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Abstract
Statistically significant differences among police officers, members of intervention and special police force were 

found on following body sites taken for measuring skinfold thickness - upper arm (ANNAD), back (ANL), abdomen 
(ANT) and chest (ANPR) (table 1 and 2). Scientific data on morphological characteristics of police members collected 
from domestic and foreign authors enable designed, scientifically based planning and programming of various kinesiology 
operators, with the aim of improving training and situational efficiency level of police members. One of the basic scientific 
foundation for planning a process of specialized physical training (hereinafter specialized training) is to get quality 
feedback information on morphological characteristics (anthropometric characteristics) of tactical population, tactical 
employees, and in particular if possible, to compare results analysed by scientists and collected from various countries. 
To ensure a successful results and high situational efficiency level of tactical employees/population, in this context police 
officers, appropriate anthropometric characteristics are needed because they provide professional proceedings in most 
urgent situations and in all kinds of weather. Adequate or preferable anthropometric characteristics could be defined as 
psychological stabilizers and motivators of utmost level contributory to execution of combat specific duties in situations 
where deadly force is used.

Key words: intervention and special police, morphological characteristics, skinfold thickness, body mass index 
(BMI), anthropometric indicators

Introduction
Morphological characteristics are also presented in the equation of police officer ś specification and should be taken 

into account in processes of selection, planning and programming of training elements of specialized training. According 
to domestic authors, police officers who carry out physically dynamic specialized training on a daily basis have statistically 
significant smaller upper arm, abdomen and chest skinfold thickness. Certain groups of authors detected that morphological 
characteristics of police officers in a considerable amount define situational efficiency of police officers. Underlying 
anthropometric indicators are foundation for a specialized physical training instructor, head of police unit or kinesiologist 
in a relevant planning, a direct and scientifically based evaluation of working program, and basic factors that belong here 
are as follows: body mass index, skinfold thicknesses, index for assessment of obesity type, abdominal circumference 
and body fat percentage. Anthropometric parameters, like body height, body mass, skinfold thicknesses, body mass index 
(BMI) and body composition could have relevant impact on police officer ś ability to perform official duties of various 
complexity. Police officers, members of intervention and special police force, police service for special purposes, need 
to improve their morphological characteristic levels with the aim of improving level of situational efficiency by applying 
supervised exercise programs created for police officers. 

Previous research
Group of domestic and foreign authors (Mišigoj – Duraković, 2008; Vanderburgh, 2008; Bakker, Dijkstra, Lemmink 

and Groothof, 2010; Rossommano, C.I., Herrick, Jeffrey, E. Kirk, M. and Kirk, P., 2012; Jozić and Zečić, 2017) indicated 
that objective of morphological characteristics in a frame of functional-diagnostic procedure is not only determination  
of body dimension but their quality final valorization too. Another group of authors (Burton, 2007; Sporiš, Jukić, Bok, 
Vuleta J. and Harasin, 2009; Kukić, Čvorović, Dawes and Korpanovski, 2017) scientifically confirmed that anthropometric 
parameters, like body mass index (BMI) and body composition could have relevant impact on abilities of police and 
naval force members  in realization of their official duties. Increased levels of BMI and body fat could create greater 
physiological burden during performing professional tasks and thus have a negative impact on endurance. So far body 
max index (BMI) has been used plenty of  times as a health assessment indicator, for assessment of nutritional status 
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among police force members and also as a preliminary data for assessment of body composition (Sorensen et al. 2000; 
Boyce at al., 2008; Dopsaj and Vuković, 2015).

Objective
The aim of the presented paper was to identify differences among intervention and special police members using 

some crucial morphologic indicators. 

Methods

The sample
The sample was consisted of 160 police officers, of whom 80 were members of intervention (riot police) and the others 

were members of special police force. All participants are Croatian citizens and in good shape. 

Variables
Seven variables for assessment of morphological characteristics which were used in this research were as follows: 

body height (ATV), body weight (ATT), skinfold thickness of the upper arm (ANNAD), skinfold thickness of back (ANL), 
skinfold thickness of abdomen (ANT), skinfold thickness of chest (ANPRS) and test for assessment of body mass index 
(BMI). 

Methods of statistical data analysis
Descriptive statistical parameters were calculated for intervention and special police members. For a purpose of 

determining distribution normality for all variables central and dispersive parameters will be determined: Arithmetic mean 
(Ar. Mean), standard deviation (S.D.), minimal result (Min), maximal result (Max), skewness, coefficient of asymmetry 
(a3), Kurtosis – coefficient of curvature (a4). T-test will be used for determination of differences between groups. Statistical 
significance was set at p < .05.

Results and discussion

Table 1. Results for descriptive statistics

Variables N Ar. Mean Min Max S.D. a3 a4

ATV 80 181,94 170,00 195,00 5,65 0,02 -0,62

G_1

ATT 80 90,39 70,00 110,00 9,27 0,08 -0,35

ANNAD 80 9,96 4,20 25,13 3,71 1,20 2,76

ANL 80 14,88 6,83 37,93 6,07 1,55 3,01

ANT 80 20,48 7,23 40,10 7,97 0,34 -0,58

ANPRS 80 13,18 5,13 35,73 5,91 1,06 1,56

ITM (BMI) 80 27,29 22,90 33,80 2,36 0,42 -0,30

ATV 80 180,58 170,00 192,00 4,73 0,24 -0,17

G_2

ATT 80 87,75 70,00 110,00 8,40 0,60 -0,05

ANNAD 80 7,20 3,80 14,60 2,33 0,87 0,46

ANL 80 12,47 6,73 26,20 3,94 1,01 1,17

ANT 80 14,52 5,20 29,07 5,80 0,65 -0,52

ANPRS 80 9,15 4,07 20,67 4,27 0,88 -0,12

ITM (BMI) 80 26,89 21,50 32,10 2,07 0,34 0,05

(G1 – intervention police; G2- special police): N (number of subjects), Ar. Mean (arithmetic mean), min (minimal result values), max (maximal result values, 
S.D. (standard deviation), a3 (coefficient of asymmetry, skewness), a4 (measure of exposure of distribution – kurtosis)

Results of descriptive parameters for applied variables for intervention police members are presented in table 1 
(G_1). By observing other morphological variables it could be seen that intervention police members have higher skinfold 
values and calculated higher BMI levels (BMI). Intervention police members have higher levels of body mass (ATT) 
when compared to special police members. Table 1 (G_2) presents results of descriptive statistics for morphological 
variables for special police members. Results indicated that special police members are little bit shorter and weigh less 
when compared to intervention police members (table 1). Lower body mass detected among special police members 
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could be attributed to impact of specialized training where aerobic exercises are applied in a sufficient manner which 
eventually impact on full psycho-somatic system of special police officers (Šalaj and Šalaj, 2011). Results of the following 
anthropometric measures: skinfold thickness of the upper arm (ANNAD), skinfold thickness of back (ANL), skinfold 
thickness of abdomen (ANT), skinfold thickness of chest (ANPRS) and test for assessment of body mass index (ITM) 
demonstrated that special police members obtained relatively good results in presented measurements, though they were 
better when compared to members of intervention police. 

Table 2. T-test for difference of arithmetic means

Ar.Mean. G1 
intervention police

Ar.Mean. G2
Special police t df p

ATV 181,94 180,58 1,65 158 0,10

ATT 90,39 87,75 1,89 158 0,06

ANNAD 9,96 7,20 5,65 158 0,00

ANL 14,88 12,47 2,97 158 0,00

ANT 20,48 14,52 5,41 158 0,00

ANPRS 13,18 9,15 4,95 158 0,00

ITM (BMI) 27,29 26,89 1,14 158 0,26

T-test (differences among arithmetic means calculated for intervention and special police members in a field of anthropometric variables). Ar. Mean. G1 
(arithmetic mean for a group of intervention police), Ar. Mean. G2 (arithmetic mean for a group of special police), t (t-test), df (degrees of freedom), P- 
value (error in conclusion, p < 0.05).

Values obtained from measuring skinfold thickness of the upper arm (ANNAD), back (ANL), abdomen (ANT) 
and chest (ANPRS) (table 2) lead us to conclude that special police members have statistically significant lower levels 
of all applied skinfolds variables, that is, they are statistically significantly different from intervention police members. 
Differences among intervention and special police members could be attributed to official programs of specialized training, 
as well as to intensity and volume of this type of training which is saturated with quality aerobic training elements. Optimal 
levels of body mass and skinfold values merged into quality aerobic training, individual and in a group, improve aerobic 
endurance of intervention and special police officers. When body mass results (ATT) obtained by intervention and special 
police officers, members of Ministry of Interior of the Republic of Croatia (mean value of body mass (ATT) 90.39±9,27 
kg for intervention police members and 87,75±8,40 kg for special police members) were compared to body mass results 
(ATT) obtained by special police members, tactical employees from Australia (mean value of body mass 88,8±8.25 
kg) Robinson et al., 2018., it was observed that our/Croatian special police members on average weigh less, but on the 
other hand, our intervention police members weigh more when compared to special police members, Australian tactical 
employees. Furthermore, when body mass index (BMI) of intervention and special police members of the Ministry of 
the Interior of the Republic of Croatia was compared to those values obtained by S.W.AT. team members (Pryor, 2012) it 
was observed that for S.W.AT. teams body mass index (BMI) was 27,1 and standard deviation (S.D.) was 2,5, so we may 
now summarize that special police officers, members of the Ministry of the Interior of the Republic of Croatia displayed 
lower body mass index (BMI) which was 26.89 and standard deviation (S.D.) was 2.07. Intervention police members 
have slightly higher values of BMI than S.W.A.T. team members, that is, BMI of 27,29 and 2,26 for standard deviation 
(S.D.). Preferable, optimal body mass (ATT) and certain anthropometric variables improve quality of procedures carried 
out by intervention police officers particularly while performing official duties such as providing security & protection 
during public gatherings, conducting investigations of complex crime, tactical measures and acts (pursuit, inspection of 
facilities and premises, ambush, execution of a raid, blockade of an area, act of arresting dangerous felons and so on).

Conclusion
Differences in morphological characteristics in all four applied skinfold measurements among intervention and special 

police members could be attributed to structure and frequency of specialized training designed for intervention and special 
police. In a specialized training, designed for special police members and carried out on a more frequent basis following 
elements prevail: aerobic and anaerobic exercises, elements of self-defence, different types of loaded marches, various 
running/sprints, load carriage, military obstacle courses, marching on snow covered terrain, skiing with full equipment, 
swimming, diving and alike (Šalaj and Šalaj, 2011; Joseph et al., 2018). Differences among intervention and special 
police members could be outcome of official programs of specialized training, range of regular official duties and also 
intensity and volume of specialized training programs saturated with quality training elements, with or without special 
equipment. Aerobic elements that are optimally intense and extensive, various running types, long and medium-long 
running distance, running on specific types of terrain with or without special equipment and weapons cause characteristic 
changes, adaptations of organism to workloads that are headed toward progress of training levels of officers, particularly 
visible in special police members. 
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