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Abstract: This study investigated differences in the body composition of police officers from different
occupational groups and the moderation effects of leisure time physical activity (LTPA). A sample of 237
police officers (special anti-terrorist unit, gendarmerie, firefighters, and general duties) participated in
the study. Body mass index (BMI), percent of body fat (%BF), percent of skeletal muscle mass (%SMM),
and index of hypokinesia (IH) were assessed using a multichannel bioelectric impedance analyzer
and officers reported the amount of LTPA using an international physical activity questionnaire.
The sample was divided in three groups relative to LTPA, sedentary (0–149 min/week), moderately
active (150–299 min/week), and very active (300+ min/week). Multiple analysis of variance (4 × 3)
was used to analyze if occupational groups differed based solely on occupation, if officers from the
same occupation differed in muscularity and fatness based on LTPA, and if any differences in body
composition occurred between officers from different occupations with the same level of LTPA. Police
officers from more physically demanding occupations demonstrated lower %BF and IH, while having
higher %SMM. This was also observed among the officers of the same occupation who reported a
higher LTPA, while officers who reported very high LTPA had similar body composition.

Keywords: skeletal muscle mass; body fat; occupational health; tactical athletes; law enforcement

1. Introduction

The tasks performed differ across police occupations, some of which are physically demanding
(i.e., pursuing and engaging in physical confrontations with violent offenders), while others are more
sedentary (i.e., administrative work) [1–3]. To perform physically demanding tasks effectively and
with a reduced risk of injury, performance-related and health-related physical fitness [4–6] is very
important for police officers [7–10]. Assessments of physical performance in police officers have often
been associated with measures of body fat mass and skeletal muscle mass [5,8,11].
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Body fatness, indicated through measures such as percent body fat (%BF), waist circumference,
and body mass index (BMI—body mass (kg) divided by body height (m2)), increases due to lack
of physical activity, sedentary work, and shift work in police officers [12–16]. In contrast, sufficient
physical activity, planned exercise, and healthy nutrition are related to reductions in body fat mass
and %BF and increases in percent of skeletal muscle mass (%SMM) and skeletal muscle mass index
(SMMI) [6,16–18]. Therefore, assessment of body composition can be a useful tool to understand and
monitor the effects that physical activity, lifestyle, and dietary habits have on police officers.

Evidence shows that age plays a role in body composition changes for police officers.
Sorrensen et al. [12] found negative changes in BMI (average increase of 2.1 kg/m2, p < 0.001),
and body mass ((BM), average increase of 7 kg, p < 0.001 or 0.5 kg/year of service) in Finnish police
officers after 15 years of service. These health-related factors may contribute to the significantly shorter
life expectancy for police officers compared to the general population [19]. In contrast, exercise and
nutrition can positively influence body composition among police officers. Demling and DeSanti [18]
found that resistance training followed by an increased protein diet led to a significant (p < 0.05)
decrease of approximately 5.60% in %BF and an increase of approximately 3% in percent of lean mass.
Furthermore, significant (p < 0.001) reductions in BM (7.50%), BMI (7.48%), waist circumference (8.26%)
and waist-to-height ratio (9.26%) occurred after a 12-week exercise and diet programme in overweight
police trainees [17]. Vuković et al. [16] investigated the effects of leisure time physical activity (LTPA)
on indicators of body fatness and muscularity of police officers and found that those who were very
active had a lower %BF and body fat mass index (BFMI) and a higher percent of skeletal muscle mass
(%SMM) and SMMI. Of note, a physical activity frequency of 3–5 times/week was positively correlated
with indicators of muscularity status (%SMM, SMMI), while physical activity volumes of 150–300
min/week and 300+ min/week were positively correlated with reduced fatness (%BF, BFMI).

Police officers’ daily duties influence their body composition as well as the frequency and volume
of their physical activity at work and during leisure time. The sedentary activities an officer is required
to do on a daily basis (e.g., deskwork) can leave little available time for physical activity and/or
exercise due to operational work overload [15,20,21]. On the other hand, police tactical personnel, such
as special weapons and tactics, antiterrorist units and, in some countries, firefighters, are normally
selected based on their level of physical fitness [3]. Furthermore, their jobs entail additional skills
and physical preparedness training [22,23]. Moreover, some agencies allow these specialist tactical
personnel to complete strength and conditioning programs during working hours to maintain or
improve physical fitness [22–24]. The importance of this on-duty physical training time is reflected in
differences in the fitness and body composition characteristics of these personnel. Lower BMI and
body fat mass (BFM) in full-time (mandatory training during work time with a certified strength and
conditioning coach) compared to part-time (who train on their own time) specialist tactical personnel
serves as an example [25]. However, limited research has been conducted to investigate the differences
in body composition of various police occupations and even less has been performed in regard to the
relationship between police occupations and differences in LTPA levels.

Consideration of these factors in police agencies is important from the perspective of occupational
health as it could help to determine how officers’ body composition and physical activity levels differ
between police occupations and whether LTPA could be a significant moderator of body composition.
Therefore, the aims of this study were to investigate differences in body composition and levels of
LTPA between various police occupations, and whether LTPA, more so than occupation, moderates
the relationship between occupation and body composition. We hypothesized that police officers
from more physically demanding occupations will have lower levels of body fat, greater %SMM, and
that they will report higher levels of physical activity. We also hypothesized that LTPA could be a
significant moderator of body composition.
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2. Materials and Methods

2.1. Participants

The sample consisted of 237 male police officers recruited randomly from four different occupations:
Special Anti-Terrorist Unit ((SAU), n = 54), Gendarmerie (n = 55), firefighters (n = 68), and general
police officers (n = 60). The main characteristics of groups were: SAU (age = 36.72 ± 4.96 years, body
height (BH) = 181.63 ± 5.30 cm, BM = 89.13 ± 9.57 kg, and BMI = 26.99 ± 2.17 kg/m2); Gendarmerie
(age = 35.65 ± 4.88 years, BH = 181.79 ± 7.05 cm, BM = 92.58 ± 15.84 kg, and BMI = 27.92 ± 3.74 kg/m2);
firefighters (age = 34.44 ± 6.94 years, BH = 182.60 ± 6.61 cm, BM = 86.44 ± 11.25 kg, and
BMI = 25.97 ± 3.21 kg/m2); and general police (age = 32.96 ± 5.59 years, BH = 182.44 ± 8.59 cm,
BM = 92.24± 12.36 kg, and BMI = 27.66± 2.37 kg/m2). All participants were informed about the purpose
of the study and were assessed after providing informed consent. Data for this study were collected in
a de-identified format without obtaining names or any personal identification. To match the different
types of data collected, participants were coded using an alpha numeric coding system (e.g., for a police
officer the designator PO was used in addition to a sequential number (i.e., PO1-PO237)). The ethical
board of the Faculty of Sport and Physical Education, University of Belgrade, Serbia provided the
ethical approval (no. 484-2) for this study. The study was conducted in accordance with the Declaration
of Helsinki [26].

2.2. Occupational Characteristics

The organizational structure of the police of the Republic of Serbia is based on the responsibilities
covered by the Ministry of Interior and occupational processes within the Ministry [27]. Organizational
units are hierarchically structured, sorted and interconnected, aiming to provide timely but appropriate
responses to safety and security threats to the public. Therefore, the tasks, specializations,
responsibilities, and jurisdictions of every police unit are well defined, albeit with some being
more and others less physically demanding.

The SAU is the most elite police tactical unit in Serbia specializing in weapons and tactics,
preventing complex anti-terrorist tasks, hostage crises interdiction, VIP protection, high-risk arrests,
and other complex security tasks [28]. The physical employment standards for SAU are very rigorous
and only a limited number of candidates are accepted. Their physical fitness is required to be at very
high standards at all times, with these standards regularly confirmed by general and specific physical
fitness assessments. Therefore, these personnel are required to regularly participate in strength and
conditioning programs along with specialized training, involving weapons and tactics, which in itself
is often physically demanding.

Gendarmerie of the Republic of Serbia is another police tactical unit who specialize in crowd
and riot control, search and rescue, weapons and tactics training, border control, some general police
duties, and support of the SAU in case of terrorist attack [29]. They maintain public order during
high-risk gatherings, such as protests, riots or sporting events, where there are potentially larger
numbers of hooligans. Their recruitment and training is rigorous and physical fitness is regularly
checked, although less so than in the SAU. However, they must be physically prepared to respond to a
given situation at short notice, which is why they are expected to follow specific and general strength
and conditioning programs.

Firefighters of the Republic of Serbia are the part of the civil defence specialized for fire and
rescue operations and operating in case of man-caused or natural disasters. Their physical fitness at
recruitment and during their career needs to be high, given that tasks conducted during operations
are often very physically demanding. Moreover, the protective clothing, self-contained breathing
apparatus, and other tools needed for certain tasks constitute a heavy external load which they are
required to wear and carry. Therefore, physical fitness and specific skills are assessed on a regular basis
and in order to attain the expected levels, they may need to implement general and specific strength
and conditioning programs [30,31].
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Police officers of general jurisdiction perform preventive and operative tasks aimed to establish
public security and safety. Furthermore, they patrol the streets and inter-city roads, conduct investigative
tasks, complete administrative work, and respond to reported offences, homicides, traffic accidents,
and more. Although physical fitness assessment is part of the recruitment and initial training at the
academy, once they enter the force, it is not as rigorously or frequently checked as in the tactical units
such as SAU and Gendarmerie.

2.3. Body Composition Assessment

A multichannel bioelectric impendence analyser InBody 720 (IBM, Seoul, Korea) was used for
the assessment of body composition. This device has been found to be valid and reliable [32,33].
The assessment was conducted according to previously reported procedures [5,16]. In short, participants
visited the Laboratory of the Faculty of Sport and Physical Education, University of Belgrade during
early hours of the day, 08:00–10:00 a.m. They were assessed in underwear and barefoot, with their
feet positioned on designated spots and their hands grasping handles by positioning their fingers
on designated spots. They stood straight, looking forward, with hands extended next to their body,
slightly abducted (i.e., not touching the sides of their upper body). Participants were informed about
the testing through the agency. Ahead of time, they were informed about the timing of the assessment
and asked to abstain from strenuous exercise 24 h prior to testing, eating a large meal the night before
(i.e., for dinner), and to avoid having breakfast and fluids on the morning of the test. However, they
were also informed that the testing would take approximately 5–10 min and that they would be
provided with water and a snack bar after the assessment. Body composition results were recorded by
the device’s software and printed out as a results sheet. Besides age, BH and BM, participant BMI,
%BF, %SMM were also provided, while the index of hypokinesia (IH) was calculated as %BF divided
by BMI [5].

2.4. Frequency and Volume of Leisure Time Physical Activity

Immediately after they completed the body composition assessment, participants were provided
with an international physical activity questionnaire (IPAQ) that assessed their levels of physical
activity [34]. The questionnaire consists of four sections—household physical activity, transportation
physical activity, physical activity at work, and aerobic leisure time physical activity—and it provides
valid information for physical activity levels [34]. The number of days per week and the time per day
spent in walking, moderate or vigorous activity were collected for each domain, but only the LTPA
findings were analyzed. The days were multiplied with hours for each of the three sets of questions
(walking, moderate, vigorous), and then those three numbers were summed to get a total volume.
Participants were divided into groups based on the data that they provided on their volume of LTPA
(V-LTPA; i.e., total number of minutes spent doing physical activity within one week). Three groups
were formed according to the recommended weekly physical activity [35,36]: sedentary = 0–149 min
per week, moderately active = 150–300 min per week and very active = more than 300 min per week.

2.5. Statistical Analysis

All data were collected and entered into Microsoft Excel and transferred to the Statistical Package for
Social Sciences (IBM, SPSS Statistics 20, Armonk, NY, USA) for statistical analyses. Descriptive statistics
for mean, standard deviation, minimum and maximum values were calculated for each occupation
group relative to V-LTPA. Pearson’s correlation analysis was conducted to establish associations
between age, occupation, V-LTPA, BMI, %BF, %SMM, and IH. For this purpose, occupations were
coded as: 1—SAU, 2—Gendarmerie, 3—firefighters, and 4—general police, with 1 being the most
demanding and 4 being the least physically demanding occupation. The magnitude of the effects was
defined as follows: small = 0.2, moderate = 0.6, large = 1.2 and very large = 2.0 [37]. Multivariate
analysis of variance (4 × 3) followed by Bonferroni post-hoc analysis was used to investigate the
between-occupation differences in body composition and V-LTPA (first hypothesis) as well as the effect
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of V-LTPA within-occupation, and effect of V-LTPA between occupations on body composition (second
hypothesis). The significance level was set to p < 0.05. Cohen’s effect sizes (d) were calculated as the
ratio of the difference in mean scores to standard deviation, following the formula: ES = (M2 −M1)/SD,
where M1 and M2 were the means of the groups investigated and the SD was a pooled standard
deviation of compared groups. Relative differences (%) and d showed the sizes of differences obtained
in the aforementioned comparisons.

3. Results

Descriptive statistics for age, BH, BMI, %BF, %SMM, and IH for each occupation group and
relative to LTPA level are shown in Table 1. The percentage of sedentary officers was 14.8% for SAU
(n = 8), 47.3% for Gendarmerie (n = 26), 76.5% for firefighters (n = 52), and 73.3% for general police
(n = 44). Moderately active officers comprised 42.6% of SAU (n = 23), 29.1% of Gendarmerie (n = 16),
14.7% of firefighters (n = 10), and 21.7% of general police (n = 13). Finally, the percentage of very active
officers was 42.6% for SAU (n = 23), 23.6% for Gendarmerie (n = 13), 8.8% for firefighters (n = 6), and
5% for general police (n = 3).

Table 1. Descriptive statistics for study participants (N = 237).

Var. Group Sedentary Moderately Active Very Active

Mean ± SD Min.–Max. Mean ± SD Min.–Max. Mean ± SD Min.–Max.

Age (years)

SAU 40.13 ± 5.77 32.00–49.00 36.41 ± 3.68 28.00 ± 43.00 33.63 ± 5.45 24.00 ± 44.00
Gendarmerie 41.0 ± 35.44 31.40–50.00 33.77 ± 5.42 25.00 ± 47.00 32.15 ± 3.77 28.00 ± 41.00
Firefighters 38.60 ± 7.40 24.00–52.00 32.90 ± 6.72 21.00 ± 46.00 31.83 ± 6.71 23.00 ± 43.00

General police 36.00 ± 6.66 25.00–52.00 33.94 ± 6.21 24.30 ± 46.60 28.93 ± 3.89 26.30 ± 33.40

BH (cm)

SAU 181.40 ± 3.75 177.40–188.30 180.57 ± 5.41 171.70± 194.50 182.91 ± 6.74 166.10± 196.60
Gendarmerie 180.52 ± 5.76 168.50–190.30 183.91 ± 8.45 173.50± 197.60 180.93 ± 6.94 171.70± 192.80
Firefighters 179.51 ± 6.35 162.70–191.70 185.92 ± 5.88 172.60± 193.40 182.38 ± 7.60 174.80± 193.40

General police 182.88 ± 7.18 167.80–206.20 183.28 ± 7.83 171.50± 202.40 181.17 ± 10.77 170.80± 192.30

BM (kg)

SAU 90.34 ± 10.78 78.80–106.40 89.76 ± 8.30 75.40 ± 106.00 87.30 ± 9.64 66.00 ± 109.40
Gendarmerie 93.74 ± 15.92 71.00–129.50 94.91 ± 18.92 72.70 ± 146.30 89.09 ± 12.69 72.40 ± 112.80
Firefighters 93.48 ± 13.74 66.60–125.30 83.39 ± 9.21 67.90 ± 93.20 82.45 ± 10.80 63.00 ± 92.70

General police 98.98 ± 17.08 70.20–145.90 86.18 ± 10.18 62.60 ± 104.70 91.57 ± 9.81 84.20 ± 102.70

BMI (kg/m2)

SAU 27.43 ± 2.81 23.12–31.70 27.52 ± 2.19 22.94 ± 31.59 26.02 ± 1.51 23.86 ± 29.68
Gendarmerie 28.73 ± 4.45 21.38–38.80 27.96 ± 4.82 23.07 ± 44.26 27.06 ± 1.94 23.71 ± 30.35
Firefighters 28.98 ± 3.81 20.91–39.21 24.20 ± 3.25 20.53 ± 31.02 24.75 ± 2.57 19.91 ± 26.80

General police 29.47 ± 3.83 23.37–40.42 25.63 ± 2.32 19.43 ± 29.00 27.87 ± 0.95 26.98 ± 28.86

%BF (%)

SAU 19.59 ± 3.64 13.45–24.21 18.46 ± 4.02 5.31 ± 26.51 12.56 ± 3.32 6.87 ± 18.12
Gendarmerie 23.61 ± 7.80 6.48–36.95 16.85 ± 5.79 12.10 ± 36.02 14.07 ± 4.32 7.98 ± 22.65
Firefighters 23.69 ± 6.45 2.96–38.97 13.60 ± 6.11 5.47 ± 26.08 11.97 ± 3.76 5.87 ± 16.06

General police 25.74 ± 5.85 14.97–40.20 17.45 ± 4.00 10.06 ± 22.73 15.63 ± 1.60 14.51 ± 17.46

%SMM (%)

SAU 45.95 ± 1.83 43.70–48.86 46.68 ± 2.40 41.91 ± 54.51 50.17 ± 2.12 46.49 ± 54.03
Gendarmerie 43.48 ± 4.40 35.86–52.68 47.68 ± 3.28 36.84 ± 50.43 49.53 ± 2.59 44.61 ± 53.72
Firefighters 43.28 ± 4.01 31.37–55.47 48.91 ± 3.67 41.77 ± 54.44 50.28 ± 1.59 47.69 ± 52.22

General police 42.04 ± 3.22 33.53–48.87 47.18 ± 2.37 44.16 ± 51.37 48.19 ± 0.91 47.15 ± 48.75

IH (Index)

SAU 0.72 ± 0.13 0.58–0.87 0.67 ± 0.13 0.23 ± 0.89 0.48 ± 0.13 0.27 ± 0.75
Gendarmerie 0.80 ± 0.18 0.28–1.06 0.59 ± 0.10 0.45 ± 0.81 0.52 ± 0.15 0.26 ± 0.79
Firefighters 0.81 ± 0.16 0.14–1.07 0.56 ± 0.21 0.22 ± 0.84 0.48 ± 0.13 0.30 ± 0.66

General police 0.87 ± 0.15 0.57–1.17 0.68 ± 0.13 0.42 ± 0.87 0.56 ± 0.04 0.52 ± 0.60

SD—standard deviation, BH—body height, BM—body mass, BMI—body mass index, %BF—percent of body fat,
%SMM—percent of skeletal muscle mass, IH—index of hypokinesia.

Correlation analysis revealed significant negative associations (p < 0.01) of V-LTPA with age and
occupation, while age, occupation and V-LTPA were negatively correlated with BMI, %BF, and IH, and
positively with %SMM (Table 2). Correlations were the strongest between V-LTPA and IH (r = −0.72),
followed by %SMM and %BF (r = 0.70).
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Table 2. Correlation analysis.

Variables Age Occupation V-LTPA

Age - - -
Occupation −0.047 - -

V-LTPA −0.331 ** −0.475 ** -
BMI 0.183 ** 0.140 * −0.355 **
%BF 0.334 ** 0.348 ** −0.687 **

%SMM −0.345 ** −0.371 ** 0.698 **
IH 0.352 ** 0.386 ** −0.721 **

** Significant at p < 0.01, * Significant at the p < 0.05. V-LTPA—volume of leisure time physical activity.

Analysis of variance revealed significant differences between occupation groups in %BF (F = 11.64,
p < 0.001), %SMM (F = 13.58, p < 0.001), IH (F = 14.30, p < 0.001), and V-LTPA (F = 32.51, p < 0.001),
but not in age (F = 1.17, p = 0.322) or BMI (F = 2.14, p = 0.096). Post hoc analysis (Table 3) revealed
that SAU officers had lower %BF and IH, and higher %SMM than the officers from all other police
occupations. Furthermore, Gendarmerie had lower %BF and IH and higher %SMM than general
police, while firefighters only had lower IH than general police. SAU officers also reported higher
V-LTPA than Gendarmerie, firefighters and general. Gendarmerie officers reported higher V-LTPA than
firefighters and general police, while no difference occurred between firefighters and general police.

Table 3. Differences between police occupations in body composition and leisure-time physical activity
obtained by Bonferroni post hoc tests.

Between-Occupation Comparison
%BF %SMM IH (Index Unit) V-LTPA (min/week)

Mean
95% CI

Mean
95% CI

Mean
95% CI

Mean
95% CI

SAU

Gendarmerie −3.27 *
−6.14–0.40

1.92 *
0.243.60

−0.08 *
−0.16–0.00

97.17 *
32.11–162.23

Firefighters −5.06 *
−7.79–2.33

3.33 *
1.73–4.93

−0.14 *
−0.22–0.07

195.18 *
133.28–257.08

General police −7.32 *
−10.13–4.51

4.59 *
2.95–6.24

−0.22 *
−0.29–0.14

203.93 *
140.23–267.63

Gendarmerie
Firefighters −1.79

−4.51–0.93
1.41

−0.18–3.00
−0.06

−0.14–0.01
98.01 *

36.42–159.59

General police −4.05 *
−6.85–1.25

2.67 *
1.03–4.31

−0.14 *
−0.21–0.06

106.76 *
43.36–170.16

Firefighters General police −2.26
−4.92–0.39

1.26
−0.29–2.81

−0.07 *
−0.14–0.00

8.75
−51.40–68.90

* Significant at p < 0.05. %BF—percent of body fat, %SMM—percent of skeletal muscle mass, IH—index of
hypokinesia, V-LTPA—volume of leisure time physical activity, CI—confidence interval.

Although differences in BMI were not significant, a lower BMI of small magnitude could be
observed in SAU officers compared to firefighters and general police (Figure 1). However, differences
in body composition between occupations were small to large, with more physically demanding
occupations having lower %BF and IH levels and higher %SMM.



Int. J. Environ. Res. Public Health 2020, 17, 6825 7 of 13
Int. J. Environ. Res. Public Health 2020, 17, x FOR PEER REVIEW 7 of 14 

 

 
Figure 1. Relative (%) between-occupation differences and magnitude of differences. Small (↓), 
moderate (↓↓) and large (↓↓↓) negative difference. Small (↑), moderate (↑↑), and large (↑↑↑) positive 
difference. 

Considering the within-occupation differences relative to V-LTPA, as reported, where physical 
activity level was higher, the BMI, %BF, and IH were lower, while %SMM was higher (Table 4). 
Among SAU officers, BMI was significantly lower in moderately active than in very active officers. 
There was no difference in BMI by V-LTPA among Gendarmerie officers. Moderately active 
firefighters and general police had significantly lower BMIs than those who were sedentary in each 
group. A significant difference in BMI was found between very active and sedentary firefighters. %BF 
and IH were lower in very active officers than in sedentary officers in all occupations, while 
significant differences were found in %BF and IH between moderately active and sedentary 
Gendarmerie, firefighters, and general police. Significantly lower %BF and IH were only found for 
very active compared to moderately active SAU officers. Finally, %SMM was higher in moderately 
active than in sedentary firefighters and general police, and in very active than in sedentary SAU, 
firefighters and general police. Only very active SAU officers had a significantly higher %SMM than 
moderately active SAU officers. 

Examination of the magnitudes of within-group differences (Figure 2) by occupation and V-
LTPA found moderate, small, large and very large differences in BMI for SAU, Gendarmerie, 
firefighters, and general officers, respectively. Differences in %BF and %SMM were small to large in 
Gendarmerie and small to very large in SAU, firefighters, and general police. Differences in IH were 
small to large in SAU and Gendarmerie, and small to very large in firefighters and general officers. 

Table 4. Within-occupation differences in body composition relative to leisure-time physical activity 
obtained by Bonferroni post hoc tests. 

Variable
s 

Within-between 
Comparison 

SAU Gendarmerie Firefighters General Police 
Mean 

95% CI 
Mean 

95% CI 
Mean 

95% CI 
Mean 

95% CI 

BMI  
(kg/m2) 

ANOVA F = 3.51, p = 0.037 F = 0.72, p = 0.492 F = 9.62, p < 0.001 F = 6.11, p = 0.004 

Sedentary 

Moderatel
y active 

−0.10 
−2.88–2.69 

0.78 
−1.38–2.93 

4.78 * 
2.44–7.13 

3.84 * 
1.70–5.98 

Very active 
1.41 

−1.38–4.19 
1.67 

−0.64–3.97 
4.23 * 

1.30–7.15 
1.60 

−2.45–5.65 

Moderatel
y active 

Very active 
1.51 * 

−0.49–3.51 
0.89 

−1.64–3.42 
−0.55 

−4.06–2.95 
−2.24 

−6.58–2.11 
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(↓↓) and large (↓↓↓) negative difference. Small (↑), moderate (↑↑), and large (↑↑↑) positive difference.

Considering the within-occupation differences relative to V-LTPA, as reported, where physical
activity level was higher, the BMI, %BF, and IH were lower, while %SMM was higher (Table 4).
Among SAU officers, BMI was significantly lower in moderately active than in very active officers.
There was no difference in BMI by V-LTPA among Gendarmerie officers. Moderately active firefighters
and general police had significantly lower BMIs than those who were sedentary in each group.
A significant difference in BMI was found between very active and sedentary firefighters. %BF and
IH were lower in very active officers than in sedentary officers in all occupations, while significant
differences were found in %BF and IH between moderately active and sedentary Gendarmerie,
firefighters, and general police. Significantly lower %BF and IH were only found for very active
compared to moderately active SAU officers. Finally, %SMM was higher in moderately active than in
sedentary firefighters and general police, and in very active than in sedentary SAU, firefighters and
general police. Only very active SAU officers had a significantly higher %SMM than moderately active
SAU officers.

Examination of the magnitudes of within-group differences (Figure 2) by occupation and V-LTPA
found moderate, small, large and very large differences in BMI for SAU, Gendarmerie, firefighters, and
general officers, respectively. Differences in %BF and %SMM were small to large in Gendarmerie and
small to very large in SAU, firefighters, and general police. Differences in IH were small to large in
SAU and Gendarmerie, and small to very large in firefighters and general officers.

The differences in body composition between officers of the same V-LTPA but different occupation
are presented in Table 5. Moderately active firefighters had a significantly lower BMI than both SAU
officers and Gendarmerie officers. Among sedentary officers, the %BF of SAU officers was lower than
that of general police, while among moderately active officers, firefighters had lower %BF than SAU.
Furthermore, the %SMM of sedentary officers was higher in SAU compared to firefighters and general
police, while the IH of sedentary general police was higher than SAU and firefighters. Similar to %BF,
the IH of Firefighters was lower than that of SAU officers. There was no significant difference in the
body composition of very active police officers, regardless of their occupation.
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Table 4. Within-occupation differences in body composition relative to leisure-time physical activity
obtained by Bonferroni post hoc tests.

Variables Within-Between Comparison
SAU Gendarmerie Firefighters General Police

Mean
95% CI

Mean
95% CI

Mean
95% CI

Mean
95% CI

BMI
(kg/m2)

ANOVA F = 3.51, p = 0.037 F = 0.72, p = 0.492 F = 9.62, p < 0.001 F = 6.11, p = 0.004

Sedentary
Moderately active −0.10

−2.88–2.69
0.78

−1.38–2.93
4.78 *

2.44–7.13
3.84 *

1.70–5.98

Very active 1.41
−1.38–4.19

1.67
−0.64–3.97

4.23 *
1.30–7.15

1.60
−2.45–5.65

Moderately active Very active 1.51 *
−0.49–3.51

0.89
−1.64–3.42

−0.55
−4.06–2.95

−2.24
−6.58–2.11

%BF
(%)

ANOVA F = 18.99, p < 0.001 F = 10.81, p < 0.001 F = 18.14, p < 0.001 F = 15.09, p < 0.001

Sedentary
Moderately active 1.12

−3.43–5.68
6.76 *

3.23–10.28
10.09 *

6.26–13.93
8.30 *

4.79–11.80

Very active 7.03 *
2.47–11.58

9.54 *
5.77–13.31

11.73 *
6.94–16.51

10.11 *
3.49–16.73

Moderately active Very active 5.90 *
2.63–9.18

2.79
−1.35–6.93

1.64
−4.10–7.37

1.82
−5.29–8.93

%SMM
(%)

ANOVA F = 18.59, p < 0.001 F = 13.28, p < 0.001 F = 18.14, p < 0.001 F = 18.51, p < 0.001

Sedentary
Moderately active −0.73

−3.40–1.93
−4.19

−6.26–2.13
−5.64 *
−7.88–3.39

−5.13 *
−7.18–3.08

Very active −4.22 *
−6.89–1.55

−6.05
−8.26–3.84

−7.00 *
−9.81–4.20

−6.15 *
−10.03–2.27

Moderately active Very active −3.49 *
−5.40–1.57

−1.86
−4.28–0.57

−1.37
−4.72–1.99

−1.02
−5.18–3.14

IH
(Index unit)

ANOVA F = 15.77, p < 0.001 F = 17.47, p < 0.001 F = 18.27, p < 0.001 F = 14.73, p < 0.001

Sedentary
Moderately active 0.05

−0.07–0.17
0.21 *

0.12–0.30
0.25 *

0.15–0.35
0.19 *

0.10–0.29

Very active 0.23 *
0.11–0.35

0.29 *
0.18–0.38

0.33 *
0.20–0.46

0.31 *
0.14–0.49

Moderately active Very active 0.19 *
0.10–0.27

0.07
−0.04–0.18

0.08
−0.07–0.23

0.12
−0.07–0.31

* Significant at p < 0.05. %BF—percent of body fat, %SMM—percent of skeletal muscle mass, IH—index of
hypokinesia, V-LTPA—volume of leisure time physical activity, CI—confidence interval.
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Figure 2. Relative differences (%) in body composition within each occupational group relative to
V-LTPA. Small (↓), moderate (↓↓), large (↓↓↓) and very large (↓↓↓↓) negative difference. Small (↑),
moderate (↑↑), large (↑↑↑), and very large (↑↑↑↑) positive difference. SA—Sedentary, MA—Moderately
active, VA—Very active.
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Table 5. Between-occupation differences in body composition relative to leisure-time physical activity
obtained by Bonferroni post hoc tests.

Variables Between-Within Comparison
Sedentary Moderately Active Very Active

Mean
95% CI

Mean
95% CI

Mean
95% CI

BMI (kg/m2)

SAU

Gendarmerie −1.31
−4.05–1.44

−0.43
−2.64–1.78

−1.05
−3.40–1.31

Firefighters −1.55
−4.13–1.02

3.33 *
0.76–5.90

1.27
−1.84–4.38

General police −2.05
−4.65–0.56

1.89
−0.46–4.25

−1.86
−6.02–2.31

Gendarmerie
Firefighters −0.25

−1.88–1.38
3.76 *

1.02–6.49
2.32

−1.03–5.66

General police −0.74
−2.42–0.94

2.32
−0.021–4.86

−0.81
−5.15–3.54

Firefighters General police −0.49
−1.88–0.90

−1.44
−4.29–1.42

−3.12
−7.92–1.68

%BF (%)

SAU

Gendarmerie −4.02
−8.51–0.47

1.61
−2.00–5.22

−1.50
−5.36–2.35

Firefighters −4.11
−8.32–0.11

4.86 *
0.66–9.07

0.59
−4.49–5.68

General police −6.15 *
−10.42–1.89

1.02
−2.83–4.87

−3.07
−9.88–3.74

Gendarmerie
Firefighters −0.09

−2.75–2.58
3.25

−1.22–7.73
2.10

−3.38–7.58

General police −2.13
−4.88–0.61

−0.59
−4.74–3.55

−1.56
−8.67–5.54

Firefighters General police −2.05
−4.32–0.23

−3.85
−8.51–0.82

−3.66
−11.51–4.18

%SMM (%)

SAU

Gendarmerie 2.46
−0.16–5.09

−1.00
−3.11–1.12

0.63
−1.62–2.89

Firefighters 2.67 *
0.20–5.14

−2.23
−4.69–0.23

−0.11
−3.09–2.86

General police 3.90 *
1.41–6.40

−0.50
−2.75–1.76

1.97
−2.02–5.96

Gendarmerie
Firefighters 0.21

−1.35–1.77
−1.24

−3.86–1.38
−0.75

−3.95–2.46

General police 1.44
−0.17–3.05

0.50
−1.93–2.92

1.34
−2.82–5.50

Firefighters General police 1.23
−0.10–2.56

1.74
−1.00–4.47

2.09
−2.51–6.68

IH
(Index unit)

SAU

Gendarmerie −0.09
−0.21–0.03

0.08
−0.02–0.17

−0.04
−0.14–0.07

Firefighters −0.09
−0.20–0.02

0.11 *
0.00–0.22

0.01
−0.13–0.14

General police −0.15 *
−0.27–0.04

−0.01
−0.11–0.09

−0.08
−0.26–0.010

Gendarmerie
Firefighters 0.00

−0.07–0.07
0.04

−0.08–0.15
0.04

−0.10–0.19

General police −0.07
−0.14–0.01

−0.08
−0.19–0.03

−0.04
−0.23–0.15

Firefighters General police −0.06 *
−0.12–0.00

−0.12
−0.24–0.00

−0.08
−0.29–0.12

* Significant at p < 0.05. %BF—percent of body fat, %SMM—percent of skeletal muscle mass, IH—index of
hypokinesia, V-LTPA—volume of leisure time physical activity, CI—confidence interval.
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4. Discussion

This study investigated differences in the body composition and levels of LTPA between various
police occupations, including whether LTPA moderated the relationship between occupation and body
composition. As hypothesized, we found that officers with more physically demanding occupations
had moderately better body composition, as well as a higher V-LTPA. This was further reflected in
lower relative body fatness and higher relative muscularity of officers from more physically demanding
duties compared to those whose duties were less demanding. To that end, Boyce et al. [38] found that
firefighters had lower %BF than officers from a police department, while Dawes et al. [39] found that,
even among SWAT officers, those who are not required to perform physical training while on duty
(i.e., part-time SWAT officers) had higher BMI and body fatness. Based on these findings it appears
that body composition may be influenced by both LPTA and specific occupational specialty.

Officers from more physically demanding occupations reported greater physical activity during
leisure time, which may help to explain the differences in body composition between groups.
Considering this, analysis of within-group differences revealed that the reported V-LTPA had small to
very large effects on all investigated indicators of body composition, with more physically active officers
being leaner, regardless of their occupation. This is in accordance with a study that investigated the
differences in body composition of general police officers with respect to reported level of LTPA, where
those who reported a higher frequency and volume of LTPA had a lower %SMM and BFMI, while having
higher %SMM, and SMMI [16]. Dominski et al. [40] found significant negative associations between
the level of physical activity and %BF and BMI in a sample of Brazilian police officers. Moreover,
research conducted on a police academy showed that BMI and waist circumference significantly
decreased while police cadets were at the academy (i.e., during semester) and increased during a
2-month semester break when they were less physically active [41]. Thus, a higher V-LTPA has been
consistently associated with better body composition among police officers, regardless of the nature of
their duties.

We adjusted the between-group analysis to the level of V-LTPA (between-within design), but found
no significant difference between very active officers from different occupations. Thus, as hypothesized,
physical activity moderated the relationship between occupation and body composition. However,
physical activity only partially moderated the relationship since, among moderately active participants,
SAU had significantly lower body fat and IH than firefighters, while in sedentary participants, SAU
had significantly lower body fat and IH and higher muscle mass than general police. Accordingly,
our results suggest that as the V-LTPA reduces, occupational demands may play a larger role in
body composition. The lower body fatness of sedentary SAU officers may lie in the recruitment and
service (i.e., employment) requirements as well as more frequent fitness assessments that officers
must meet in order to remain in service. This demonstrates importance, as studies suggest that
police officer LTPA tends to decrease, while BMI and body fatness tend to increase, with the time
spent in service [12,15,42,43]. Obesity has been found across police populations [44–46], whereby the
effort to battle this issue has been based mainly on the implementation of exercise programs [6,17,18].
In consideration of our results, encouraging officers to increase their V-LTPA may be an effective way
to help moderate officers’ body composition across various police occupations.

5. Study Limitations

Due to the cross-sectional nature of this study, we cannot determine whether time in occupation
resulted in the significant differences found or whether more fit and physically active officers with
better body composition were recruited into more demanding occupations in the first place. This study
lacked an objective prospective measure of physical activity and did not account for differences in
physical fitness training on the job versus in personal leisure time. The results of this study may differ
from those found in other countries and additional research should be conducted with female officers.
In addition, information on family tasks and their association with age could be considered in the
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future, and whether older police officers were also higher ranked in police organizations so their duties
were more organizational and supervision-based rather than in the field.

6. Conclusions

This was the first study to investigate the differences in body composition and LTPA across
several police occupations and whether LTPA moderated that relationship. Our results suggest that
both occupation and V-LTPA were significantly related to the body composition of police officers,
with officers from more physically demanding occupations with higher V-LTPA demonstrating better
body composition. However, V-LTPA partially moderated the relationship between occupation and
body composition, thereby showing its viability as a potential intervention target. This relationship
seemed to have a protective effect, as body composition was similar between police officers from
different occupations if they reported to be physically very active. Thereby, higher volumes of LTPA
(i.e., 300+ min/week) seem to be sufficient for a good body composition of police officers, as none of
the participants from this group were obese (i.e., had %BF above 25%). Moreover, moderately active
officers had lower %BF and IH (i.e., better balance between body fatness and muscularity) than those
who reported to be sedentary. Therefore, officers should aim to be at least moderately physically active
during leisure time (i.e., 150–300 min/week) for some improvements, while, for greater improvements,
they may need to aim for a higher volume of activity.
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ISBN 978-86-7020-447-8.
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