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ABSTRACT

Pre-participatory evaluation is an effective strategy for predicting and preventing
injuries in athletes before participating in organized sports. This research aims to assess whether the
functional movement screening (FMS) test can predict the musculoskeletal injuries of running athletes
in Iran.

[VIETEEE This is a correlational prospective study. The participants were 100 male runners from athletics
clubs in north-east Iran. The screening was done using the seven subtests of the FMS test. The prevalence
of musculoskeletal injuries was measured weekly and prospectively for 20 weeks using Fuller’s accident
report form. Descriptive statistics and chi-square test were used to analyze the data in SPSS software,
version 26 and the logistic regression analysis was used to investigate the relationship between pre-test
scores of the FMS test and musculoskeletal injuries. The significance level was set at 0.05.

5T The standardized incidence rate of musculoskeletal injuries was 3 in 1000 person-hours. Athletes
with lower FMS test scores suffered 3.5 times more injuries than others. The ROC curve and Youden’s
index showed a score of 16 as the cut-off point. The FMS test’s sensitivity, specificity and precision were
78.6%, 75.5% and 78%, respectively and the area under the ROC curve was 0.839.

[T Considering the high sensitivity, specificity, and precision of the FMS test in musculoskeletal
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Extended Abstract
Introduction

ports injury prevention specialists believe

that to reduce the prevalence of injuries in

athletes, pre-season and pre-competition

screenings to identify those at risk of injury

and subsequently design and implement inju-
ry prevention programs for them to minimize the amount
of sports. Pre-participatory evaluation is an effective strat-
egy for predicting and preventing athletes’ injuries before
participating in organized sports. This research aims to as-
sess whether the functional movement screening (FMS)
test score can predict the musculoskeletal injuries of run-
ning athletes in Iran.

Materials and Methods

This is a correlational prospective study. Participants
were 100 male runners from athletics clubs in north-east
Iran who had participated in at least three stages of na-
tional competitions in 2022. Membership in an athletics
club team, regular participation in national league train-
ing and competitions (for youth or adults) and no known
musculoskeletal injury or abnormality during the screen-
ing test were among the entry criteria. Not participating
in sessions for testing and follow-up of injuries was one
of the exit criteria. The seven subtests of the FMS were
used to screen the participants. The scoring was based on
a scale from 0 to 3. The prevalence of musculoskeletal
injuries was measured weekly and prospectively for 20
weeks during the country’s club league season.

Descriptive statistics and chi-square test were used to
analyze the data in SPSS software, version 26. Also, lo-
gistic regression analysis was used to investigate the re-
lationship between pre-FMS scores and musculoskeletal
injuries and find the injury predictors. The significance
level was set at 0.05. The ROC curve and the area under
the curve were used to measure the sensitivity, specificity,
and precision of the FMS test, as well as its cut-off point
and injury probability estimation.

Results

Out of 100 participants, 49(49%) had suffered 92 inju-
ries. Each participant had been engaged in training and
competitions for 300 hours. The mean injury prevalence
was 0.9 injuries per athlete and the standardized inci-
dence rate was 3 in 1000 person-hours. The mean FMS
test score of the subjects was 15.93, ranging from 13
to 20. Also, 6% of the participants got the lowest mean
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score of 13, and none of them got the best score (i.e. 21).
There was a significant difference in the mean FMS test
scores of injured and uninjured athletes. In injured ath-
letes, while maintaining trunk stability, the scores of ro-
tary stability, inline lunge, hurdle step, deep squat, active
straight-leg raise, shoulder mobility, and pushup subtests
were 1.72, 2.30, 2.35, 2.43, 2.52, 2.56 and 2.66, respec-
tively. The difference between the scores of rotary stabil-
ity and inline lunge subtests was greater in both injured
and healthy athletes. Athletes with lower FMS test scores
suffered 3.5 times more injuries than others. The ROC
curve and Youden’s index showed a cut-off point of 16.
The sensitivity, specificity, and precision of the FMS test
were 78.6%, 75.5% and 78%, respectively, and the area
under the ROC curve was 0.839.

Conclusion

Based on the results, the scores of rotary stability and
inline lunge subtests predict the musculoskeletal injuries
of running athletes more than other subtests of the FMS
test. The cut-off point of the FMS test for running athletes
in Iran is 16. According to the high sensitivity, specificity,
and precision of the FMS test in injury detection, it can be
concluded that the FMS test can predict the musculoskel-
etal injuries of running athletes in Iran, and the test can be
used to prevent their injuries.
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12. Shapiro-Wilk test
13. Chi-squared test
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14. Kinetic chain system
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