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SUMMARY
Objective. The aim of this study was to determine functional movement screening 
(FMS) scores in wrestlers to examine FMS scores in terms of years of sport experience 
and wrestling weight, and to determine the relationship between FMS score and body 
mass index (BMI). 
Materials and methods. Forty-four male wrestlers were included in this study. Func-
tional movement analyses were performed of the wrestlers. In addition, the wrestlers 
filled out a personal information form which contains information such as age, years of 
sport experience, wrestling weight, and height. 
Results. The FMS scores of the wrestlers have been found to be 16.07 ± 1.87. A statis-
tically significant difference has been found in terms of FMS scores according to years 
of sport experience and wrestling weight (p < 0.05). A statistically significant correla-
tion has been found between the FMS score with BMI (p < 0.05).
Conclusions. It has been concluded that the FMS scores of the wrestlers with more 
years of sport experience are higher, the FMS scores of the wrestlers with low body 
weight are lower, and the FMS score increases as the BMI increases. It is thought that 
the functional movement levels of the wrestlers should be evaluated regularly at certain 
intervals and interpreted according to their characteristics.
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INTRODUCTION
Wrestling is one of the oldest combat sports. It can be defined 
as the struggle of two people on a mat of certain size using 
their technique, skills and strength without using a vehicle 
in accordance with the rules of wrestling (1, 2). It is among 
the sports with a substantial risk of injury. Wrestlers can be 
exposed to physical forces in competitions and training. 
These situations can result in injuries to the wrestlers (3, 4).
Functional movements are performed in accordance with 
the function according to some criteria. The level of func-
tional movements gives information about the functional 

performance levels of individuals (5). Athletes should be 
able to perform sports activities at the level required by the 
sports branches they are engaged in and at the expected 
quality. Otherwise, movements are tried to be made with 
some compensatory mechanisms and movement patterns. 
These conditions may also cause a decrease in sportive 
performance and occurrence of some musculoskeletal 
injuries. By performing functional movement analyses on 
athletes, information is obtained about limitations in move-
ments and risk situations for musculoskeletal injuries (6-8).
Analysis of functional movement is necessary to determine 
whether athletes have the necessary abilities to perform move-
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ments. Stability, mobility and asymmetry are examined in 
functional movement analysis. Functional movement analyses 
include evaluations of factors such as muscle strength, flexi-
bility, range of motion, coordination, balance, and proprio-
ception. These parameters are among the components that 
are taken as a basis for the implementation of techniques in 
wrestlers, the planning of training, and the provision of better 
performance. The level of functional movements is important 
for the wrestlers to maintain their position against their oppo-
nents, as the level of movements such as pushing and pulling, 
and the development of wrestling-specific techniques and 
skills. In this context, functional movement analysis of wres-
tlers should be done regularly. It can be done by some meth-
ods. Functional Movement Screening (FMS) is a movement 
analysis method that has been widely used recently (9-12).
When the literature was examined, it was seen that there 
were studies that determine the FMS scores of athletes in 
various branches and examine the FMS scores in terms of 
some variables. Loudon et al. (13) determined FMS values 
in long-distance runners. They found that there were differ-
ences in scores for the squat, hurdle step, and in-line lunge 
tests in the athletes under and over the age of 40. They 
determined that young runners scored higher. Toselli and 
Campa (14) found that in volleyball players, optimal flex-
ibility and mobility were closely related to anthropometric 
characteristics with particular emphasis on body fat. Uzer et 
al. (15) investigated the effect of posture on FMS scores in 
wrestlers in their study. They found significant weak correla-
tions between FMS sub-parameters and postural analysis 
total score. In the literature review, it has been understood 
that the number of scientific studies in which FMS scores 
of wrestlers are determined and examined in terms of year 
of sport experience and wrestling weight, and in which the 
relationship between FMS scores and BMI are investigat-
ed is not sufficient. The current study is unique in these 
aspects. The aim of the current study was to determine FMS 
scores in wrestlers, to examine FMS scores in terms of year 
of sport experience and wrestling weight, and to determine 
the relationship between FMS score with BMI.

MATERIALS AND METHODS
The current research is a cross-sectional study. The ethics 
committee approval was obtained for the study from the 
Medical Research Ethics Committee of Kahramanmaras 
Sutcu Imam University (Date of approval: May 24, 2022, 
Session no: 2022/17, Decision no: 02). Permission was also 
obtained from the Ministry of Youth and Sports in Turkey. 
The criteria for inclusion in the study were being between 
the ages of 18-25, being male and an athlete in the wres-
tling branch, but not having any injuries related to the lower 

extremities and any neurological problems. Exclusion crite-
ria from the study were being younger than 18 or older than 
25 years old, being female, being from other branches other 
than wrestling, and having undergone any surgical operation 
in the last 6 months. For the current study, 48 wrestlers who 
have met the inclusion criteria are reached. Four of the wres-
tlers are excluded from the study because they have not fully 
agreed with the evaluations. Forty-four wrestlers are includ-
ed in the study. Before starting the study, all participants filled 
out and signed the informed consent form. Firstly, the form 
containing information such as age, years of sport experience, 
wrestling weight, and height was filled out by the wrestlers. 
Body mass indexes were calculated according to the height 
and body weight of the wrestlers. Subsequently, functional 
movement analyses of the wrestlers were performed by FMS 
and the scores of the wrestlers were determined. 
FMS is a non-invasive, easy-to-apply, and reliable analysis 
method that allows the application of basic physical move-
ments for the evaluation of functional movement (16, 17). 
FMS consists of 7 movement patterns, which are deep 
squat, hurdle step, inline lunge, shoulder mobility, active 
straight-leg raise, trunk stability, push-up, and rotary stabil-
ity. In FMS, it is essential to score seven movement patterns 
according to certain criteria. Each movement pattern is 
scored between 0 and 3 points, and the scores of the 7 
movement patterns are summed up for the total score. Each 
individual participating in the evaluation can get a total of 0 
to 21 points. An evaluation can be made on the total score, 
or the score of each test can be evaluated within itself. A 
high score indicates good movement (18-21). Evaluations 
were made at Batıpark gym in Kahramanmaras province. 
Evaluations were made at 18-20 °C, in an indoor gym, and 
before the season.
The G*Power program (version 3.1.9.4, Franz Faul, Univer-
sität Kiel, Germany) was used to calculate the sample size 
before the study. According to the calculation based on the 
one-way analysis of variance, the sample size was found to 
be 48 with an effect size of 0.5, an error level of 0.05, and a 
power of 0.85. The analysis of the obtained data was done 
with the SPSS program (version 25, SPSS Inc., Chicago, 
IL, USA). The normality distribution of the data was exam-
ined in order to determine the tests to be used as paramet-
ric or non-parametric tests. Kolmogorov-Smirnow test was 
applied. The compliance with the normal distribution was 
also checked with Kurtosis-Skewness values and histogram 
graphs. It was determined that the data were in accordance 
with the normal distribution. One-way analysis of variance 
and Bonferroni correction were used for comparisons. The 
relationship between the variables was examined by Pear-
son correlation analysis. The statistical significance level was 
accepted as p < 0.05.
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RESULTS
Forty-four male wrestlers were included in the study. The 
wrestlers’ age was 20.77 ± 2.28, the years of wrestling expe-
rience were 8.68 ± 3.03, body weight was 65.93 ± 13.50 kg, 
body mass index (BMI) was 22.46 ± 2.37 kg/m2, and the 
FMS score was 16.07 ± 1.87. Wrestlers were classified as 
1-4 years, 5-8 years, and 9 years and older based on their 
wrestling experience. There were 12 (27.3%) wrestlers with 
1-4 years of experience, 18 (40.9%) wrestlers with 5-8 years, 
and 14 (31.8%) wrestlers with 9 years or more. Wrestlers 
were classified as light, middle, and heavyweight based on 
the weight they wrestled in. Those with a body weight of 
up to 60 kg were included in the lightweight category, those 
with a body weight between 61-75 in the middleweight cate-
gory, and those with a body weight of 76 and over were in 
the heavyweight category. According to the weight they 
wrestled, there were 14 (31.8%) light-weight wrestlers, 18 
(40.9%) middle-weight wrestlers, and 12 (27.3%) heavy-
weight wrestlers.
The comparison of the FMS scores of the wrestlers accord-
ing to the categories of years of sport experience are given 
in table I. It has been determined that there is a significant 
difference in terms of FMS scores among the wrestlers, who 
are divided into 3 groups according to the year of sport 

experience (p < 0.001). It has been determined that the 
FMS scores of the wrestlers with 9 years or more of wres-
tling experience are higher.
The comparison of the FMS scores of the wrestlers according 
to the wrestling weight categories is given in table II. It has 
been determined that there is a significant difference in terms 
of FMS scores among the wrestlers who are divided into 3 
groups according to the weight they wrestle (p < 0.001). The 
FMS scores of the lightweight wrestlers are found to be lower.
The correlation analysis findings between the FMS scores of 
the wrestlers and their BMI values are given in table III. A 
statistically significant, moderate correlation has been found 
between the FMS score and BMI (p < 0.001; r = 0.51).

DISCUSSION 
It has been found in the current study that the wrestlers’ 
FMS scores varies in terms of some traits. The current study 
indicates that the FMS scores of the wrestlers increase as 
their years of wrestling experience and wrestling weight 
increase, and the FMS scores increase as the BMI values 
increases.
The FMS scores of the wrestlers who participated in the current 
study have been found to be 16.07 ± 1.87. In their study, Alper 

Table III. The relationship between the FMS score and BMI.

FMS Score

BMI
r 0.51

p < 0.001

n 44
FMS: Functional Movement Screen; BMI: Body Mass Index; p < 0.05.

Table I. Comparison of FMS scores by years of sport experience categories.

                                         Years of sport experience categories F
  1-4 yearsa 

Mean ± SD
5-8 yearsb 

Mean ± SD
9 years and abovec 

Mean ± SD
Test value P-value Bonferroni

FMS Score 15.08 ± 1.44 15.61 ± 1.61 17.64 ± 1.45 10.86 < 0.001 c > a 
c > b

FMS: Functional Movement Screen; F: One-way analysis of variance; p < 0.05.

Table II. Comparison of FMS scores according to the wrestling weight categories.

  Wrestling weight categories F
  Lighta 

Mean ± SD
Mediumb 

Mean ± SD
Heavyc 

Mean ± SD
Test value P-value Bonferroni

FMS 
Score

14.21 ± 0.80 16.42 ± 1.38 17.39 ± 1.42 26.09 < 0.001 a < c 
a < b

FMS: Functional Movement Screen; F: One-way analysis of variance; p < 0.05.
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and Kolayiş (22) observed the relationship between wrestling 
performance and trunk stability, dynamic balance, and func-
tional mobility values in star wrestlers. Thirty-three male wres-
tlers participated in their study, and they found the FMS score 
of the wrestlers participating in the study to be 14.64 ± 2.86.
FMS provides insight into the risk of injury. It is reported 
that people with an FMS score of ≤ 14 are more likely to be 
injured than those with an FMS score of more than 14 (6). 
In the current study, the FMS scores of the wrestlers in the 
sport experience year categories and the weight categories 
are not lower than 14. Therefore, it is difficult to interpret 
the injury risks in terms of categories.
In the current study, it has been found that there is a significant 
difference in favor of wrestlers with 9 years or more in terms of 
FMS scores according to the years of sport experience. Bulğay 
et al. (23) determined normative values according to FMS in 
long-distance runners in their study and found that there was a 
statistically significant difference in rotational stability accord-
ing to sports experience. They also found a significant differ-
ence in athletes according to their years of sport experience, 
which supports the result of the current study. These results 
suggest that engaging in sports for a longer period provides 
more improvement in parameters such as muscle strength, 
balance, and flexibility and the improvement in parameters is 
also reflected in the level of functional movement.
In the current study, it has been found that there is a signif-
icant difference in terms of FMS scores according to the 
weight they wrestle. It has been understood that the FMS 
scores of the lightweight wrestlers are significantly lower 
than the middle and heavyweight wrestlers statistical-
ly. In other words, it has been determined that the FMS 
scores of the wrestlers with a body weight of less than 
60 kg are lower. This result may be since wrestlers with 
lower body weight may have less muscle mass, and this 
affects muscle strength because muscle strength is effec-
tive at the functional movement level. In the study of 
Alper and Kolayiş (22), no statistically significant differ-
ence was found between the groups when the FMS results 
were evaluated according to the weights. This result is 
not similar to the result of the current study. Basar et al. 
(24) found that heavyweight Greco-Roman wrestlers had 
more postural control in all directions than light and medi-
um-weight Greco-Roman wrestlers. In terms of the differ-
ence between the weight categories in their study, it can 
be evaluated that it is parallel to the result of the current 
study. Postural control is an effective factor at the func-
tional movement level. In this context, it can be interpret-
ed that the FMS scores of individuals with different levels 
of postural control may also differ.
According to the correlation analysis findings in the current 
study, a statistically significant correlation has been found 

between the FMS scores and BMI values in wrestlers. It has 
been understood that as the FMS score increases in wrestlers, 
the BMI also increases. Campa et al. (25) found significant 
relationship between movement patterns and several body 
composition variables in their study on athletes. In particu-
lar, they found large negative correlations between fat mass 
percent, upper arm fat area, and FMS total score. They report-
ed that the functional movement patterns and body compo-
sitions of the athletes differ according to the sports, and it is 
essential to reach an optimal body composition for the quality 
of the movements. Nicolozakes et al. (26) in their study, tried 
to find whether there is a relationship between body mass 
index, body fat percentage, and FMS scores in football play-
ers. In their study, a significant negative correlation between 
FMS score and body mass index revealed. The negative 
correlation between the FMS score and body fat percentage 
was found to be significant. Increased body fat percentage 
and body mass index were associated with lower FMS scores. 
In a study conducted by Cengizhan and Eyuboğlu (27), 
twenty-two male athletes from different branches, including 
wrestlers, participated in the study. They found a moderate-
ly negative significant correlation between the participants’ 
FMS scores and their body weight. In the current study, there 
is a positive relationship between the FMS score and BMI 
value. An increase in body weight causes an increase in BMI 
values. The direction of the relationship makes us think that 
it is necessary to look at the status of the components in the 
body composition in the body weight increase. Because body 
composition includes fat weight, lean body weight, and total 
fluid amount, it can be thought that changes in body compo-
sition component amounts affect balance, postural control, 
and thus functional movement level.

CONCLUSIONS
In the present study, it has been concluded that function-
al movement levels differ according to the characteris-
tics of the wrestlers. It has also been concluded that the 
FMS scores of the wrestlers with more years of experi-
ence are higher, the FMS scores of the wrestlers with low 
body weight are lower, and the FMS score increases as the 
BMI increases. The results obtained can provide reference 
values for planning training, avoiding performance losses, 
increasing performance, and taking preventive measures for 
sports injuries. The results obtained can provide informa-
tion to sports professionals for the evaluation and guiding 
the athletes. It is recommended that functional movement 
analyzes be performed regularly in wrestlers and interpreted 
according to their characteristics. There is a need for studies 
with more wrestlers in which different parameters are eval-
uated together with the FMS score.
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