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ABSTRACT 

This research aims to establish the reference values of genitometric parameters in young men of the pubertant period 

living in the Republic of Sakha (Yakutia) and the peculiarities of their relation with somatometric and physiometric 

indicators. 74 young men of Yakut nationality were examined by standard research methods: anthropometry, 

dynamometry, spirometry, assessment of body composition by bioimpedansiometry and ultrasound of testicular 

research. Anthropometric parameters have the highest variability, physiometric parameters are the most stable. In two 

groups of young men with normal and elevated BMI values, differences in component body composition were shown. 

The most stable were the indicators of body fluids, mineral mass, the most variable is fat mass. Among the 

genitometric indicators, the most variable were the length of the testicles, the most stable and independently varying 

are the shyrotic size of the testicles. All orchidometric indicators of the study groups had statistically significant 

bilateral differences with their right-hand predominance. The results of the research can be applied to facilitate 

standardization of the assessment of growth, adolescent development of clinical pediatrics and in the field of public 

health. Obtained data of genitometric indices can be used as reference values in andrological practice for assessment 

of development and compliance with age norms in diagnosis of disorders.

Keywords: genitometric parameters, somatometric indicators, genitometric indicators, reproductive 

functions, Republic of Sakha (Yakutia)  

1. INTRODUCTION

It is a well-known fact that modern human conditions 

lead to a steady deterioration in male fertility rates, a 

close relation between a decrease in the hormonal 

function of the testicle with an increased frequency of 

meta-bolic syndrome, a change in metabolism and the 

development of cardiovascular and other diseases. Many 

authors emphasize the urgent need for constant 

monitoring of the physiological development of the 

reproductive functions of the male body, revision and 

development of new regulatory criteria. 

It should be noted that some domestic and foreign 

researchers analyzed the relation of genitometric 

indicators with data from the general anthropomet and 

somatotype as conjugated parameters of physical status 

and re-productive functions (Gayvoronsky I.V., 

Mazurenko R.G., Lebedev E.Yu., Shalaby M.E., 

Tikhonov D.A.). 

Genitometric indicators are significant criteria for 

assessing general, reproductive health, gender identity, 

determining the quality of life in general (Kamalov 

A.A., Colombo F., Casarico A., Lynn R., Park S., Seo

J.T. et al.).

 When analyzing scientific resources, we did not 

find data containing information on genitometric studies 

of populations living in the Republic of Sakha 

(Yakutia). Due to the technical and ethical 

characteristics of such studies, there are comprehensive 

assessment limits, but, despite this, the problem requires 

special study. The development of reference values of 

genitometric parameters of young men, as well as the 
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search for laws of the relation of morphometric, 

physiometric parameters with genitometric parameters 

in the pubertal period of development of young men of 

the Republic of Sakha (Yakutia) is relevant. 

2. THE PURPOSE OF THE RESEARCH  

We should establish reference values of genitometric 

parameters in young men of the pubertant period living 

in the Republic of Sakha (Yakutia) and the peculiarities 

of their relation with somatometric and physiometric 

indicators as conjugated with pre-announcers of 

reproductive functions. 

The objectives are: 

1. to determine the variability of somatometric, 

physiometric parameters, body composition. 

2. to set variability of genitometric parameters. 

3. to determine the nature and patterns of the relation 

of somatometric parameters with genitometric 

parameters. 

The scientific and practical significance of the 

results of the study is determined by establishing the 

reference values   of the main genitometric parameters   

of young men of pubertant age, which can be an 

assessment of their reproductive health, somatic 

pathology and its concomitant disorder, associated with 

individual anthropometric indicators and changes in 

body composition. The results of the research can 

become an informational basis for the advisory and 

diagnostic practice of doctors of any specialty. 

Table 1. Statistical characteristics of anthropometric 

and physiometric parameters, р≤0.05 

 Parameters M±m minimu

m values 

maximum 

values 

1 Weight, kg 70±4.39 65.61 74.39 

2 Height, m 172.36±4.17 168.19 176.53 

3 Waist 

circumference, 

cm 

77.41±1.89 75.52 79.30 

4 Hip 

circumference 

92.71±2.33 90.37 95.04 

5 Waist/hip ratio 0.85±0.04 0.81 0.88 

6 BMI 22.09±0.82 18.35 25.82 

7 Right brush 

force, kg 

40.28±1.65 32.76 47.81 

8 Left hand force, 

kg 

37.26±1.52 30.31 44.20 

9 Starting thrust, 

kg 

126.97±8.50 91.21 162.74 

10 Lung Capacity 

(LL), L 

4491.03±176.17 3697.19 5284.86 

3. METHODS AND MATERIALS 

The work was done on the basis of the medical 

institute of the North-Eastern Federal University named 

after M.K. Ammosov. 

The survey included indigenous boys aged 18–20 

years old, permanently living in the Republic of Sakha 

(Yakutia), who were students of the 1st year of NEFU in 

all specialties, a total of 74 people, 29 boys of which 

agreed to ultrasound examination of the genitals. 

Conventional techniques were used in the study. 

Anthropometric measurements included measurements 

of total body size and weight: body length (cm), body 

mass (kg), chest circumference (CC, cm), waist 

circumference (WC, cm), and thigh (CT, cm) The 

functional measures study included measurement of 

lung vital capacity (VC) and strength of individual 

muscles. The life capacity of the lungs (VC) was 

measured by spirometry using the SpiroC- 100 

apparatus. Measurement of muscle strength was carried 

out by dynamometry using a handgrip test on both 

hands and machine dynamometry. The component 

composition of the body was evaluated by 

bioimpedancometry using the Medass-ABC 01 device. 

 Ultrasonic examination of the scrotum was carried 

out in a lying position on the back on a portable high-

end ultrasonic sonograph of the Mindray M7 type using 

a 7.5 MHz linear sensor. According to the generally 

accepted standard, ultrasonic scanning of testicles was 

done in three projections: width and thickness were 

determined in a transverse projection, and length in a 

longitudinal projection, appendages in two projections: 

length and width. The volume of testicles in ml was 

calculated by the Brown formula (1981): V = 0.52 * 

ABC where A length, B width and respectively C 

testicle thickness in mm, 0.52 – refined coefficient pi/6. 

Statistical processing of the results was carried out  

with the information and analytical system of the 

SOMAX database. For normal distribution data, the 

mean (M) and confidence interval step (m) were 

calculated. The validity of differences in sample 

averages was assessed by the Student's t-test; the Mann-

Whitney method for features with non-parametric -U-

test distribution. The results were considered 

statistically significant at p < 0.05. This approach 

provided a comprehensive and reliable study of the 

material received. 

Measurements were carried out with the principles 

of volunteerism, individual rights and freedom 

guaranteed by Article 21 and 22 of the Constitution of 

the Russian Federation. The work performed does not 

infringe rights and does not endanger the well-being of 
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research subjects in accordance with the requirements of 

biomedical ethics approved by the Helsinki Declaration 

of the World Medical Association (2000). All study 

subjects had individual informed consent to participate 

in the study. 

4. RESULTS AND DISCUSSION  

Variability of anthropometric and physiometric 

indicators of young men. 

Table 1 shows the main indicators of the physical 

development of young men aged 18–20 years old. The 

average value of the body mast index (BMI) of young 

men was 22.09 ± 0.82. Normal body weight was 

determined in 78.2 % of boys, excess weight – 21.8 %. 

Obesity and underweight were not detected in the 

examined group of boys. 

According to FNKTS FMBA of Russia, 2018 set 

one-dimensional centile scales for assessing the physical 

development of young men from 17 to 20 years old, 

according to which the growth and BMI results 

correspond to average indicators, and dynamometry 

indicators are lower than Russian values  (normal 

dynamometry of the right hand is 45.9–51 kg.) [1]. The 

LVC values   in our study corresponded to the proper 

LVC (dVC), calculated by V.A. Pestryaev formula, 

2017 [2] in 74 % of young men, in 26 % were below 

dVC. 

Analysis of scientific literature showed that low 

skeletal muscle mass directly correlates with decreased 

lung function in asymptomatic adults without clinically 

obvious lung diseases [3]. A negative correlation 

between obesity and lung volumes in children and 

adolescents was also demonstrated, excessive weight 

reduces functional residual capacity, reserve exhalation 

volume and residual volume [4]. Other studies have 

traced the correlation between lung volumes and 

dynamometry scores. A significantly low, moderately 

positive association of lung volume in young men and 

BMI was reported [5]. In other studies, no direct 

correlation was detected [6]. 

Dependence of bioimpedanciometry indicators 

on BMI 

We compared data of bioimpedance values 

depending on BMI in Table 2. since the study group was 

dominated by boys with normal BMI (18.5–24.9 kg/m2) 

and increased BMI (> 25 kg/m2) according to the 

international classification of obesity according to BMI, 

WHO, 1997 [7].  

The results presented in Table 2 indicate that in 

students with BMI > 25 kg/m2, most 

bioimpedancometric parameters had statistically 

significantly large values compared to similar rates of 

students with normal BMI (18.5–24.9 kg/m2) on the 

background of lower specific underlying exchange 

values. It should be noted that the value of the phase 

angle of bioimpedance and the relative amount of active 

cell mass is the same in both groups of students, 

regardless of BMI, this indicates the intensity of 

metabolism and a good level of physical performance. 

Table 2. Indicators of bioimedance analysis of young 

men's body composition depending on BMI, р≤0.05 

 Parameters  BMI index 

18,5–24,9 

kg/m2 N=61 

>25 kg/m2 

N=13 

1 Phase. angle 50 kHz 

(degrees) 7.92±0.90 7.93±1.25 

2 body fat mass (kg) 9.48±1.00 28.00±7.52 

3 body fat mass share 

(%) 15.25±2.26 27.65±7.52 

4 soft lean mass (kg) 55.07±1.22 63.05±2.42 

5 АКМ (кг) 33.51±1.49 38.37±3.58 

6 АКМ share (%) 60.70±1.93 60.98±5.57 

7 skeletal muscle 

mass (kg) 34.05±3.63 44.18±17.75 

8 skeletal muscle 

mass share (%) 61.30±5.85 69.33±26.74 

9 Main measuring 

(kcal) 1674.60±47.11 1828.0±113.25 

10 Proportional 

measring (kcal/m2) 933.92±21.69 925.31±64.33 

11 Fluid  (kg) 40.31±0.89 46.15±1.77 

12 extracellular water 

(kg) 20.11±3.59 29.63±13.43 

13 intracellular water 

(kg) 24.21±1.68 28.92±10.29 

14 mineral matter (kg) 3.69±0.69 5.43±2.56 

15 mineral matter of 

soft tissues (kg) 0.52±0.03 0.55±0.08 

16 mineral matter of 

bones (kg) 3.17±0.72 4.88±2.65 

17 mineral matter 

(%soft lean mass) 6.66±1.22 8.55±3.92 

18 mineral matter of 

soft tissues (%soft 

lean mass) 0.94±0.04 0.87±0.13 

19 mineral matter of 

bones (%soft lean 

mass) 5.72±1.26 7.67±4.05 
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Anthropometric indicators of the studied group of 

young men in comparison with the indicators of the 

same age group living in different regions differ in the 

following parameters: researches by Omsk State 

Medical Academy showed that young men in 37 % were 

dominated by excess body weight, in 9 % – lack of body 

weight [8]; students of Krasnoyarsk Medical University 

found that 14.48 % of first-year students had deviations 

in mass indicators, BMI < 18.5 kg/m2 was detected in 

7.42 %, BMI > 25 kg/m2, indicating increased body 

weight or obesity in 7.06 %  students [9]; 40 % of 

students – young men living in the Republic of 

Mordovia had excess body weight, 19 % – insufficient 

body weight [10]. 

 In addition, the result of comparison of 

anthropometry and bioimpedancometry data established 

that indicators of growth, lung capacity, weight, waist 

circumference (WC), thigh circumference (CH), ration 

of waist and thigh circumference, basic metabolism 

(BM) normalized by body fat mass (FM), FM 

classification by percentage, soft lean mass (SLM), 

skeletal muscle mass (SMM) in boys with normal and 

overweight had statistically significant differences. 

The analysis of foreign scientific literature shows 

that there are state programs for a comprehensive study 

of the development of children of different ages in many 

countries. Papers published in Norway, Belgium, 

Denmark and other Western European countries reflect 

the increasing prevalence of overweight and obesity 

[11–13]. 

 Studies of Chinese adolescents showed differences 

for each physical development indicator for almost all 

ages between China and WHO. The growth of Chinese 

boys is markedly lower than that of WHO over the age 

of 15, and BMI at this age is usually slightly higher 

[14]. A study of adolescent development in the State of 

Bahrain has found that over the past decade there has 

been a tendency to increase BMI, skin fold thickness 

and body fat percentage [15]. 

Variability of genitometric indicators of the 

studied group of young men. 

The next task of the study was to show the nature 

and patterns of the relationships between somatometric 

and genitometric indicators of young men. 

In general, available studies show that penile sizes 

and other anthropometric indicators, even within the 

same age groups, are subject to significant indie-visual, 

group, racial and ethnic variability [16]. There are 

contradictory data on the correlation of phallometric 

data and the principles of their typology in terms of the 

constitutional approach. Single studies of dimensional 

characteristics of the external genitalia were compared 

with the corresponding data on the hormonal 

background and orchidometry. 

Undoubtedly, the best and most objective clinical 

marker of puberty in men is the assessment of testicular 

volume [17]. To do this, we conducted an ultrasound 

study of testicles and appendages in a limited number of 

young men, the results are presented in Table 3. 

Table 3. Statistical characterization of geniometric 

parameters (n = 29), р≤0.05 

 Parameter  M±m Minimum 

values 

Maximum 

values 

1 Right testicle volume, 

cm3 

15.46±0.51 14.14 16.79 

2 right testicle length, 

cm 

4.29±0.14 3.93 4.64 

3 thickness of the right 

testicle, cm 

2.22±0.09 1.98 2.46 

4 width of the right 

testicle, cm 

3.12±0.12 2.96 3.28 

5 volume of left testicle, 

cm3 

15.36±0.57 13.90 16.82 

6 length of left testicle, 

cm 

4.28±0.07 4.09 4.46 

7 thickness of left 

testicle, cm 

2.18±0.05 2.05 2.31 

8 width of left testicle, 

cm 

3.16±0.06 3.01 3.31 

9 diameter of the head 

of the right 

appendage, cm 

1.09±0.05 0.97 1.22 

10 thickness of the head 

of the right 

appendage, cm 

0.90±0.10 0.80 0.99 

11 diameter of left 

appendage head, cm 

1.10±0.05 0.95 1.24 

12 thickness of left 

appendage head, cm 

0.91±0.03 0.82 1.00 

 

Thus, according to the obtained data, young men 

already have statistically highly significant bilateral 

differences in testicular size, the parameters of the right 

testicle significantly exceed the parameters of the left 

testicle at the age of growth stabilization and transition 

to maturity. The total volume of the testicles was 30.82 

± 0.51 ml. 

So, in the general population of young men of 

Krasnoyarsk at the age of 17–21, the volume of the right 

testicle was 16.9 cm3, the left 15.9 cm3, the total volume 

of the testicles 32.8 cm3. In young men of different 

types of physique, as well as in the general group, the 
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volume of the right testicle is greater than the volume of 

the left testicle [18]. 

In the studies of Tikhonov D.A. the volume of the 

left testicle was 14.3 ± 0.61 ml, the right – 16.5 ± 1.10 

ml. in young men of Ulyanovsk of this age group.  The 

largest fluctuations in values were inherent in the 

volume of the right testicle – from 3.35 ml to 51.9 ml. 

The total volume of the testicles was 30.7 ± 1.63 ml 

with 95 % confidence interval from 27.5 to 34 ml. [16]. 

In Turkish boys aged 20.3 ± 0.9 years old, the 

average testicular volume was 22.0 ± 2.8 cm. A weak 

positive correlation between penile length and average 

testicular volume was found, weak positive correlations 

between penile length (both lethargic and stretched) and 

height, weight and body mass index, respectively. These 

results demonstrate that somatometric parameters 

correlate with penile length [19]. 

In studies conducted in Italian young men, BMI was 

positively associated with difference in arm span and 

negatively with penile length; 23.2 % of test subjects 

had a low average testicular volume (< 12 ml) [20]. 

A factor analysis was carried out to clarify the nature 

of the relation between the absolute values  of the 

measured features and body composition indicators. Its 

results are shown in Table 4. 

Table 4. Values of statistically significant correlation 

coefficients of Pearson genitometric and some 

bioimpedance parameters (r, p < 0.05) 

Parameters  Phase 

angle  

Body 

fat 

mass 

skeletal 

muscle 

mass  

АКМ Mineral 

mass  

average 

testicular 

volume 

0.57 

 

 

-0.20 

н.д. 

0.31 

 

0.47 

 

 

0.21 

н.д. 

Note: н.д.– no reliability 

Thus, the general conclusion that follows from the 

data presented in Table 4 is genitometric and 

bioimpedance indicators are interconnected. Weak 

correlation of average testicular volume and active cell 

mass, musculoskeletal mass and moderate correlation 

with phase angle value was found. The results obtained 

are of interest and require further study. 

5. CONCLUSIONS 

1. Anthropometric parameters, such as weight (70.0 

± 4.39 kg), have the highest variability, the most stable 

are physiometric (right hand force 40.28 ± 1.65 kg). In 

two groups of young men with normal and increased 

BMI values, the fat body weight of the studied men was 

9.48 ± 1.00 and 28.00 ± 7.52 kg, soft lean mass (fat-

free) was 55.07 ± 1.22 and 63.05 ± 2.42, active cellular 

– 33.51 ± 1.49 and 38.37 ± 3.58, musculoskeletal – 

34.05 ± 3.63 and 44.18 ± 17.75 kg, respectively. The 

phase angle in both groups was 7.92 ± 0.90 and 7.93 ± 

1.25. The most stable are the indicators of water content 

in the body, mineral mass, the most variable is fat mass. 

2. The most variable are the length of the testicles 

(the length of the right was 4.29 ± 0.14), the most stable 

and independently varying are the shyrotic dimensions 

of the testicles (the thickness of the left testicle was 

2.18 ± 0.05 cm). All orchidometric indices of the 

examined groups have statistically significant bilateral 

differences with their right-hand predominance. 

3. Statistically significant correlation (r = 0.57, 

p < 0.05) is inherent for the average volume of testicles 

with a phase angle, moderate – with indices of active 

cell mass (r = 0.47, p < 0.05) and musculoskeletal mass. 

(r=0,31, p<0,05). 

4. The results of the study can be applied to facilitate 

standardization of the assessment of growth, adolescent 

development of clinical pediatrics and in the field of 

public health. Obtained data of genitometric indices can 

be used as reference values in andrological practice for 

assessment of development and compliance with age 

norms in diagnosis of disorders. 
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