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Anthropometric Profiles of Physical Education and Sports Students
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ABSTRACT

Purpose: The aim of this study was to assess the anthropometric attributes of physical
education and sports students, who will teach physical education to children and young people
in the future.

Method: Two hundred fifty-eight male physical education and sports students (age: 22.40 +
2.75 years, height: 178.67 £ 9.43 cm, body weight: 73.44 + 13.64 kg) who are exercising
recreationally were assessed in terms of body mass index (BMI), ponderal index (RPI), waist-
to-hip ratio (WHR), percentage of body fat, somatotype, Cormique index, Monourier index,
acromio-iliac index, Martine index, bi-acromial index, and hip index.

Results: The results were as follows: BMI 22.86+2.66 kg/m2, RPI 42.89+1.77 cm/kg0.333,
WHR 0.79 £ 0.05%, body fat percentage 14.43+4.41%, endomorphy component; 3.5,
mesomorphy component; 4.3, ectomorphy component; 2.9 Cormique index 51.51£1.58%,
Monourier index 94.31+6.10%, acromio-iliac index 63.88 =+ 6.61%, Martine index
6.11+0.48%, bi-acromial index 22.32+1.86%, and hip index 13.89 & 0.97%.

Conclusion: The subjects were found to be normal, healthy individuals in terms of BMI,
WHR, and % body fat. They were found as mesomorphs who were also assessed to have mid-
sized trunk, sub-macroskelia, a narrow upper body and narrow hips.

Keywords: Anthropometric attributes, body indexes, physical fitness, obesity.

OZET

Beden Egitimi ve Spor Ogrencilerinin Antropometrik Profili

Amag: Bu calismanin amaci, gelecekte geng insanlara ve ¢ocuklara beden egitimini 6gretecek
Beden Egitimi ve Spor Boliimii 6grencilerinin antropometrik 6zelliklerini degerlendirmektir.
Yontem: Calismaya rekreasyonel olarak egzersiz yapmakta olan 258 erkek beden egitimi ve
spor boliimil 6grencisi (yas: 22.40+2.75 yil, boy: 178.67+£9.43 cm, viicut agirhigr: 73.44+13.64
kg) viicut kiitle indeksi (BMI), ponderal Indeks (RPI), bel-kalga oran1 (WHR), viicut yag
yiizdesi, somatotip, Kormik Indeks, Monourier Indeks, akromio-iliak indeks, Martine indeks,
bi-akromial indeks ve kalga indeksi agisindan degerlendirildi.

Bulgular: Analiz Sonuglarina gore katilimcilarin viicut kiitle indeksi (BMI) 22.86+2.66
kg/m2, RPI 42.89+1.77 cm/kg0.333, WHR, 0.79+%0.05, viicut yag yiizdesi, 14.43+4.41%,
endomorfi bileseni 3.5, mezomorfi bileseni 4.3, ektomorfi bileseni 2.9 Kormik indeks
51.51+%1.58, Monourier indeksi 94.31+%6.10, akromio-iliak indeks 63.88+%6.61, Martine
indeksi 6.11+%0.48, bi-akromial indeks, %22.32+1.86 ve kal¢a indeksi 13.89+%0.97 olarak
tespit edildi.

Sonug¢: Katilimeilar, BMI, WHR ve viicut yag yiizdesi agisindan normal ve saglikli olarak
bulundu. Orta boyutlu goévde, sub-makroskelia, dar {ist viicut ve dar kalgaya sahip olarak
degerlendirilen katilimcilarin mezomorfik bir yapiya sahip olduklart goriilmiistiir.

Anahtar Kelimeler: Antropometrik 6zellikler, fiziksel uygunluk, obezite, viicut indeksleri.
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INTRODUCTION

The close relationship among, somatotype, health and sports performance has been
known for a long time (Peeters et al., 2007). Since body type can be affected by genetic
factors, nutritional intake, socio-economic factors, age and gender, it is possible for
researchers to gain valuable information about different societies from the body type (Mari
Jesus et al., 2007). The most commonly used indirect methods for assessing body type are;
bioelectrical impedance, spectrophotometric methods and anthropometric methods (Duren et
al., 2008). Anthropometric method is relatively easy to apply and economically reasonable
thus making it a popular method among researchers (Kayithan and Erséz, 2009, Wang et al.,
2000; Karakas et al., 2005).

Somatotype assessment may be used to describe changes in the human physique over
the lifespan or as a result of physical activity and has been found to be inherited to a greater
extent than body mass index (Marta et al., 2011; Reis et al., 2007). Heath and Carter’s classic
anthropometric somatotype method consists of three components namely; endomorph,
mesomorph and ectomorph (Liiv et al., 2013). The endomorphy component describes the
relative degree of fatness of the body; the mesomorphy component is characterized by the
predominance of muscle, bone and connective tissue; and ectomorphy by linearity and
slenderness of built (Hazir, 2010; Peecters et al., 2007). There is a substantial evidence that
somatotype as a quantified description of a person’s body shape and performance are related
(Kandel, Baeyens and Clarys, 2014; Knechtle et al.,2011). On the other hand, somatotype can
be used as an important factor both in talent identification and assessing general health
(Kandel, Baeyens and Clarys,2014; Knechtle et al.,2011; Kamanl et al., 2003).

One of the most important health issues in modern society is obesity. Obesity is
generally related to inactivity, consumption of fast food, applied to high caloric diet. This kind
of life style can cause abnormal glucose tolerance, visceral fat accumulation, high blood
pressure, coronary heart disease, and orthopedic health problems and therefore it is a serious
issue that can have multiple concurrent negative effects on the body (Hurt et al.,2010;
Tremblay and Willms, 2003)

In 2011-2012, the prevalence of obesity in the United States was 16.9 in youth and
34.9% in adults (Ogden et al., 2014). United Kingdom also has a similar problem, with 19%
of males and 21% of females having a BMI value over 30 kg/m2 (Susan, Kiersten and Tim,
2003). According to Berghofer et al. (2008), the prevalence of obesity in United Kingdom

was 22.2 % in men and 23.0% in women in 2003.
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In modern society, obesity seems to affect children as well. Thirteen percent to 14% of
children in the United States are considered obese and in England this figure is 10-17%. In
2001, in obesity research study involving 6 countries (Brazil, United Kingdom, China,
Netherlands, Singapore, and the United States), it was found that children aged 4-11 have an
obesity rate of 2-3%. Between the years 1984 and 1994, the percentage of overweight
children has increased by 50% (Susan, Kiersten and Tim, 2003). In England in 2008, a total of
14.4% of boys and 13.3% of girls aged 11-15 years were classified as obese (Fraser et al.,
2012).

The best method for preventing and stopping this fast increase in obesity rates is the
combination of regular physical exercise and a balanced diet (Hills, Andersen and Byrne,
2011; Yahya et al., 2007). American College of Sports Medicine (ACSM) reported that
children and adolescents should accumulate a minimum of 60 minutes of physical activity
daily as part of transportation, physical education, sport, free play and planned exercise
(www.acsm.org, Retrieved; 28.09.2017). From this perspective, physical exercise in
primary/secondary and high school education and the availability of teachers who will
organize these exercises are of great importance.

With that thinking in mind, the purpose of this study is to assess the anthropometric
attributes of physical education and sports students who are going to be future leaders, and
teachers of children and young people.

METHOD

Subjects

Two hundred fifty-eight male students from a school of physical education and sports
who are exercising recreationally in some sports such as; water sports, athletics, soccer,
volleyball, basketball, combat sports, gymnastics, badminton, court tennis, archery and
fencing participated in this study (age: 22.40+2.75 years, height: 178.67£9.43 cm, body
weight: 73.44+13.64 kg). The inclusion criterion was usually exercising at least three times
per week and being 18 years or older. Professional players and body builder were excluded
from the study.

Firstly, participants were informed about the measurement process and the purpose of
the study. After this stage written consent was obtained from all the participants The
measurements were taken during a week at the same time of day 13:00 to 17:00 in physical

education and sports performance laboratory.
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Weight and height measurement: A mechanical measuring machine (NK 150; Nan, Istanbul,
Turkey) was used for measurement of body weight and height. Standard measurement
procedures were followed.

Body fat percentage measurement: A Holtain 0.2 mm sensitive skinfold caliper was used to
measure body fat percentage (Holtain Ltd, Crosswell, Crymych, UK). Skinfold thickness was
taken from the regions of the triceps brachii, biceps brachii, subscapular, suprailiac region,
chest, thigh, calves and abdomen. The Yuhazs formula was used to assess body fat
percentage.

Width measurements: This was measured with a sliding caliper (Holtain HLT-100, UK).
Girth measurements: This was measured with a nonflexible tape measure.

Somatotype determination: Made with a Somatotype - Calculation and Analysis software
(Sweat Technology, Adelaide, South Australia).

Statistical analysis

Data of the current study were analyzed using SPSS® Windows Statistical Programme
Version 17.0 (IBM® Corp., 2016, Armonk, NY) Normality assumption of the related data
was checked by the Kolmogorov Simirnov Test. All the variables presented normal
distribution descriptive data and other variables were reported as mean + standard deviation.
RESULTS

Weight, height, weight-to-hip ratio (WHR), ponderal index (RPI), and body fat
percentage are were shown in Table 1; breadth and circumference measurements were shown
in Table 2; skinfold thickness data are recorded in Table 3; body indexes in Table 4 and
somatotype components were shown in Figure 1 (Somatochart).

Table 1. Average values for the body proportions of athletes.
Mean = SD

Variables (n = 258) Evaluation
Height (cm) 178.67+9.43

Body weight (kg) 73.44+13.64

*WHR (%) 0.79+0.05 Low risk
**RPI (cm/kg %) 42.89+1.77 Optimal
Subcutaneous fat (%) 14.43+4.41 Optimal

*WHR= Weight-to-hip ratio; **RPI= Ponderal index
The results are as follows: BMI 22.86+3.05 kg/m?, body fat percentage 14.43+4.41%,
endomorphy component;3.5, mesomorphy component; 4.3, ectomorphy component; 2.9,

Cormique index 51.51+1.58%, Monourier index 94.31 + 6.10%, acromio-iliac index
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63.88+6.61%, Martine index 6.11+0.48%, bi-acromial index 22.32+1.86%, and hip index
13.89+0.97%.

Table 2. Data obtained for circumference and breadth evaluation.

Variables N([re]a:n;g)l)

Sitting height (cm) 92.01+5.14

Chest circumference (cm) 93.66+7.98

Hip circumference (cm) 101.30+7.66

Thigh circumference (cm) 51.39+£5.04

Calf circumference (cm) 36.54+3.07

Flexed biceps circumference (cm) 31.76+3.35

Humeral breadth (cm) 6.73+0.50

Femoral breadth (cm) 9.78+0.77

Biiliac breadth (cm) 24.82+2.00

Chest depth (cm) 19.52+2.31

Table 3. Skinfold thickness data.

Variables N(Iﬁa:n;ss)])

Bicipital skinfold (mm) 5.1+2.56

Tricipital skinfold (mm) 8.81 £4.01

Abdominal skinfold (mm) 18.17+£11.10

Suprailiac skinfold (mm) 17.65+12.18

Subscapular skinfold (mm) 11.88 +5.24
Table 4. Body proportion indexes.
Index Calculation Method N(Iﬁaznzﬂ;g)]) Evaluation
Body mass index (kg/m?) (Weight/height?) 22.86 + 3.05 Normal
Cormique index (%) (Sitting height/ height) x 100 51.51+1.58 Mid-sized trunk

[(Height-sitting height)/(sitting

_ 0 ) .
Monourier index (%) height)] x 100 94.31+6.10  Sub-macroskelia
Lo (Bi-iliac width/bi-acromial .
- 0,

Acromio-iliac index (%) width) x 100 63.88+£27.13  Wide shoulders
Martine index (%) (Height/chest width) 6.11+ 0.48 Na"gg‘&;pper
Bi-acromial index (%) g%:)—acromial width/height) x 22.32+1.86 Normal

Hip index (%) (Bi-iliac width/height) x 100 13.89+0.97 Narrow hips

Canakkale Onsekiz Mart Universitesi Spor Bilimleri Dergisi: 1(1): 35-45



MeanSomalohpe: 354329

Figure 1. Somatochart

DISCUSSION

Increased BMI, RPI, and WHR can lead to potential diseases, such as coronary heart
disease or diabetes mellitus. Although it has now become normal to see high values of these
aforementioned criteria in modern society, it is surprising to see increasing values for athletes
as well. For instance, one quarter of American football players are found to have second-
degree obesity in a study done by Joyce and Hecth (2005). At the same time, Guo et al. (2013)
reported that BMI values of the young and active professional athletes of strength sports in

China are 38 kg/m? for men, 110 kg and 37 kg/m? for women.

A study (total sample included 15,746 undergraduate universities from 22 countries)
was reported that obesity rate among university students was as 5.8 % for men and 5.2 % for
women. According to this study, overall obesity rate was 22 % (Peltzer et al.,2014). Obesity
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rate among Turkish university students (894 students from Cukurova University) was reported

as 4.9 % for male and 1.1 % for female (Uludz, 2016).

In a large study performed by International Health Behavior Survey in 2006, which
included 22 countries and involved 18,152 university students (male: 8,115; female: 10,037),
it was shown that the BMI values of subjects in certain countries were found as follows:
Belgium 22.1 kg/m?, United Kingdom 22.7 kg/m?, France 21.9 kg/m? Germany 22.8 kg/m?,
United States 24.3 kg/m? Bulgaria 23.1 kg/m? Greece 23.1 kg/m2, and ltaly 22.1 kg/m?
(Wardle, Haoue and Steptoe, 2006).

On the other hand; Santos et al. (2014) found BMI for female and male soccer players
were 22.2 kg/m? and 23.6 kg/m?, respectively. In the same study reported that BMI value for
wrestling and judo athletes were 22.5 kg/m? for female and 23.9 kg/m? for male combat

athletes.

In another study on 203 male soccer players in Spain (age 19 years), the BMI value was
calculated as 22.96+1.2 kg/m? (Gil et al., 2010). In a study done in Turkey on 153 males who
had different levels of physical activity, the BMI values were found to be as follows:
American football players 27.76+5.18 kg/m?, volleyball players 24.49+2.90 kg/m?, basketball
players 24.70 + 2.65 kg/m?, football players 23.37+2.78 kg/m?, and students who do not
exercise regularly 23.42+3.62 kg/m® (Pelin et al.,2009).

Another criterion for physical fitness is the amount of subcutaneous fat tissue.
Subcutaneous fat tissue value (%) differs between genders and among athletes of different
sports. It is said to be between 9-15% for males, and 14-21% for female aged up to >30 years
(Jeukendrup and Gleeson, 2017). In professional male judo athletes, the value was found to
be 11.4+£8.4% (Emerson et al., 2007). In this context; Sinirkavak et al., (2004) found the
subcutaneous fat tissue value of male physical education and sports students to be
11.80+0.55%. In a further study done by Akin et al., (2004) in 5 different sports including
100 male athletes, subcutaneous fat tissue values for different sports were found as follows:
wrestling 13.06%, soccer 15.1%, weight lifting 18.2%, handball 20.8%, and taekwondo
16.8%.

Bandyopadhyay (2007) found suprailiac, abdominal, tricipital, and subscapular skinfold
thickness of  sedentary young people aged 20-24 from West Bengal as 12.82+4.16 mm,
16.33+£5.90 mm, 9.40£2.44 mm, 13.03+4.36 mm, respectively. Kamanli et al. (2003) assessed
suprailiac, abdominal, tricipital, and subscapular skinfold thickness of physical education and
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sports students and found values of 11.36+6.31 mm, 12.37+4.71 mm, 9.95+5.20 mm, and
10.38+2.32 mm, respectively.

Franchini et al. (2007) studied male judo athletes with the purpose of determining their
anthropometric characteristics. The findings were as follows: femoral breadth 10.1 + 0.8 cm,
humeral breadth 7.440.8 cm, flexed arm circumference 38.1+4.2 cm, chest circumference

106.4+11.0 cm, hip circumference 102.5 = 9.0 cm, and calf circumference 40.9+5.8 cm.

In a Brazilian study involving champion bodybuilding athletes, body composition
elements were found to be as follows: femoral breadth 9.26+0.51 cm, humeral breadth
6.79+0.45 cm, flexed arm circumference 41.12 + 3.38 c¢m, and calf circumference 38.83+3.11
cm (Silva, Trindade and Rose, 2003). Rathore and Mishra (2016) reported that thigh and calf
circumferences of the male physical education students were 51.13+4.71 cm. and 34.92+2.88

cm.

Franchini et al.(2011) reported that endomorphy, mesomorphy and ectomorphy
components of Hungarian high level male judo athletes as 3.6+£1.9, 7.0+1.5 and 1.6+£0.9
respectively. Endomorphy, mesomorphy and ectomorphy components of the Brazilian elite

female judo athletes were determined as 3.6+1.9, 5.1+1.7 and 1.5+0.9.

Kamanli et al. (2003) also determined endomorphy, mesomorphy and ectomorphy
components of physical education and sports students as 2.15+0.75, 2.42 £1.03 and
3.01+£0.93, respectively. According to the same authors, medical students endomorphy,
mesomorphy and ectomorphy components were found as; 2.69+0.74, 2.29+1.24, 2.79+1.03

respectively.

Chan et al., (2003) found endomorphy, mesomorphy and ectomorphy components of
recreational tackwondo athletes as; 4.2+1.1, 4.7+1.0 and 2.9+1.0 respectively. Giannopoulos
et al. (2017) determined endomorphy, mesomorphy and ectomorphy components of the elite

level male volleyball players were 3.05+0.74, 2.32+1.09 and 2.93+1.01 respectively.

As we understand that there are many factors affecting body shape such as; genetics,
developmental history, physiology, age, physical activity level, environment, diet, ethnicity,
and social background (https://www.ncbi.nlm.nih.gov, Retrieved;30.09.2017)

The main limitation of the study may be a small sample size. Therefore, replication of
this study on larger samples will be helpful to obtain more reliable results. It is notable that
although there are numerous studies assessing physical fitness according to anthropometric

attributes, there are not many studies concerning body proportions for physical fitness.
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Turkish young male combat athletes were determined to have wide shoulders, narrow hips,
and medium-sized trunks (Catikkas, Kurt and Atalag, 2013). On the other hand, handball
players were found to have wide shoulders, narrow hips, and a mid-sized trunk, whereas

soccer players had a long body and narrow hips (Cakiroglu et al., 2002; Cikmaz et al., 2005).
CONCLUSION

The participants in our study were found to have normal BMI, RPIl, WHR, and % fat
values. According to the body indexes, they were found as mesomorphs who had sub-

macroskelia, mid-sized trunks, wide shoulders, and narrow upper bodies and hips.
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