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Purpose: The purpose of this study was to investigate the effects of complex training on injury, flexibility, and muscle stiffness in high

school male football players.

Methods: A total of 60 football players were included in the study and were divided into three groups viz. the complex training group
(CTG), 11+ training group (11+TG), and traditional training group (TTG). Injuries were recorded based on the prospective investigation
method after starting the study, and the flexibility and muscle stiffness of the subjects were evaluated.

Results: The research results showed that the injury rate per match was significantly lower in the CTG and 11 +TG than the TIG. In the
CTG, the flexibility of the hamstrings significantly increased and the stiffness of the rectus femoris (RF), biceps femoris (BF), and tensor
fascia latae (TFL) muscles significantly decreased (p < 0.05). In the 11 +TG, the stiffness of the RF significantly decreased (p < 0.05). In the
TIG, the flexibility of the hamstrings significantly increased (p < 0.05). Hamstring flexibility showed a significantly higher increase in the
CTG and TTG compared to the 11+ TG (p<0.05). Also, the stiffness of the RF and TFL muscles showed a significantly higher decrease in
the CTG compared to the 11+ TG and TTG (p < 0.05). The stiffness of the BF muscles too showed a more significant decrease in the CTG

compared to the TTG (p < 0.05).

Conclusion: The complex training method of the Fédération International de Football Association (FIFA) 11+ and self-myofascial release
(SMFR) as a warm-up program, prevent injuries, enhance flexibility, and lower muscle stiffness of football players in high school. Thus, it
is necessary to ensure the widespread use of the complex training program by instructors and players under the supervision of the Korea
Football Association (KFA), given its reliability in preventing injuries and improving the performance of football players.
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Group Age (yr) Height (cm) Weight (kg) BMI (kg/m?) Career (yr)
CTG (n=20) 18.3+0.7 176.8£3.6 68.3+43 21.8+0.9 72+13
114+TG (n=20) 18.4+0.7 176.1£6.4 68.6£6.7 221+13 73x1.1
TTG (n=20) 18.1+£0.8 175.7£3.5 68.9+48 223+09 71+12
Mean+SD.

CTG: complex training group, 11+TG: 11+ training group, TTG: traditional training group, BMI: body mass index.
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Table 2. Comparison of injury incidence and severity in three groups

CTG 11+7G TG F
Matches (n) 26 28 26
Allinjuries (n) 43 64 72
injuries per match 165+120° 193+130° 2.77+091 6.631*
Time-loss injuries (n) 15 18 27
injuries per match 0.58+0.86 0.64+095 1.04+1.04 1.802

Duration of time loss

0 days 28 (65%) 36 (67%)  45(63%)
1-3 days (minimal) 8(19%) 12 (22%) 15(21%)
4-7 days (mild) 6 (14%) 5(9%) 7 (10%)
8-28 days (moderate) 12%) 1(2%) 5(7%)
> 29 days (severe) 0(0%) 0(0%) 0(0%)

Mean=SD.

CTG: Complex Training Group, 11+TG: 11+ Training Group, TTG: Traditional
Training Group.

aSignificant difference between CTG and 11+TG, °Significant difference be-
tween CTG and TTG, <Significant difference between 11+TG and TTG.

*p<0.05.
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Table 3. Comparison of changes in three groups before and after train-
ing on hamstring muscle flexibility (cm)

G 147G TG F
pre 6.04£3.45 6.16£2.04 6.15+3.16 0.011
post 827+277"  6.35%2.09 7.45+2.46* 3.090
t -6.059 -0.885 -3.615
change 223165  0.19+093 1.30£1.60° 10.224*
Mean+SD.

CTG: Complex Training Group, 11+TG: 11+ Training Group, TTG: Traditional
Training Group.

aSignificant difference between CTG and 11+TG, ®Significant difference be-
tween CTG and TTG, <Significant difference between 11+TG and TTG.
*p<0.05.
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Table 4, Comparison of changes in three groups before and after train-

ing on RF, BF, TFL muscle stiffness (N/m)
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