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Age-Related Body Composition
Differences in Female Police Officers
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SUMMARY: Since performance in police occupations may depend on body composition and physical abilities, women are less
likely to become police officers. However, information on age-related differences in body composition among female petie offic
(FPO) barely exists. Thus, this study aimed to investigate the association between age and body composition in FPO. Btioly compos
of 95 FPO was assessed and divided into 4 age groups: 21-25 (age £ @B%§ears, body height [BH] = 1.610.04 m, body mass
[BM] = 65.55+ 12.59 kg); 26-30 (age = 28.241.20 years, BH = 1.6% 0.04 m, BM = 72.0& 12.80 kg); 31-35 (age = 32.%#31.59
years, BH =1.62 0.06 m, BM = 74.8& 12.22 kg); and 36-40 (age = 37#1.40 years, BH = 1.640.08 cm, BM = 77.3& 11.61 kg).

Eight body composition characteristics were measured using bioelectrical impedance (InBody 720): BM, body mass index (BMI), fat
mass index (FMI), fat mass (FM), trunk fat mass (TFM), percent body fat mass (PBF), skeletal muscle mass (SMM), andlp&atent ske
muscle mass (PSMM). A multivariate analysis of variance (MANOVA) with Bonferroni post-hoc test (p<0.05) and Cohen’s effect size
(ES) were used to determine significant differences in anthropometric variables by age. Statistically significant diffenemedsro

BM (F = 3.412, p = 0.021), BMI (F = 3.662, p = 0.015), FM (F = 3.411, p = 0.021) and FMI (F = 3.479, p = 0.019). A largéEiBvers
occurred in trend of age-related differences in PBF and PSMM. The BM is higher relative to age due to FM, which may cease a dec

in PSMM. The most critical period seems to be between 30-35 years.
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INTRODUCTION

The basic elements of law enforcement duties involve The performance of various police occupations is
high-risk arrests, firefighting interventions, and otheshown to be associated with physical fitness, which is
activities in order to maintain environment safe and secug@nsisted of body composition and physical abilities
(Wells, 2007; Kelly & Jameson, 2016; Hauscleitdl, 2017; (Anderson & Plecas, 2000; Dawes al, 2014; Kelly &

Kirlin etal, 2017). Accordingly, physical fitness was alwayslameson). Body composition, determined by lifestyle (Kukic
one of the excluding factors for these occupations, agdDopsaj, 2017) and genetics (Wells), has often been used
therefore women were less likely to meet the physical fitneg§ an indicator of person’s general health status and as a
standards than men (Andersenal, 2001). However, in predictor of police officers’ physical abilities (Mitrovet

the last few decades, women have become employedain 2015; Pihlaineet al, 2018). However, the variations in
police workforce more often than before. For these reasofigiman body composition are evident which often can be
recruitment standards for female police officers (FPO) wegssociated with a movement potential such as strength and
set and re-evaluated in order to avoid gender discriminati@grobic endurance (Mitroviet al) which may manifest in

but also to facilitate the recruitment of women who will b@erforming police duties (Dawes al, 2014; Pihlaineret

able to perform the job safely, both for them and for thal.). For instance, increased levels of body mass and body
public (Wells; Hauschilet al). fat can create greater physiological burden when performing

1 Police Sports Education Center, Abu Dhabi, United Arab Emirates.

2 University of Criminal Investigatios and Police Studies, Belgrade, Serbia.

3 Health Sciences Department, University of Colorado, Colorado Springs, U.S.A.

4 Department for Analysis and Diagnosis in Sport, Faculty of Sport and Physical Education, University of Belgrade, Serbia.
5 SUSU, South Ural State University, Chelyabinsk, Russia.

302



KUKIC, F.; SCEKIC, A.; KOROPANOVSKI, N.; CVOROVIC, A.; DAWES, J. J. & DOPSAJ, M. Age-related body composition differences in female police offiteirsl. Morphol., 37(1:302-307, 2019.

occupational tasks, negatively affect stamina, and redu2®.24+ 1.20 years, BH = 1.6£0.04 m, BM = 72.0& 12.80
aerobic performance (Dawes al, 2014; Mitrovicet al).  kg); 31-35 (age = 32.78 1.59 years, BH = 1.62 0.06 m,
Similarly, the fact that police work can be psychologicalBM = 74.88+ 12.22 kg); and 36-40 (age = 374#1.40 years,
very stressful can lead to significant physiological oxidativBH = 1.61+ 0.08 cm, BM = 77.3& 11.61 kg). All participants
stress (Charlest al, 2008), while body fat mass overwere informed about the purpose of the assessment and aim
criterion levels increases the risk of cardio-vascular diseasebthe study and were measured only if they voluntarily agreed
high blood pressure, diabetes and mortality (Steeenas, to be part of it. The research was conducted in accordance
1998). Additionally, body composition indicators such awith the conditions of Declaration of Helsinki:
body mass, body mass index and fat mass correlate wRecommendations Guiding Physicians in Biomedical
lower occupational physical ability, which is associated witResearch Involving Human Subjects (Christie, 2000).
increased risk of injuries (Dawes al, 2014; Orret al,
2017). Once police officers enroll for policing duties, their Testing. Body composition was measured using the
body mass, body mass index, fat mass and waistandardized method of multichannel bioelectrical
circumference typically get higher during the time spent impedance analysis (BIA). BIA machine InBody 720
the service, likely due to a decrease in physical activifBiospace, Co., Ltd), with tetra-polar 8-point tactile
(Sorenseret al, 2000; Boyceet al, 2008). Thus, risk of electrode system sends bioelectrical currents of different
injuries, reduced occupational ability and health disparitigeequencies, each of which estimates the amount of the
increase over time. corresponding tissue by the electrical resistance that certain
tissue provides. Comparing to DXA method, InBody 720
Body composition in police occupations has beewas shown correlate with r = 0.93 for women. It has also
widely investigated but mostly in the male population. Someeen reliable with ICC = 0.97 (Aandstedal, 2014). All
longitudinal (Kirlinet al; Boyceet al) and cross-sectional measurements were conducted according to the procedures
studies (Birzer & Craig, 1996; Dawes al., 2017; explained in previous research (Dopestegl; Kukicet al).
Dimitrijevic et al, 2013) reported results on men and womerin short, measurements were taken between 08:00 and 10:00
Moreover, body composition is often used as an indicator of the morning; the participants did not have breakfast and
a person’s general health status and as a predictorvedre advised not to eat a big meal for dinner and not to
functional abilities (Dimitrijevicet al; Kukic et al, 2018; exercise the day prior to the measurement. Body height
Pihlainenet al). However, the dimorphism between malevas measured using Seca 769 digital weight scale with
and female human body composition is evident from an eadyadiometer to the nearest 0.1 cm. The participants stood
age (Wells), which particularly manifests in traditionallyon a hard horizontal surface with their feet together, and
men’s professions (Boy&t al; Daweset al, 2017). Inthat their heels, gluteal muscles, and thoracic part of the back
regard, there is a gap in scientific literature regarding tieuching the stadiometer. Head was in position of
differences in body composition as a function of age in FPGrankfurt’s plane. Nine variables were used for the
Thus, the aim of this study was to investigate the associatistatistical analysis in this study: body height (BH), presented
between age and body composition in FPO. The maim m; body mass (BM), presented in kg; body mass index
hypothesis was that body composition would be influencé8MI), presented in kg/Mmfat mass (FM), presented in kg;
by age. More specifically, body mass and fat componerttsink fat mass (TFM), presented in kg; skeletal muscle mass
would be higher, while skeletal muscle mass would rema{®MM), presented in kg; percent of body fat mass (PBF),
relatively unchanged relative to age. presented in %; percent of skeletal muscle mass (PSMM),
presented in %; and fat mass index (FMI), calculated as
FM/BH? presented in kg/tn
MATERIAL AND METHOD
The descriptive statistic was conducted in Microsoft
Excel, while multivariate analysis of variance (MANOVA)
This investigation could be classified as arwith Bonferroni post-hock analysis was conducted using
observational comparative study, whereby data were collectBthtistical Package for Social Sciences (IBM, SPSS Statistics
as aregular part of the work setting, according to the previou@). The significance level was set at p < 0.05. Effect sizes
described protocol (Dopsef al, 2017; Kukicet al). (ES) were calculated as the differences in mean scores as a
proportion of the standard deviation, following the formula:
Subjects.Anthropometric data for Ninety-five (n = 95) FPOES = (M2 — M1)/SD1, where M1 and M2 are the means of
was collected and divided into four groups according to ag#te groups being investigated. The magnitude of the effects
21-25 (age = 23.58 0.84 years, body height [BH] = 1.&1 was defined as follows: small = 0.2, moderate = 0.6, large =
0.04 m, body mass [BM] = 65.5512.59 kg); 26-30 (age = 1.2, and very large = 2.0 (Sullivan & Feinn, 2012).
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RESULTS BM and 13.75 % in BMI between the 21-25 and 31-35 groups
was very close of reaching the significance (Fig. 1. A,B).
Furthermore, a significant difference in BM was followed
Table | shows means and standard deviations of &l a significant relative difference of 45.01 % in FM and
measured variables by age groups. 46.53 % in FMI (Fig. 2. A,B). Although the difference
between groups 21-25 and 31-35 was not significant, the
MANOVA results showed that there was noES for BM (0.74), BMI (0.83), FM (0.67) and FMI (0.68)
statistically significant differences between the age grougtiowed a large magnitude in differences. However,
(F=1.196, p=0.205). The results of the MANOVA analysisomparing FPO aged 21-25 and 36-40 years, the ES almost
on partial level are presented in Table Il. Four out of ningoubled, whereby ES for BW = 0.94, for BMI = 1.16, for
variables, BM (F = 3.412, p = 0.021), FMI (F = 3.479, p #M 1.34, and for FMI = 1.26.
0.019), BMI (F = 3.662, p = 0.015), and FM (3.411, p =
0.021), were significantly different between the age groups. In contrast to BM and indicators of fatness, SMM
remained relatively stable across the groups (Table II). Since
The Bonferroni analysis revealed that significantlfFM was significantly higher, and SMM remained unchanged,
higher values for BM, BMI, FM and FMI occurred betweerthere was an increasing trend in PBF and decreasing in
the 21-25 and 36-40 groups (Figs. 1 and 2). The relati®MM starting from the youngest FPO group. Additionally,
difference between the 21-25 and 36-40 groups was 182 ES for PBF and PSMM was moderate between 21-25
% for BM and 19.17 % for BMI (Fig. 1. A,B), while the and 31-35 and large between 21-25 and 36-40, where the
difference between the same groups was 45.01 % in Flfference in ES between the age groups is explained by
and 46.53 % in FMI (Fig. 2. A,B), with older group being89.8 % and 89 % of the shared variance for PBF and SMM,
heaving higher values. The relative difference of 14.40 % nespectively (Fig. 3).

Table I. Descriptive statistics for means and standard deviations.

304

Group 21-25 26-30 31-35 36-40
Variables Mean = SD Mean = SD Mean £SD Mean + SD
Age (years) 23.58+0.84 28.24+1.20 32773+£1.59 3771+ 1.40
BH (m) 1.61 £0.04 1.61 £0.04 1.62+0.06 1.61£0.08
BM (kg) 65.55+12.59 72.08 £12.80 7488 £12.22 7738 £11.61
BMI (kg/mz) 25.13+4.10 27.71+£5.10 28.54+4.66 2990 +4.44
FMI (kg/mQ) 9.39+0.73 1099 +£0.93 11.62+0.68 1376 £ 1.13
FM (kg) 24.52 +8.62 2849+ 11.94 30.26£9.40 3534+ 1198
TFM (kg) 12.96 £4 .90 1528 £5.78 16.18 £4.86 1704 £5.02
PBF (%) 36.86 £8.16 38.64+11.49 39.94 +£9.50 44.90 + 10.70
SMM (kg) 2232+4.55 23.86 +4.70 2448 £5.09 23.08 +4.09
PSMM (%) 3427+4.61 33.54+6.55 32.89+5.74 3023+ 6.14
FM (kg) FMI (kg/m?)
45.01% , 46.53%
A) et B) 13.76
28.49 2020 10.99 11.62
24’37 I I 9.39
21-25 25-30 31-35 36-40 21-25 25-30 31-35 36-40

Fig. 1. Differences in BM (A) and BMI (B).
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BM (kg) BMI (kg/m?)
18.42%
|
14.40%
A % , 71.38 - 19.17%
. |

74.88 13.75% I 29.90

e 28.54

27.71

65.34 25,00 I

21-25 25-30 31-35 36-40 21-25 25-30 31-35 36-40

Fig. 2. Differences in FM (A) and FMI (B).

1.00 0.99

Table I.The MANOVA test of Between-subjectdett on partial

0.80 y =0.3837x - 0.2398
PBF level.

R*=0.898

0.60

a
=

038 Variable Mean F Sig.
040 BH 3 001 175 913
020 BM 3 520.175 3412 021%
3 FMI 3 59.414 3.479 019%
g 0.00 21-25 vs. 25-30 21-25 vs. 31-35 21-25 vs. 36-40 BMI 3 78514 3662 015%
g o M 3 373.120 3411 021%
TFM 3 61.794 2325 080
-0.40 PBF 3 216.498 2.154 099
k0 SMM 3 21514 968 411
PSMM 3 56.412 1.661 181

ki y =-0.3594x +0.2753 %p <0.05

R*=10.8904

-1.00

Fig. 3. Efect size for PBF and PSMM.

DISCUSSION

The purpose of this study was to determine whethan increasing trend of differences followed by a decreasing
significant mean score differences in the body compositidrend in PSMM, suggesting that BMI rose significantly due
status existed among FPO of different ages. The maim a higher amounts of BFM that seemingly increases by
findings of the study were that BM, BMI, FM, and FMlage. Since there were significant differences in BM, BMI,
were different across the age groups, which strongly suggeistd and FMI whereas all groups were with the same BMI, it
that the age might have a negative effect on these boayght be concluded that BMI as an indicator of body
composition parameters. The biggest relative differencesmposition was not precise and reliable enough. Therefore,
between the age groups occurred in FMI (46.53 %), whitais research fills a significant gap in the current literature,
the most significant occurred in BMI. Furthermore, SMMas this area has not been previously explored in FPO.
was the same among FPO of different age, while PBF showedrthermore, the Bonferroni and ES statistics are suggestive
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that the body composition is relatively stable until 31-35 The difference in BM and BMI between younger

years, while afterwards ES between groups almost doubladd older FPO in this study was based on FM, which may

for PBF and PSMM (Fig. 2), indicating that rise of PBFe an alarming signal for increased health risks and risk of

might be due to increase in FM of FPO. injuries as well as for the lowered physical performance.

These findings could help designing more precise physical

The increase in BM, BMI, and FM as a function ofithess assessment method and adequate training program.

the years spent in police service has occurred in extensive

follow-up studies (Sérenseet al; Boyceet al). The

longitudinal study in Finnish police followed 81 policeACKNOWLEDGEMENTS

officers for 15 years and found increases in BM by 8.66 %

(from 83.1 kg to 90.3 kg) and BMI by 8.33 % (from 25.2

kg/m? to 27.3 kg/m) (Soérenseret al). More importantly, The paper is a part of the project 11147015, funded by

64 % of the female participants exceeded the waitlte Ministry of Education, Science and Technological

circumference of 94 cm, 27 % of the officers studied hddevelopment of the Republic of Serbia — Scientific Projects

developed a cardiovascular disease, and 21 % were 2011 — 2018.

medication for high blood pressure, high cholesterol,

coronary heart disease or diabetes. Furthermore, a 12.5-yBKIC, F.; SCEKIC, A.; KOROPANOVSKI, N.;

follow-up study on 30 female police officers from NorthCVOROVIC, A.; DAWES, J. J. & DOPSAJ, M. Diferencias

Carolina found that obesity prevalence in FPO increased #§ composicion corporal relacionadas con la edad en los oficia-

13-15 %, whereby FPO gained an average of 11.4 kg of HR# de la policia femeninkat. J. Morphol., 37 (1802-307, 2019.

during the follow-up period (Boycet al). In both

aforementioned studies, insufficient amounts of physical .R.ESUMEN: Debido a que el desempepp en los traba-
: 0s policiales puede depender de la composicion corporal y las

i ; &‘-ipacidades fisicas, las mujeres tienen menos probabilidades
during the day were reported as the main reasons for fi€convertirse en agentes de policia. Sin embargo, existe escasa
negative trends in BM, FM, and BMI. Similar increasingnformacion sobre las diferencias relacionadas con la edad en la
trend in BM, FM and BMI was also noticed in the preserdomposicion corporal entre las mujeres policias (MP). Por lo
study, which indicates that FPO might be insufficientlyanto, el objetivo de este estudio fue investigar la asociacion
physically active in both, leisure or duty time. In that regardsntre la edad y la composicion corporal en la MP. La composi-
factorial analysis study conducted on police officers extract€in corporal de 95 MP se evalud y dividio en 4 grupos etarios:
three independent factors of body composition: exercisél-25 (edad = 23.580.84 afios, altura corporal [AC] = 1.61
related, sedentary-related and lifestyle-related (Kukic %éogﬂ' ngaa%%fop%' [E"lc]6;%56545‘n%5'3'é92; 72203&0 (fzdgg:
Dopsaj), further suggesting that differences in BM, FM, angd™>>“ "~ - > o - e g X
FMI between the age groups may be due to a Iacknkoq)’ 31-35 (edad = 32, 761,59 afios, AC = 1,620,06 m, MC

) . : . - ='74,88+ 12,22 kq); y 36-40 (edad = 37,211.40 afios, AC =
occupational and leisure time physical activity, and sedentayys1 4 5 08 cm. MC = 77.3& 11 61 kg). Se midieron ocho
lifestyle. ractort ’ : ; '

caracteristicas de la composicion corporal utilizando la impe-
dancia bioeléctrica (InBody 720): MC, indice de masa corporal
According to some studies, body composition magmc), indice de masa grasa (IMC), masa grasa (MG), masa
correlate with physical performance in police officergrasa del tronco (MGT), porcentaje de masa corporal grasa
(Mitrovic et al; Daweset al, 2016; Kukicet al; Pihlainen (PMC), masa muscular esquelética (MME) y porcentaje de masa
et al.). For instance, the above-normal PBF in lawnuscular esquelética (PMME). Se utilizd un analisis de varianza
enforcement officers negatively affected the performandgultivariable (MANOVA) con la prueba post-hoc de Bonferroni
of push-ups, vertical jump, and the estimated VO2max (R <0.05) y el tamafio del efecto de Cohen (ES) para determinar

the 1.5-mile run test, when compared to officers with |0WéjH'ferencias significativas en las variables antropométricas por

fat m.ass (Dawest ai 2016). Comparing to Dawes al edad. Se observaron diferencias estadisticamente significativas
. . ) . en MC (G = 3,412, p =0,021), IMC (G = 3,662, p = 0,015), MG

(2016) this study did not follow the physical performanc&B =3,411, p=0,021) y IMG (G = 3,479, p = 0,019). Se produ-

of FPO, however, a gradual and significant increase in FM n ES inverso grande en la tendencia de las diferencias rela-
and FMI may be alarming. Moreover, the inverse gradugionadas con la edad en PGC y PMME. La MC es més alta en
magnitude of between-age differences can be noticed in PRffacion con la edad debido a la MG, lo que puede causar una
and PSMM until the age of 35 years, after which thdisminucién en el PMME. El periodo mas critico parece ser
magnitude exponentially rises (Fig. 3), proving that at thientre 30-35 afios.

age the negative effects of age are becoming very significant.

These trends may accentuate the risk of reduced occupational ~PALABRAS CLAVE: Masa corporal; Grasa corpo-
performance, health status, and increased injury pronend&s.Musculo; Cambios corporales.
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