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ABSTRACT 
Background: Physiological characteristics offer a potent approach to understanding the underpinnings of 

human behaviour and provide information about the internal state of an individual. It involves the function 

of the circulatory, respiratory, and related systems during the activity. Some physiological characteristics, 

such as pulse rate, force vital capacity, slow vital capacity, maximum voluntary ventilation, aerobic capacity, 

and anaerobic capacity, have long been allied with accomplishment in certain sports. The main objective 

was to study how the physiological characteristics are assessed among soccer players in talent identification 

in Manipur. The minor objectives were to 1) assess the global physiological characteristics of soccer players; 

2) investigate the influence of age on the physiological characteristics of soccer players; and 3) to develop 

a norm and grading scale for talent identification in physiological characteristics among soccer players. 

Method: The subjects were a group of soccer players in Manipur (N = 45) who regularly attend morning 

practise programmes organised by various clubs and academies affiliated to the All Manipur Football 

Association (AMFA). A simple random sampling technique was used to select the subjects. The age of the 

subjects ranged between 12 and 16 years. Descriptive statistics such as mean and standard deviation and 

inferential statistics such as one-way ANOVA were used as statistical techniques for data analysis. Data 
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was collected during January and February 2023. Results: The results indicate the good global physiological 

condition of the players and the age of the players has nothing to do with all the selected physiological 

conditions of the players except Slow Vital Capacity. Conclusion: The study is significant because it can 

help certain people such as coaches, physiotherapy and athletes in intermittent team sports such as soccer 

to improve physiological functions. In addition, this study can also increase the knowledge of coaches and 

athletes, and show them how important it is to have efficient physiological conditions to improve their 

performances in their sport.. 

 

1.1  Introduction  

Evaluation of physiological characteristics forms an important part of the science-based 

talent identification process among soccer players at an early age (Le Gall et al., 2010, Dodd, 

& Newans, 2018). Williams and Reilly (2000) define talent identification (TI) as the process 

of recognising current participants with the potential to become elite players (Williams & 

Reilly, 2000). Talent identification (TI) is big business (Wolstencroft, 2002) with the facilities 

and players being the main assets (Dodd & Newans, 2018). Sport scientists, researchers, and 

physical educationists are attempting to find a way to identify the best in sports (Wolstencroft, 

2002). Club’s officials are also cognizant of the significance of identifying talented youth 

soccer players at early ages (11 to 16 years old) and integrating them into their academies or 

youth teams (Dodd & Newans, 2018). This is true in the case of small clubs because early talent 

identification allows them to develop these players into elite soccer players. High transfer fees 

and high players’ wages factors are also being attributed for the importance of early 

identification and selection especially for small clubs and academies because they could not 

afford these costs and have the risk of being financially crippled in comparison to larger clubs 

with large financial backers (Dodd & Newans, 2018). Dodd and Newans (2018) further added 

that if they had identified players at an early age, players could be brought into their clubs’ 

playing system, with the concept of these players developing into top class soccer players 

(Dodd & Newans, 2018). 

Soccer is considered as the most widely practiced worldwide sport, and efficient 

organization of the team is essential for optimal development of the abilities of every player 

(Gil et al. 2007), the control of the opponent, and the successful resolution of a match have 

received reasonable attention in the literature (Silva et al. 2010; Vescovi et al. 2011; Williams 

& Reilly 2000). In order to enthuse more competitiveness and qualitative improvement in the 

sport the promotion and relegation structure is prevalent in soccer leagues throughout the 

world, making the industry the most pressurized out of all sports (Dodd & Newans, 2018).  

Sports talents can be identified in two ways: traditional TI and science-based TI. The 

former is categorised as “natural selection” (e.g., Bompa, 1994, 1999) and identification is 

usually aimed at individuals already in a sport (Wolstencroft, 2002) and has been linked to a 

coach or talent scout’s subjective, preconceived image of the ideal player (Williams & Reilly, 

2000). Whereas the latter was introduced by many Eastern European countries in the late 

1960’s and 1970's, which was based on scientific theory and evidence (Bompa, 1999) due to 

certain flaws in the previous process of TI. For instance, many argued that an individual’s 

involvement in a particular sport may have resulted purely from peer or parental pressure, 

proximity of facilities, or of the sport’s popularity in that geographical area, and it would be 

coincidental for an individual who chooses a sport in this way to excel (Wolstencroft, 2002). 

Therefore, performance progression in the activity would be gradual for the majority of those 
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who had not “happened upon” their perfect match since training would be required to help 

them overcome intrinsic weaknesses (Wolstencroft, 2002). Another argument against the 

traditional approach to TI is its failure to consider the potential or developmental processes of 

young players (Dodd & Newans, 2018). Young players mature physically at differing rates, 

which plays a large part in talent identification programmes (Dodd & Newans, 2018). 

Maturation is dependent upon the timing and tempo of its process and has been shown to 

determine player selection into talent identification pathways due to the anthropometrical, 

aerobic, and anaerobic power advantages accompanying more mature players (Meylan et al., 

2010).  

Furthermore, individuals’ physiological characteristics vary greatly based on the 

particular sport they play. Matching players with their best sport and preparing an athlete for 

success in his or her chosen sport both need careful evaluation of the qualities necessary for 

success in each sport. Intermittent team sports such as soccer tend to require their athletes to 

be physiologically fit in terms of pulse rate, force vital capacity, slow vital capacity, maximum 

voluntary ventilation, aerobic capacity, and anaerobic capacity. Therefore, soccer players must 

be trained in a variety of fitness disciplines due to the physiological demands of soccer 

(Svensson & Drust 2005), including aerobic capacity, aerobic power, speed, speed endurance, 

strength, power, and agility (Sayers, Sayers & Binkley 2008; Walker & Turner 2009; da Silva, 

Guglielmo & Bishop 2010; Yilmaz 2014). To that end, it becomes crucial for a team’s success 

to be able to assess and find individuals that have these physiological traits.  

In various team sports, coaches have utilised anthropometric and physiological traits to 

identify and recruit outstanding players, categorise starters vs. nonstarters, and stratify athletes 

by level of play (Houston & Green, 1976; Keogh, Weber & Dalton, 2003; Leone, Lariviere & 

Comtois, 2002). The development of a physiological profile specific to a sport would help 

coaches choose athletes from a much larger pool who have the physiological qualities to 

compete at their particular level, identify an athlete’s strengths and weaknesses, and enable the 

development of training plans tailored to individual athletes that address their limitations. 

Therefore, it is crucial to include physiological evaluation through the use of adequate, valid, 

and trustworthy physiological fitness testing. However, selecting the most effective, and most 

efficient TI approach is a complex task, which despite its apparently recent ‘rise’ to 

prominence, has been a concern for quite a while (Wolstencroft, 2002). At the same time in 

India especially in Manipur due to lack of awareness and unavailability of science-based TI 

tools coaches or scouts have to rely on their subjective, preconceived image of the ideal player 

for identification and selection of young talented individuals (Williams & Reilly, 2000). In 

other words, talent identification programmes in soccer typically focus on the tactical and 

technical aspects (Dodd & Newans, 2018). However, omitting aspects such as physiological 

data risks players to slip through the identification process, especially those who experience 

late maturation (Dodd & Newans, 2018). At the same time, it is now considered that when used 

in isolation, this traditional approach to TI can result in repetitive misjudgements in talent 

identification processes (Meylan et al., 2010) and can lack reliability (Williams & Reilly, 

2000).  

The present authors have attempted to concentrate on the physiological profiles of 

junior soccer players in Manipur in order to determine what characteristics are relevant to their 

age-specific development. Then, a testing battery that concentrates on these qualities will be 

developed. It will be suggested how to use the testing battery while discussing trends in talent 

identification and their practical applications. 

1.2  The objectives  
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The objectives were 1) to assess global physiological characteristics of the soccer 

players; 2) to study the influence of age on the physiological characteristics of soccer players; 

and 3) to develop a norm and grading scale for talent identification in physiological 

characteristics among soccer players.  

1.3  Hypothesis of the Study 

● Predictive hypothesis: The overall physiological characteristics of the soccer 

players would be good. 

● Testing hypothesis: H0: Age of the soccer players will not influence the 

physiological characteristics such as pulse rate, force vital capacity, slow vital 

capacity, maximum voluntary ventilation, aerobic capacity and anaerobic capacity, 

in contrast to alternative hypothesis Ha stated as, age of the soccer players will 

influence the physiological characteristics such as pulse rate, force vital capacity, 

slow vital capacity, maximum voluntary ventilation, aerobic capacity and anaerobic 

capacity. 

1.4  Materials and methods 

1.4.1  Selection of subject  

The study involved 45 junior male soccer players from the Indian state of Manipur as 

the participants (mean ± SD: age 15.75 ± 0.72 years, height 160.50 ± 1.50 cm, weight 55.62 ± 

1.36kg, BMI 21.60 ± 0.53). These players were randomly chosen from a group of junior soccer 

players of various soccer clubs and academies affiliated with the All Manipur Football 

Association (AMFA), such as: the Kangchup Road Young Physical & Sports Association 

(KRYPHSA); Th. Birachandra Singh Football Academy (TBSFA); Eroisemba Youth 

Development Club (EYDC); and Community Development Society (CDS). The subjects were 

informed about the purpose of the study and they volunteered to participate. The age of each 

subject was calculated from the date of birth as recorded in his birth-certificate submitted to 

the club/academy. Inclusion and exclusion criteria are given below. 

● Only male soccer players aged 11 to 16 were recruited, and their female 

counterparts were left out. 

● The soccer players whose ages were below 11 and above 16 were excluded. 

● Those who were not willing to participate in the study were left out and those who 

volunteered to participate were included.  

1.4.2  Selection of variables  

A thorough literature search was done to determine the physiological characteristics of 

soccer players needed to compete at the highest level. Additionally, a review of the techniques 

for testing these qualities was done. The following dependent variables were selected: pulse 

rate, force vital capacity, slow vital capacity, maximum voluntary ventilation, aerobic capacity, 

and anaerobic capacity. The age of the subject has been considered as an independent variable 

in the study. 

1.4.3 Criterion Measures 

● Pulse Rate: The pulse rate of the subjects was measured by the palpatory method 

(pulse rate count) and was recorded in the number of pulses per minute. This 

measure was chosen to test whether the subject’s heart function was more efficient 
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and whether they had better cardiovascular fitness. Pulse rate measures have 

received growing interest in recent decades and are considered potentially useful 

within multivariate response monitoring, as they provide non-invasive and time-

efficient insights into the status of the autonomic nervous system (ANS) and aerobic 

fitness (Schneider et al., 2018). Although pulse rate is one of the most common 

physiological variables used to determine exercise internal training load, the use of 

heart rate (HR) monitoring is not standardized in soccer (Dellal et al., 2012).  

● Force Vital Capacity (FVC): The force vital capacity (FVC) of subjects was 

measured using the Spiro Tech software device and was used and recorded in litres. 

FVC is used to evaluate a subject's lung function. The forced vital capacity test is 

when the subject exhales as hard and fast as possible. It is equivalent to the quantity 

of inspiratory reserve volume, tidal volume, and expiratory reserve volume 

(Akbarnia et al., 2015). It measures clinically requested spirometers, either wet or 

dry (Kumar, 2016). Its combination with other physiological measurements can 

help to diagnose the underlying lung disease (Seikel et al., 2015). To the best of our 

knowledge, currently available studies in talent identification literature do not focus 

on FVC as an evaluation tool of soccer players’ physiological attributes. 

● Slow Vital Capacity (SVC): A Spiro Tech software instrument assessed a subject's 

slow vital capacity (SVC). The measurement was made in litres. The participant 

exhales slowly during the slow vital capacity test, which is somewhat similar to the 

forced vital capacity test. In this instance, the person inhales fully before gradually 

exhaling every last bit of air from his or her lungs. The test is then run backward, 

and the subject gradually inspires till the maximum point. A FVC manoeuvre or a 

slow vital capacity (SVC) manoeuvre can be used in order to determine vital 

capacity (VC) (Barros, Pires & Raposo, 2013). The difference between SVC and 

FVC (SVC-FVC) is essentially nil in healthy persons; however, in the presence of 

airway obstruction, these changes can become noticeable and are mostly associated 

with the presence of lung hyperinflation (Constán et al., 2005). 

● Maximal Voluntary Ventilation: A Spiro Tech software equipment was used to 

assess the individuals' maximum voluntary ventilation (MVV), which was 

measured in litres. The volume of air that a person may take and subsequently 

exhale in a 12- to 15-second period while making their highest voluntary effort is 

known as the maximal voluntary ventilation (MVV) (Neder et al., 1999). This 

manoeuvre is used to assess maximal ventilator capacity (Colwell and Bhatia, 2017) 

and respiratory muscle endurance. It also provides information on how the 

inspiratory pump and chest wall work.  

● Aerobic Capacity: Cooper's 12-minute run-walk test was used to measure aerobic 

capacity, and the distance covered in metres was recorded. In mL/kg/min, the 

aerobic capacity (VO2 max) was measured. In the Cooper 12-minute run-walk  test, 

the subject must run or walk as far as they can in 12 minutes. The goal of the test is 

to determine the individual’s greatest distance travelled throughout the 12-minute 

session (Cooper, 1968). Numerous coaches and trainers use it to assess 

cardiovascular fitness and monitor fitness progress over time. 

● Anaerobic Power: Anaerobic power is determined using the Sargent-Lewis 

Nomogram. Watts are the units used to measure anaerobic power. Dr. Dudley Allen 

Sargent created the Sargent Jump Test (Sargent 1921), commonly referred to as the 
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vertical jump test (1849–1924). Power units may be converted from vertical leap 

height. For instance, methods that calculate power from data of vertical jumps have 

been created. A frequently used formula is the Lewis formula, often known as the 

Nomogram (Fox & Mathews, 1974). 

1.4.3  Test administration  

The test administration was done during January and February 2023 after getting 

written consent from the participants themselves and a go-ahead notice from the clubs and 

academies administrators at the respective clubs and academies facilities during their normal 

morning practise and training routine. 

1.5  Analysis and interpretation  

To analyse the data on talent identification on selected physiological characteristics 

among team junior male soccer players, frequency, percentages, mean, median, standard 

deviation, one-way ANOVA test was employed. The level of significance was set at 0.05. The 

results of the data analysis have been presented as follows.  

1.5.1  The Global physiological characteristics of soccer players in Manipur 

Table 1: Global physiological characteristics of soccer players in Manipur 

Grade Frequency Percentages 

Excellent 0 00% 

Good 25 56% 

Average 09 20% 

Satisfactory 10 22% 

Poor 01 2% 

Total 45 100% 

 

The global physiological characteristics refers to the overall physiological 

characteristics of soccer players. Table 1 reveals the global physiological characteristics of 

soccer players in Manipur as Excellent 0%, Good 55.55%, Average 20.00%, Satisfactory 

22.00%, and Poor 2.22%. The maximum number of soccer players in Manipur falls under the 

category of good physiological characteristics. The results indicate the good global 

physiological condition of the players.  

 

Figure 1: Pie Chart showing the global physiological characteristics of soccer players 

1.5.2  Pulse rate variations according to age  

0%

56%

20%

22%

2%

Excellent Good Average Satisfactory Poor



Evaluation of Physiological Characteristics in Talent Identification among Soccer Players in the Indian 

State of Manipur 
SEEJPHVolume XXV S2, 2024, ISSN: 2197-5248; Posted:02-12-2024 

 

 

110 | P a g e  
 

Table 2: Descriptive statistics and ANOVA results (Pulse Rate) 

Variable N M SD F p-value 

Below -13 13 79.38 8.21 

0.044 0.957 13-14 yrs. 13 78.77 11.10 

Above 14 19 78.11 15.56 

*Significance at 0.05  

Source: Computed from field data 

 Table 2 shows the mean and standard deviation values obtained in pulse rate by 

different age group such as below-13, 13-14, and above-14 years as (M = 79.38, SD = 8.21), 

(M = 78.77, SD =11.10), and (M = 78.11, SD = 15.56). The ANOVA results revealed the mean 

difference in pulse rate between the different age groups was insignificant; F (2, 42) = 0.044, p 

= 0.957. The null hypothesis was retained. Age of the soccer players had nothing to do with 

their pulse rate.  

 

Figure 2: Pulse rate variations of soccer players according to age groups 

 

1.5.3 Force vital capacity variations according to age  

Table 3: Descriptive statistics and ANOVA results (Force Vital Capacity) 

Variable N M SD F p-value 

Below -13 13 93.57 3.96 

0.428 0.655 13-14 yrs. 13 94.62 4.27 

Above 14 19 94.78 2.98 

*Significance at 0.05 

Source: Computed from field data 

 Table 3 shows the mean and standard deviation values obtained in force vital capacity 

by different age group such as below-13, 13-14, and above-14 years as (M = 93.57, SD = 3.96), 

(M = 94.62, SD = 4.27), and (M = 94.78, SD = 2.98). The ANOVA results revealed the mean 

difference in force vital capacity between the different age groups was insignificant; F (2,42) = 

0.428, p = 0.655. The null hypothesis was retained. Age of the soccer players had nothing to 

do with force vital capacity.  
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Figure 3: Force vital capacity variations of soccer players according to age groups 

1.5.4  Slow vital capacity variations of according to age  

Table 4: Descriptive statistics and ANOVA results (Slow Vital Capacity) 

Variable N M SD F p-value 

Below -13 13 3.01 0.24 

4.683* 0.015 13-14 yrs. 13 3.14 0.18 

Above 14 19 3.24 0.18 

*Significance at 0.05 

Source: Computed from field data 

Table 4 shows the mean and standard deviation values obtained in slow vital capacity 

by different age group such as below-13, 13-14, and above-14 years as (M = 3.01, SD = 0.24), 

(M = 3.14, SD = 0.18), and (M = 3.24, SD = 0.18). The ANOVA results revealed the mean 

difference in slow vital capacity between the different age groups was significant; F (2, 42) = 

4.683, p = 0.015. The null hypothesis was rejected and an alternative one retained. Age of the 

soccer players influenced their slow vital capacity. Post hoc analysis (Tukey’s HSD Test) 

revealed that above-14 years old soccer players had better slow vital capacity than their below-

13 years old counterparts (p=0.015). 

 

Figure 4: Slow vital capacity variations of soccer players according to age groups 
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1.5.5  Maximum voluntary ventilation variations according to age  

Table 5: Descriptive statistics and ANOVA results (Maximum Voluntary Ventilation) 

Variable N M SD F p-value 

Below -13 13 98.80 16.96 

0.326 0.723 13-14 yrs. 13 103.09 15.01 

Above 14 19 102.55 11.02 

*Significance at 0.05 

Source: Computed from field data 

 Table 5 shows the mean and standard deviation values obtained in maximum voluntary 

ventilation by different age group such as below-13, 13-14, and above-14 years as (M = 98.80, 

SD = 16.96), (M = 103.09, SD =15.01), and (M = 102.55, SD = 11.02). The ANOVA results 

revealed the mean difference in slow maximum voluntary ventilation between the different age 

groups was insignificant; F (2, 42) = 0.326, p = 0.723. The null hypothesis was retained. Age of 

the soccer players had nothing to do with maximum voluntary ventilation.  

 

Figure 5: Maximum voluntary ventilation variations of soccer players according to age 
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insignificant; F (2, 42) = 0.021, p = 0.979. The null hypothesis was retained. Age of the soccer 

players had nothing to do with anaerobic power. 

 

Figure 6: Anaerobic power variations of soccer players according to age 

1.5.7  Aerobic capacity variations of soccer players according to age 

Table 7: Descriptive statistics and ANOVA results (Aerobic Capacity) 

Variable N M SD F p-value 

Below -13 13 45.38 4.47 
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Above 14 19 44.25 2.97 

*Significance at 0.05 

Source: Computed from field data 

 Table 7 shows the mean and standard deviation values obtained in aerobic capacity by 

different age group such as below-13, 13-14, and above-14 years as (M = 45.38, SD = 4.47), 

(M = 45.59, SD = 4.35), and (M = 44.25. SD = 2.97). The ANOVA results revealed the mean 

difference in aerobic capacity between the different age groups was insignificant; F (2, 42) = 

0.524, p = 0.596. The null hypothesis was retained. Age of the soccer players had nothing to 

do with aerobic capacity. 
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Figure 7: Aerobic capacity variations of soccer players according to age groups 

1.6  Development of a grading scale for interpreting physiological conditions for male 

football players 

All the subjects’ scores on physiological tests were converted into composite scores 

(see table 9), having a mean value of 255.36 and a median value of 257.65 with a standard 

deviation of 43.74 (see table 8). Based on the percentile scores/norms found in table 9, a scale 

was developed to calculate the scores (physiological conditions) as shown in table 10. The 

global physiological condition as shown in table number 1 has been calculated based on the 

scale in table number 10. 

Table 8: Mean, median and standard deviation values of the physiological test items and 

the composite scores 

Test items N Mean Median St. Dev. 

Pulse Rate 45 78.67 76.00 11.76 

FVC 45 94.38 94.63 3.76 

SVC 45 3.15 3.15 0.22 

MVV 45 101.62 98.73 14.81 

Aerobic capacity 45 45.43 44.27 4.13 

Anaerobic power 45 1208.92 1207.62 260.96 

Composite scores 45 255.36 257.65 43.74 

Source: Computed from the field survey data  

Table 9: The percentile scores/norms of soccer players on physiological test items and 

their composite scores 

Percentile

s 

Pulse 

Rate 

Force 

Vital 

Capacity 

Slow 

Vital 

Capacity 

Maximal 

Voluntary 

Ventilation 

Aerobic 

Capacity 

Anaerobic 

Power 

Composite 

Scores 

100 101.00 99.24 3.51 150.55 54.73 1844.25 362.64 

95 99.40 99.10 3.49 133.08 53.86 1679.59 335.30 

90 97.00 98.65 3.43 119.01 51.44 1530.87 309.00 

85 95.10 98.54 3.40 114.01 51.26 1454.29 296.57 

80 91.80 98.35 3.33 113.28 50.55 1408.36 291.33 

75 87.50 97.64 3.30 112.42 48.55 1361.78 282.45 

70 85.40 97.32 3.24 110.01 47.31 1338.06 279.61 

65 82.00 96.99 3.20 107.02 45.88 1309.76 270.06 

60 80.60 96.52 3.19 101.24 45.35 1281.37 266.55 

55 77.60 94.93 3.19 99.80 44.99 1260.77 265.28 

50 76.00 94.63 3.15 98.73 44.27 1207.62 257.65 

45 74.70 94.25 3.11 97.77 43.80 1197.18 251.28 

40 74.00 94.06 3.10 96.68 43.69 1129.14 242.88 

35 72.10 92.79 3.08 95.02 42.97 1113.07 236.93 

30 70.80 92.24 3.06 92.43 42.67 1093.97 235.21 

25 70.00 91.57 3.02 90.02 42.22 1032.83 229.09 

20 70.00 91.23 3.00 88.74 41.43 986.49 218.19 

15 67.90 90.44 3.00 86.82 40.73 959.30 212.00 

10 64.60 88.66 2.95 83.62 40.68 858.72 194.76 

5 59.50 86.42 2.77 81.56 40.43 697.15 170.09 

Source: Computed from the field survey data  
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Table 10: Grading scale for the interpretation of physiological conditions of soccer 

players 

Quantitative Interpretation Qualitative Interpretation Grade 

Above 300 Very Good A 

275 to 300 Good B 

265 to 275 Average C 

225 to 265 Poor D 

Below 225 Very Poor E 

  

1.7  Discussion of Findings 

This study hypothesised that the overall physiological conditions of junior male soccer 

players in Manipur would be good. It was confirmed by our results estimated through the newly 

established norms and sigma scale for the purpose of the study. We have included physiological 

variables such as pulse rate, force vital capacity, slow vital capacity, maximal voluntary 

ventilation, aerobic capacity and anaerobic capacity in the comprehensive physiological 

profiles of the junior male soccer players. However, in prior TI literature, relevant effort has 

been devoted to the evaluation of aerobic and anaerobic endurance, but poor attention has been 

paid to ventilator capacity in soccer players (Di Paco et al., 2014). Furthermore, previous 

research has shown that aerobic capacity and vital capacity influence each other (Goral, 2014; 

Mohammed et al., 2016; Mohammed, 2017) and vital capacity is the limiting factor of aerobic 

capacity (Grupe et al., 2012). Previous research has shown that genetic factors, ethnic 

characteristics, environmental pollution, physical activity, altitude, and, to a lesser extent, 

nutritional and socioeconomic factors all influence pulmonary function values (American 

Thoracic Society, 1991; Hankinson et al., 1999; Forastiere et al., 1994; MacAuley et al., 1999; 

Fiori et al., 2000; Harik-Khan et al., 2004; Raju et al., 2005). Generally, physically fit athletes 

showed better pulmonary functions relative to less fit subjects (Johnson et al., 1981; Johnson 

et al., 1991). Several authors have already suggested that talent identification procedures should 

include more representative measures (Vaeyens et al., 2008; Unnithan et al., 2012; Breitbach, 

Tug & Simon, 2014; Johnston et al., 2018). 

The study also assumed that the physiological characteristics of the soccer players 

would be different based on their age differences. However, our assumption could only be 

confirmed in the case of slow vital capacity (SVC) and inferred that above-14-year-old soccer 

players had better slow vital capacity than their below 13 year-old counterparts (p = 0.015). 

This could be explained by the fact that we had no control over other significant variables such 

as the players’ training regimen, environmental conditions, and dietary habits. The age 

difference has nothing to do with other physiological characteristics such as pulse rate, FVC, 

MVV, aerobic capacity, and anaerobic power of the soccer players. Determining relevant 

differences in performance would be challenging due to the population under study’s 

physiological profiles being presumably homogeneous (Williams & Reilly, 2000). A prior 

finding by Beboucha et al. (2021) revealed that talent selection models with the single 

dimensions lead in general to significant predictions with the aim of an early differentiation 

between 11-12 years and 13 years old players (Beboucha et al., 2021). Corresponding to this 

talent identification problem in soccer, is the well-reported relative age effect (Helsen et al., 

2005; Mujika et al., 2009). Chronologically, there seems to be a greater predominance of 

players born early in the selection year within youth (Helsen et al., 2005; Vaeyens et al., 2005; 

Williams, 2010). The relative age effect is particularly prevalent during the adolescent years 

(Jiminez & Pain, 2008). Cross-sectional studies carried out by Gil et al. (2007) and Carling et 

al. (2009) suggested that 79% and 72% of players respectively were born within the first 6 
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months of the selection year within elite U-14 soccer clubs. These observations provide 

evidence to suggest that potentially promising young players are overlooked at youth level 

(Campo et al., 2010). A disconnect appears to exist between the criteria used for talent 

identification and the applicability of this information for predicting future playing time 

(Unnithan et al., 2012). Unnithan et al. (2012) further speculated that match- related variables 

may provide a much more accurate marker of the true extent and effect of the relative age effect 

in soccer (Unnithan et al., 2012). 

Based on these findings, the conclusion may be that these variables are not very useful 

for differentiating junior male soccer players’ relative age effect. However, it would be 

incorrect to assume that these traits are unimportant for success in soccer in general (Ackerman, 

2014). It is likely that the sample of academy players were exposed to the same training routine, 

had similar practise histories, and were (directly or indirectly) preselected on at least some of 

the variables in this study (Bergkamp et al., 2019). There is less volatility in the predictors and 

the criterion as a result of this pre-selection of athletes within a physically homogenous group 

of athletes. Larger effect sizes would have most certainly been discovered for at least some of 

these variables if the same factors were investigated in a more diverse population of soccer 

players (Williams & Reilly, 2000; Ackerman, 2014) (e.g., Franks et al., 1999). 

Further, based on the percentile scores/norms, a composite grading scale has also been 

developed to measure the physiological conditions of soccer players’ ages between 11 and 16 

years. Beboucha et al. (2021) further argued that many talent identification models showed 

superiority over random predictions and were also calibrated appropriately for the U11, U12, 

and U13 age groups (Beboucha et al., 2021). Therefore, it is recommended that clubs and 

academies avoid selecting players guided by unilateral criteria favouring only physical and 

morphological advantages (Vandendriessche et al. 2012). Tactical, technical, and 

psychological qualities together with physiological capabilities manifest themselves in 

symbiosis during the game and should be seen in that way during selection, detection, and 

sporting formation processes (Jones & Drust 2007). 

The study has suffered from three limitations, such as its cross-sectional nature, limited 

number of participants, and confinement of the study to a group of male soccer players’ ages 

between 11 and 16 years of age. To determine whether the successful attributes shown in soccer 

at this age group might serve as a predictor of future playing success, future study should aim 

to use longitudinal studies with larger sample sizes including female players. To best identify 

this complicated process, further research on the underlying mechanisms influencing young 

soccer players’ growth may benefit from the findings of this study. 

1.8  Conclusion 

This study examined the physiological components of talent identification in male 

junior soccer players, focusing on six key parameters: pulse rate, forced vital capacity, slow 

vital capacity, maximum voluntary ventilation, aerobic capacity, and anaerobic power. 

Measurements of these parameters were conducted to establish benchmarks for identifying 

talent in soccer. Based on the findings, normative data were developed to guide coaches in 

evaluating physiological traits effectively. A comprehensive and practical testing routine was 

proposed, integrating these tests to assess the physiological capacity of players. This routine 

was designed to accommodate the varying resources available to clubs and academies. 

The feasibility of using a battery of tests as an evaluation tool for young soccer players 

was also explored. The findings of this study are particularly significant for coaches, 

physiotherapists, and athletes involved in intermittent team sports like soccer, as they provide 
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insights into improving physiological functions. Additionally, this research highlights the 

importance of maintaining optimal physiological conditions for enhancing athletic 

performance. By increasing the knowledge of coaches and athletes, the study emphasizes the 

critical role of physical fitness in achieving success in soccer. 
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