Int. J. Morphol.,
33(3)831-834, 2015.

Anthropometric Parameters of Cadets
Among Different Military Sports

Parametros Antropométricos de Cadetes entre los Diferentes Deportes Militares

Diego Fortes de Souza Salgueird; Renato Barrosd';
Augusto Carvalho Barbosd ;Thiago Telles™ & Orival Andries Janior ™

SALGUEIRO, D. F. S.; BARROSO, R.; BARBOSA, A. C.; TELLES, T. & JUNIOR, O. A. Anthropometric parameters of cadets
among different military sportsat. J. Morphol., 33(3)831-834, 2015.

SUMMARY: This study compared anthropometric parameters among different military sports. One hundred and seventy male
cadets of the Brazilian Air Force Academy, who were participants of athletics (n= 381.30/8ars), basketball (n= 11, 18198 years),
fencing (n= 10, 19£0.7 years), soccer (n= 21, 26196 years), judo (n= 17, 2&Z.0 years), swimming (n= 15, 2&4.2 years),
orienteering (n= 10, 2143.6 years), military pentathlon (n= 11, 26172 years), water polo (n=10, 20L9 years), shooting (n= 18,
21.3t1.2 years) or volleyball (n= 14, 2&8.7 years) military competitive teams, participated in this study. Height, body mass, body
mass index, fat percentage, lean body mass, fat mass, waist and hip perimeters, and waist-hip ratio were measured. Wam effects
detected for height, body mass, body mass index, lean body mass, waist and hip perimeters. The only significant finding was tha
orienteers present lower lean body mass than volleyball and water polo players. These results point out the homogeneity of grou
anthropometric parameters (except lean body mass), suggesting that military coaches do not rely on the anthropometsgipatrameter
on specific skills demonstrated during initial period of practice to choose athletes for their teams.
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INTRODUCTION asked to participate in one or more sport disciplines practice
during the first 40 days. Available sport disciplines are: bas-
ketball, volleyball, soccer, water polo, swimming, athletics,

Different sport disciplines have distinct physicalbrienteering, military pentathlon, shooting, judo and fencing.
requirements and anthropometric characteristics. Fohen, following this initial period, coaches empirically
example, in basketball and volleyball, height is an importaohoose some of these cadets to be part of their team during
anthropometrical parameter (Bay&isal, 2006) Also, there their entire formation.

is a positive influence of the maximum height an athlete can

reach in vertical jumping on the performance of specific game Considering that some anthropometric characteristics

actions, such as block and spike in volleyball (Aowddil, may play a role in being successful in a given sport discipli-

2012). In military context, researches on anthropometrie, it is possible that coaches analyze and choose athletes

parameters have been performed aiming at assessing theised on these determinants characteristics, such as body

relationship with physical fitness (Kobermaenal, 2012) mass, and height. Therefore, this study aimed at comparing
and monitoring the effectiveness of military physical trainingnthropometrical characteristics of cadets among different
programs (Harwooet al, 1999; Wen-chyuan Cheat al, military sports.

2007). However, some longitudinal studies with cadets

indicate that anthropometric parameters are slightly influenced

during cadet training schedule (Aandstéel, 2012; Crombie MATERIAL AND METHOD

etal, 2012).

Particularly in Brazilian Air Force Academy, physicalSubjects One hundred and seventy male cadets of Brazilian
characteristics are part of cadet selection process (MinistéAa Force Academy, who were participants of athletics (n=
Da Defesa do Brasil, 2009). Thus, physical profile of th83, 20.51.3 years), basketball (n= 11, 19198 years),
entrants is fairly homogeneous. After admittance, cadets demcing (n= 10, 2.9t0.7 years), soccer (n= 21, 26196

" Air Force Academy Pirassununga, Sao Paulo, Brazil.
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years), judo (n= 17, 20£4.0 years), swimming (n= 15, 2&4.2 years),
orienteering (n= 10, 21#3.6 years), military pentathlon (n= 11, 26172 years),
water polo (n= 10, 21+D.9 years), shooting (n= 18, 23132 years) or volleyball
(n=14, 20.21.7 years) military competitive teams. The data analyzed in this stugy

are ordinary measurements yearly conducted in the academy. Written infori@ed
consent was obtained and all procedures received approval from the emws
committee (Process number: 233,722).

raticEn théedint

waist-

Experimental procedure. Height, body mass, fat percentage, lean body mass,
fat mass, waist and hip perimeters, body mass index (BMI) and waist-hip r§<{|o
were assessed in a private room, on the same week day and at the same t&ne
the day (i.e. between 16:00 and 18:00), by the same examiner. Athletes éere

O

barefoot and wore shorts and were instructed not to perform any vigorous phygcal
activity 24h prior to these measurements.

peyi

Anthropometric measurements and body compositionThe height was 8
measured by means of a 1-mm graded stadiometer. Body mass was obt&ned
from an electronic scale (Body Composition Analyzer BF-558, Tanita, Arhngt@w
Heights, USA), with an accuracy of 0.1 kg. The body mass index (BMI) Wa.s
obtained by ration between body mass and height squared.

ass, h

Body composition was estimated by a bioelectrical impedance devﬁ:e
(Body Composition Analyzer BF-558, Tanita, Arlington Heights, USA}S
Participants stood on the platform with their feet aligned to the electrodes éﬁnd
remained so for a few seconds. The lean body mass was represented b& th
difference between absolute body fat of total body mass.

11%

n body

Hip and waist perimeters were measured by a 1-mm flexible and inextgn-
sible tape, exerting slight pressure on the skin, avoiding compressing soft tisgues
(Callawayet al, 1991). The median of three measures of the same perimeter §as
retained for analysis. Then, the waist/hip ratio was individually calculated.

ercent

Statistical Analysis Analyses were conducted using SPSS for Wlndovv?s
(Version 16.0; SPSS, Inc., Chicago, USA). Data are presented according. do
descriptive statistics (MeasSD). As data did not present normal distributiorg
(Komogorov-Smirnov test) and/or homogeneity (Levene test), anthropomefric
parameters of different sports were compared by the Kruskal-Wallis test. Wﬁ en
necessary, the Mann-Whitney test with Bonferroni adjustment was uset‘]2 to
detect significant differences among pairwise comparisons. The agmﬁcaﬁce
level was set at p<0.05.

RESULTS

The statistical analysis showed a main effect for height 82.680;
p<0.0001), body mass3q= 28.289, p= 0.002), lean body maX8<36.189,
p<0.0001), BMI K?= 35.934, p<0.0001), waiski{= 25.617, p= 0.004) and hip 2
(X?=22.122, p=0.01) perimeters. No differences were found for fat percent@%
fat mass and waist-hip ratio. The post-hoc test detected that lean body massgs
different between the following pairwise comparisons: orienteering x water paq%
(p<0.0001) and orienteering x volleyball (p<0.0001). Descriptive statistics &réﬁ
shown in Table I. 3 %

'_
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standard deviation of hei

“Water

Military
pentathlon

Shooting Volleyball

polo
1.7840.04

Orienteering

Swimming

Basketball Fencing Soccer Judo

Athletics

1.81+0.07

1.75+0.06

1.71£0.04 1.75+0.05

1.76+0.06 1.73+0.06 1.74£0.05

1.78+0.08
71.4+8.3

1.80£0.05
22.6£1.4

1.79+0.07
74.1£10.8

Height (m)
BM (kg)

79.2+8.4
24.1£2.1

69.4+6.9 69.4+6.8 82.5+7.3 70.8+7.1
26.0+£2.1

72.246.1

78.3t11.6

75.6+8.3

80.5£10.1

23.242.1

22.5+1.9
10.4£5.0
62.1+£5.3

23.842.4
13.7+6.5
59.5+2.8

23.7+1.7

26.1£2.6
11.144.9
69.3+8.8

24.442.3

24.7+2 .2
11.1+3.0
71.4+8.6

23.242.6
11.7£5.5
65.1£7.5
9.0+5.3
77.7£6.0
95.54£5.5
0.81+0.03

BMI (kg/m®)

Fat%

10.9+5.0
70.4+6.4°

14.4+5.9

60.8+7.9

17.0+4.6
68.3£5.1°

10.9+4.6
64.3£5.6

11.6+4.0
66.7+6.0

9.7+4.1
64.3+6.5

LBM (kg)
FM (kg)

8.9+4.8
80.6+4.6
97.9+4.1
0.82+0.02

10.143.8
77.2+4.7
94.445.8
0.82+£0.07

14.24+4.8
83.7+6.7
100.4+4.4
0.83+0.04

7344 .1
76.4:4.7
93.5£3.9

0.82+0.03

9.9+5.3
77.8+6.0
86.2+27.7
0.83+0.02

7.9+3.6
77.9+4 .8
95.9+£3.8
0.81+0.03

9.0+4.8
82.0+6.1

8.9+3.6
79.7+4.5
97.74£5.5
0.82+0.03

7.1£3.6

75.6+3.5

9.1+£3.0
80.944 .1

Waist (cm)
Hip (cm)

W/Hratio
a= significant difference from Orienteering.

96.9£7 .2
0.85+£0.04

94.0+4.6
0.80+0.04

99.2+4 .9
0.82+0.02
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DISCUSSION

The purpose of this study was to compare cadet¢ater polo players. It is possible that the lack of difference
anthropometrical parameters among different military sport#. fat percentage and body mass is a consequence of military
Data demonstrate a high homogeneity in this group of cadeastivities other than sport specific training.

We have, however, observed differences only in lean body

mass, which is lower in orienteers compared to water polo  Alternatively, it is conceivable that the elevated

and volleyball players. number of pair wise comparisons in each parameter reduced
statistical power. Low statistical power represents a greater

We expected to observe differences irchance oftype Il error, thatis, to accept the null hypotheses
anthropometrical parameters among athletes from differgiffo difference between sports) when there is a statistically
disciplines. For instance, we supposed that basketball agignificant difference.
volleyball players would be taller than athletes from other
sports such as shooters. It has been demonstrated that height In Brazilian Air Force, entrant cadets are required to
influences how high an athlete can reach in game actioit@ke part in one or more sport disciplines practice during a
such as blocks and spikes in volleyball, and shots a#@-day period before being selected to one team. Thus, in
rebounds in basketball (Gauraval, 2010). On the other the light of the present results, it is possible to suggest that
hand, a tall individual might have his balance negativefpilitary coaches do not rely on the anthropometric
affected during shooting which would impair performanc@arameters, but on specific skills demonstrated during initial
(Hawkins & Sefton, 2011). Thus, we expected that volleybafieriod of practice to choose athletes for their teams. There
and basketball would present the highest and shooters @ need for further research in the military sports as there
lowest values for height. However, there were no significaare no standard scores of anthropometrical parameters to
differences among military athletes from different sports. ftompare our data. We also suggest that in addition to
seems that anthropometrical parameters are not as imporgithropometrical parameters, physical fitness test, such as
in military sports as they are in elite sports. speed, agility, muscle power and endurance, should be

assessed in order to provide a more comprehensive evaluation

The only significant finding was that orienteersof military athletes.
present lower lean body mass than volleyball and water polo
players. This finding is not unexpected, since individuals
with low body mass and fat % should perform better in t @CKNOWLEDGEMENTS
long runs during orienteering, due to lower load they should
bear. It is surprising, though, that in spite of lower lean body
mass, orienteers presented fat percentage similar to shooters, The authors would like to thank the Brazilian Air
and, although non-significantly, slightly higher thanForce Academy for support of the author. They would also
swimmers and basketball players. Thus, only lean body maie to thank the participants for their time and effort
was significantly lower in orienteers than in volleyball andhroughout the study.
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RESUMEN: Este estudio comparo los parametros antropomeétricos entre cadetes que practican diferentes deportes militares.
Ciento setenta cadetes hombres de la Academia de la Fuerza Aérea, que eran participantes de equipos militares cortipgsithms de a
(n= 33, 20,%1,3 afios), baloncesto (n= 11, HIB afios), esgrima (n= 10, 19097 afos), futbol (n=21, 2&;2,6 afos), judo (n= 17,
20,71,0 afios), natacion (n= 15, 2842 afos), orientacion (n= 10, 24136 afios), pentatlon militar (n= 11, 268172 afos), polo
acuatico (n= 10, 21#D,9 afios), tiro (n= 18, 213,2 afios) y voleibol (n= 14, 29,7 afios) participaron en este estudio. Se midi6 la
altura, masa corporal, indice de masa corporal, porcentaje de grasa corporal, masa magra, masa grasa, perimetrosadereiyjyura y ¢
la relacion cintura-cadera. No se detectaron variaciones de altura, masa corporal, indice de masa corporal, masa mamgdroerporal
tro de cintura y cadera. El Gnico hallazgo significativo fue que los orientadores tenian una masa corporal magra massbaja que |
jugadores de voléibol y polo acuético. Estos resultados apuntan a la homogeneidad de los parametros antropométricesegpgrupos (
to la masa magra), lo que sugiere que los instructores militares no dependen de los parametros antropométricos, sifidatetas hab
especificas demostradas durante el periodo de la practica inicial en la seleccion de los atletas para sus equipos.

PALABRAS CLAVE: Cadetes; Parametros antropométricos; Deportes militares.
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