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ABSTRACT

Anthropometric factors such as body mass index (BMI), waist to hip ratio (WHR), wiast and hip circumference are
indices for predicting of health problems such as obesity and cardiovascular risk. This aim of this study was to
investigate the effects of injury prevention warm-up programs on anthropometric factors measures of professional
male soccer players. The young soccer players (U21 old-years-age) soccer player assigned into the 11+,
HarmoKnee(HK) and control groups. The anthropometric factors carried out were: weight, BMI, waist
circumference, hip circumference and WHR. The results showed significant differences between the 11+ (p=0.049)
and HK (p=0.019) compared to the control group in waist circumferences. Sgnificant difference was found between
the 11+ (p=0.03) compared to the control group in WHR. It concluded that the 11+ is more beneficial than HK for
improving WHR. This data can be useful for coaches and trainer and clubs for designing and using the best
prevention program.
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INTRODUCTION

It had been widely shown that some anthropometritofs are health risk factors.Body mass index (BMhist
circumference (WC), hip circumference (HC), wastiip ratio (WHR), are four anthropometric indicasnmonly
used to predict risk of injuries and health problemeh as obesity which relatively easy and cheagbtain [1-3].
The BMI proposed by Keys and colleagues in 197&hdst popular stature-weight index [4]. The Worldakile
Organization (WHO) is an expert committee to prevglidance the use of anthropometry and interpoetaif
BMI for assessing health, nutrition and social vding [5]. The WHO categorizedBMI into four cldgsations:
unorlTe]aneight (<18.50 kg/fi normal weight (18.50-24.99 kgfnoverweight (25.00-29.99 kgfAnand obese (>30
kg/nr) [5-7].

It is proven that as BMI increases the risk of salvdiseases such as cardiovascular disease, bgpi&m, type 2
diabetes, and several forms of cancers. Finkelgtesl. (2007) showed a positive relationship betwBMI and
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muscle injuries (sprains/strains), lower extremfitgcture, joint dislocation [8]. Literature revieshowed that
increased BMI and obesity associated with someadi&ssuch as acute kidney injury [9], and cardiavas@roblem
[10],while this result was a conflict with Soto aodlleagues (2007) finding. Yard and Comstock (30ala study
that investigated high school student reported thtadse athletes associated with more knee injuriddgle
underweight athletes sustained a larger propodfdnactures [11]. Vadeboncoeur et al. (2012) stobwveat a high
BMI is not a lower extremity risk factor during itming or game participation [12].

A girth measures are simple, portable and inexpensésts to evaluate body composition [4]. Gengrall
measuring tape used for evaluating girth [4]. Waoaship ratio (WHR) is an equally simple anthropdrieindex
used as a marker of central fat distribution orcabichal adiposity [13, 14] and associated with cavdscular
diseases [14]. It simply calculated by dividing thaist girth by the hip girth [4]. The WHR categd into the
excellent category (above 84%), better average {&5%%), average (45%- 64%) and below average (269%6)
and the poorest category is lower than 25% [4].

Anthropometric factors including taller height [15leavier weight and a larger WHR [4] have beenshim the

literature to be associated with abnormal kneellpatiendon. Male volleyball players with a waisttgigreater than
83cm have a greater risk of developing patelladéenpathology. Players with patellar tendon pairy mequire
several months away from the sport or they may meatern to their pre-injury level of competitiohd]. BMI, WC,

and WHR are useful anthropometric indices in ptaatjc cardiovascular risks [14]. The results of #tedies
showed conflicting results in this area. Hagel @06tudied hamstrings risk factors among Austrakaiccer
players. They reported that body height were nghiicantly associated with hamstring injury [18Dbesity
generally contributes as an extra of body masshaly adipose tissue distribution that could enhaheehealth
risk and decline occupational and recreational cotves a result of injuries such as muscle sprégenent strains
and dislocations in joints and bones [7].

A survey conducted in 2006 by WHO showed that dltiem people are overweight and 300 million areesé and

in risk of injury [10]. In the united states Ovdya&80% of intensive care unit (ICU) patients areesd and 7%
morbidly obese [17]. Several researches investigtte effects of the 11+ and HK on strength rali8] [balance
and proprioception [19] but to date no researclestigated the effects of them on anthropometri¢ofac With
attention to the population of obese and also thetageous of prevention programs the aim of ghidy is to
investigate the effect of two popular warm-up pesgs on anthropometric factors measures in younge mal
professional soccer players.

MATERIALS AND METHODS

Participants

In the present study 36 male young professionatesgalayers (age: 18.9 £ 1.4 years; height: 181535+cm; body
mass: 73.6 + 6.3 kg) who had been regularly soraéring (5 sessions per week) and also had norlgistf injury
selected for this study. The participants were csete from three professional teams. The subject® weally
informed about the procedures they would undengd,each read and signed an informed consent form.

Injury prevention programs

The 11+ program and HK injury prevention prograrh8-19] were performed three times per week as wgym-
before starting technical and tactical drills. Timgiry prevention programs are free to accessénpublications by
Daneshjoo and co-workers (2012) [18-19]. For coigpat the control group was asked to continue dh thieir
regular training and warm-up.

Anthropometric tests

All anthropometric tests were measured accordingstendard procedures of Lohman, Roche, &Martorell
(1988)[20]. Body mass (weight) was measured, wihigesubjects were minimally clothed without shoed shirts
using an electronic scale and recorded to the seafg [21]. Height of the subjects was measuneal standing
position, without shoes, using the Seca (Seca, Hagnlisermany) while the shoulders and head weeernrmal
position. Waist and hip circumference were measusiag a tape meter. Waist circumference was medsfter a
deep inhale and exhale midway between the infeniargin of the last rib and the crest of the iliumai horizontal
plane. Hip circumference was measured over thetgreeochanters at the widest level of hip, recdrde the
nearest 0.1cm [20]. WHR simply calculated by dimnglihe waist by the hip circumstances [4]. BMI cédted by
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weight in kilograms divided by height in meters argd (weight (kg) / [height (m¥).

RESULTS
The means of pre- and post-tests of the grouprasepted in Table 1. In the weight results didshatw significant
differences between pre- and post-testgs;£3.641, p=0.209), and group ,(=2.32, p=0.114). Moreover
interaction between time and group was not sigaifidF 3:=0.590, p=0.560).

Table 1. The means of pre- and post-tests of the@rp (values are mean + SD) and percentage of chan@g [values are mean (95%ClI)]
of pre-test to post-test.

Pre-test Post-test A% (95%Cl) p-value
The 11+
Weight (kg| 72.945¢ 71.7+4.¢ -1.1(-2.6310 0.34 0.11¢
Waist (cm) 79.1+3.6 78.7+3.5 -0.37(-0.68 to -0.07) 0.021*
Hip (cm) 97.8+3.1 97.4+3.2 -0.46(-0.77 to -1.14)  O@®*
WHR 0.80+£0.03 0.80£0.03  0.00(-0.004 to 0.004) 99Q.
BMI (kg/m?) 22.2+1.1 21.8+1.1 -0.33(-0.78 t0 0.12) 0.136
HK
Weight (kg) 71.5+7.0 71.0+76  -0.42(-1.47t0(.61 0.384
Waist (cm) 78.3+x3.4 78.2+33 -0.12(-0.4t00.15) 0.339
Hip (cm) 96.4+3.2 96.1+3.3 -0.37(-0.761t0 0.01) .05B
WHR 0.81+0.02  0.81+0.02 0.002(-0.002 to 0.006) 350.

BMI (kg/m?) 22.1+1.2 220+12  -0.15(-0.49t0 0.18) 0.341
Control group
Weight (kg) 76.4+5.8 76.3+6.3 -0.04(-2.13 t0 2.05) 0.966

Waist (cm) 82.9+4.8  82.9+4.6  0.04(-0.86t00.94) .920
Hip (cm) 98.3+2.  98.8:2¢  0.50+0.52 10 1.52 0.30¢
WHR 0.84:+0.03  0.83:0.03  -0.004(-0.01t0 0.004) 0.33

BMI (kg/m?) 22.7+1.1 22.7+1.3 -0.01(-0.65 to 0.62) 0.962
Legend: HK= HarmoKnee group; cm= centimeter; kg= kilogram; BMI= body mass index; WHR= waist to hip ratio; *=p<0.05

In the waist circumference results did not shownificant differences between pre- and post-tesi{gs3.033,
p=0.317). Significant differences was found betwgeoup (F35=5.045, p=0.012). The Bonferroni post-hoc test
showed differences in the 11+ (p=0.049) and HK (p%£0) compared to the control group. The partialsguared
statistic indicated a large effect size (0.23) lestw groups. Interaction between time and groupneasignificant
(F,35=0.649, p=0.529). The means of pre- and post-téstse 11+ group are presented in Figure 1.
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Figurel.Anthropometric factors in the 11+ group

The results did not show significant differencedws®n pre- and post-tests;@g=0.416, p=0.524), group
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(F,351.756, p=0.188) in the hip circumference. Intdmactbetween time and group was not significant
(F235=3.162, p=0.055). The means of pre- and post-téstee HK group are presented in Figure 2.
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Figure 2. Anthropometric factors in the HK group

In the BMI, results did not show significant maiifeet in time (F 35=1.656, p=0.207), group £§k+=1.505, p=0.237)
and interaction between time and groups6£0.507, p=0.607). No significant differences weoairfd in time
(F135=0.155, p=0.697) and interaction between time amdig (F3:=1.133, p=0.334) for WHR. Results showed
significant main effect between group, g5=4.345, p=0.021). The Bonferroni post-hoc test skwbwifferences in
the 11+ group (p= 0.030) compared to the controlgr The partial eta squared indicated a largecefiee (0.21)
between groups.

DISCUSSION

The aim of this study was to investigate the effafcthe 11+ and HK warm-up programs on the anthmogtoic
factors measures of young professional male sogdayers.This study increase available database on
anthropometric factors such as weight, waist apcchcumferences, BMI, WHR of young male professicsoccer
players. Results indicated significant differenéesthe 11+ and HK compared to the control groupwiaist
circumference with large effect size (Table 1). Tresent results confirm that both experimentabpams have
potential to positively effect on waist circumfecenof soccer players. The literature reviewed slibtat a waist
circumference greater than 83cm have a greater afskjury [15]. Then we can conclude that younglena
professional soccer players in present study arsaloin waist circumference (<83cm). This may beduse of
positively effects of playing soccer at professidegel.

The comparison in the WHR between groups showedrdfisant difference in the 11+ compared to thetcol
group with large effect size, but no difference waserved in the HK group (Table 1). These resutgest that
the 11+ possibly be more beneficial to improve WiHRroung male soccer players than HK. In other wpoertain
components of the 11+ injury prevention programsehhigher impact on the WHR than on that of the HK
elements.The above findings are in agreement \witket that reported the 8-week intervention exesdisgroved
WHR in 20 middle-age females (age 40.4+6.7 ye&?2). [A research showed significant reduction of WK %)
after 8-month in-session soccer activities in 38ngphandball players [21].

CONCLUSION
The results of this study enhance available datbasweight, waist circumference, hip circumferendgMI and

WHR of young male professional soccer players. Bajry prevention programs improved waist circurefece of
soccer players. The results showed that the 11¢ hasre potential to improve WHR than HK programrtker
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moadification of both programs may be required tityfumprove weight and hip circumference.
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