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Abstract: Background/Objectives: Kinanthropometry is the science that deals with the
measurement of variations of the physical dimensions and composition of the human body,
according to the age and different degrees of nutrition of a person. This discipline postulates that
all the measurements obtained in statics will have an impact on the dynamics. This study’s objective
was to evaluate the kinanthropometric differences according different variables; Methods: The
study was done in a population of 403 persons, aged between 18 and 42 years, who were categorized
based on their biological sex and in what sport they usually practiced in a purely recreational way.
Measurements and indices were obtained following the protocol of the International Society for the
Advancement of Kinanthropometry (ISAK); Results: We observed significant differences in most of
the values, for example, men use the presented higher values in relation to weight, height and size
of some circumferences, in addition to Body Weight Index (BMI), Relative Index of the Lower Limbs
(RILL), percentage of muscle weight (%M) and percentage of residual weight (%R). On the other
hand, women presented higher values in most body folds, in addition to the Cormic Index (CI),
Body Density Index (BDI), percentage of fat weight (%F) and percentage of bones weight (%B);
Conclusions: This work could be useful for people to choose what kind of sport will be better for
them according to their morphotype.

Keywords: Kinanthropometry; anthropometric index; gender; amateur athletes, physical activity

1. Introduction

Anthropometry is a useful tool to establish differences between population groups based on the
different measurements and compositions of their bodies [1]. Each person has a series of
morphological characteristics that define them anatomically [2,3]. Thanks to the methodology
proposed by the International Society for the Advancement of Kinanthropometry (ISAK), the results
obtained can be interpreted [2,4]. In this article we will focus on locating differences, based on their
biological sex, between people who practice a specific sport modality recreationally or other. This
could be useful for many things, for example, reduce the risk of suffering from a multitude of
pathologies [4].

2. Materials and Methods

2.1. Legal Documents

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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People who collaborated as a sample in this study previously had to sign an informed consent.
They were informed about that the results obtained would be used for research purposes, always
preserving their right to privacy. This informed consent was approved by the Bioethics Committee
of the University of Extremadura (169/2019).

2.2. Inclusion Criteria

The inclusion criteria for the subjects to participated was not to suffer any type of pathology or
injury when the measurements were taken. Also, they had to be between 18 and 42 years old. They
should not have been on any type of special diet or ingesting any type of food supplement,
understanding the Mediterranean diet as standard, based on our geographical location [5]. To be
considered suitable for our study, they also must pass the Piercy criteria [3]. That means that they
had to do at least 150 minutes of moderate physical exercise or 90 minutes of intense physical exercise.
(Figure 1).

<18 years old Not selectable

( Sedentary lifestyle

<150 minutes of weekly moderate
exercise —{ Not selectable

or

Mediterranean
Diet

18-42 \_ <90 minutes of weekly intense exercise

afios ("

Amateur athlete

>150 minutes of weekly moderate Selectable men

exercise

° Selectable women
§ >90 minutes of weekly intense exercise )

Absence of
pathologies
orinjuries

>42 years old H Not selectable

Volunteers

Non Mediterranean Diet H Not selectable

Nutritional supplementation H Not selectable

Presence of pathologies or injuries Not selectable

Figure 1. Flow chart with the inclusion criteria of the participants in this study.

2.3. Exclusion Criteria

Several exclusion criteria were considered when we collected the sample. If the subject suffered
from any type of pathology or injury, if they had some type of diet different to the Mediterranean
diet, if they were not between 18-42 years old, if they did not meet the Piercy criteria, or if they
practiced more than one sport modality on a regular basis or even if they were competing at the
federative level.

2.4. Study Sample

We analysed 403 individuals with an average age of 25.03+4.65 years. The sample was divided
into groups based on their biological sex and the type of sport they regularly practiced, in a
recreational way (Table 1):

- Basketball: This group comprised 53 people, 27 men and 26 women, with an average age of
22,15+3,08.

- Handball: This group comprised 48 people, 26 men and 22 women, with an average age of
22,79+2,74.

- Walking: This group comprised 64 people, 32 men and 32 women, with an average age of
25,36+2,54.
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- Running: This group comprised 49 people, 40 men and 9 women, with an average age of

30,18+6,00.
- CrossFit: This group comprised 49 people, 38 men and 11 women, with an average age of
26,59+4,14.
- Football: This group comprised 69 people, 52 men and 17 women, with an average age of
25,14+4,34.
- Gym: This group comprised 31 people, 16 men and 15 women, with an average age of
25,39+4,98.
- Volleyball: This group comprised 40 people, 16 men and 24 women, with an average age of
22,28+3,34.
Table 1. Category of the subjects studied based on their biological sex.
Sport Total Men Women
N O/O N 0/0 N 0/0
Basketball 53 13,15% 27 10,93% 26 16,67%
Handball 48 11,91% 26 10,53% 22 14,10%
Walking 64 15,88% 32 12,96% 32 20,51%
Running 49 12,16% 40 16,19% 9 5,77%
CrossFit 49 12,16% 38 15,38% 11 7,05%
Football 69 17,12% 52 21,05% 17 10,90%
Gym 31 7,69% 16 6,48% 15 9,62%
Volleyball 40 9,93% 16 6,48% 24 15,38%
TOTAL 403 100,00% 247 100,00% 156 100,00%

2.5. Study Variables

This work follows the ISAK considerations and protocols [4], so we started with some
sociodemographic and lifestyle questions, like; their biological sex, age, hours and days of weekly
training and how many years they have been doing the same sport in a recreational way. Then, we
decided to collect some anthropometric measure; weight (kg), height (cm) in standing and sitting
position, the arm span (cm), the perimeter (cm) of the contracted arm, waist, hip, thigh and calf, the
diameter (cm) of the styloid of the wrist and the bicondylar of the femur, and the folds (mm) of the
biceps, triceps, male pectoral, subscapular, abdominal, suprailiac, thigh and calf. With all this
measures we calculated some kinanthropometric indexes; Body Weight Index (BMI), Ponderal Index
(PI), Cormic Index (CI), Relative Index of Lower Limbs (RILL), Body Density Index (BDI), and some
body composition measurements; Fat percentage (F%), Muscle percentage (M%), Bone percentage
(B%) and the Residual percentage (R%).

It is important to highlight that the pectoral fold was only analysed in men because we didn’t
want to create any uncomfortable situation with any women, and we considered that it wasn't
necessary for our study.

2.6. Methodology

Following the ISAK considerations [4], each measurement was performed by the same person,
who haves the ISAK level 1 accreditation. To try to minimize a possible measurement mistake, all the
measurements were done three times. All the instruments that were used are homologated: electronic
scale with a height rod (model SECA701®), tape measure (model Lawton18-0160®) and a digital
calliper (model Trimmeter H3001®).

2.7. Statistical Analysis

IBM-SPSS Statistics 25.0® software was used to analyse all the results, with a confidence interval
of 5% (p<0.05) and a high level of significance on 1% (p<0.001). The qualitive variables were analysed
using the Chi-square Test or Fisher’s exact Test if more that 5% of the expected square were less than
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five. Meanwhile, for the quantitative variables, we used the Shapiro-Wilk and Levene Test, besides
the Student’s T-Test for independent samples or the Mann-Whitney U Test in case for dependent
samples [6].

3. Results

The different results obtained in this investigation are reflected below.

3.1. Sociodemographic and Lifestyle Results of the Participants

The sociodemographic and lifestyle results of the participants show the existence of several
statistically significant differences depending on sex in terms of age (p<0.001) and hours of weekly
physical activity (p 0.023), being in both cases higher among men than among women (Table 2).

If we evaluate the differences based on sex in each of the sports modalities, we did not observe
statistically significant differences in the sociodemographic values between those people who
practiced basketball and handball, but we did observe them in the rest of the sports analyzed. In the
age variable, differences were observed between those people who ran (p<0.001) and those who
practiced volleyball (p 0.011), being higher among men. Regarding the hours of physical activity per
week, differences were observed between people who walked, ran, went to the gym and those who
played volleyball (p<0.001 in all cases). The values were higher among men in all cases except in the
case of those that go to the gym. If we analyzed the days of training per week, we observed
statistically significant differences between those who played football (p 0.001) and volleyball (p
0.002), being the values higher among women and men respectively. Regarding years of regular
training, statistically significant differences were observed between those who walked (p 0.015), those
who ran (p 0.015), those who did CrossFit (p 0.035) and those who played volleyball (p 0.047), being
higher among men in all cases except among the group of those who walked (Table 2).

Table 2. Sociodemographic and lifestyle results of the participants. = Masculine, 9= Feminine, * =
statistically significant results.

Analyze Basketb Handb Walkin Runnin CrossFi Footbal Volleyb
d Total 11 I ¢ IS L
Variable a a 8 8 a
22.15+3.022.79+2.25.36+2.30.18+6.26.59+4.25.14+4.25.39+4.22 .28+3.
25.03+4.65
74 54 00 14 34 98 34
d d d d d d d d
d 22.8 23.0 25.3 31.6 26.5 25.3 24.6 23.8
25.90 9 8 8 5 0 5 9 8
Age +4.89 +2.8 +2.7 +2.3 15.3< '14.0 +4.6 +5.6 +2.4
<0.001 9 0.07 6 04 4 09 3 001 9 07 7 05 1 04 7 0.0
* 5 @ 40 @ 61 @ . ? 76 @ 04 @ 28 @ 11*
Q 21.3 224 253 23.6 26.9 24.5 26.1 21.2
23.64 8 5 4 7 1 3 3 1
+3.86 +3.1 +2.7 +2.7 +4.3 +4.4 +3.1 +4.2 +3.4
4 6 7 6 8 2 7 6
5.60+0.42.27+0.73.63+1.85.18+0.85.75+1.93.26+1.36.00+1.7
4.65+1.91 5.45+1.08 9 8 7 6 7 4 5
Training & d d d d d d d d
hours . 4.68 5.37 5.62 2.28 3.93 524  5.35 2.88 7.00
per +1.90 +1.4 0.57 +0.5 0.5 +0.6 <0. £1.8 <0. £0.9 01 +2.1 0.6 +0.8 <0. +0.0 <0.
0.023* 5 0 8 001 2 001 4 1 9 001 0 001
week o 8 83 . N 42 50 . .
460 Q Q Q Q Q Q Q Q

5.54 559 225 233 5.00 700  3.67 533
+1.94
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+0.5 +0.5 +0.8 +1.5 +0.4 +0.0 +1.6 +2.0

1 0 8 8 5 0 3 1
3.65+1.36 3.6210.954.2110.92.3010.84.6511.63.4110.64.0411.42.8111.04.25i1.3

9 1 1 1 2 8 2

d d d d d d d d

Training ;;3 3.67 4.23 2.25 4.85 3.45 3.73 2.63 5.00

days 1141 *1.2 09 0.7 15 06 15 1.0 00
per 0.138 1 073 9 08 2 00 1 00 0 04 1 00 2 03 0 0.0
week 2 3 Q 66 2 71 2 71 2 08 9 01* @ 41 @ 02

323 3.58 4.18 2.34 3.78 3.27  5.00 3.00 3.75

1128 +0.5 +1.0 +0.9 +1.8 +0.6 +0.0 +1.1 +1.5

8 1 0 6 5 0 3 1
7.40+4.70.26+0.53.04+2.51.49+0.59.19+6.11.81+2.56.11+3.4

5.02+4.99 7.31+3.79 5 9 4 6 0 4 4

d d d d d d d d

Years 5.? 4 7.50 7.04 0.23 3.47 1.57 8.94 1.00 7.38

of 1518 +4.0 +4.5 +0.5 2.4 +0.5 +6.8 +1.5 +2.6
training 0.584 0 072 0 05 1 00 7 00 7 00 5 05 6 01 3 0.0
2 4 Q2 69 Q@ 15% @ 15% @ 35 @ 63 @ 70 @ 47%

4;3 7.12 7.89 0.29 1.22 1.00 9.94 2.55 5.10

1168 +3.6 +5.1 +0.6 +2.1 +0.0 +2.9 +3.0 +3.7

3 6 6 1 0 7 8 3

3.2. Anthropometric Results of the Participants

The anthropometric results of the participants show the existence of statistically significant
results between men and women. Men had greater weight (p<0,001), standing height (p<0,001), sitting
height (p<0,001) and arm span (p<0,001), also greater circumferences in the arm (p<0,001), the waist
(p<0,001) and the calf (p<0,001), besides the styloid diameter of the wrist (p<0,001). On the other hand,
women tended to have greater measurements in the folds, especially on the tricipital (p<0,001),
subscapular (p<0,001), abdominal (p<0,001), suprailiac (p<0,001) and thigh (p 0,008) (Table 3).

Among amateur athletes who played basketball, we observed statistically significant results that
indicated higher values in men compared to women in; weight (p<0,001), standing height (p<0,001),
arm span (p<0,001), waist (p 0,004) and the thigh circumference (p 0,001), styloid diameter of the wrist
(p 0,004) and bicondyle diameter of the femur (p 0,024). Women had significantly higher values in
some folds, like the tricipital (p<0,001), subscapular (p 0,006), abdominal (p 0,001) and the calf (p 0,048)
(Table 3).

Among amateur athletes who played handball, we observe statistically significant results that
indicated higher values in men compared to women in; weight (p<0,001), standing height (p<0,001),
sitting height (p<0,001), arm span (p<0,001), some circumferences like; the arm (p<0,001), waist (p
0,023), hip (p 0,008), thigh (p<0,001), calf (p 0,016), and the biceps fold (p 0,028). Women had
significantly higher values in some folds, like the subscapular (p 0,002), abdominal (p<0,001) and the
suprailiac (p 0,007) (Table 3).

Among amateur athletes who walked regularly, we observed statistically significant results that
indicated higher values in men compared to women in; weight (p<0,001), standing height (p<0,001),
sitting height (p<0,001), arm span (p<0,001), some circumferences like the arm (p 0,005) and the waist
(p 0,001). Women had significantly higher values in some folds, like the tricipital (p 0,030) and the
suprailiac (p 0,039) (Table 3).

Among amateur athletes who ran regularly, we observed statistically significant results that
indicated higher values in men compared to women in; weight (p 0,001), standing height (p<0,001),
arm span (p 0,001) and the circumference of the waist (p 0,015). Women had significantly higher
values in some folds, like the tricipital (p 0,001) and the suprailiac (p<0,001) (Table 3).

d0i:10.20944/preprints202408.1317.v1
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Among amateur athletes who did CrossFit, we observed statistically significant results that
indicated higher values in men compared to women in; weight (p<0,001), standing height (p<0,001),
sitting height (p<0,001), arm span (p<0,001), some circumferences like the arm (p 0,001) and the calf (p
0,042), and the bicondyle diameter of the femur (p 0,019) (Table 3).

Among amateur athletes who played football, we observed statistically significant results that
indicated higher values in men compared to women in; weight (p<0,001), standing height (p<0,001),
sitting height (p<0,001), arm span (p<0,001), some circumferences like the arm (p 0,008), waist (p 0,006)
and calf (p 0,002), also in the styloid diameter of the wrist (p 0,002). Women had significantly higher
values in the circumference of the tight (p 0,014), and some folds, like the tricipital (p<0,001),
subscapular (p 0,001), abdominal (p 0,031) and the suprailiac (p<0,001) (Table 3).

Among amateur athletes who go regularly to the gym, we observed statistically significant
results that indicated higher values in men compared to women in; weight (p<0,001), standing height
(p<0,001), sitting height (p<0,001), arm span (p<0,001), the circumference of the arm (p<0,001) and the
bicipital fold (p 0,011). Women had significantly higher values in some folds, like the tricipital (p
0,012), subscapular (p 0,003), abdominal (p 0,001), suprailiac (p 0,024) and the tight (p<0,001) (Table
3).

Among amateur athletes who played volleyball, we observed statistically significant results that
indicated higher values in men compared to women in; weight (p<0,001), standing height (p<0,001),
sitting height (p<0,001) and the circumference of the arm (p<0,001). Women had significantly higher
values in some circumferences like the tight (p 0,003) and the calf (p 0,035), the bicondyle diameter of
the femur (p 0,042) and the tight fold (p 0,009) (Table 3).

Table 3. Anthropometric results of the participants. &= Masculine, $= Feminine, * = statistically
significant result.

Analy
Vz:rcila Total B;Zlflet Hanld bal Walking Running CrossFit Football Gym Volllfiyba
ble
73.70£11 80.69+8 76.85+15. 71.79+11. 69.57+8.978.99+11.71.93+11.70.85+11.67.52+8.7
.86 .83 80 56 0 03 12 23 1
d
aoy 561 @ g 3 o 3 o s
+10.4 6 86.29 79.23 7152 83.09 7546 7745 7539
Weigh 6.3 _ +5.07 +7.65 +8.07 #857 984 911  +451
¢ 4 <0, 5 <0, <0,0 <0,0 0.0 <0, <0, <0, <0,
(1)8 o (1)8 01* 01* 01+ 0(31 0(31 021 0(31
Q 75.0 Q Q Q Q Q Q Q

65.43 2 65.68 64.35 60.90 64.82 61.12 6381 62.27
890 £73 +6.86 +9.92 739 529 £724 886  %6.60

7
173.98+9 180.75+ 177.10+9. 168.78+7. 174.16+8.174.41+6.174.65+9.170.52+9.170.40+7.
.38 6.61 31 36 23 87 26 06 12
d N d d d d d d d
178.1 15; 18;1'7 173.8 176.1 176.4 1780 177.4 175.6
Standi 0 w61 4121 6 0 5 2 4 3
ng +7.97<0, 3 <0,” 6 <00 +4.68 <00 +7.64 <0, £5.97 <0, £7.69 <0, +4.76 <0, +4.30 <0,
height 00 00 0 1’* 0 1’* 001 001 001 001 001
? 1* 177 1* Q @ f e * @ * Q * 9o ¥
167.4 35 168.0 163.7 165.5 167.3 1643  163.1 166.9
7 9 0 6 5 5 3 2
+5.3

+7.60 0' +7.94 +5.93 +.45 +4.97 +5.17 +6.21 +6.50
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35.34+3. 36.07+2 34.78+2.7 36.40+4.3 35.07+3.135.32+3.335.04+3.334.97+5.134.53+2.3
47 49 8 8 1 8 1 9 9
g 337 d g g g c e} d
Calf 35.70 2; 35.65 37.38 3493 3584 3574 36.03 33.56
erim +3.77 ’ ; 0 +2.95 +4.65 +3.06 £3.52 341 £7.00 299
peter 0.0 Q 0.3 0.0 0.07 0.4 0.0 0.0 0.2 0.0
08* 10 16* 4 94 42* 02* 45 35%
? 36.4 Q Q ? ? Q Q Q

34.77 2 33.75 35.42 35.72 3350 3288 33.83 35.17
284 £26 220 +3.92 +3.47 206 173 157 £1.66

7
7.768)(0'7 8'1778)(0. 8.00x0.65 7.50x0.77 7.80x0.687.68x0.737.86x0.797.50x0.857.45x0.72
Styloi d

d d d d d g g d
d 8.46 8.00 7.67 7.83 7.76 8.03 7.71 7.31

¢ +0.76 7 = 0.0 £0.63 +0.74 +0.67 _+0.64 _+0.80 +0.72 _ +0.70

ter o 00 3 04 1.0 0.08 0.5 0.1 0.0 0.1 0.3
* *
V\ilie;t 1 727 s g 00 o 4 0 95 o 61 0 02 0 60 0 33
7.57 0.5 8.00 7.34 7.69 7.41 7.35 7.28 7.54
+0.77 9 +0.69 +0.79 +0.78 097 049 094 0.74
14.15+1. 14.48+1 14.46+0.8 13.60+1.4 14.42+1.513.92+1.013.97+1.213.93+0.914.66+1.2
25 16 5 3 0 5 7 0 2
d
Bicon o 14.8 14(?58 d d d d d d
dylar 14.24 3 13.92 14.44 14.11 14.01 13.99 14.19
diame +1.26  +1.0 0.0 4095 +1.41 +156 +1.05 133 094 098
ter of 00 8 2'4 7T 0.2 0.06 0.8 0.0 0.5 0.6 0.0
the 56 ¢ -, 98 7 46 19* 78 73 42*
femur 14.00 14.1 Q Q Q Q Q Q Q

2 14.32 13.27 14.33 13.27 1388 13.85 14.98
1.1 +0.72 +1.39 +1.30 +0.79 +0.73 +0.89 £1.27

*
1.22
4
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8.834367 966;"3‘9 9.50+3.34 11.32):3.9 8.41+4.066.51+2.658.67+3.158.26+3.046.93+1.76

g 833 d g g g (e} d g
8.72 N 10.46 12.16 8.10 6.05 8.37 9.56 6.88
Biceps+3.76 +3.65 +3.51 +4.17 247 £3.09 324 171
fold 0.4 o 0.1 0.0 0.11 0.2 0.2 0.1 0.0 0.8

68 66 28* 0 67 02 67 11% 86
Q 10.4 Q Q ? ? Q Q Q

8.99 2 8.36 10.56 9.78 8.09 9.59 6.87 6.96
+3.54 4.0 £257 +4.31 +3.38 £2.77 326 213 £1.83

9
14.15+5. 16.38+5 13.31+4.5 18.16+5.1 12.67+3.911.86+4.712.00+4.915.19+6.013.35+4.7
37 .20 4 1 9 8 9 5 3
g
g 12.9 d g g g (e} g ad

12.41 3 12.42 16.78 11.80 11.84 1019 1263  12.69
Tricep+4.73  +4.2 0 +4.09 +4.44 +3.77 480 +4.08 560 +5.00

< 4 < 4 < 4
s fold 007 00 0.1 0.03 0.0 09 o 0.0 0.4
v Qo 42 0* 01* 68 . 12* 77
Qe 199 9 Q Q Q Q Q Q

16.91 6 14.36 19.53 16.56 11.91 17.53 17.93 13.79
+5.18 +3.3 +4.90 +5.42 +2.30 +4.93 +3.14 +5.40 +4.60

2
12.02+4. 13.93+5 12.42+4.1 13.88+3.8 13.954;4.97.2%2. 6 610.65i4.512.38i5.515.00i4.1
95 19 8 5 9 2 2 0
d
Male & 13.9 d d o o d d d

pector 12.02 3 12.42 13.88 13.95 7.29 10.65 1238  15.00
al fold+4.95 - 5.1 - +4.18 - +3.85 - +4.99 - +266 452 552  +4.10 -
9 - - -
? Q Q Q ? Q Q Q Q

16.55+7. 20.04+5 17.00+5.6 23.75+7.3 13.78+4.412.69+5.012.49+4.818.16+8.213.70+5.0

07 .79 9 6 2 0 9 2 3
(e}
Subsc 14.78 3 14.69 2291 13.20 12.29 11.42 14.13 14.75
apulari6.15 <0 +6.3 ‘ +4.25 +4.92 +4.00 +543  +447 +634 521
fold OO’ 8 o6 0.0 0.36 0.0 0.2 0.0 0.0 0.2
Q 02* 3 54 97 01* 03* g7
1* *

19.35 3 19.73 24.59 16.33 14.09 1576 2247  13.00
752 42  +6.06 +9.18 550  +2.81 476  £7.95  +4.89
0
16.95+7. 20.08+6 15.94+5.4 23.36+7.6 14.71+4.914.35+6.113.06+.6219.19+8.414.65+4.5
23 47 3 1 0 7 4 6 6
d

o 1;.1 o o] o o o] o] o]
0.0 0

minal <0, <0,
fold 15.14 00 9 01 13.27 7 22.660.46 14.25 0.1 14.16 0.6 12.13 0.0 14.69 0.0 14.50 0.8
+6.58 1* £7.0 , #4438 [ 518 4 +4.96 64 +6.70 95 +6.39 31* +5.20 01* £5.03 68
3

Q Q ? Q ? Q ? ? ?
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19.81  23.0 19.09 24.06 16.78 15.00 1588 24.00 14.75
+7.30 8 +4.90 +9.48 +4.27  +4.02 490 876  +4.33

+4.1
7
16.68+7. 21.94+7 16.56+5.2 23.38+8.5 12.63+4.212.33+4.413.236.217.61+7.114.68+4.8
7 13 3 1 6 3 0 1 4
d
d 20.3 d d d d d d d
Guprai 1460 0 1473 2119 1163 1188 1152 1488 1531
e 2651 iE;.?y g +5.05 . +5.80 - £340 ) +4.35 . £5.56 ) 2544 . +4.57 .,
fold (1)8 o &7 07, o 001 g5 0O op
° W6 2 Q Q Q Q Q
1999 5 1873 07 1711 1409 1847 2053 1425
272 51 466 £499 444 2511 4767  +5.07
7
16.44+8. 46.79+6 13.356.6 21.69+8.3 19.88+6.214.14+8.013.93+7.720.818.210.85+4.8
03 41 3 6 4 5 0 0 8
d
d 16.1 d d d d d d d

15.69 5 12.81 20.63 19.10 14.66 14.60  14.50 8.44
Thigh +7.44 59  16.03 +6.78 +6.06 820 +8.07 539 < +4.15

Fold 00 4 04 0.5 0.31 0.0 0.4 0.2 OOi 0.0
18* @ 61 40 3 65 11 09 . 09*
Q 17.4 Q Q ? ? Q Q Q

17.63 6 14.00 22.75 23.33 12.36 11.88 27.53 12.46
+8.77 +6.9 +7.36 +9.69 +6.18 +7.61 +6.18 +4.37 +4.74

1
12.78+4. 13.77+4 12.54+3.9 15.61+5.8 14.1414.810.961r3.91‘36i5'5711.55J_r2.811.1813.8
97 .60 8 5 3 7 6 6
c
(e} 12.5 d d (e} (e} c e} e}

12.40 6 13.31 15.25 13.68 10.92 11.33 11.38 9.81
Calf +5.04 +4.6 +3.84 +5.35 +4.67 +4.23 +6.06 +3.34 +4.04

Fold 00 8 4'8 0.1 0.62 0.1 0.9 0.9 0.7 0.0
54 ¢ 49 7 55 02 27 34 67
? 15.0 Q Q ? ? Q Q Q

13.38 4 11.64 15.97 16.22 11.09 11.47 11.73 12.08
+4.81 +4.2 +4.04 +6.38 +5.24 +3.08 +3.81 +2.34 +3.53
4

3.3. Kinanthropometric Results of the Participants

The kinanthropometric results of the participants show the existence of statistically significant
results between men and women inn all the categories that we analysed. If we only compare between
men and women, we found statistically significant results in the BMI, CI, RILL and BDI (p<0,001 in
all of them) (Table 4).

e  For the BMI variable we observed statistically significant differences between men and women,
the results were higher among men in; basketball (p 0,003), handball (p 0,002), people who

walked (p 0,003), CrossFit (p<0,001) and volleyball (p 0,001) (Table 4).
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e  For the PI variable we observed statistically significant differences between men and women in
CrossFit (p 0,017). The results were higher among women (Table 4).

e  For the ClI variable we observed statistically significant differences between men and women in;
basketball (p 0,003), gym (p 0,012) and volleyball (p 0,022). Except in volleyball, the results were
always higher in women than in men (Table 4).

e  For the RILL variable we observed statistically significant differences between men and women
in; basketball (p 0,005), gym (p 0,012) and volleyball (p 0,021). Except in volleyball, the results
were always higher in men than in women (Table 4).

e  For the BDI variable we observed statistically significant differences between men and women
in; basketball (p<0,001), handball (p<0,001), the ones that walked (p<0,001), running (p<0,001),
CrossFit (p<0,001), football (p<0,001) and volleyball (p<0,001). The results were higher among
women (Table 4).

Table 4. Kinanthropometric results of the participants. o= Masculine, ?= Feminine, * = statistically
significant result, BMI= Body Weight Index, PI= Ponderal Index, Cl= Cormic Index, RILL= Relative
Index of Lower Limbs, BDI= Body Density Index.

Analy
zed o Basketh o dball Walking Running CrossFit Football Gym °°lcybal
Varia all 1
ble
242442, 24.67+£224.25+2.1 25.11+£3.222.90+£2.2 25.90+2. 23.48+2. 24.26+2. 23.20+2.
65 12 4 1 8 79 31 58 18
d
J 25.4 o d o oy d o3 d
24.85 9 25.09 26.26 23.06 26.70 23.77 24.53 24.49
BMI i2.65<0’ +2.1 00 +2.07 +2.86 +2.22 +2.55 <0, +2.41 +2.07 +2.02
00 2 03 0.0 0.00 0.3 001 0.0 0.5 0.0
1 * 02* 3* 22 % 61 47 (%
Q 23.8 ? % ? ? Q Q Q
23.28 2 23.24 23.96 22.22 23.14 22.57 23.96 22.34
+2.36 +1.7 +1.81 +3.17 +2.54 +1.54 +1.72 +3.07 +1.87
9
41.65+1.41.91+1 41.83+1.2 40.80+1.7 42.45+1.6 40.78+1. 42.12+.3 41.35+1. 41.95+1.
57 31 7 6 1 47 0 51 38
d
J 41.7 o d d o d g d
41.63 0 41.94 40.56 42.51 40.51 42.22 41.72 41.60
PI +1.60 +1.4 +1.15 +1.65 +1.61 +1.47 +1.39 +1.03 +1.34
07 5 02 0.5 0.29 0.5 0.0 0.2 0.1 0.2
81 @ 57 38 0 92 17* 55 73 05
Q 42.1 Q Q Q Q Q Q Q
41.67 1 41.71 41.03 42.19 41.70 41.80 40.97 42.18
+1.52 +1.1 +1.42 +1.86 +1.66 +1.10 +0.95 +1.86 +1.39
2
52.104+2. 51.54+152.47+1.5 52.48+1.4 49.76+£2.9 52.72+1. 52.01+1. 52.92+1. 53.46+1.
00 .80 2 8 4 35 50 65 04
d
d 50.8 d d d d d J d
51.78 3 52.47 52.28 49.50 52.76 51.84 52.22 53.91
CI :t2.21<0 ﬂ:Z.OO 0i1.47 +0.96 +3.13 +1.37 +1.68 +1.58 +0.73
OO’ 9 0'3 09 0.29 0.1 0.6 0.0 0.0 0.0
1% Q . 94 0 96 80 95 12* 22%
Q 52.2 Q Q Q Q Q Q Q
52.36 7 52.48 52.67 50.91 52.57 52.54 53.67 53.15
+1.47 +1.0 +1.61 +1.86 +1.52 +1.31 +0.43 +1.42 +1.11
4
RILL 92-22+7. 94.29£790.73+5.5 90.715.4 101.66+1 89.81::4. 92.42+5. 89.13+5. 87.143.

88 .53 9 4 2.30 87 71 92 66
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d d
d 97.1 d d 102.8 d d d d
93.52 0 90.72 91.34 1 89.65 93.10 91.65 85.53
:i:8.86<0 +9.1 0 0ﬂ:5.41 +3.49 +13.0 +4.94 +6.39 +5.82 +2.52
00’ 0 0'5 0.9 035 8 0.1 0.6 0.0 0.0 0.0
1* Q . 93 8 72 88 83 12%* 21%*
Q 91.3 Q Q Q ? Q Q Q

90.17 7 90.74 90.08 96.57  90.33 90.34  86.44 88.21
+542 +£38 £592  +£6.87 +6.22  +483  +1.54 +4.89  £3.95

0
18.22+8. 21.38+8 16.39+6.4 25.17+9.0 17.94+5.9 12.95+4. 14.34+6. 21.59+10 15.90+4.
20 .00 1 5 5 74 82 31 32
(e}
(e} 15.0 (e} (e} (e} g (e} (e} e}

13.85 8 11.94 18.96 16.08 11.48 11.84 13.22 11.82
492 44  £3.18  +£3.76 +4.27 = +3.68 < +5.60  +3.68  +2.13

BDI <0,7 " <0, <0, 0.0 <0, 0 <0, <0, <0,
00—>—00 001 oLk 001 001 001 001 001
1* 1* * * * * * *

Q 27.9 Q Q Q Q Q Q Q

25.14 1 21.66 31.38 2620  30.53 22.11 30.53 18.62
+£7.56  £5.0 £5.14  +£8.52 542  +690 £3.60 +6.90 £3.06
3

3.4. Body Composition Results of the Participants

The body composition results of the participants show the existence of statistically significant
results between men and women in all the categories that we analysed; %F, %M, %B, %R (p<0,001 in
all of them) (Table 5).

In the %F variable we observed statistically significant results between men and women in;
basketball (p<0,001), handball (p<0,001), those who walk (p 0,003), running (p 0,003), football (p<0,001),
gym (p 0,003), being always higher among women (Table 5).

In the %M variable we observed statistically significant results between men and women in;
handball (p 0,003), gym (p 0,001) and volleyball (p 0,047), being always higher among men (Table 5).

In the %B we observed statistically significant results between men and women in; handball
(p<0,001), CrossFit (p 0,015) and volleyball (p <0,001), being always higher among women (Table 5).

In the %R we observed statistically significant results between men and women in; basketball
(p<0,001), handball (p<0,001), those who walk (p<0,001), running (p<0,001), CrossFit (p<0,001), football
(p<0,001) and volleyball (p <0,001), being always higher among men (Table 5).

Table 5. Body composition results of the participants. = Masculine, $= Feminine, * = statistically
significant result, %F= Fat percentage, %M= Muscle percentage, %B= Bone percentage, %R= Residual

percentage.
Analy
zed. Total BaSkethandball Walking Running CrossFit Football Gym Volleybal
Varia all 1
ble
15.63+.7 17.7843 15.3942.4 19.35+£3.9 14.01£2.2 13.62+2. 13.5543. 16.52+4. 14.4142.
4 .07 6 4 9 51 11 35 57
(e}
(e} 16.2 (e} e} (e} (e} (e} d d
oF 14.49 <0 4 <0 14.22 18.56 13.57 13.45 12.71 <0 14.40 14.54
+3.22 00’ +3.3 Oo’il.9l<0,0i2.53 0.01 £2.09 0.0+2.70 0.3 i2.8600i +3.17 0.0 £2.67 0.7
1 2 1% 01* 3* 03* 81 % 03* 92
? Q Q Q Q Q Q Q Q

17.42 19.3 16.79 20.13 16.00 14.21 16.13 18.78 14.32
+3.82 9 +2.33 +4.88 +2.21 +1.69 +2.38 +4.38 +2.56
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+1.7
2
35.21+3. 33.22+2 35.06+3.1 33.64+2.0 34.43+2.7 38.92+2. 36.24+3. 34.29+3. 35.88+2.
24 .59 4 9 4 51 09 69 43
g d
d 33.2 d 333.6 d d d d d
35.82 2 36.26 8. 34.58 38.89 36.53 36.30 36.81
+3.25 +2.7 £2.83 +2.84 +2.08 +3.43 +2.79 +2.01
»M ;% 7 0.9 0.00i2'150.87 04 0.8 0.1 0.0 0.0
1 Q 99 3* 4 32 74 83 (% 47*
Q 33.2 ? ? Q Q ? ? Q

34.24 2 33.64 33.60 33.77  39.03 3537  32.15 35.26
+£3.00 £24 £292 +2.05 +2.25 £375 £140 £336  £2.53

4
26.19+3. 26.44+2 26.88+2.9 24.51+3.7 28.02+2.4 24.01+2. 26.83+2. 25.63+£3. 27.52+3.
29 .94 5 5 8 89 28 78 23

e
J 26.4 d J J J d J J

25.57 5 25.43 23.66 2772 2348  26.65  25.17 24.60
+291  £3.1 £2.44 +2.85 +2.24 £241 229  £2.72 £2.09

0,
P ;(())’ 909 <00 007 0.0 0.0 0.2 0.5 (T(())i
k9 9 oI 0 60 I+ 52 0l *
° 264 9 @ ? ¢ g ’ y

27.19 4 28.58 25.36 2938 2585 2738  26.11 29.47
+£3.60 £2.7 £2.59 +4.35 +£3.15 £3.74 £222 471 £2.23

3
22.97+1. 22.56+1 22,6715 22.50+1.6 5y <31 50 23.44%1. 23371, 23.56+2. 22.19+1,
67 59 7 0 22N 46 31 66 56

c
d 24.1 d d d d d d d
2412 0 2409 2409 2414 2418 2411 2413  24.05
+ + + + + + + + +
wr 024 %’0<0, 0.10<00 0.08<00 013 _o +0.53_ +0.15 0.0702 032
00— 00 ’ ’ 001———001———001 ' 001
2 s 01% 01% . . . 30 .
e 209 9 Q Q Q Q Q Q

21.15 6 20.99 2091 20.84 2090  21.11 2296  20.95
+1.30 0.1 +0.21 +0.09 +0.23  £0.21 +£0.15 +£3.80 +0.16
5

4. Discussion

The objective of this study was to define a population of amateur athletes taking into a count a
sociodemographic, anthropometric and kinanthropometric aspects, the main purpose was to define
the existence of differences between them based on their biological sex and what kind a sport
modality they practiced. As other authors believe, like Oja [6], we think this could be used to promote
the health benefits or regular physical exercise. In addition, it could also be used to establish
personal training plans based on their morphological characteristics [7], or even in recruiting sporting
talent at an early age [8].

Based on Piercy criteria [3] and ISAK methodology [4], we analysed a population of 403
individuals, aged between 18 and 42 years. All of them were characterized by not having any kind of
relevant pathology or injury, also, because of our geographical location, we decided that they should
be following a Mediterranean diet [5]. We did all this because we were looking to avoid any extrinsic
factor that could affect the results of our sample.

The results obtained in our research reflected that, on average, men tended to perform more
hours of physical activity per week than women. There are other studies that obtained different
results [9], but that could be motivated for many reasons. Probably is a consequence of the size of the
sample and the sociodemographic characteristics of the area where the data was collected. We believe
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that being a man or a woman does not affect the amount of exercise that an individual can
performance. As other authors, like Palmer [10], we consider that this depends more on variables as
disparate as age, geographical location, local culture, the existence or absence of sports facilities,
promotion of sport by government entities and media, etc.

Some people believe that men tend to practice team sports in order to socialize and compete
among themselves [11], while women tend to practice individual sports to seek the goal of feeling
physically well [12]. In our opinion, this hypothesis is outdated, even we could argue if it is sexist. It
is true that in our sample we observe a greater presence of men in team sports, but we cannot say
that this is a universal true, we should analyze a larger sample to confirm or deny these hypotheses.

Anthropometric and kinanthropometric differences were also observed between men and
women in our sample. In general, men tended to present higher values in terms of weight, height,
size of circumferences and skinfolds, as well they used to have higher values of %M. Women tended
to present higher values in indexes like BMI and percentage of body composition, especially in %F
and %B. These results were also observed by other authors in their research, like it happened Bredella
[13].

Strengths and limitations of Study. We believe that one of the greatest strengths of this study is
that we used an international standardized methodology, which is what the ISAK proposes. Also, we
use Piercy’s criteria to define a person as an amateur athlete. This allows us to compare our results
with other researchers who use the same methodology. Regarding the limitations of this study,
although the sample is big, it’s always advisable to try to increase it, so it would be interesting to
continue expanding the data collection and even, it would be interesting to carry out in other
geographical locations. Because, that way, we could obtain more and better conclusions.

5. Conclusions

Anthropometry can be used to measure differences between populations groups taking into a
count many variables, in this case we decided to use the biological sex within different groups that
were categorized by the sport modality they usually performance in a recreational way.

We consider that it's necessary to follow the guidelines stipulated by the ISAK and Piercy’s
criteria, because that helps to have a standardized protocols and definitions between all the
researchers of the world.

Statistically differences were observed in all the sports modalities we study between men and
women. This can be useful, not only to define a group, also if we're trying to personalize training or
even to advise a person of which sport modality may best suit them based on their morphology.
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