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Abstract. The intense daily activities of students at the SPSS soccer academy can lead to excessive fatigue, which can decrease physical 
quality and cause injury. This study aims to analyze the level of injury risk of soccer academy students by reviewing FMS scores and 
demographic data. This study employed a descriptive observational research method. Research data were collected using tests and 
measurements. Seventy-two male soccer academy students participated in this study with the following details: mean age 15±2.1 years, 
BMI 19.8±2.1 kg/m², and TD 1.2±0.1 years. The data were obtained from the FMS instrument and height and weight tests. They were 
then analyzed using descriptive statistics. The results of the FMS score showed that subjects aged 14-17 years were most at risk of injury 
in the moderate category. In terms of BMI,  the FMS scores showed that subjects at a high risk of injury were one in the underweight 
category, nine in the normal weight category, and one in the obesity grade 1 category. This study concludes that, based on demographic 
data, SPSS academy students in the age group of 14 years are more likely to experience injuries than students in the age group of 16 
and 17 years. Furthermore,  it is concluded that SPSS academy students with an average BMI are in the normal weight category, with 
SPSS academy student subjects having a moderate risk of injury. Based on the length of training, most SPSS academy students have 1-3 
years, with the most risk of injury in the moderate risk category. Future research is expected to choose research subjects with BMI in 
the obese category and from various other age groups. 
Keywords: Sport Injury, FMS, BMI, Training, Soccer Academy, Football, Sports Medicine 
 
Resumen. Las intensas actividades diarias de los estudiantes de la academia de fútbol del SPSS pueden provocar una fatiga excesiva, 
que puede disminuir la calidad física y causar lesiones. Este estudio pretende analizar el nivel de riesgo de lesión de los alumnos de la 
academia de fútbol mediante la revisión de las puntuaciones de FMS y los datos demográficos. Este estudio empleó un método de 
investigación observacional descriptivo. Los datos de la investigación se recogieron mediante pruebas y mediciones. Setenta y dos 
estudiantes varones de academias de fútbol participaron en este estudio con los siguientes datos: edad media 15±2,1 años, IMC 
19,8±2,1 kg/m² y DT 1,2±0,1 años. Los datos se obtuvieron a partir del instrumento FMS y de pruebas de talla y peso. A continuación 
se analizaron mediante estadísticas descriptivas. Los resultados de la puntuación FMS mostraron que los sujetos de entre 14 y 17 años 
presentaban un mayor riesgo de lesión en la categoría moderada. En cuanto al IMC, las puntuaciones del FMS mostraron que los sujetos 
con un alto riesgo de lesión se encontraban uno en la categoría de peso inferior al normal, nueve en la categoría de peso normal y uno 
en la categoría de obesidad de grado 1. Este estudio concluye que, basándose en los datos demográficos, los alumnos de la academia del 
SPSS del grupo de edad de 14 años tienen más probabilidades de sufrir lesiones que los alumnos del grupo de edad de 16 y 17 años. 
Además, se concluye que los estudiantes de la academia SPSS con un IMC medio se encuentran en la categoría de peso normal, teniendo 
los sujetos estudiantes de la academia SPSS un riesgo moderado de sufrir lesiones. Según la duración del entrenamiento, la mayoría de 
los estudiantes de la academia de SPSS tienen entre 1 y 3 años, y el mayor riesgo de lesión se encuentra en la categoría de riesgo 
moderado. Se espera que en futuras investigaciones se elijan sujetos de investigación con IMC en la categoría de obesos y de otros 
grupos de edad. 
Palabras clave: Lesión deportiva, FMS, IMC, Entrenamiento, Academia de fútbol, Fútbol, Medicina deportiva 
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Introduction 
 
Soccer is a sport that requires quite complex 

movements, such as running, jumping, or shooting (De 
Giorgio et al., 2018; Kokstejn et al., 2019). It is also defined 
as a multi-faceted sport that combines physical and technical 
requirements for players to perform at a high level  (Anam, 
Sumartiningsih, et al., 2022; Emmonds et al., 2023). 
Similarly, other scholars believe that soccer players must 
have excellent cognitive, perceptual abilities, and motion 
coordination as these factors will determine the 
effectiveness of the player's actions (Adelina & Anam, 2023; 
Bojkowski et al., 2022; Ren et al., 2022). In addition to the 

basic techniques, physical, and nutritional factors, a player's 
proficiency in mastering football techniques is also known 
to significantly affect the player's performance (Guntoro et 
al., 2020; Rollo & Williams, 2023). A player's proficiency is 
supported by having excellent body condition (Adelina & 
Anam, 2023; Azmi & Anam, 2023; Modric & Uljevic, 
2022). Many things will happen if a soccer player has a low 
physical condition, including experiencing obstacles when 
performing basic soccer techniques. In addition, they will 
experience fatigue quickly and be prone to injury (Anam, 
Nurrachmad, et al., 2022; Hrysomallis, 2007; Mucha et al., 
2017; Neto et al., 2016; Shitara et al., 2022; Timmins et al., 
2016). Sports injuries in soccer are familiar to athletes and 
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are one thing that is very terrible and haunts their careers 
(Prianto et al., 2024). This sport has a very high risk of 
intrinsic injury (Blanchard et al., 2018). In fact, injuries 
experienced by athletes can reduce the normal work 
function of physiology and result in permanent disability. 
Thus, the ultimate impact can be much worse and even end 
the development of the athlete's career (Hrysomallis, 
2013). Each sport also has specific movement patterns that 
can be used to estimate the risk of injury for athletes 
(Algaba-Del-Castillo et al., 2023; Irawan et al., 2024). One 
way to estimate a person's risk of injury is by using the 
Functional Movement Screen (FMS) (Anam et al., 2024; 
Cook et al., 2014b; Pfeifer et al., 2019; Ransdell & Murray, 
2016). 

FMS is a standardized evaluation method used to 
measure a person's functional movement (Cook et al., 
2014a; Ransdell & Murray, 2016). It is intended to evaluate 
basic movement patterns and find imbalances, weaknesses, 
or imperfections in functional movements that could be risk 
factors for injury. FMS can also be used as an evaluation tool 
that can assist in identifying a person's potential level of 
injury risk (Abraham et al., 2015; Gibbs et al., 2023; Moore 
et al., 2019; Syafei et al., 2020). The injury risk levels in 
FMS are classified as low, moderate, and high injury risk 
levels (Anam et al., 2024). The FMS evaluates 7 movements 
and figures out the functional movement patterns. These 
movements are deep squats, hurdle steps, in line lunges, 
shoulder mobility, active straight leg raises, trunk stability 
push-ups, and rotary stability (Cook et al., 2014a, 2014b).  

Besides FMS, demographic data can be used to provide 
valuable insights into injury risk (Kelley et al., 2023; Pollak 
et al., 2022). The data can provide specific information 
based on the players’ age. For example, certain age groups 
may have a higher risk of injury than others (Chia et al., 
2022; Garcia-Pinillos et al., 2019; Irawan et al., 2024; 
Pulgar et al., 2021). Demographic data can also show 
whether certain types of injuries are more common in 
certain genders or ethnic groups (Beynnon et al., 2014; 
Stanley et al., 2016; Zech et al., 2022). In addition, Body 
Mass Index (BMI) is also often associated with children's 
physical condition, motor coordination, and lifestyle 
(Andrade-Lara et al., 2024; Felipe et al., 2024; Lopes et al., 
2012; Susanto et al., 2023). BMI is also often associated 
with the incidence of sports injuries (Davis-Wilson et al., 
2021; Hartley et al., 2018; Ruiz-Ariza et al., 2021; Toomey 
et al., 2022).  

Risk injury has been an issue for many school academies, 
such as Safin Pati Sports School (SPSS) soccer academy in 
Indonesia. Based on their observation, many SPSS academy 
students still experienced fatigue in daily training. In 
addition, many SPSS soccer academy students complained 
about fatigue due to the tight schedule of activities at the 
SPSS soccer academy, such as learning activities in class. 
Hence, coaches need to pay attention to preventing student 
sports injuries by analyzing the risk of injury using FMS. In 
addition, SPSS football academy students also have diverse 
demographic characteristics that are yet to be considered. 

Although research on the risk of injury in sports has 
been widely studied by several researchers (Anam et al., 
2024; Luiggi & Griffet, 2019; Ransdell & Murray, 2016; 
Rustiawan et al., 2019), most of the research revolved 
around high school athletes, colleges, and professional 
athletes from all sports (Rustiawan et al., 2019). In 
addition, only a few previous studies have focused on just 
one sport, such as soccer, especially on soccer academy 
students. Therefore, the present research was conducted on 
this issue by predicting the risk of sports injuries in SPSS 
soccer academy students aged 14 - 16 years. This research 
used FMS, which was still rarely used by researchers in 
Indonesia. This method was used to know the level of risk 
of sports injuries. Based on these statements, this research 
offers some novelty regarding the sample variety, the 
variables, and the instruments. 

The problems in this study are fundamental since they 
involved the risk level of sports injuries that may occur in 
the SPSS football academy. Moreover, the students have 
pretty dense activities. Otherwise, their injuries will have a 
negative impact on the student’s development and, 
ultimately, on the progress of the school academy itself. 
Therefore, this study aims to analyze the injury risk level in 
SPSS football academy students in terms of FMS scores and 
student demographic data. 

 
Materials and Methods 
 
Participants 
This research involved 72 male students from the SPSS 

football academy. They were selected using a purposive 
sampling technique. Inclusion criteria in this study included 
active students of the SPSS soccer academy, aged 14 - 16 
years, not currently injured, and willing to participate in this 
study. This study excluded students who did not meet the 
criteria mentioned. Most of the students have trained at the 
SPSS football academy for 1 year to 3 years. 

 
Research Design 
As argued earlier, this study aimed to analyze the injury 

risk level of soccer academy students by reviewing their FMS 
scores and demographic data. It employed a descriptive 
observational research method. This is a quantitative 
descriptive study that uses tests and measurements to collect 
data. Prior to data collection, ethical approval for this 
research was given by the Semarang State University Health 
Research Ethics Commission with number 
217/KEPK/EC/2023. The data were collected using the 
FMS instrument to predict injury risk. In addition, height and 
weight tests were used to determine students’ Body Mass 
Index (BMI). The FMS consisted of seven movements, such 
as deep squats, hurdle steps, inline lunges, shoulder mobility, 
active straight leg raises, trunk stability push-ups, and rotary 
stability movements (Cook et al., 2014b, 2014a). The results 
of height and weight measurements were analyzed to obtain 
a BMI score using the formula weight (kilograms) divided by 
height squared (meters) (Nuttall, 2015). 
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Procedures 
This study was attended by all SPSS soccer academy 

students, who met the inclusion criteria. They were aged 
between 14 to 16 years. Before the test, the students were 
briefed on the procedure for collecting data on FMS and 
BMI scores. They were then given a consent form and a 
signature of approval to participate. After that, they 
completed a brief survey and measurement of demographic 
data, including age, height, weight, and length of training at 
the SPSS soccer academy.  

The research team collected FMS scores individually. 
The FMS assessment was conducted on all research 
participants by performing seven movement patterns 
mentioned in the research design section. After that, ratings 
were given based on the movements produced by the 
sample with a score range of 0-3. Participants were rated 
"0" if the subject failed or there was pain when performing 
the movement. Participants were then given a score of "1" 
if the subject could not perform the movement correctly. If 
the subjects could perform the movement but the 
movement was assisted using other muscles, they were 
rated "2". Finally, "3" was given if the movement was 
perfect. The total FMS score was then calculated by 
summing up the final score of each movement pattern. The 
total score can range from 0 to 21.  

It is important to note that five movements out of 7 
movements in the FMS test measure the presence or 
absence of asymmetry between the right and left muscles, 
such as hurdle step, inline lunge, shoulder mobility 
distance, active straight leg raise, and rotary stability (Cook 
et al., 2014b, 2014a). Asymmetry is defined as the 
difference in FMS scores between the body's right and left 
muscle sides (Davis et al., 2020). If the values generated 
between the right and left muscles differ, the reported value 
is the muscle that obtains the smallest value. For example, if 
the hurdle step movement results in a score of 2 in the right 
muscle and 1 in the left muscle, the reported score is 1.  

Furthermore, FMS scores were analyzed and 
categorized as low, moderate, and high injury risk levels 
(Anam et al., 2024). These scoring norm guidelines have 
been widely used in previous studies (Cook et al., 2014a; 
Oktarisa et al., 2023; Schneiders et al., 2011), emphasizing 
the validity of the instrument. If the FMS-defined cutoff 
score is 14 or below, it indicates a high predicted risk of 
injury. An FMS score of 15 to 18 indicates a moderate 
predicted risk of injury. Meanwhile, FMS scores of 19 to 21 
indicate a low prediction of injury risk. After determining 
the level of injury risk, this research also measured students’ 
BMI. The height and weight measurement results were 
analyzed to obtain BMI scores using the formula weight 
(kilogram) divided by height squared (meter). Then, the 
BMI score was assessed using the BMI categories issued by 
the Ministry of Health of the Republic of Indonesia (P2PTM 
Kemenkes RI, 2018). The ministry puts the BMI into five 
categories, namely underweight (<18.5), normal weight 
(18.5-22.9), overweight (23-24.9), obesity I (25-29.9), and 
obesity II (≥30). 

Statistical Analysis  
Data in this study were analyzed using descriptive 

statistical analysis facilitated by SPSS version 25 and Ms. 
Excel 2010. The results of data analysis are presented in a 
graphical form application, the GraphPad Prism version 
8.4.0. 

 
Result 
 
The first part of this section provides data about height, 

weight, BMI score, age, training duration, and FMS score. 
These data are presented as mean, standard deviation, 
minimum score, and maximum score, illustrated in Table 1 
below. 
 
Table 1.  
Descriptive statistics of research data (n=72) 

Variable Mean ± SD Min. Max. 

Height (cm) 165±6.6 143 179 
Weight (kg) 54±8.1 33 74 

BMI (kg/m²) 19.8±2.1 16 25.6 
Age (years) 15±2.1 14 17 

TD (years) 1.2±0.1 0.08 4 
FMS (points/21) 18±2.1 11 21 

Note. n = Sample Number, SD = Standard Deviation, Min. = Minimum Value,  
Max. = Maximum Value, TD = Training Duration 

 
After obtaining these data, they were analyzed to 

determine the FMS based on participants’ age, BMI, and 
training duration. Table 2 provides the results of the FMS 
score in terms of the demographic data of the research 
subjects. 
 
Table 2. 
FMS score results by Age, BMI, and Training Duration (n=72) 

FMS Categories 

Variable 
High Risk 

n (%) 
Moderate Risk 

n (%) 
Low Risk 

n (%) 
Total n (%) 

Age     

17 years old 1 (1.38%) 6 (8.33%) 3 (4.16%) 10 (13.88%) 
16 years old 4 (5.55%) 17 (23.61%) 10 (13.88%) 31 (43.05%) 
14 years old 6 (8.33%) 20 (27.77%) 5 (6.94%) 31 (43.05%) 

BMI     
Underweight 1 (1.38%) 16 (22.22%) 7 (9.72%) 24 (33.33%) 

Normal 9 (12.5%) 23 (31.94%) 10 (13.88%) 42 (59.15%) 
Overweight 0 (0%) 3 (4.16%) 1 (1.38%) 4 (5.55%) 

Obesity I 1 (1.38%) 1 (1.38%) 0 (0%) 2 (2.77%) 
Obesity II 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

TD     

<1 year 3 (4.16%) 12 (16.66%) 7 (9.72%) 22 (30.55%) 
1-3 years 8 (11.11%) 31 (43.05%) 11 (15.27%) 50 (69.44%) 
>3 years 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Note. n = Sample Number, TD = Training Duration 

 
Based on Table 2, the FMS categories are affected by 

three categories. Based on their age, it was found that most 
of participants’ were placed at a moderate level of risk. The 
prevalence of this risk level is always higher across all age 
groups. Then, the risk was followed by the low and high 
risks, respectively. However, if we look closer, it can be seen 
that 14-year-old students have a higher level of injury risk 
than any other age group.  In terms of BMI, nearly all 
participants in this research had underweight and normal 
BMI. Interestingly, a lower BMI indicates a lower level of 
risk of injury. This risk level is higher when the BMI status 
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increases. For example, participants in the underweight 
category were mainly classified as low and moderate levels. 
However, the risk level gradually increased to moderate and 
high, especially in obesity level I, where all participants in 
this category were classified within high and moderate levels 
of risk. Finally, this research provided the effect of training 
duration on participants’ level of injury risk. Table 2 shows 
that participants’ training duration falls into the first two 
categories: less than one year and 1-3 years. With this 
duration, more than half had a moderate risk of injury. This 
figure was then followed by the low-risk and high-risk. The 
distribution of FMS scores based on age, BMI, and length of 
training is illustrated in Figures 1-3.  

 

 
 

Figure 1. Graphics of frequency distribution of FMS score categories based on 

age 
 

 
 

Figure 2. Graphics of frequency distribution of FMS score categories based on 

BMI 
 

 
 

Figure 3. Graphics of frequency distribution of FMS score categories based on 
Training Duration (TD) 

Discussion 
 
This study was conducted using FMS to predict the risk 

of injury that was likely to occur in the sample. 
Measurement using FMS aims to measure mobility, 
flexibility, and body stability movements (Rustiawan et al., 
2019). Scholars suggest that lower FMS scores are 
significantly associated with injury, where scores ≤14 
indicate a higher increase in injury risk (Chorba et al., 
2010).The test items of the FMS address important motor-
related fitness components, one example being balance 
(Farrell et al., 2021). The FMS has 7 test items: inline lunge, 
hurdle step, deep squat, shoulder mobility, active straight-
leg raise, trunk stability push-up, and rotary stability 
(Teyhen et al., 2012). Each of these test items has a different 
objective focus. The seven items combine the upper and 
lower extremities for efficient bodywork (Pristianto et al., 
2018).  

The results of the data analysis revealed that SPSS 
students have a moderate level of injury risk. The sample 
consisted of 14-year-old, 16-year-old, and 17-year-old 
students with an overall average FMS score of 18 points. 
Unlike subjects aged 16 years and 17 years, those who were 
at the age of 14 years old had a higher level of injury risk, 
where the average score obtained was 18 points. This figure 
makes the students fall into the moderate category of injury 
risk. Meanwhile, the 16-year-old and 17-year-old subjects 
obtained a score of 19 points, meaning that they fall into the 
low category of injury risk. This means that the age 
difference may affect the level of injury risks among 
students. Strikingly, these findings are not in line with 
previous research, stating that age does not have a significant 
influence on FMS values (Abraham et al., 2015). 

This study also showed that demographic data are 
related to BMI. SPSS students had an average BMI that fell 
into the normal category with a BMI value of 19.8 kg/m² 
with a standard deviation of 2.1. Based on data analysis, in 
this study, two subjects were found to be in the obesity I 
category, where one had a high risk of injury. Research states 
that FMS scores significantly correlate with BMI (Ünver & 
Kocaman, 2023). Previous research has also reported that 
research subjects with normal weight have a total FMS score 
greater than research subjects with obesity; FMS values will 
decrease as BMI increases in a person (Mitchell et al., 
2016).  

Furthermore, the demographic data presents the length 
of training on FMS. The results showed that students with a 
training period of 1-3 years had the highest percentage of 
moderate category injury risk, which reached 43%.  This 
finding confirms previous research that reported a 
significant difference between athletes with less than nine 
years of sports experience and athletes with more than nine 
years of sports experience. The research claims that athletes 
with more extended sports experience or training periods 
had higher average FMS scores than those with shorter 
sports experience or training periods (Ünver & Kocaman, 
2023). 
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Conclusion 
 
This study concludes that SPSS academy students were 

generally identified as having a moderate level of injury risk. 
This claim was based on the results of the Functional 
Movement Screen (FMS) test assessment. More specifically, 
demographic data of the students show that students in the 
age group of 14 years are more likely to experience injury 
than students in the age group of 16 and 17 years. 
Meanwhile, in terms of BMI, it was found that SPSS 
academy students with an average BMI were in the normal 
weight category, with a moderate risk of injury. Based on 
the length of training, most SPSS academy students have 1-
3 years of experience, with the most risk of injury in the 
moderate risk category. Future research is expected to 
choose research subjects with BMI in the obese category and 
from various other age groups. In addition, issues on speed 
and strength testing can also be explored for further 
investigation. 

 
Acknowledgement 
 
The researchers extend their gratitude to the Research 

and Community Service Institute of Universitas Negeri 
Semarang for supporting the research by providing financial 
funding. 

 
Conflict of interest  
 
There is no conflict of interest in the preparation of this 

manuscript. 
 
Reference 

 
Abraham, A., Sannasi, R., & Nair, R. (2015). Normative 

values for the functional movement screentm in 
adolescent school aged children. International Journal of 
Sports Physical Therapy, 10(1), 29–36. 

Adelina, I., & Anam, K. (2023). Analisis Daya Tahan 
Aerobik dan Kelincahan Siswa Akademi Sepakbola: 
Tinjauan Berdasarkan Posisi Bermain. Journal of SPORT 
(Sport, Physical Education, Organization, Recreation, and 
Training), 7(3), 593–606. 
https://doi.org/10.37058/sport.v7i3.8473 

Algaba-Del-Castillo, J., Castro-Méndez, A., Pérez-
Belloso, A. J., Garrido-Barragán, J. G., Aguilar 
Sánchez, A., & Coheña-Jiménez, M. (2023). Pilot 
Study: The Relationship between Foot Posture and 
Movement Quality in Non-Professional Male Football 
Players. Life, 13(7), 1–12. 
https://doi.org/10.3390/life13071574 

Anam, K., Nurrachmad, L., Setiowati, A., Indardi, N., 
Yuwono, Irawan, F. A., Gulsirirat, P., Susanto, N., & 
Pranoto, N. W. (2022). Application of FIFA 11+ Kids: 
Method to minimize sports injuries in youth football. 
Journal Sport Area, 7(2), 262–270. 
https://doi.org/10.25299/SPORTAREA.2022.VOL

7(2).9467 
Anam, K., Setiowati, A., Indardi, N., Irawan, F. A., 

Pavlović, R., Susanto, N., Aditia, E. A., Muhibbi, M., 
& Setyawan, H. (2024). Functional movement screen 
score to predict injury risk of sports students: a review 
of foot shape and body mass index. Pedagogy of Physical 
Culture and Sports, 28(2), 116–123. 
https://doi.org/doi:10.15561/26649837.2024.0205 

Anam, K., Sumartiningsih, S., Permana, D. F. W., 
Nurfadhila, R., & Aditia, E. A. (2022). FIFA 11+ kids 
can increase muscle strength: A 12 weeks treatment. 

Jurnal SPORTIF : Jurnal Penelitian Pembelajaran, 8(2), 
189–200. 
https://doi.org/10.29407/JS_UNPGRI.V8I2.18059 

Andrade-Lara, K. E., Latorre-Román, P. Á., Párraga-
Montilla, J. A., Pincay-Lozada, J. L., Cabrera-Linares, 
J. C., & Mayanquer-Lara, A. (2024). Association 
between physical condition and weight status in primary 
school students. Retos, 51, 888–894. 
https://doi.org/10.47197/RETOS.V51.100788 

Azmi, D. A. N., & Anam, K. (2023). Analysis of Leg 
Strength and Power of Soccer Academy Students: A 
Review of Playing Positions. Journal of Physical Education 
Health and Sport, 10(2), 99–104. 
https://doi.org/10.15294/JPEHS.V10I2.46492 

Beynnon, B. D., Vacek, P. M., Newell, M. K., Tourville, 
T. W., Smith, H. C., Shultz, S. J., Slauterbeck, J. R., 
& Johnson, R. J. (2014). The Effects of Level of 
Competition, Sport, and Sex on the Incidence of First-
Time Noncontact Anterior Cruciate Ligament Injury. 
The American Journal of Sports Medicine, 42(8), 1806–
1812. https://doi.org/10.1177/0363546514540862 

Blanchard, S., Palestri, J., Guer, J.-L., & BEHR, M. 
(2018). Current Soccer Footwear, Its Role in Injuries 
and Potential for Improvement. Sports Medicine 
International Open, 02(02), E52–E61. 
https://doi.org/10.1055/a-0608-4229 

Bojkowski, Ł., Kalinowski, P., Śliwowski, R., & Tomczak, 
M. (2022). The Importance of Selected Coordination 
Motor Skills for an Individual Football Player’s 
Effectiveness in a Game. International Journal of 
Environmental Research and Public Health 2022, Vol. 19, 
Page 728, 19(2), 728. 
https://doi.org/10.3390/IJERPH19020728 

Chia, L., De Oliveira Silva, D., Whalan, M., McKay, M. 
J., Sullivan, J., Fuller, C. W., & Pappas, E. (2022). 
Non-contact Anterior Cruciate Ligament Injury 
Epidemiology in Team-Ball Sports: A Systematic 
Review with Meta-analysis by Sex, Age, Sport, 
Participation Level, and Exposure Type. Sports Medicine, 
52(10). https://doi.org/10.1007/S40279-022-
01697-W 

Chorba, R. S., Chorba, D. J., Bouillon, L. E., Overmyer, 
C. A., & Landis, J. A. (2010). Use of a functional 
movement screening tool to determine injury risk in 
female collegiate athletes. North American Journal of Sports 

Physical Therapy : NAJSPT, 5(2), 47–54. 



2024, Retos, 55, 900-907 
© Copyright: Federación Española de Asociaciones de Docentes de Educación Física (FEADEF) ISSN: Edición impresa: 1579-1726. Edición Web: 1988-2041 (https://recyt.fecyt.es/index.php/retos/index) 

 

-905-                                                                                                                                                                                                               Retos, número 55, 2024 (junio)     

Cook, G., Burton, L., Hoogenboom, B. J., & Voight, M. 
(2014a). Functional Movement Screening: The Use Of 
Fundamental Movements As An Assesment Of 
Function-Part 2. Sports Physical Therapy, 9(4), 549–563. 

Cook, G., Burton, L., Hoogenboom, B. J., & Voight, M. 
(2014b). Functional movement screening: the use of 
fundamental movements as an assessment of function - 
part 1. International Journal of Sports Physical Therapy, 
9(3), 396–409. 

Davis-Wilson, H. C., Johnston, C. D., Young, E., Song, 
K., Wikstrom, E. A., Blackburn, J. T., & Pietrosimone, 
B. (2021). Effects of BMI on Walking Speed and Gait 
Biomechanics after Anterior Cruciate Ligament 
Reconstruction. Medicine and Science in Sports and 
Exercise, 53(1), 108–114. 
https://doi.org/10.1249/MSS.0000000000002460 

Davis, J. D., Orr, R., Knapik, J. J., & Harris, D. (2020). 
Functional Movement Screen (FMSTM) Scores and 
Demographics of US Army Pre-Ranger Candidates. 
Military Medicine, 185(5–6), E788–E794. 
https://doi.org/10.1093/milmed/usz373 

De Giorgio, A., Sellami, M., Kuvacic, G., Lawrence, G., 
Padulo, J., Mingardi, M., & Mainolfi, L. (2018). 
Enhancing motor learning of young soccer players 
through preventing an internal focus of attention: The 
effect of shoes colour. PLoS ONE, 13(8), 1–15. 
https://doi.org/10.1371/journal.pone.0200689 

Emmonds, S., Dalton Barron, N., Myhill, N., Barrett, S., 
King, R., & Weaving, D. (2023). Locomotor and 
technical characteristics of female soccer players 
training: exploration of differences between 
competition standards. Science and Medicine in Football, 
7(3), 189–197. 
https://doi.org/10.1080/24733938.2022.2089723 

Farrell, S. W., Pavlovic, A., Barlow, C. E., Leonard, D., 
Defina, J. R., Willis, B. L., Defina, L. F., & Haskell, 
W. L. (2021). Functional Movement Screening 
Performance and Association With Key Health Markers 
in Older Adults. Journal of Strength and Conditioning 
Research, 35(11). 
https://doi.org/10.1519/JSC.0000000000003273 

Felipe, P., Villouta, L., Vargas Vitoria, R., Matus-Castillo, 
C., Flores-Rivera, C., Hernández-Mosqueira, C., & 
Faúndez-Casanova, C. (2024). Comparative analysis of 
motor coordination and Body Mass Index in 
schoolchildren who participate only in physical 
education classes and extracurricular sports. Retos, 55, 
411–418. 
https://doi.org/10.47197/RETOS.V55.103840 

Garcia-Pinillos, F., Párraga-Montilla, J., Roche-Seruendo, 
L. E., Delgado-Floody, P., Martínez-Salazar, C. P., & 
Latorre-Román, P. A. (2019). Do age and sex influence 
on functional movement in school-age children? Retos, 
35(35), 97–100. 
https://doi.org/10.47197/RETOS.V0I35.63256 

Gibbs, J., Power, C. N. T., Böhning, D., Warner, M., 
Downie, S., Allsopp, A., Stokes, M., & Fallowfield, J. 

L. (2023). Assessing injury risk in male and female 
Royal Navy recruits: Does the Functional Movement 
Screen provide understanding to inform effective injury 
mitigation? BMJ Military Health, 1–6. 
https://doi.org/10.1136/military-2023-002416 

Guntoro, T. S., Muhammad, J., & Qomarrullah, R. 
(2020). Faktor kemampuan fisik dan psikologis 
penunjang keterampilan atlet elit sepakbola Propinsi 

Papua. Jurnal SPORTIF : Jurnal Penelitian Pembelajaran, 
6(2), 390–406. 
https://doi.org/10.29407/js_unpgri.v6i2.13768 

Hartley, E. M., Hoch, M. C., & Boling, M. C. (2018). Y-
balance test performance and BMI are associated with 
ankle sprain injury in collegiate male athletes. Journal of 
Science and Medicine in Sport, 21(7), 676–680. 
https://doi.org/10.1016/J.JSAMS.2017.10.014 

Hrysomallis, C. (2007). Relationship between balance 
ability, training and sports injury risk. Sports Medicine 
(Auckland, N.Z.), 37(6), 547–556. 
https://doi.org/10.2165/00007256-200737060-
00007 

Hrysomallis, C. (2013). Injury Incidence , Risk Factors and 
Prevention in Australian Rules Football. Sports Medicine, 
43, 339–354. https://doi.org/10.1007/s40279-013-
0034-0 

Irawan, F. A., Anjani, M. R., Rahesti, N., Permana, D. F. 
W., Anam, K., & Prastiwi, T. A. S. (2024). Analysis of 
Step Length and Walking Speed in The Students with 
History of Ankle Injury: Walking Performance. 
International Journal of Disabilities Sports and Health 
Sciences, 7(2), 452–457. 
https://doi.org/10.33438/IJDSHS.1401793 

Kelley, E. A., Hogg, J. A., Gao, L., Waxman, J. P., & 
Shultz, S. J. (2023). Demographic Factors and 
Instantaneous Lower Extremity Injury Occurrence in a 
National Collegiate Athletic Association Division I 
Population. Journal of Athletic Training, 58(5), 393–400. 
https://doi.org/10.4085/1062-6050-0673.21 

Kokstejn, J., Musalek, M., Wolanski, P., Murawska-
Cialowicz, E., & Stastny, P. (2019). Fundamental 
motor skills mediate the relationship between physical 
fitness and soccer-specific motor skills in young soccer 
players. Frontiers in Physiology, 10(May), 1–9. 
https://doi.org/10.3389/fphys.2019.00596 

Lopes, V. P., Stodden, D. F., Bianchi, M. M., Maia, J. A. 
R., & Rodrigues, L. P. (2012). Correlation between 
BMI and motor coordination in children. Journal of 
Science and Medicine in Sport, 15(1), 38–43. 
https://doi.org/10.1016/J.JSAMS.2011.07.005 

Luiggi, M., & Griffet, J. (2019). Sport injury prevalence 
and risk by level of play and sports played among a 
representative population of French adolescents. A 
school-based study. Revue d’Épidémiologie et de Santé 
Publique, 67(6), 383–391. 

Mitchell, U. H., Johnson, A. W., Vehrs, P. R., Feland, J. 
B., & Hilton, S. C. (2016). Performance on the 
Functional Movement Screen in older active adults. 



2024, Retos, 55, 900-907 
© Copyright: Federación Española de Asociaciones de Docentes de Educación Física (FEADEF) ISSN: Edición impresa: 1579-1726. Edición Web: 1988-2041 (https://recyt.fecyt.es/index.php/retos/index) 

 

-906-                                                                                                                                                                                                               Retos, número 55, 2024 (junio)     

Journal of Sport and Health Science, 5(1), 119–125. 
https://doi.org/10.1016/j.jshs.2015.04.006 

Modric, T., & Uljevic, O. (2022). Match Running 
Performance in UEFA Champions League: Do More 
Successful Teams Really Run Less? Sport Mont, 20(3), 9–
13. https://doi.org/10.26773/SMJ.221002 

Moore, E., Chalmers, S., Milanese, S., & Fuller, J. T. 
(2019). Factors Influencing the Relationship Between 
the Functional Movement Screen and Injury Risk in 
Sporting Populations: A Systematic Review and Meta-
analysis. Sports Medicine (Auckland, N.Z.), 49(9), 1449–
1463. https://doi.org/10.1007/S40279-019-01126-5 

Mucha, M. D., Caldwell, W., Schlueter, E. L., Walters, 
C., & Hassen, A. (2017). Hip abductor strength and 
lower extremity running related injury in distance 
runners: A systematic review. Journal of Science and 
Medicine in Sport, 20(4), 349–355. 
https://doi.org/10.1016/J.JSAMS.2016.09.002 

Neto, M. G., Conceição, C. S., Jorge, A., Lima, A. De, 
Sousa, C. S. De, Carvalho, V. O., Luciano, F., & Jesus, 
A. De. (2016). Effects of the FIFA 11 training program 
on injury prevention and performance in football 

players : A systematic review and meta-analysis. Clinical 
Rehabilitation, 31(5), 651–659. 
https://doi.org/10.1177/0269215516675906 

Nuttall, F. Q. (2015). Body Mass Index: Obesity, BMI, and 
Health: A Critical Review. Nutrition Today, 50(3), 117. 
https://doi.org/10.1097/NT.0000000000000092 

Oktarisa, A., Syafrianto, D., Indika, P. M., & Andria, Y. 

(2023). Functional Movement Screening : Deteksi Dini 
Risiko Cedera Olahraga Atlet Panjat Tebing Kota 
Padang. Jurnal Ilmu Keolahragaan, 1(2), 6–11. 

P2PTM Kemenkes RI. (2018). Klasifikasi Obesitas setelah 
pengukuran IMT. Kemenkes. 

Pfeifer, C. E., Sacko, R. S., Ortaglia, A., Monsma, E. V., 
Beattie, P. F., Goins, J., & Stodden, D. F. (2019). 
Functional Movement ScreenTM in Youth Sport 
Participants: Evaluating the Proficiency Barrier for 
Injury. International Journal of Sports Physical Therapy, 
14(3), 436–444. 
https://doi.org/10.26603/ijspt20190436 

Pollak, K. M., Boecker, L., Englert, C., & Loschelder, D. 
D. (2022). How Much Do Severely Injured Athletes 
Experience Sport Injury-Related Growth? Contrasting 
Psychological, Situational, and Demographic 
Predictors. Journal of Sport & Exercise Psychology, 44(4), 
295–311. https://doi.org/10.1123/JSEP.2021-0282 

Prianto, B. A., Apriantono, T., Ronald Daniel Ray, H., 
Luthfiatus Solikah, N., & Bandung Football Club, P. 
(2024). Analysis of injury characteristics in youth elite 
football athletes in Indonesia. Retos, 55, 476–482. 
https://doi.org/10.47197/RETOS.V55.103485 

Pristianto, A., Susilo, T. E., & Setiyaningsih, R. (2018). 
Penerapan Functional Movement Screening (FMS) 
Untuk Pencegahan Cidera Olahraga Pada Komunitas 
Kalistenik Solo. The 8th University Research Colloquium 
2018 Universitas Muhammadiyah Purwokerto, 267–271. 

Pulgar, V. V., Reyes, P. V., Carrasco, F. R., Oñate 
Navarrete, C. J., & Hidalgo, C. N. (2021). 
Effectiveness in preventive programs of skeletal muscle 
injuries in sedentary adults who begin a sports activity. 
Retos, 39(39), 880–886. 
https://doi.org/10.47197/RETOS.V0I39.75645 

Ransdell, L. B., & Murray, T. (2016). Functional 
Movement Screening: An Important Tool for Female 
Athletes. Strength and Conditioning Journal, 38(2), 40–
48. 
https://doi.org/10.1519/SSC.0000000000000209 

Ren, Y., Wang, C., & Lu, A. (2022). Effects of perceptual-
cognitive tasks on inter-joint coordination of soccer 
players and ordinary college students. Frontiers in 
Psychology, 13(October), 1–10. 
https://doi.org/10.3389/fpsyg.2022.892118 

Rollo, I., & Williams, C. (2023). Carbohydrate Nutrition 
and Skill Performance in Soccer. Sports Medicine, 
0123456789. https://doi.org/10.1007/s40279-023-
01876-3 

Ruiz-Ariza, A., de la Torre-Cruz, M. J., López-Serrano, S., 
Cárcamo-Oyarzún, J., & Martínez-López, E. J. (2021). 
Analysis  of  the  effect  size  of  overweight  in  speed-
agility  test  among  adolescents reference  values  
according  to  sex,  age  and  BMI reference values 
according to sex, age and BMI. Retos, 40(40), 157–163. 
https://doi.org/10.47197/RETOS.V1I40.79275 

Rustiawan, H., Sugiawardana, R., & Nurzaman, M. 
(2019). Functional Movement Screen (FMS) Sebagai 
Tes Mobilitas, Keseimbangan, dan Stabilitas Atlet Pasca 
Cedera. Jurnal Wahana Pendidikan, 6(2), 1–9. 
https://doi.org/10.25157/WA.V6I2.2966 

Schneiders, A. G., Davidsson, Å., Hörman, E., & Sullivan, 
S. J. (2011). Functional Movement Screen Normative 
Values in A Young, Active Population. International 
Journal of Sports Physical Therapy, 6(2), 75. 
/pmc/articles/PMC3109893/ 

Shitara, H., Tajika, T., Kuboi, T., Ichinose, T., Sasaki, T., 
Hamano, N., Kamiyama, M., Yamamoto, A., 
Kobayashi, T., Takagishi, K., & Chikuda, H. (2022). 
Shoulder stretching versus shoulder muscle strength 
training for the prevention of baseball-related arm 
injuries: a randomized, active-controlled, open-label, 
non-inferiority study. Scientific Reports, 12(1). 
https://doi.org/10.1038/S41598-022-26682-1 

Stanley, L. E., Kerr, Z. Y., Dompier, T. P., & Padua, D. 
A. (2016). Sex Differences in the Incidence of Anterior 
Cruciate Ligament, Medial Collateral Ligament, and 
Meniscal Injuries in Collegiate and High School Sports: 
2009-2010 Through 2013-2014. The American Journal of 
Sports Medicine, 44(6), 1565–1572. 
https://doi.org/10.1177/0363546516630927 

Susanto, N., Dinata, W. W., Ihsan, N., Bahtra, R., Andria, 
Y., Pranoto, N. W., Anam, K., Sofyan, D., Lourenço, 
C. C. V., Burhaein, E., García-Jiménez, J. V., & 
Setyawan, H. (2023). Instrument for Assessing 
Basketball Skills in Junior High School Students in 



2024, Retos, 55, 900-907 
© Copyright: Federación Española de Asociaciones de Docentes de Educación Física (FEADEF) ISSN: Edición impresa: 1579-1726. Edición Web: 1988-2041 (https://recyt.fecyt.es/index.php/retos/index) 

 

-907-                                                                                                                                                                                                               Retos, número 55, 2024 (junio)     

Indonesia. Journal of Physical Education and Sport, 23(12), 
3220–3227. 
https://doi.org/10.7752/jpes.2023.12368 

Syafei, M., Budi, D. R., Listiandi, A. D., Festiawan, R., 
Kusnandar, K., Nurcahyo, P. J., Stephani, M. R., & 
Qohhar, W. (2020). Functional Movement Screening: 
An Early Detection of The Student Injury Risk in Sport 
Class. Jurnal Pendidikan Jasmani Dan Olahraga, 5(2), 
182–191. https://doi.org/10.17509/jpjo.v5i2.25466 

Teyhen, D. S., Shaffer, S. W., Lorenson, C. L., Halfpap, 
J. P., Donofry, D. F., Walker, M. J., Dugan, J. L., & 
Childs, J. D. (2012). The functional movement screen: 
A reliability study. Journal of Orthopaedic and Sports 
Physical Therapy, 42(6), 530–540. 
https://doi.org/10.2519/jospt.2012.3838 

Timmins, R. G., Bourne, M. N., Shield, A. J., Williams, 
M. D., Lorenzen, C., & Opar, D. A. (2016). Short 
biceps femoris fascicles and eccentric knee flexor 
weakness increase the risk of hamstring injury in elite 
football (soccer): a prospective cohort study. British 
Journal of Sports Medicine, 50(24), 1524–1535. 

https://doi.org/10.1136/BJSPORTS-2015-095362 
Toomey, C. M., Whittaker, J. L., Richmond, S. A., 

Owoeye, O. B., Patton, D. A., & Emery, C. A. (2022). 
Adiposity as a Risk Factor for Sport Injury in Youth: A 

Systematic Review. Clinical Journal of Sport Medicine : 
Official Journal of the Canadian Academy of Sport Medicine, 
32(4), 418–426. 
https://doi.org/10.1097/JSM.0000000000000927 

Ünver, G., & Kocaman, H. (2023). Determination of 
Functional Movement Screening Scores in Wrestlers 
and Examination in terms of Some Variables. Muscles, 
Ligaments and Tendons Journal, 13(1), 103–108. 
https://doi.org/10.32098/mltj.01.2023.11 

Zech, A., Hollander, K., Junge, A., Steib, S., Groll, A., 
Heiner, J., Nowak, F., Pfeiffer, D., & Rahlf, A. L. 
(2022). Sex differences in injury rates in team-sport 
athletes: A systematic review and meta-regression 
analysis. Journal of Sport and Health Science, 11(1), 104–
114. https://doi.org/10.1016/J.JSHS.2021.04.003 

 
 
 

Datos de los/as autores/as y traductor/a: 
 

Khoiril Anam khoiril.ikor@mail.unnes.ac.id Autor/a   

Anies Setiowati setiowatianies@mail.unnes.ac.id Autor/a   

Limpad Nurrachmad limpad.edu@mail.unnes.ac.id Autor/a   

Nanang Indardi nanangindardi@mail.unnes.ac.id Autor/a   

Dina Aprilia Nur Azmi apriliadina1113@gmail.com Autor/a   

Eva Ayu Aditia evaayuaditia@gmail.com Autor/a   

Fajar Awang Irawan fajarawang@mail.unnes.ac.id Autor/a   

Nugroho Susanto nugrohosusanto@fik.unp.ac.id Autor/a   

Francesca Latino francesca.latino@unipegaso.it Autor/a   

Francesco Tafuri francesco.tafuri@unicusano.it Autor/a   

Ratko Pavlović pavlovicratko@yahoo.com Autor/a   

Hendra Setyawan hendra7777setyawan@uny.ac.id Autor/a   

Zhanneta Kozina zhanneta.kozina@gmail.com Autor/a   

Mhs proofreading mhsproofreading@gmail.com Traductor/a   
 


