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ABSTRACT 

Background. Wrestling is one of the most popular sports in the world. United World Wrestling have developed 

“Wrestling+” injury prevention program similar to the FIFA 11+. Objectives. the aim of the present study was to 

investigate the effect of 12 weeks of “Wrestling+” warm-up program on Functional Movement Screen scores in cadet 

wrestlers. Methods. The study population included all cadet wrestlers of Rasht city where 24 freestyle wrestlers were 

selected by the convenience sampling, and further divided into intervention (n=12) and control (n=12) groups. The 

intervention group performed “Wrestling+” warm-up program for 12 weeks and three times a week while the control 

group performed routine warm-up during the period of research. Functional Movement Screen tests including Deep 

Squat (DS), Hurdle Step (HS), In-Line Lunge (ILL), Shoulder Mobility (SM), Active Straight Leg Raise (ASLR), 

Trunk Stability Push Up (PU), and Rotary Stability (RS) were used in pre- and post-program. Results. There was a 

significant increase in the total Functional Movement Screen, DS, HS, ILL, PU scores, while there were no significant 

differences in SM, ASLR, and RS scores in intervention group. Also, there was a %66.7 decrease in the number of 

wrestlers at high risk in Functional Movement Screen tests in the intervention group. There was no significant 

difference in any of the variables in the control group (p≥0.05). Conclusion. The results of this study suggested that 

the “Wrestling+” warm-up program can improve the fundamental movement patterns and finally it may prevent the 

potential injuries. 
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INTRODUCTION 
Wrestling is one of the most popular sports in the 

world and it is one of the first sport disciplines to be 

included in the program of the ancient Olympic 

Games (1). Freestyle and Greco-Roman are two 

wrestling styles that are practiced in the Olympics. 

Greco-Roman wrestling is a classic style involving 

upper body moves, while freestyle wrestling 

includes both upper and lower body moves (2). As 

with most sports, wrestling carries a risk of injury 

for wrestlers at both = professional and amateur 

levels and across all ages and weight categories (3-

5). In a descriptive epidemiologic study, Shadgan et 

al. (2017) evaluated wrestling injuries during the 

2016 Rio Olympic Games. In this study, 352 

wrestlers sustained 22 injuries during 410 matches 

suggesting that the injury rate among wrestlers was 

6.2 injuries per 100 athletes and 5.4 injuries per 100 

matches which were lower than the figures in 

London 2012 (12%) and Beijing 2008 (9.3%) 

Olympic Games (6). The head/spine/trunk (24.5–

48%), upper extremity (9.3–42%), lower extremity 

(7.5–45.1%), and skin (5–21.6%) are most 
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commonly injured sites in wrestling (7). All of these 

studies indicated that determining ways to lower the 

injury rate in wrestling should be a major focus and 

there is a need for programs to prevent injuries in 

this sport. Some parameters such as injury 

characteristics, injury mechanism, and information 

about the sport physical demands are important to 

design a proper injury prevention program (8). With 

this in mind, the injury prevention program ‘‘FIFA 

11+’’ was developed by national and international 

experts under the leadership of the FIFA Medical 

and Research Centre (F-MARC) to reduce the 

incidence of football injuries, which has been 

validated in that sport (9). Similar to the FIFA 11+ 

program and according to the above-mentioned 

parameters, “Wrestling+” injury prevention 

program was developed in 2015 by UWW for 

wrestlers (10). Core stabilization, shoulder and leg 

strength, and balance training constitute the basis of 

“Wrestling+” injury prevention program. This 

program consists of 3 parts and 14 exercises. 

Implementation of proper techniques during all of 

the exercises is central to the program (8). Major 

clinical research studies have clearly indicated that 

consistent implementation of the FIFA 11+ can 

yield 30–50% reduction in the risk of injury in 

soccer (11). However, we do not have any study yet 

regarding the effects of “Wrestling+” warm-up 

program on reducing the injury risk in wrestlers. 

Musculoskeletal injury risk factors in intercollegiate 

athletes are divided into extrinsic risk factors such 

as footwear or playing surface, and intrinsic risk 

factors such as inadequate strength or high body 

mass index (12, 13). Identification of these risk 

factors by effective assessments and implementing 

injury prevention programs are crucial. Functional 

Movement Screen (FMS) developed by Cook 

(2006) is a popular assessment for evaluating 

modifiable risk factors in athletes, and it is a baseline 

assessment for fundamental movement capacity 

which challenges mobility, neuromuscular control, 

balance, and stability through seven fundamental 

movement patterns (14, 15). Due to the lack of 

evidence in this area, and given the importance of 

injury prevention in wrestling, the purpose of this 

study was to find the effect of 12 weeks of 

“Wrestling+” warm-up program on Functional 

Movement Screen scores in cadet wrestlers.  

 

MATERIALS AND METHODS 

Participants. The population of this study 

consisted of cadet wrestlers in Rasht city. Out of 

this population, 24 freestyle wrestlers were 

selected through available sampling and were 

divided into two the experimental (n: 12, age: 

16.16 ± 0.71 years, height: 1.70 ± 0.06 m, 

weight: 68.50 ± 3.19 kg, body mass index: 23.67 

± 1.36 kg/m2) and control (n: 12, age: 16.41 ± 

0.79 years, height: 1.71 ± 0.04, weight: 66.33 ± 

4.11 kg, body mass index: 22.65 ± 1.75 kg/m2) 

groups. The inclusion criteria in this study were 

having at least 1 year of regular exercise, not 

taking any medication, and not having any 

musculoskeletal injuries. All wrestlers read and 

signed the consent form. 

Functional Movement Screen (FMS) Test. 

This test consisted of seven Deep Squat (DS), 

Hurdle Step (HS), In-Line Lunge (ILL), Shoulder 

Mobility (SM), Active Straight Leg Raise 

(ASLR), Trunk Stability Push Up (PU), and 

Rotary Stability (RS) movements. Score of 3 was 

given to those who performed the movement 

correctly and free of compensation and pain; 

score of 2 when the movement was performed 

with some level of compensation or 

incompletely; and score of 1 when the subject 

could not complete the movement. Eventually, 

zero was given when the subject experienced 

pain without any part of the movement done. The 

highest score of the three recorded attempts was 

used for analysis. In case of different scores on 

two sides (for movements assessed on both 

sides), the lower score between the two scores 

was recorded (16). 

Wrestling+ Warm-up Program. This 

program has 3 parts and 14 exercises, which 

should be performed in a specific process 

(Figure 2). The key to this program is to use the 

correct method throughout all exercises and to 

pay full attention to correct posture and optimal 

control of the body. Part 1 involves performing 

slow-moving exercises with active shoulder 

stretches, grips, and bridges. Part 2 includes 5 

exercises with a focus on core muscles, shoulder 

and leg strength, and balance, each of which 

consists of 3 levels with increasing difficulty. 

Finally, part 3 includes wrestling simulated 

exercises. Wrestlers begin with Level 1 

exercises with the progression to the next level 

of the exercises being dependent on their 

performance of the previous stage with the 

duration and number of repetitions specified 

performed without difficulty (8).



 Effect of Wrestling+ Warm-up Program on FMS     41 

 

 
Figure 1. Functional Movement Screen. 

 

 

In this research, wrestlers performed the first, 

second, and third levels of exercises for 3, 4, and 

5 weeks, respectively each week three times (12 

weeks and 36 sessions in total). Given the 

importance of proper implementation of the 

program movements and correcting them on due 

occasions, the instructor’s presence and 

supervision were essential during the exercise. 

Data collection. This research was a semi-

experimental study which used pre- and post-test 

design with a control group. The independent 

variable of the study was 12 weeks of 

“Wrestling+” warm-up program while the 

dependent variable was the Functional Movement 

Screen test scores. Initially, all subjects took a 7-

part Functional Movement Screen test developed 

by Cook (2006). Then, the experimental group 

practiced in the “Wrestling+” warm-up program 

for 12 weeks while the control group completed 

their routine warm-up program within the same 

period of time. Once the program was completed, 

the Functional Movement Screen test was 

administered again for all subjects. All stages of 

the research were conducted at Rasht Wrestling 

House. 

Statistical Analysis. In order to describe the 

data, descriptive statistics of mean and standard 

deviation were used, where repeated 

measurements ANOVA was employed to 

determine the effects of TIME and Group by 

SPSS software version 23 at a significant level of 

p <0.05. 

 

RESULTS  
DS: The interaction effect of TIME*GROUP 

was significant (F2, 1 =19.568; p<0.001; Partial Eta 

squared= 0.471). Accordingly, there was no 

significant difference between the mean DS in the 

pre-test between the two groups. However, there 

was a significant difference between the two groups 

in the post-test in terms of the mean DS. However, 

there were no significant differences between the 

mean DS in the pre-test and post-test of the control 

group. On the other hand, in the experimental group 

there were significant differences between the mean 

DS in the pre-test and the post-test (pre-control = 

1.67 ± 00.49, pre-experimental = 1.33 ± 00.49, post-

control = 2.00 ± 00.43, post Experimental = 2.00 ± 

00.43) (Figure 3).
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Figure 2.  Wrestling+ warm-up program. 
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HS: The interaction effect of TIME*GROUP 

was not significant (F2, 1 =3.960; p>0.059; 

Partial Eta squared= 0.153). There was no 

significant difference between the mean HS in 

both the pre-test and post-test between the two 

groups. Again, there were no significant 

differences between the mean HS values in the 

pre-test and post-test of the control group. 

However, in the experimental group there were 

significant differences between the mean HS in 

the pre-test and the post-test (pre-control = 2.08 ± 

00.29, pre-experimental = 1.91 ± 00.29, post-

control = 2.25 ± 00.45, post-experimental = 2.58 

± 00.51) (Figure 4). 

 

 
Figure 3. The Effects of Wrestling+ warm-up program 

on Deep Squat (DS). *: interaction effect of 

GROUP*TIME is significant at p <0.05. -: Significant 

difference with post-test in the two groups at p <0.05. 

+: Significant difference with pre-test and post-test in 

the experimental and control groups at p <0.05. 

 

 
ILL: The interaction effect of TIME*GROUP 

was significant (F2, 1 =7.615; p<0.011; Partial 

Eta squared= 0.257). There was, however, no 

significant difference between the mean ILL in 

the pre-test between the two groups. However, 

there was a significant difference between the 

two groups in the post-test in terms of the mean 

ILL. There were no significant differences 

between the mean ILL in the pre-test and post-

test of the control group. However, in the 

experimental group there were significant 

differences between the mean ILL in the pre-test 

and the post-test (pre-control = 2.00 ± 00.43, 

pre-experimental = 1.92 ± 00.29, post-control = 

2.17 ± 00.39, post-experimental = 2.58 ± 00.51) 

(Fig. 5). 

 
Figure 4. The Effects of Wrestling+ warm-up 

program on Hurdle Step (HS). +: Significant 

difference with pre-test and post-test in the 

experimental and control groups at p <0.05. 

 

 
Figure 5. The Effects of Wrestling+ warm-up program 

on In-Line Lunge (ILL). *: interaction effect of 

GROUP*TIME is significant at p <0.05. -: Significant 

difference with post-test in the two groups at p <0.05. 

+: Significant difference with pre-test and post-test in 

the experimental and control groups at p <0.05. 

 

 

PU: The interaction effect of TIME*GROUP 

was significant (F2, 1 =7.592; p<0.012; Partial Eta 

squared= 0.257). However, there was no 

significant difference between the two groups in 

terms of the mean PU in both the pre-test and post-

test . There were no significant differences 

between the mean PU in the pre-test and post-test 

of the control group either. However, in the 

experimental group, there were significant 

differences between the mean PU in the pre-test 

and the post-test (pre-control = 2.25 ± 00.86, pre-

experimental = 2.41 ± 00.79, post-control = 2.08 ± 

1.08, post-experimental = 2.50 ± 00.52) (Fig. 6).  
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SM: The interaction effect of TIME*GROUP 

was no significant (F2, 1 =0.401; p>0.533; Partial 

Eta squared= 0.018). There was no significant 

difference between the mean SM in both the pre-

test and post-test between the two groups. There 

were no significant differences between the mean 

SM in the pre-test and post-test of both the control 

and experimental groups either (pre-control = 

2.33 ± 00.49, pre-experimental = 2.41 ± 00.51, 

post-control = 2.42 ± 00.51, post-experimental = 

2.75 ± 00.45) (Figure 7). 

 

 
Figure 6. The Effects of Wrestling+ warm-up 

program on Trunk Stability Push Up (PU).                 

*: interaction effect of GROUP*TIME is significant 

at p <0.05. +: Significant difference with pre-test 

and post-test in the experimental and control groups 

at p <0.05. 

 

 

 
Figure 7. The Effects of Wrestling+ warm-up 

program on Shoulder Mobility (SM). 

 

ASLR: The interaction effect of 

TIME*GROUP was not significant (F2, 1 =0.297; 

p>0.591; Partial Eta squared= 0.013). There was 

no significant difference between the mean ASLR 

in the pre-test and post-test between the two 

groups. There were no significant differences 

between the mean ASLR in the pre-test and post-

test of the control and experimental groups either 

(pre-control = 2.00 ± 1.04, pre-experimental = 

2.08 ± 00.51, post-control = 2.25 ± 1.14, post-

experimental = 2.92 ± 00.28) (Figure 8). 

RS: The interaction effect of TIME*GROUP 

was not significant (F2, 1 =1.00; p>0.328; Partial 

Eta squared= 0.043). There was no significant 

difference between the mean RS in the pre-test 

and post-test between the two groups. There were 

no significant differences either between the 

mean RS in the pre-test and post-test of the 

control and experimental groups (pre-control = 

2.00 ± 00.00, pre-experimental = 2.00 ± 00.00, 

post-control = 2.00 ± 00.00, post-experimental = 

2.08 ± 00.28) (Figure 9). 
 

 
Figure 8. The Effects of Wrestling+ warm-up 

program on Active Straight Leg Raise (ASLR). 

 

 

 
Figure 9. The Effects of Wrestling+ warm-up 

program on Rotary Stability (RS). 



 Effect of Wrestling+ Warm-up Program on FMS     45 

According to Table 1, the number of 

wrestlers subject to injury risks in the FMS test 

(score less than 14) after 12 weeks of training in 

the experimental group was reduced by 66.70%. 

This reduction in the control group was only 

16.7%. 

 
Table1. Changes in the number of wrestlers who had a score of 14 or less from pre- to post-test 

14 or less (%) 14 or less (n) Time Group Variable 

50.00 6 Pre test 
Control (n=12) 

FMS Total Score 
33.30 4 Post test 

66.70 8 Pre test 
Experimental (n=12) 

00.00 0 Post test 

 

 

DISCUSSION  
The results of this study indicated that the 12-

week “Wrestling+” warm-up program, 

significantly improved the Functional Movement 

Screen score of the cadet wrestlers. This program 

includes movements which have many common 

points with the Functional Movement Screen test 

movements. For example, there are movements 

such as squat on Bosu ball and push-up on Bosu 

ball in the “Wrestling+” warm-up program, a 

different form of which is seen in the functional 

movement screen test as DS and PU. Also, the 

existence of equilibrium movements such as the 

single-legged stand on the Bosu Ball, which are 

the main obstacle-stepping moves, can be a clear 

indication of the effectiveness of the Wrestling + 

warm-up program. Many studies have shown the 

positive impact of intervention exercises on 

Functional Movement Screen scores (17-19). The 

findings of Nemati et al. (2017) also showed that 

after completing the four weeks of FIFA +11 

warm-up, the total Functional Movement Screen 

score in the experimental group significantly 

improved (20). Another important factor affecting 

the quality of performing the Functional 

Movement Screen movements is getting feedback 

from the coach when doing “Wrestling+” 

exercises. As “Wrestling+” warm-up program 

emphasized maintaining the correct posture and 

attention to the quality of exercising, and the 

experimental group constantly received feedback 

from the coach when doing the exercises, while 

the control group did not receive any corrective 

feedback in their exercises, this can also justify 

the difference between the post-test of the 

experimental and control groups. Klusemann et 

al. (2012) observed improved Functional 

Movement Screen test scores of junior basketball 

athletes by strength trainings who received 

coaching feedback, which was more greater 

compared to those without feedback from coaches 

(21). In this study, the movements of the 

Functional Movement Screen test were examined 

separately as discussed below. The results of this 

study showed that 12 weeks of “Wrestling+” 

warm-up program significantly improved DS, 

HS, and ILL scores in cadet wrestlers. 

Considering that strength, balance, and core 

stability were the main elements of the Wrestling 

+ program involving movements such as squat on 

Bosu Ball (part II, exercise 8), standing single-leg 

on Bosu Ball, and performing the lateral flexion 

of the spine (part II, exercise 9), and each session 

was accompanied by corrective feedback, it 

seems reasonable to observe improved DS, HS, 

ILL scores in the Functional Movement Screen 

test. However, there was no significant 

improvement in the SM and ASLR scores of the 

cadet wrestlers. Since there is no static stretching 

exercise for the upper and lower limbs in the 

“Wrestling+” warm-up program, the 

insignificance of these two movements is already 

obvious. With regards to the impact of FIFA +11 

exercises on the flexibility of soccer players, there 

was no significant improvement in the studies 

either, and the researchers attributed it to the 

absence of movements emphasizing static 

stretching in the FIFA + 11 program (20, 22). Due 

to the importance of flexibility in wrestling, to 

maintain flexibility, some stretching movements 

for upper and lower limbs can be done along with 

this program. A significant improvement was 

observed in the PU scores of the wrestlers. In the 

“Wrestling+” warm-up program, movements are 

done based on improving the core stability (part 

II, exercises 9 and 10), as well as movements 

contingent upon improving the strength of the 

upper body (part I, exercises 1, 2, 3 and 4). 

However, since one of the movements in this 

program is the push-up on the Bosu ball (part II, 
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exercise 11), with emphasis on the modification 

of the motor pattern, the improvement of the PU 

scores of the wrestlers seems to be justified 

accordingly. No significant improvement was 

observed in RS scores. As stated above, core 

stability is a key element of “Wrestling+” warm-

up program. Regarding the mean scores of pre- 

and post-tests, there was a slight improvement in 

the post-test scores of this movement, but in 

general, no significant improvement was 

observed in the scores of this test. Due to the 

difficulty of this movement pattern, in order to 

achieve a perfect score, one should practice and 

perform this movement repeatedly, which was not 

the case in the “Wrestling+” warm-up program. 

The results of this study suggested that the 12-

weeks of “Wrestling+” warm-up program 

significantly reduced the number of subjects 

exposed to the injury threshold (14 or less) of the 

Functional Movement Screen test. Specifically, 

66.7% of the subjects (8 wrestlers) in the 

experimental group and 50% of the subjects (6 

wrestlers) in the control group had a score of 14 

or less in the pre-test. This number, after 12 weeks 

of “Wrestling+” warm-up program in the post test 

diminished to zero in the experimental group and 

to 33.30% in the control group (4 wrestlers). In 

other words, all subjects in the experimental 

group passed the injury threshold in the post test. 

Since the mean Functional Movement Screen 

scores of the experimental group was 14.03 and 

reached 18.25 in the post test, it seems that this 

improvement in the score of the Functional 

Movement Screen test significantly reduced the 

number of wrestlers at the injury threshold after 

12 weeks of training. Bodden et al. (2015) 

observed a significant difference in the 

Functional Movement Screen test scores as well 

as the number of people over 14 in the 

experimental group compared to the control after 

4 weeks of training in mixed martial arts athletes 

(17). In the study conducted by Nemati et al. 

(2017), the number of people above the injury 

threshold was 27% in pre-test, which reached 

77% after 4 weeks of FIFA +11 training (20). The 

results of this study were consistent with the 

results of Bodden et al. (2015), Song et al. (2014), 

Kiesel et al. (2011), Klusemann et al. (2012), and 

Nemati et al. (2017). 

 

CONCLUSION  
The results of this study indicated that the 

“Wrestling+” warm-up program can improve the 

fundamental movement patterns, and finally it 

may prevent potential injuries. Although 

improvements were observed in the basic patterns 

by performing “Wrestling+” program, there is a 

need for further research with more subjects in 

this area due to the lack of research on 

“Wrestling+” program. 
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