Functional Movement Screen Literature Review

The Functional Movement Screen was developed in its current form approximately 15 years ago.
Since then, it has gained support as a way to efficiently screen for fundamental movement ability
as well as providing a systematic approach to improve limited movement patterns. As the tool
has gained in popularity clinically, research has emerged that adds to the understanding of its
usefulness. The purpose of this summary is to highlight the clinical application of the FMS.

Reliability

The reliability of the Functional Movement Screen has been established between and within
raters in multiple studies (Elias et al., 2013; Frohm et al., 2011; Gribble et al., 2013; Minick et
al., 2010; Onate et al., 2012; Parenteau et al., 2013; Schultz et al., 2013; Schneiders et al., 2012;
Smith et al., 2013; and Teyhen et al., 2012;). These studies have reported ICC values for inter-
rater reliability generally to be high (Elias 0.90, Frohm 0.80, Onate 0.98, Parenteau 0.96,
Schneiders 0.97, Smith 0.89, Teyhen 0.76). Schultz reported much lower ICC values ranging
from 0.17 to 0.44 depending on the paired raters. Intra-rater ICC values range from 0.6-0.92.
Substantial to excellent Kappa values have also been reported indicating high levels of
agreement on the scoring of each of the individual movements of the FMS. Minick and
Schneiders reported similar results with the Kappa values ranging from 0.70-1.0. One factor that
affects consistency on the FMS is knowledge of the testing criteria. Frost and colleagues (2013)
observed that performance on the FMS improved when the subjects were made aware of the
scoring criteria and thus this component of the testing should be provided during FMS testing.

Normative Values

Normative values for the FMS have been established in active adult populations (Schnieders et
al., 2011, Perry and Koehle 2013). These studies have also been helpful in understanding what
individual characteristics may be related to FMS composite scores in the population. The average
score in 20- to 40-year-olds is approximately 15 when combining the data from the two studies.
Perry and colleagues also tested older individuals and observed approximately a 1.2 composite
decrease for the 50- to 59-year-old group and an additional 1.2 composite decrease for the 60+
group. Both studies did not observe any nominal difference between men and women. However,
BMI was reported to be a significant factor as related to FMS composite score. Perry reported
individuals with lower BMI exhibited approximately a 2-point improvement in FMS scores. This
finding is supported by the work of Duncan and colleagues (2012) that reported that both BMI
and physical activity were related to FMS scores in elementary-aged children; however, BMI
was the more dominant of the factors.

Predictive Validity

Validity of the FMS as an injury screening tool has been supported through the use of an
evidenced-based cutoff score, as well as identifying the presence of an asymmetry. Five studies



have utilized screening statistics to establish the cut off score of <= 14 as being appropriate to
identify individuals who have greater odds for sustaining an injury (Kiesel et al., 2007 and 2013,
O’Connor et al., 2011, Lisman et al., 2012 and Butler et al. 2013). These studies utilized the
FMS as a screening tool to help identify those at risk for injury by considering not the total score,
but rather a “Pass/Fail” approach where the subject was or was not below the cut off.
Recognizing that a score of zero is not common, when utilizing this approach the overwhelming
majority of subjects who were categorized below the cut score have at least one movement
pattern that was scored a 1. Odds ratios in these studies have ranged between 2.3-8.3 in
professional football players, basic training soldiers and firefighters in training. Additionally,
one research study has validated that the presence of asymmetry on the FMS, regardless of total
score, is associated with an elevated risk for injury in professional football players with an OR of
2.3 (Kiesel et al., 2013). Other research examining cut scores of the FMS has suggested that
failure (operationally defined as <= 16) in firefighters was strongly associated with an injury in
the previous year (Peate et al., 2007). The finding of a significant difference in FMS scores in
those with a prior injury was not observed in active adults (Schneiders et al., 2011). The
difference between these studies is likely associated with the difference in the common
magnitude of injuries in firefighters as opposed to a general population.

These studies suggest that performance on the FMS should be considered as a risk factor for
musculoskeletal injury in select populations. Therefore, it is advisable to include the FMS and
other evidence-based risk factors in combination if the goal is injury prediction. This
multifactorial approach has been validated by Lehr et al (2013) and Lisman et al (2013). Lehr et
al. (2013) examined multiple factors which included previous injury, pain, performance on FMS
and performance on the Y-Balance Test. In this study, injury risk categories were developed and
the results showed that those categorized as high risk were 3.4 times more likely to suffer a time-
loss non-contact injury. Lisman et al. (2013) examined the combination of FMS performance
and 3 mile run time as screening factors for injury. Poor performance on this combination of
variables identified Marines who were 4.2 times as likely to be injured. As a result of these initial
studies, it is not advisable to only consider total FMS score as a continuous variable if injury
prediction is the goal rather it should be included in a battery of other tests related to injury
prediction.

Modifiability

While establishing the clinical validity of the FMS is beneficial, it would have little clinical
relevance if performance on the FMS were not modifiable. Four studies have reported that with
corrective exercise programs, scores on the FMS can be improved with a 4-6-week training
program (Bodden et al., 2013; Goss et al., 2009, Cowen et al., 2010, Kiesel et al., 2010).
Improvements in the composite FMS score ranged from 2.0-3.3 on average, as well as a
reduction in the number of asymmetries. Of note is the recent study by Bodden et al. that
randomized subjects into either an FMS intervention group or a control group. The intervention



group demonstrated significant change in FMS composite scores and presence of asymmetries
when following a corrective program as outlined in the FMS clinical training workshops. One
study (Frost et al., 2011) has reported that FMS scores did not change across a 12-week program
in firefighters in comparison to a group of firefighters who acted as a control. Differences in
these results may be related to nuances in the interventions.

Summary

In summary, the Functional Movement Screen is a reliable tool that when used as a dichotomous
variable can be helpful to identify individuals who are more likely to become injured. It has also
been observed that improvement in the composite FMS score and the presence of asymmetries
can occur through movement-related training programs. Based on the current literature, it would
be advisable to consider the FMS for athlete screening purposes particularly during pre-
participation examination and as part of multi-factorial approach related to injury prediction
particularly due to the low cost and time associated with the testing which allows for ease of
utilization in the field.



10.

11

12.

13

14.

15

16.

17.

18.

19.

References

. Bodden JG, Needham RA, Chockalingam, N. The effect of an intervention program on

functional movement screen test scores in mixed martial arts athletes. J Strength Cond Res.
2013 July 15 (epub ahead of print).

. Butler RJ, Contreras M, Burton LC, Plisky PJ, Kiesel KB. Modifiable Risk Factors Predict

injuries in Firefighters during Training Academies. Work. 2013; Jan 1;46(1):11-7.

Cowen VS. Functional fitness improvements after a worksite-based yoga initiative. J Bodyw
Mov Ther. 2010;14:50-4.

Duncan MJ, Stanley M. Functional movement is negatively associated with weight status and
positively associated with physical activity in British primary school children. J Obes. 2012
March 26 epub.

Ellias JE. The Inter-rater Reliability of the Functional Movement Screen within an athletic
population using Untrained Raters. J Strength Cond Res. 2013 Jul 8 (epub ahead of print).
Frohm A, Heijne A, Kowalski J, Svensson P, Myklebust G. A nine-test screening battery for
athletes: a reliability study. Scand J Med Sci Sports. 2012 Jun;22(3):306-15.

Frost DM, Beach TA, Callaghan JP, McGill SM. Using the Functional Movement Screen™
to evaluate the effectiveness of training. J Strength Cond Res. 2012 Jun;26(6):1620-30.
Frost DM, Beach TA, Callaghan JP, McGill SM. FMS™ scores change with performers'
knowledge of the grading criteria - Are general whole-body movement screens capturing
"dysfunction"? J Strength Cond Res. 2013 Nov 20. [Epub ahead of print]

Goss DL, Christopher GE, Faulk RT, Moore J. Functional training program bridges
rehabilitation and return to duty. J Spec Oper Med. 2009;9:29-48.

Gribble P, Brigle J, Pietrosimone B, Pfile K, Webster K. Intrarater Reliability of the
Functional Movement Screen. J Strength Cond Res. 2013; Apr;27(4):978-81.

. Kiesel KB, Plisky PJ, Butler RJ. Functional movement test scores improve following a

standardized off-season intervention program in professional football players. Scand J Sci
Med Sports. 2011; 287-292.

Kiesel K, Plisky PJ, Voight M. Can serious injury in professional football be predicted by a
preseason Functional Movement Screen? N Am J Sports Phys Ther. 2007; 2(3):76-81.

. Kiesel KB, Plisky PJ, Butler RJ. Fundamental movement limitations and asymmetries relate

to injury risk in professional football players. J of Sports Rehabil. 2013 November 14 (epub
ahead of print).

Lehr ME, Plisky PJ, Kiesel KB, Butler RJ, Fink M, Underwood FB. Field Expedient
Screening and Injury Risk Algorithm Categories as Predictors of Non-Contact Lower
Extremity Injury. Scan J Med Sci Sport. 2013; 23(4): e225-32.

. Lisman P, O'Connor FG, Deuster PA, Knapik JJ. Functional movement screen and aerobic

fitness predict injuries in military training. Med Sci Sports Exerc. 2013 Apr;45(4):636-43.
O'Connor FG, Deuster PA, Davis J, Pappas CG, Knapik JJ. Functional movement screening:
predicting injuries in officer candidates. Med Sci Sports Exerc. 2011 Dec;43(12):2224-30.
Onate JA, Dewey T, Kollock RO, Thomas KS, Van Lunen BL, DeMaio M, Ringleb SI. Real-
time intersession and interrater reliability of the functional movement screen. J Strength
Cond Res. 2012 Feb;26(2):408-15.

Parenteau-G E, Gaudreault N, Chambers S, Boisvert C, Grenier A, Gagné G, Balg F. Phys
Ther Sport. 2013 Oct 14 (epub ahead of print).

Peate WF, Bates G, Lunda K, Francis S, Bellamy K. Core strength: a new model for injury
prediction and prevention. J Occup Med Toxicol. 2007 Apr 11;2:3.



20.

21.

22.

23.

24.

Perry FT, Koehle MS. Normative data for the functional movement screen in middle aged
adults. J Strength Cond Res. 2013 Feb;27(2):458-62.

Schneiders AG, Davidsson A, Horman E, Sullivan SJ. Functional movement

screen normative values in a young, active population. Int J Sports Phys Ther. 2011
Jun;6(2):75-82.

Shultz R, Anderson SC, Matheson GO, Marcello B, Besier T. Test-retest and interrater
reliability of the functional movement screen. J Athl Train. 2013 May-Jun;48(3):331-6.
Smith CA, Chimera NJ, Wright N, Warren M. Interrater and Intrarater Reliability of the
Functional Movement Screen. J Strength Cond Res. 2013 Apr;27(4):982-7

Teyhen DS, Shaffer SW, Lorenson CL, Halfpap JP, Donofry DF, Walker MJ, Dugan JL,
Childs JD. The Functional Movement Screen: a reliability study. J Orthop Sports Phys Ther.
2012 Jun;42(6):530-40.



