, 5-13.
[CrossRef]

Moreno, M.R; Dulla, ] M.; Dawes, ].J.; Orr, R M.; Cesario, K.A.; Lockie, R.G. Lower-body power and its relationship with body
drag velocity in law enforcement recruits. Int. J. Med. Sci. 2019, 12, 847-858. [CrossRef]

Dawes, ].J.; Lindsay, K.; Bero, J.; Elder, C.; Kornhauser, C.; Holmes, R. Physical fitness characteristics of high vs. low performers
on an occupationally specific physical agility test for patrol officers. J. Strength Cond. Res. 2017, 31, 2808-2815. [CrossRef]


https://doi.org/10.3390/healthcare12070714
https://doi.org/10.1519/JSC.0000000000000863
https://doi.org/10.1093/annweh/wxac012
https://doi.org/10.3390/ijerph15112477
https://doi.org/10.3233/WOR-213437
https://www.ncbi.nlm.nih.gov/pubmed/33867373
https://doi.org/10.1519/JSC.0000000000004797
https://doi.org/10.2478/hukin-2020-0019
https://doi.org/10.70252/SFWC2874
https://doi.org/10.1519/JSC.0000000000002082

Healthcare 2025, 13, 2701 17 of 19

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Dawes, ].J.; Lopes Dos Santos, M.; Kornhauser, C.; Holmes, R.J.; Alvar, B.A.; Lockie, R.G.; Orr, R M. Longitudinal changes in
health and fitness measures among state patrol officers by sex. . Strength Cond. Res. 2023, 37, 881-886. [CrossRef] [PubMed]
Lockie, R.G.; Pope, R.P; Saaroni, O.; Dulla, ].M.; Dawes, ].J.; Orr, R.M. Job-specific physical fitness changes measured by the Work
Sample Test Battery within deputy sheriffs between training academy and their first patrol assignment. Int. . Med. Sci. 2020, 13,
1262-1274.

Lockie, R.G.; Rodas, K.A.; Dawes, ].].; Dulla, ].M.; Orr, RM.; Moreno, M.R. How does time spent working in custody influence
health and fitness characteristics of law enforcement officers? Int. . Environ. Res. Public Health 2021, 18, 9297. [CrossRef] [PubMed]
Dopsaj, M.; Kuki¢, F.; Dordevié-Niki¢, M.; Koropanovski, N.; Radovanovi¢, D.; Miljus, D.; Subosi¢, D.; Tomani¢, M.; Dopsaj, V.
Indicators of absolute and relative changes in skeletal muscle mass during adulthood and ageing. Int. |. Environ. Res. Public
Health 2020, 17, 5977. [CrossRef]

Korhonen, M.T,; Cristea, A.; Alen, M.; Hakkinen, K.; Sipila, S.; Mero, A.; Vittasalo, ].T.; Larsson, L.; Suominen, H. Aging, muscle
fiber type, and contractile function in sprint-trained athletes. J. Appl. Psychol. 2006, 11, 906-917. [CrossRef]

Zimmerman, F.H. Cardiovascular disease and risk factors in law enforcement personnel: A comprehensive review. Cardiol. Rev.
2012, 20, 159-166. [CrossRef]

Lockie, R.G.; Orr, RM.; Dawes, ].J. Slowing the path of time: Age-related and normative fitness testing data for police officers
from a health and wellness program. J. Strength Cond. Res. 2022, 36, 747-756. [CrossRef]

Lockie, R.G.; Orr, RM.; Dawes, ].J. Fit (and healthy) for duty: Blood lipid profiles and physical fitness test relationships from
police officers in a health and wellness program. Int. |. Environ. Res. Public Health 2022, 19, 5408. [CrossRef] [PubMed]
Lagestad, P,; van den Tillaar, R. Longitudinal changes in the physical activity patterns of police officers. Int. ]. Police Sci. Manag.
2014, 16, 76-86. [CrossRef]

Kuki¢, E; Heinrich, K.M.; Koropanovski, N.; Poston, W.S.C.; Cvorovié, A.; Dawes, ].J.; Orr, R.; Dopsaj, M. Differences in body
composition across police occupations and moderation effects of leisure time physical activity. Int. |. Environ. Res. Public Health
2020, 17, 6825. [CrossRef] [PubMed]

Streetman, A.E.; Becker, A.; Mailey, E.L.; Heinrich, K.M. Is self-efficacy for exercise predictive of leisure-time physical activity
among police officers? A pilot study. Sustainability 2022, 14, 12536. [CrossRef]

Orr, R.; Hinton, B.; Wilson, A.; Pope, R.; Dawes, ]. Investigating the routine dispatch tasks performed by police officers. Safety
2020, 6, 54. [CrossRef]

Lentz, L.; Randall, J.R.; Guptill, C.A.; Gross, D.P; Senthilselvan, A.; Voaklander, D. The association between fitness test scores and
musculoskeletal injury in police officers. Int. |. Environ. Res. Public Health 2019, 16, 4667. [CrossRef] [PubMed]

World Health Organization. Physical Activity. Available online: https://www.who.int/news-room/fact-sheets/detail /physical-
activity (accessed on 24 March 2025).

Childs, E.; de Wit, H. Regular exercise is associated with emotional resilience to acute stress in healthy adults. Front. Physiol. 2014,
5,161. [CrossRef]

Orr, R; Stierli, M.; Amabile, M.L.; Wilkes, B. The impact of a structured reconditioning program on the physical attributes and
attitudes of injured police officers: A pilot study. J. Aust. Strength Cond. 2013, 21, 42-47.

Lockie, R.G.; MacLean, N.D.; Dawes, ].].; Pope, R.P.; Holmes, R.J.; Kornhauser, C.L.; Orr, R M. The impact of formal strength and
conditioning on the fitness of police recruits: A retrospective cohort study. Int. ]. Med. Sci. 2020, 13, 1615-1629.

Rodas, K.A.; Dulla, ].M.; Moreno, M.R.; Bloodgood, A.M.; Thompson, M.B.; Orr, R.M.; Dawes, ].].; Lockie, R.G. The effects of
traditional versus ability-based physical training on the health and fitness of custody assistant recruits. Int. ]. Med. Sci. 2022, 15,
1641-1660.

Lockie, R.G.; Dulla, J.M. A descriptive analysis of the current state of Peace Officer Standards and Training physical fitness
requirements across the USA. Int. . Med. Sci. 2025, 18, 543-560. [CrossRef]

Nobrega, S.; Champagne, N.; Abreu, M.; Goldstein-Gelb, M.; Montano, M.; Lopez, I.; Arevalo, ]J.; Bruce, S.; Punnett, L.
Obesity /overweight and the role of working conditions: A qualitative, participatory investigation. Health Promot. Pract. 2016, 17,
127-136. [CrossRef]

Budhrani-Shani, P.; Berry, D.L.; Arcari, P.; Langevin, H.; Wayne, PM. Mind-body exercises for nurses with chronic low back pain:
An evidence-based review. Nurs. Res. Pract. 2016, 2016, 9018036. [CrossRef]

Ryan, R.M.; Deci, E.L. Self-determination theory and the facilitation of intrinsic motivation, social development, and well-being.
Am. Psychol. 2000, 55, 68-78. [CrossRef]

Cid, L.; Monteiro, D.; Teixeira, D.; Teques, P; Alves, S.; Moutao, J.; Silva, M.; Palmeira, A. The Behavioral Regulation in Exercise
Questionnaire (BREQ-3) Portuguese-Version: Evidence of reliability, validity and invariance across gender. Front. Psychol. 2018, 9,
1940. [CrossRef]

Vlachopoulos, S.P,; Karageorghis, C.I. Interaction of external, introjected, and identified regulation with intrinsic motivation in
exercise: Relationships with exercise enjoyment. J. Appl. Biobehav. Res. 2005, 10, 113-132. [CrossRef]


https://doi.org/10.1519/JSC.0000000000004327
https://www.ncbi.nlm.nih.gov/pubmed/36026479
https://doi.org/10.3390/ijerph18179297
https://www.ncbi.nlm.nih.gov/pubmed/34501887
https://doi.org/10.3390/ijerph17165977
https://doi.org/10.1152/japplphysiol.00299.2006
https://doi.org/10.1097/CRD.0b013e318248d631
https://doi.org/10.1519/JSC.0000000000004197
https://doi.org/10.3390/ijerph19095408
https://www.ncbi.nlm.nih.gov/pubmed/35564804
https://doi.org/10.1350/ijps.2014.16.1.329
https://doi.org/10.3390/ijerph17186825
https://www.ncbi.nlm.nih.gov/pubmed/32962049
https://doi.org/10.3390/su141912536
https://doi.org/10.3390/safety6040054
https://doi.org/10.3390/ijerph16234667
https://www.ncbi.nlm.nih.gov/pubmed/31771132
https://www.who.int/news-room/fact-sheets/detail/physical-activity
https://www.who.int/news-room/fact-sheets/detail/physical-activity
https://doi.org/10.3389/fphys.2014.00161
https://doi.org/10.70252/WQSL5192
https://doi.org/10.1177/1524839915602439
https://doi.org/10.1155/2016/9018036
https://doi.org/10.1037/0003-066X.55.1.68
https://doi.org/10.3389/fpsyg.2018.01940
https://doi.org/10.1111/j.1751-9861.2005.tb00007.x

Healthcare 2025, 13, 2701 18 of 19

34.

35.

36.

37.

38.

39.

40.
41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Buckworth, J.; Lee, R.E.; Regan, G.; Schneider, L.K.; DiClemente, C.C. Decomposing intrinsic and extrinsic motivation for exercise:
Application to stages of motivational readiness. Psychol. Sport Exerc. 2007, 8, 441-461. [CrossRef]

Palombi, T.; Lucidi, F,; Chirico, A.; Alessandri, G.; Filosa, L.; Tavolucci, S.; Borghi, A.M.; Fini, C.; Cavicchiolo, E.; Pistella, J.; et al.
Is the Behavioral Regulation in Exercise Questionnaire a valid measure in older people? Healthcare 2023, 11, 2707. [CrossRef]
[PubMed]

Lockie, R.G.; Cesario, K.A.; Bloodgood, A.M.; Moreno, M.R. Heart rate response to psychological stress: Importance of stress
education for law enforcement recruits. TSAC Rep. 2018, 51, 4-7.

Lockie, R.G.; Dawes, ].J. Unique strength and conditioning coach considerations for first responder trainee fitness development.
Strength Cond. ]. 2024, 46, 338-343. [CrossRef]

Berg, B.L. First day at the police academy: Stress-Reaction-Training as a screening-out technique. J. Contemp. Crim. Justice 1990, 6,
89-105. [CrossRef]

Lockie, R.; Dulla, J.; Orr, R.; Dawes, J. Importance of ability-based training for law enforcement recruits. Strength Cond. J. 2021, 43,
80-90. [CrossRef]

Godin, G. The Godin-Shephard Leisure-Time Physical Activity Questionnaire. Health Fit. |. Can. 2011, 4, 18-22.

Markland, D.; Tobin, V. A modification to the Behavioural Regulation in Exercise Questionnaire to include an assessment of
amotivation. J. Sport. Exerc. Psychol. 2004, 26, 191-196. [CrossRef]

Wilson, PM.; Rodgers, W.M.; Loitz, C.C.; Scime, G. “It's Who I Am. . .Really!” The importance of integrated regulation in exercise
contexts. J. Appl. Biobehav. Res. 2006, 11, 79-104. [CrossRef]

Lockie, R.G.; Moreno, M.R.; Dulla, ].M.; Orr, RM.; Dawes, ].J.; Rodas, K.A. The health and fitness characteristics of civilian jailer
recruits prior to academy training. Int. J. Med. Sci. 2022, 15, 58-78.

Lockie, R.G.; Dawes, ].J. High-performance programs for first responders: Considerations and potential benefits of implementa-
tion. Strength Cond. J. 2024, 46, 447-453. [CrossRef]

Lockie, R.G.; Orr, RM.; Moreno, M.R.; Dawes, ].].; Dulla, ].M. Time spent working in custody influences Work Sample Test Battery
performance of Deputy Sheriffs compared to recruits. Int. |. Environ. Res. Public Health 2019, 16, 1108. [CrossRef] [PubMed]
World Medical Association. World Medical Association Declaration of Helsinki. Recommendations guiding physicians in
biomedical research involving human subjects. J. Am. Med. Assoc. 1997, 277, 925-926. [CrossRef]

Markland, D.A. Scoring the BREQ. Available online: http://exercise-motivation.bangor.ac.uk/breq/brgscore.php (accessed on
14 May 2025).

Lockie, R.G.; Carlock, B.N.; Ruvalcaba, T.J.; Dulla, ].M.; Orr, R.M.; Dawes, J.J.; McGuire, M.B. Skeletal muscle mass and fat mass
relationships with physical fitness test performance in law enforcement recruits before academy. J. Strength Cond. Res. 2021, 35,
1287-1295. [CrossRef] [PubMed]

Bosy-Westphal, A.; Later, W.; Hitze, B.; Sato, T.; Kossel, E.; Gluer, C.C.; Heller, M.; Muller, M.]J. Accuracy of bioelectrical impedance
consumer devices for measurement of body composition in comparison to whole body magnetic resonance imaging and dual
X-ray absorptiometry. Obes. Facts 2008, 1, 319-324. [CrossRef]

Seidell, J.C.; Perusse, L.; Despres, J.P.; Bouchard, C. Waist and hip circumferences have independent and opposite effects on
cardiovascular disease risk factors: The Quebec Family Study. Am. J. Clin. Nutr. 2001, 74, 315-321. [CrossRef] [PubMed]
Lockie, R.G.; Ruvalcaba, T.R.; Stierli, M.; Dulla, ].M.; Dawes, ].J.; Orr, R M. Waist circumference and waist-to-hip ratio in law
enforcement agency recruits: Relationship to performance in physical fitness tests. J. Strength Cond. Res. 2020, 34, 1666-1675.
[CrossRef]

Vaara, ].P; Kyrolainen, H.; Niemi, J.; Ohrankammen, O.; Hakkinen, A.; Kocay, S.; Hakkinen, K. Associations of maximal strength
and muscular endurance test scores with cardiorespiratory fitness and body composition. |. Strength Cond. Res. 2012, 26,
2078-2086. [CrossRef]

Liemohn, W.; Sharpe, G.L.; Wasserman, ].F. Criterion related validity of the sit-and-reach test. J. Strength Cond. Res. 1994, 8, 91-94.
Lockie, R.G.; Dawes, ].J.; Kornhauser, C.L.; Holmes, R.J. Cross-sectional and retrospective cohort analysis of the effects of age on
flexibility, strength endurance, lower-body power, and aerobic fitness in law enforcement officers. J. Strength Cond. Res. 2019, 33,
451-458. [CrossRef]

Riebe, D.; Ehrman, ].K.; Liguori, G.; Magal, M. (Eds.) ACSM’s Guidelines for Exercise Testing and Prescription, 10th ed.; Wolters
Kluwer: Philadelphia, PA, USA, 2018.

McGuigan, M.R. Administration, Scoring, and Interpretation of Selected Tests. In Essentials of Strength Training and Conditioning,
4th ed.; Haff, G.G., Triplett, N.T., Eds.; Human Kinetics: Champaign, IL, USA, 2015; pp. 259-316.

Orr, RM.; Lockie, R.; Milligan, G.; Lim, C.; Dawes, J. Use of physical fitness assessments in tactical populations. Strength Cond. J.
2022, 44, 106-113. [CrossRef]

Cohen, J. Statistical Power Analysis for the Behavioral Sciences, 2nd ed.; Lawrence Earlbaum Associates: Mahwah, NJ, USA, 1988;
p. 567.

Hopkins, W.G. How to interpret changes in an athletic performance test. Sportscience 2004, 8, 1-7.


https://doi.org/10.1016/j.psychsport.2006.06.007
https://doi.org/10.3390/healthcare11202707
https://www.ncbi.nlm.nih.gov/pubmed/37893781
https://doi.org/10.1519/SSC.0000000000000801
https://doi.org/10.1177/104398629000600206
https://doi.org/10.1519/SSC.0000000000000583
https://doi.org/10.1123/jsep.26.2.191
https://doi.org/10.1111/j.1751-9861.2006.tb00021.x
https://doi.org/10.1519/SSC.0000000000000812
https://doi.org/10.3390/ijerph16071108
https://www.ncbi.nlm.nih.gov/pubmed/30925681
https://doi.org/10.1001/jama.1997.03540350075038
http://exercise-motivation.bangor.ac.uk/breq/brqscore.php
https://doi.org/10.1519/JSC.0000000000003918
https://www.ncbi.nlm.nih.gov/pubmed/33900262
https://doi.org/10.1159/000176061
https://doi.org/10.1093/ajcn/74.3.315
https://www.ncbi.nlm.nih.gov/pubmed/11522554
https://doi.org/10.1519/JSC.0000000000002825
https://doi.org/10.1519/JSC.0b013e31823b06ff
https://doi.org/10.1519/JSC.0000000000001937
https://doi.org/10.1519/SSC.0000000000000656

Healthcare 2025, 13, 2701 19 of 19

60.

61.

62.
63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.
75.

76.

Lockie, R.G.; Beitzel, M.M.; Dulla, ].M.; Dawes, ].].; Orr, RM.; Hernandez, J.A. Between-sex differences in the Work Sample Test
Battery performed by law enforcement recruits: Implications for training and potential job performance. J. Strength Cond. Res.
2022, 36, 1310-1317. [CrossRef] [PubMed]

Collins, K.S.; Christensen, B.; Orr, RM.; Dulla, ].M.; Dawes, ].J.; Lockie, R.G. Analysis of total and segmental body composition
relative to fitness performance measures in law enforcement recruits. Int. J. Med. Sci. 2022, 15, 245-260.

Gideon, R.A.; Hollister, R.A. A rank correlation coefficient resistant to outliers. J. Am. Stat. Assoc. 1987, 82, 656—666. [CrossRef]
Croux, C.; Dehon, C. Influence functions of the Spearman and Kendall correlation measures. Stat. Methods Appl. 2010, 19, 497-515.
[CrossRef]

Hopkins, W.G. A Scale of Magnitudes for Effect Statistics. Available online: http://www.sportsci.org/resource/stats/effectmag.
html (accessed on 18 January 2022).

Jenssen, O.R.N.; Dillern, T. Does motivational regulation affect physical activity patterns among Norwegian Police University
College students? Int. J. Police Sci. Manag. 2021, 23, 406-416. [CrossRef]

Havnen, A.; Anyan, F; Mehus, 1.; Ernstsen, L. The behavioural regulation in exercise questionnaire (BREQ): Psychometric
properties and associations with physical activity outcomes in a Norwegian sample of physically active adults. Int. J. Sport Exerc.
Psychol. 2024, 22, 2045-2063. [CrossRef]

Gaesser, V.J.; Maakestad, WM.; Hayes, E.S.; Snyder, S.J. Motivational coaching improves intrinsic motivation in adult fitness
program participants. Int. J. Exerc. Sci. 2020, 13, 1167-1178. [CrossRef]

Wang, C.K.]J. Young people’s motivational profiles in physical activity: A cluster analysis. J. Sport Exerc. Psychol. 2001, 23, 1-22.
[CrossRef]

Reimers, A.K.; Knapp, G.; Reimers, C.-D. Effects of exercise on the resting heart rate: A systematic review and meta-analysis of
interventional studies. J. Clin. Med. 2018, 7, 503. [CrossRef]

Fox, K.; Borer, ].S.; Camm, A J.; Danchin, N.; Ferrari, R.; Lopez Sendon, J.L.; Steg, P.G.; Tardif, J.-C.; Tavazzi, L.; Tendera, M.
Resting heart rate in cardiovascular disease. . Am. Coll. Cardiol. 2007, 50, 823-830. [CrossRef]

Aune, D.; Sen, A.; 6’'Hartaigh, B.; Janszky, I.; Romundstad, P.R.; Tonstad, S.; Vatten, L.]. Resting heart rate and the risk of
cardiovascular disease, total cancer, and all-cause mortality—A systematic review and dose-response meta-analysis of prospective
studies. Nutr. Metab. Cardiovasc. Dis. 2017, 27, 504-517. [CrossRef] [PubMed]

Du, H,; Bennett, D.; Li, L.; Whitlock, G.; Guo, Y.; Collins, R.; Chen, ].; Bian, Z.; Hong, L.S.; Feng, S.; et al. Physical activity and
sedentary leisure time and their associations with BMI, waist circumference, and percentage body fat in 0.5 million adults: The
China Kadoorie Biobank study. Am. J. Clin. Nutr. 2013, 97, 487-496. [CrossRef] [PubMed]

Liao, J.; Hu, M.; Imm, K.; Holmes, C.J.; Zhu, J.; Cao, C.; Yang, L. Association of daily sitting time and leisure-time physical activity
with body fat among U.S. adults. ]. Sport Health Sci. 2024, 13, 195-203. [CrossRef] [PubMed]

Price, M. Psychiatric disability in law enforcement officers. Behav. Sci. Law 2017, 35, 113-123. [CrossRef]

Clancy, R.B.; Herring, M.P.; Campbell, M.]. Motivation measures in sport: A critical review and bibliometric analysis. Front.
Psychol. 2017, 8, 348. [CrossRef] [PubMed]

Sorensen, L.; Smolander, J.; Louhevaara, V.; Korhonen, O.; Oja, P. Physical activity, fitness and body composition of Finnish police
officers: A 15-year follow-up study. Occup. Med. 2000, 50, 3-10. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1519/JSC.0000000000003671
https://www.ncbi.nlm.nih.gov/pubmed/32569119
https://doi.org/10.1080/01621459.1987.10478480
https://doi.org/10.1007/s10260-010-0142-z
http://www.sportsci.org/resource/stats/effectmag.html
http://www.sportsci.org/resource/stats/effectmag.html
https://doi.org/10.1177/14613557211027189
https://doi.org/10.1080/1612197X.2023.2255207
https://doi.org/10.70252/nzqa8950
https://doi.org/10.1123/jsep.23.1.1
https://doi.org/10.3390/jcm7120503
https://doi.org/10.1016/j.jacc.2007.04.079
https://doi.org/10.1016/j.numecd.2017.04.004
https://www.ncbi.nlm.nih.gov/pubmed/28552551
https://doi.org/10.3945/ajcn.112.046854
https://www.ncbi.nlm.nih.gov/pubmed/23364014
https://doi.org/10.1016/j.jshs.2022.10.001
https://www.ncbi.nlm.nih.gov/pubmed/36240998
https://doi.org/10.1002/bsl.2278
https://doi.org/10.3389/fpsyg.2017.00348
https://www.ncbi.nlm.nih.gov/pubmed/28337165
https://doi.org/10.1093/occmed/50.1.3

	Introduction 
	Materials and Methods 
	Subjects 
	Procedures 
	Godin Leisure-Time Exercise Questionnaire—Physical Activity Questionnaire 
	Behavioral Regulation in Exercise Questionnaire (BREQ-3)—Motivation Questionnaire 
	Resting Heart Rate (RHR) and Blood Pressure (BP) 
	Height, Body Mass, Skeletal Muscle Mass Percentage (SMM%), Fat Mass Percentage (FM%) 
	Waist-to-Hip Ratio (WHR) 
	Grip Strength 
	Sit-and-Reach 
	Push-Ups 
	Sit-Ups 
	YMCA Step Test 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

