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Comparison of Cardiopulmonary Endurance among Positions in Middle School
Soccer Players and Their Sports Injuries

Kil-Byung Lim', Jung-Wha Moon’, Ji Heoung Lee'

’Sports Medical Center, Department of Rehabilitation Medicine, llsanpaik Hospital, Inje University, Goyang,
ZSports Medical Center, lisanpaik Hospital, Goyang, Korea

The purpose of this study was to investigate the difference in cardiopulmonary endurance among positions in middle
school soccer, and to identify the incidence of sports injuries in association with soccer matches and training.

Ninety-six (32 forwards, 27 defenders, 29 midfielders, and eight goalkeeper [GK]) middle school soccer players
(12.77+0.53 years) participated in this study. They had no medical problems. Their height, weight and body mass
index (BMI) were measured, and they also went through tests for maximal oxygen consumption (VO;max). We
interviewed middle school soccer players about their soccer careers and their history of sports-related injuries.
Physical fitness was compared among players in different playing positions. VO,max was significantly higher in
forward and defender groups than GK group. There was no significant relationship in cardiopulmonary endurance
among outfield players. GK were taller and heavier than outfield players. BMI was significantly higher in GK group
than midfielder group. They had played soccer for 39.08+20.28 months on average. During matches and training,
forwards suffered 13 injuries (36.1%); defenders suffered 10 injuries (27.8%); midfielders suffered 12 injuries (33.3%);
and only one GK came down with an injury (2.8%). The most common types of injuries were to knees (36.1%)
and ankles (33.3%).
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Table 1. Physical characteristics of subjects by player position

Characteristic Forward (n=32) Defender (n=27)  Midfielder (n=29) Goalkeeper (n=8) Total (n=96)

Age (y) 12.90+0.58 12.81+0.39 12.58+0.56 12.74+0.46 12.774+0.53
Height (cm) 162.24+8.99" 159.39+9.25 155.83+8.37 172.97+4.38% 160.40+£9.64
Weight (kg) 52.30+9.08" 51.70+8.77 46.40+£6.99 63.96+6.00* 51.32+9.28
Body mass index 19.88+2.24 20.20+1.76 19.05+1.43 21.39+1.97" 19.85+1.95

Values are meanszxstandard deviation.
*Significantly different from the value of other player groups (p<0.05); TSignificantly different from the value of midfielder
group (p<0.05).

Table 2. The result of the exercise tolerance test by player position
Characteristic Forward (n=32) Defender (n=27) Midfielder (n=29) Goalkeeper (n=8) Total (n=96)

Maximum oxygen consumption 49.93+7.61* 50.27+5.80* 47.53+6.00 42.95+3.43 48.72+6.63
(mL/kg/min)

Values are means=standard deviation.
*Significantly different from the value of goalkeeper group (p<0.05).

Table 3. Incidence of sports injury by player position
Characteristic Forward (n=32) Defender (n=27)  Midfielder (n=29)  Goalkeeper (n=8)  Total (n=96)
Number of injuries (%) 13 (36.1) 10 (27.8) 12 (33.3) 1 (2.8) 36 (100)

Table 4. Location of injuries and frequency by player position

No. of injuries (%)

Location of injuries

Forward Defender Midfielder Goalkeeper
Neck 0 (0) 0 (0) 0 (0) 0 (0)
Upper extremity 0 (0) 0 (0) 2 (16.7) 1 (100)
Back 1.(7.7) 0 (0) 1 (8.3) 0 (0)
Hip 0 (0) 0 (0) 0 (0) 0 (0)
Thigh 1.(7.7) 0 (0) 0 (0) 0 (0)
Knee 4 (30.8) 5 (50) 4 (33.3) 0 (0)
Lower leg 0 (0) 0 (0) 0 (0) 0 (0)
Ankle 4 (30.8) 3 (30) 5 (41.7) 0 (0)
Foot 3 (23.0) 2 (20) 0 (0) 0 (0)
Total 13 (100) 10 (100) 12 (100) 1 (100)

M313 H2¥ 2013 | 65



KB Lim, et al. Cardiopulmonary Endurance in Middle School Soccer Players and Their Sports Injuries

BIoA BRI} daaAte] 7 Wola 579 £
FU A v g A o2 Jdd 24 OE F
(Table 4). <2 87l YQoJPd ALE= T4
FEEAT SEEge] 247 194 IglaL nj=dE e
A EEAg] 242 F 497 YT

A$E9 P S5 48 300820287 Lojglon 32
271 FF 37.09£22.4570Y, 4=u]47F FF 37.33+16.957 L,
| SW 7} W 45.79+19.8270 9, 27| H 7} Hd 28.62+19.19
Mol 5 &4LoE 5 FUT 717 H+t

3.14£2 817§ o] Ytk

i
=

°£F4E =
B 56.8- 70 0 mL/kg/mmi E]-
T YUZ2EZFALES "JWOE gl >
69.4+5.9 mL/kg/minZ E}=2] AL 5| £43 A2
B39t FaUe gACE & ATEERE ded
14,540,641 2] GAFZTA4 308 Ao 2 8 Meckel 579
AF o)A AL RS BT 44.6£53-49.5£5.4 mLkg/
minZ e o 121:0949] o7 744 26%S e
2 3 A7oA"Y P 387:47 mLkgmin®] HTiitay A
S Bock AT 149:074]9] A E SHAS 179S dA
02 g AT NL" A gAtA A HTFo] 61.4+4.5 mLkg/min
o2 HuEgon o og 800349 A4 nHLE gate
3t AL =Y Ho)Akai H o] 56.7+4.9 mLkg/minZ B
1" ASE 9o volo] AHgle] A4E 3 A=
o2t ohofet AAE B
B o Fo] AL 48.7246.63 mLkgmin® 2 LrERF oo )
AAzez3As 3797 0% Y= HfArH TS
Bk ZAAE A7 Aol A FHALE dA
o2 g thofst ATollA g Yoo X jAbag F ekl
v«HHI =2 Aoz yegon'"" 275 ddto] 714
Ao yehgd'”. dutgog Luel 344S o
A okl n|=de] 9] B AHoR g2 MR

o Aoy A F9 ols AT B2 AR dyHY

66 | CHOFA X O[O R]

I, A% & AN T ool |=UeE Ao
£ 97 | ZA A e 4
AH 02 uest AdAL HesA] Aty HuE AeE
o Wnd ARHEAD A% 2719 9ol Ag
e Ba%, 504, tl=0d 7o) A7l 2o
AO.2 ettt ol F94 H4ES TAH A4
Aol el Aol
Aol uE ARE Hol
oy ZFASE BAL AR Aztol 2HHA gro}
AT BAo] ki) AL 2L 4 AT wR
Hep 2|29 24 AR 7Y Zolof i3t AFAT=
= B9 3459 |, v 22 7HY HTAba 7l
S9J3t Ao|7} Q= Ao BugE Au) g o)k
Aj o) 7} o| A ETH ZHZ7He] LA o] HA A7 %
o] o W GFE Adjstoiof 5}7] Hio]’ FH4, ’\H]-r
nEgy g R4 w2 AR S 2767 ti
Aoz AZE v 2719 J99] A8 344 —r‘ﬂl—r"il
H|&) FofatA e HFge] Wetet ol 9 A=
3 ov]53 2GS BYHY. ol 2|9 Ay AL
Z249 %6‘ 2 ”‘1]7] sgo] F851A ghon Uy
=90 g& Zxgw Ju?, mj$ 0@ o] e HZo|
2 Aes9] 4‘7]J—1§ AdtEEs 4971 B7] fedd Aoz
RZ-E . Wong S22 Federation International de Football
Association (FIFA) World Cups®] ZZ 7}t # A4S0l A
719 Ado| b A AeEitt o & A% E5A
£ Hol ALE Hustgy & dFofAE E7]% HTY
AR AFo] thE o] AeEET fo3HA =4 Uetst
o AAZEFAFANE fEFY Hetof v Fo5tA
=9t 2711 E AT ZARY AL AR 27 34
T, g, WELE o2 YENET ol o A7 F
A gAY AWMLY FF7]&] et &=}
Go{ AL A Ao YEA He Bt B 4T o
9 AAxAo] £L2 A4E ST A45: 3459 |
o WA Az 458 4 Qirh
STAFEY 25 &Y AF o dFolA o2 I
2 &40 o7} sjol ZARHT. Shindh Yoor 'S H
A 814 §40 ZTHEE HOZ & A7 A%
Ol‘% 771 é?%-}x] = &8s 7321] b] 709%2 B3

=2 2 rN

H o =2 e ¥ ok

I% o} Xlﬁb} 747l°ﬂ Z“’%Q

= o
AOsha UL 2o s BRsGon 48 S



A}

ofm FPM40) ZXGY UHKTY vng &5 &4

1%

AA 49 89%2 HIEGIth £AE 9 o) v &L ThoFst
AFANTY 223} B EAbH|Fo] T &
BIFGOn Lee 57 B, B2, sERo) £0
9] ]go] Erta ®u3tY T Shin} Yoon™9| Aol A
T2 SERY &4 Hlgo] A UEou HE &4
B¢ 5ol g9 £apo] W Aoz Busgh Fe
H|iLZ g AX 2| Hste] QHAT AX22 YA gloH
tol7h o g5 49 I F] Y7t 14-1641 58 F7F
7] AdEE Ao dEA . B dTNE 58t

o
fu
o
%
)
©
o
re
o
©
< .
o o
N
=2
m
a2
gl:‘
)
i
<t
ofN o %

23 MeA A4S ol Ao 38 A2 Eo&
HEYEE SELALS ATFA 0 E 7| 23he] AL hE o
I hzd) A4o A £5AENIZ 5 A
He BE ETHHAT o]t ofd FAY H4A
NAFoE Aokste £ 3o e WAL A3
AL AWHA G A9 B
Wol AR A 250k 3 97t ohy7] TR
7 SEFWEE AR WO Az EA 4
S0 TR 29 WS AR
A Hae Mg dehton 7 Be &40 Bk
%4 02 ek ol 490 ofdl $54500

I l:!
]
fu
r>~
I
1o
iy
o
N

g} =< 4% STAFET fEA $HH L
Z dojX AR o] EA4o] Holz] elgten 447 27
G AR 24& gt EX]’H_ 'L A 111 % %‘ % o) 2]
Aoz N7E

¢ $23 w8 20 £40] ol WA 4 o
9

34 oy 22790 Hg0] AT A2 474

i

10.

11.

12.

13.

14.

15.

16.

References

. Armason A, Sigurdsson SB, Gudmundsson A, Holme I,

Engebretsen L, Bahr R. Physical fitness, injuries, and team
performance in soccer. Med Sci Sports Exerc 2004;36:278-85.

. Kim YK. A fitness profiles of the professional soccer players

by each position. J Korean Sports Med 2000;18:217-26.

. Kim YK, Jin YS, Jun TW, Jung ST. A fitness profiles of the

professional soccer players in Korea. J Korean Sports Med
2000;18:83-91.

. Gil SM, Gil J, Ruiz F, Irazusta A, Irazusta J. Physiological

and anthropometric characteristics of young soccer players
according to their playing position: relevance for the selection
process. J Strength Cond Res 2007;21:438-45.

. Glick ID, Horsfall JL. Diagnosis and psychiatric treatment of

athletes. Clin Sports Med 2005;24:771-81.

. Kim SH. A study on video analysis of sports injuries and

management in Korean professional football. Korean J Sports
Med 2013;31:20-5.

. Lee YS. Prevention program for soccer injuries. J Korean

Sports Med 1994;12:43-53.

. Bangsbo J, Lindquist F. Comparison of various exercise tests

with endurance performance during soccer in professional
players. Int J Sports Med 1992;13:125-32.

. Chin MK, So RC, Yuan YW, Li RC, Wong AS. Cardio-

respiratory fitness and isokinetic muscle strength of elite
Asian junior soccer players. J Sports Med Phys Fitness 1994;
34:250-7.

Wisloff U, Helgerud J, Hoff J. Strength and endurance of
elite soccer players. Med Sci Sports Exerc 1998;30:462-7.
Al-Hazzaa HM, Almuzaini KS, Al-Reface SA, et al. Aerobic
and anaerobic power characteristics of Saudi elite soccer
players. J Sports Med Phys Fitness 2001;41:54-61.

Wong del P, Wong SH. Physiological profile of Asian elite
youth soccer players. J Strength Cond Res 2009;23:1383-90.
Meckel Y, Gefen Y, Nemet D, Eliakim A. Influence of short
vs. long repetition sprint training on selected fitness components
in young soccer players. J Strength Cond Res 2012;26:1845-51.
Castagna C, Impellizzeri FM, Manzi V, Ditroilo M. The
assessment of maximal aerobic power with the multistage
fitness test in young women soccer players. J Strength Cond
Res 2010;24:1488-94.

Brandes M, Heitmann A, Muller L. Physical responses of
different small-sided game formats in elite youth soccer
players. J Strength Cond Res 2012;26:1353-60.

Bunc V, Psotta R. Physiological profile of very young soccer

H3138 H2¥ 2013 | 67



KB Lim, et al. Cardiopulmonary Endurance in Middle School Soccer Players and Their Sports Injuries

17.

18.

19.

20.

21.

22.

players. J Sports Med Phys Fitness 2001;41:337-41.

Davis JA, Brewer J, Atkin D. Pre-season physiological
characteristics of English first and second division soccer
players. J Sports Sci 1992;10:541-7.

Bangsbo J, Norregaard L, Thorso F. Activity profile of com-
petition soccer. Can J Sport Sci 1991;16:110-6.

Bangsbo J, Michalsik L. Assessment of the physiological capa-
city of elite soccer players. In: Spinks W, Reilly T, Murphy A,
editors. Science and football IV. London: Routledge; 2002. p.
53-62.

Lago-Penas C, Casais L, Dellal A, Rey E, Dominguez E.
Anthropometric and physiological characteristics of young
soccer players according to their playing positions: relevance
for competition success. J Strength Cond Res 2011;25:3358-67.
Wong PL, Chamari K, Dellal A, Wisloff U. Relationship
between anthropometric and physiological characteristics in
youth soccer players. J Strength Cond Res 2009;23:1204-10.
Lee KT, Song BY, Young KW, Kim NM, Kim CY, Park
SR. Analysis of the injuries in professional soccer player. J
Korean Sports Med 2000;18:176-80.

68 | CHOFA ZEXO[BY| ]

23.

24.

25.

26.

27.

28.

29.

Kofotolis ND, Kellis E, Vlachopoulos SP. Ankle sprain
injuries and risk factors in amateur soccer players during a 2-
year period. Am J Sports Med 2007;35:458-66.

Inklaar H. Soccer injuries. I: Incidence and severity. Sports
Med 1994;18:55-73.

Junge A, Dvorak J. Influence of definition and data collection
on the incidence of injuries in football. Am J Sports Med
2000;28:540-6.

Shin DW, Yoon YS. Incidence and pattern of injuries of
Asian youth soccer players during match. J Korean Sports
Med 2003;21:145-50.

Ekstrand J, Gillquist J, Liljedahl SO. Prevention of soccer
injuries. Supervision by doctor and physiotherapist. Am J
Sports Med 1983;11:116-20.

Peterson L, Junge A, Chomiak J, Graf-Baumann T, Dvorak J.
Incidence of football injuries and complaints in different age
groups and skill-level groups. Am J Sports Med 2000;28:S51-7.
Schmidt-Olsen S, Jorgensen U, Kaalund S, Sorensen J. Injuries
among young soccer players. Am J Sports Med 1991;19:273-5.



