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al., 2007). Another option, including our case, is visual 
measurement of distance covered by football players 
(Bangsbo, Norregaard, & Thorso, 1991; Mohr,  Krus-
trup, & Bangsbo, 2003).

The generated physical activity of studied football 
players was recorded with a Sony camcorder. After that, 
the recorded data was analyzed by experienced ana-
lyst. Complying with generally accepted age divisions 
(Withners, Maričić, Wasilewski, & Kelly, 1982;  Martin, 
Smith,  Tolfrey, & Jones, 2001; D’Ottavio, & Castagna, 
2001), we identified the following types of physical ac-
tivity:

- walking – including walking forwards, back-
wards and sideways with low intensity;

- jogging – including running with low intensity;
- high speed running – including acceleration 

and running with middle to high level of intensity;
- sprint – including running with maximum in-

tensity.

RESULTS
In order to facilitate the analysis, these types of 

physical activities were examined in relation to the num-
ber of most commonly covered length with the respec-
tive intensity – 5 m, 10 m, 15 m, 20 m, 25 m, 30 m and 
40 m. Accordingly, we summarized the distance covered 
the data in match half times and the entire match, based 

INTRODUCTION
The distance which has been passed, can be used 

to assess the relative physical load of football players 
during the match. The information from the data of such 
physical activity suggests the defining and planning the 
training loads in the training process (Bangsboo, 1994; 
Rebelo, Krustrup, Soares, Bangsbo, 1998). This data is 
essential and directly related to functionality and precise 
preparation of players.

Knowledge of this matter might have satisfactory 
levels in relation to men’s football, however, in terms 
of junior and youth football, but the information of this 
type is scarce (Castagna, D’Ottavio, Abt, 2003) or prac-
tically nonexistent. This caught our interest and deter-
mined the purpose of the following study. The purpose 
has to do with studying the load volume and intensity of 
the distance covered during official matches of different 
time duration (according to the football regulation for 
13 – 18 years old football players). This information is 
essential for the improvement and optimization of the 
corresponding conditioning program.

METHODS 
Different methods for research and analysis of this 

type of physical activity are used in practice. If possi-
ble, it is better to use automatic tracking systems (Di 
Salvo, Colins,  McNeil, & Cardinale, 2006; Barros et. 
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Table 1. Covered distance intensity of 13 – 14 year old football players during official 
match with duration of 70 minutes (2 x 35 minutes)

Physical 
activity 
intensity

Half-
time

Number of covered distances sorted by length and intensity Total (m)
Half-time

Full 
match5 m 10 m 15 m 20 m 25 m 30 m 40 m

1st 
half

2nd 

half

Walking

1st 
half

52
95

32
59

17
30

8
13

1
3

1
1

1
2

1095
1965

2nd 
half

43 27 13 5 2 0 1 870

Jogging

1st 
half

56
102

40
71

16
28

9
18

2
3

3
4

1
2

1280
2275

2nd 
half

46 31 12 9 1 1 1 995

High speed

1st 
half

32
59

9
15

6
10

0
1

1
2

1
1

1
1

435
735

2nd 
half

27 6 4 1 1 0 0 300

Sprint

1st 
half

15
26

7
12

2
3

2
2

1
1

0
0

0
0

240
360

2nd 
half

11 5 1 0 0 0 0 120

Total for the match   


282 157 71 34 9 5 5 3020 2285 5335

Table 2. Covered distance intensity of 15 – 16 year old football players during official 
 match with duration of 80 minutes (2 x 40 minutes)

Physical 
activity 
intensity

Half-
time

Number of covered distances sorted by length and intensity
Total (m)

Half-time
Full 

match5 m 10 m 15 m 20 m 25 m 30 m 40 m
1st 

half
2nd 

half

Walking

1st 
half

44
82

26
60

25
38

10
21

5
8

1
3

3
4

1330
2425

2nd 
half

38 34 18 11 3 2 1 1095

Jogging

1st 
half

43
81

26
53

17
37

10
20

3
5

3
5

3
4

1215
2325

2nd 
half

38 27 20 10 2 2 1 1110

High speed

1st 
half

27
50

16
32

10
18

7
12

2
4

1
1

1
1

705
1250

2nd 
half

23 16 8 5 2 0 0 545

Sprint

1st 
half

15
27

6
11

4
8

2
3

2
2

0
1

0
0

285
5052nd 

half
12 5 4 1 0 1 0 220

Total for the match   


240 156 101 56 19 10 9 3535 2970 6505
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on the following durations:
- 13 – 14 years old – 70 minutes;
- 15 – 16 years old – 80 minutes;
- 17 – 18 years old – 90 minutes.

We video-recorded physical activity in four official 
matches of predetermined players (offensive or defen-
sive midfielders) for each of the age groups is included 
in the study. Analyzed players were part of PFC “CSKA” 
Sofia junior and youth football teams. Considering the 
fact that pooled data from the physical activity during 
a football match is not constant, but rather a guide to 
volume, the values are presented as means Tables 1., 2. 
and 3.).

At the same time, we traced the lactate changes dur-
ing three particular moments in football matches: end 
of warm up, end of first half and end of the second half. 
The lab technician took the lactate samples on the third 
minute after the end of each of the respective periods. 
All lactate samples were analyzed in a laboratory. Total 
of 9 players (27 lactate samples) were selected accord-
ing to the three respective match durations (3 players for 
each age group).

All the data related to load volume and intensity of 
distance are covered, as well as the lactate study, which 
were processed and summarized by the means of a anal-
ysis of variance (confidence level p<0,05).

 DISCUSSION
The research data analysis shows that with increase 

of age and match duration, the total volume of physical 
activity increases – from 5335 m (70-minute match) to 

7440 m (90-minute match). It is important to note that 
when comparing the total physical activity volume by 
half times, we found a decrease of the above mentioned 
values in the second half of the match compared to the 
first one. This is valid for all included in the study age 
groups. In support of this fact are the presented percent-
age values of the total distance covered in the first and in 
the second half (Table 4). According to our calculations 
the reductions in percentage of total volume between the 
two half times, ranges between 15,98% and 24,32%.

Table 4. Dynamics of total distance covered by 
half times in accordance to match duration.

Half times
Match duration

2x35 min. 2x40 min 2x45 min

1st half 
2nd half

56,61%
43,39%

54,34%
45,66%

55,98%
44,02%

We identify a significant increase (almost double) 
in high speed and sprint running (in terms of movement 
intensity) in all three match durations. In this sense the 
high speed running during match increased from 735 m 
for a 70-minute match to 1660 m for a 90-minute match. 
Clearly with the increase of match duration, which cor-
responds to the age of the players, increases the ability 
to run with medium – high, up to maximum intensity.

The percentage proportion of the different types of 
physical activity compared to match time duration is of 
particular interest to the theory and practice of this study 
(Table 5).

Table 3. Covered distance intensity of 17 – 18 year old football players during official 
match with duration of 90 minutes (2 x 45 minutes)

Physical 
activity 
intensity

Half-
time

Number of covered distances sorted by length and intensity Total (m)
Half-time

Full 
match5 m 10 m 15 m 20 m 25 m 30 m 40 m

1st 
half

2nd 

half

Walking

1st 
half

45
93

31
59

16
29

11
21

6
10

4
7

4
6

1425
26102nd 

half
48 28 13 10 4 3 2 1185

Jogging

1st 
half

27

51

26

53

17

31

15

25

7

12

4

7

4

6

1405

25202nd 
half

24 27 14 11 5 3 2 1115

High  speed

1st 
half

24

46

12

28

10

23

10

16

5

7

1

3

3

3

965

16602nd 
half

22 16 13 6 2 2 0 695

Sprint

1st 
half

17
33

9
16

4
7

2
3

1
2

1
2

1
1

370
6502nd 

half
16 7 3 1 1 1 0 280

Total for the match   


223 156 83 62 31 19 16 4165 3275 7440
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Table 5. Physical activity dynamics of change 

compared to match time duration.

Physical activity
Match duration

2x35 min. 2x40 min 2x45 min

Walking
Jogging
High speed
Sprint

36,83%
42,64%
13,78%
6,74%

37,27%
35,74%
19,22%
7,76%

35,08%
33,87%
22,33%
8,74%

In a 70-minute match we found a higher percent-
age of jogging (42,64%) compared to 80 and 90 minute 
match (35,74% and 33,87% respectively). It is clearly 
visible from the figure that this higher percentage is re-
lated on the lower percentage of high speed and sprint 
running in a 70-minute match – respectively 13,78% 
and 6,74%. In other words, the 13 – 14 year old football 
players use jogging as a primary physical activity during 
the official matches, and there is much less usage of high 
speed and sprint running.

Based on this data, we can conclude that the in-
crease of the match duration (age respectively) corre-
sponds with the increase of the percentage of high speed 
and sprint running. The highest values of intensity we 
found in the 90-minute matches – 22,31% and 8,74% 
respectively. Obviously, in this age period, the introduc-
tion and use of methods developing the running pace 
and endurance are of greatest importance for players’ 
ability to demonstrate full potential in official matches. 
As a way for combining these levels of physical activ-
ity development, most commonly used are variations of 
fartlek training (running with different speeds).

The data presented in Tables 1., 2. and 3. is of par-
ticular interest in terms of the number of distinct dis-
tances covered at different age groups and periods. As 
indicated, the distance covered most frequently is 5 m. 
Its volume ranges from 223 to 282 repeats depending on 
the different match time durations. It needs to be high-
lighted that this is the most commonly used distance in 
the 70-minute match duration.

ANALYSIS OF COVERED DISTANCE INTENSITY IN...

The situation in the different age groups is relatively 
the same in relation to the 10 m distance (156 – 157 re-
peats). Based on the analysis, it becomes clear that with 
the increase of match time duration (80 and 90 minutes) 
and the age, the number of covered distances increases 
proportionally in the range of 25 m to 40 m, in compari-
son to the 70-minute match duration.

Based on the analysis of the data representing the 
distinct distances covered, we can conclude that 13 – 14 
year old football players most often cover a distances of 
10 m; 15 – 16 year olds most often cover 15 m distances; 
and the oldest, 17 – 18 years cover 20 – 25 meters. It 
is important to note that when talking about most fre-
quently covered distances in football, it is referred to the 
recurrences of those distances during the match, which 
also has to do with a certain regimen of body energy 
replenishment.

Football is a team sport, (Per-Olof Astrand, 2000); 
Ordgonikadze & Pavlov, 2008), noted, it has intermit-
tent nature. Such physical activity takes place at specific 
intensity and a corresponding energy supply. It is meas-
ured through lactate concentration in blood. Readings of 
this index serve to clarify and define the physical load 
intensity (Janssen, 2001;  Stroyer, L. Hansen, K. Hans-
en, 2004).

What mattered to us, and in terms of practice, was 
to define the physical load intensity zone during the of-
ficial junior and youth football matches. Based on the 
described earlier research methodology, we have illus-
trated the dynamics of the average lactate values (pre-
sented on Figure 1.).

Based on Fig. 3., we have identified that the trend 
has a positive mode of development in the three tested 
periods of a football match. Regarding the impact, it is 
apparent that football belongs to the sports requiring 
well-developed aerobic capacity (ability to remain at 
maximum respiratory capacity for prolonged periods of 
time) and advanced anaerobic capability (ability to use 
glucagon-like reserves of the human body).

It is important to note that the data from our study 
does not confirm the data presented by Reilly & Thomas 
(1976); Rienzi, Drust, Reilly, Carter, & Martin (2000); 

Fig. 1. Dynamics of lactate level average value (mmol/l)
 during different parts of the football match in 

13 – 18 year old football players (p<0,05).
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ences, 21(7), 519-528.
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Москва: Олимпия-человек. 
Rebelo, N., Krustrup, Soares, P., & Bangsbo, J.  (1998). Re-

duction in intermittent exercise performance during a 
soccer match. Journal of Sport Sciences, 16, 482-483.

Reilly, T., & Thomas, V. (1976).  A motion analysis work-
rate in different positional roles in professional football 
match-play. Journal of Human Movement Studies, 2, 87-
89.

Rienzi, E., Drust, B., Reilly, T., Carter, J., & Martin, A. (2000). 
Investigation of anthropometric and work-rate profiles of 
еlite South American international soccer players. Jour-
nal Sports Medicine and Physical Fitness, 40 (2), 162-
169.

Stroyer, I., Hansen, L., & Hansen, K. (2004). Physiological 
profile and activity pattern of young soccer players during 
match plays. Medicine and Science in Sports and Exer-
cise, 36(1), 168-174.

Withers, R., Maričić, Z.,Wasilewski, S., & Kelly, L. (1982). 
Match analysis of Australian professional soccer players. 
Journal of Human Movement Studies, 8, 159-176.

Mohr, et al., (2003), which indicates a trend of lowering 
lactate levels in the second half of the match among high 
level football players. It can be assumed that the differ-
ence comes from the level of the conditioning program 
of the studied players, and in response, a different body 
reaction to intense physical loads. When it comes to lac-
tate values, it must be noted that those values need to be 
used as supporting information in terms of the intensity 
of the ongoing physical activity during a football game. 
This information is necessary to bear in mind when one 
chooses the means for conditioning training.

CONCLUSION
Considering the results of our study, we can make 

the following conclusions:
- With increasing the age and match time du-

ration, we found increase in the overall volume of the 
distance covered, the percentage of the volume of high 
speed and sprint running, and the volume of  the dis-
tances covered in the 15 to 40 m range with different 
intensity;

- Lactate profile confirmed the intermittent na-
ture of physical load in official football matches in junior 
and youth football. Also we found differences in trend 
direction compared to football players of higher quali-
fication;

- Overall aggregated data should be used as the 
basis for proper planning and optimization of the speci-
ficity of conditioning training in the age 13 – 18 years 
(called “Great cycle” of training in junior and youth 
football).
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