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Background  
The Functional Movement Screen™ (FMS™) was updated by adding the ankle clearing 
test and modifying the rotary stability movement pattern and scoring criteria. This 
updated FMS™ may be used to support clinical decisions for the well-being of athletes 
and active adults. 

Purpose  
The purpose of this study was to determine if the updated FMS™ has acceptable 
interrater reliability, so that various practitioners can utilize it with their patients. 

Study Design   
Observational Laboratory Study 

Methods  
Two licensed Physical Therapists (PTs) conducted the testing for the study. No warmup 
was allowed for the participants. Each participant underwent one FMS™ session while 
being recorded on video lasting approximately 15 minutes. Participants were allowed 
three attempts to complete each movement pattern with the best score recorded. The 
participants, 45 healthy active PT students, were taken through the FMS™ by a licensed 
PT and videotaped. The raters were four second-year PT students that observed and 
scored the FMS independently after videotaping was completed. SPSS was used for the 
interrater reliability analysis. ICC was calculated using a 2-way mixed model looking for 
absolute agreement. 

Results  
The interrater reliability was highest for the rotary stability test (ICC 0.96) while the deep 
squat was the least reliable (ICC 0.78). The total scores showed excellent reliability 
among the four student raters with an ICC of 0.95. The updated FMS™ produced good to 
excellent interrater reliability. 

Conclusion  
The updated FMS™ has acceptable interrater reliability between minimally, but 
adequately trained individuals. The updated FMS™ may be reliably used to assess risk for 
future injury. 
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Level of Evidence    
3 

INTRODUCTION 

Movement is essential to human life. It is a vital aspect 
to the overall health and well-being of every human. Good 
movement quality has been defined as the performance of 
fundamental movements in a properly balanced and well-
coordinated manner.1 On the contrary, poor movement 
quality has been defined as the inability to complete funda-
mental movements in accordance with accepted theoretical 
norms.1 These theoretical norms for movement have been 
developed by screening and scoring humans. 

The original Functional Movement Screen™ (FMS™) has 
primarily been completed on the athletic population. If 
athletes or active adults want to potentially reduce a risk 
factor for injury and potentially improve their performance, 
then they need to be aware of how they are fundamentally 
moving. The FMS™ allows athletes, coaches, and clinicians 
to be aware of the movement strategies, and discern if al-
terations are needed before providing or progressing an ap-
propriate exercise prescription. This awareness allows the 
athlete, coach, or clinician to modify exercise prescriptions 
based on the athlete’s needs. The recommended goal of 
the FMS™ is to obtain a score of 32 indicating movement 
competency; however, high level athletes can still score a 
1 (indicating inability to perform) or a 2 (alteration/com-
pensation during completion of movement) or demonstrate 
asymmetrical movements and remain successful. The 
FMS™ was developed as a screening tool to see if an athlete 
or active adult has pain or asymmetrical movement pat-
terns. The screen was meant to help decide if the athlete 
should be protected, corrected, or developed.2 

The FMS™ has been utilized by movement professionals 
to screen an individual’s functional and fundamental move-
ment patterns to produce a quantifiable measure of their 
movement quality (0, 1, 2, or 3).1 The FMS has helped 
identify movement quality dysfunction in athletes or active 
adults that may be at risk of, but not currently experienc-
ing, signs or symptoms of a musculoskeletal injury.3 Al-
though the FMS™ is not intended to make a diagnosis, it 
has been used to identify and improve movement quality in 
individuals that are screened.4 The FMS™ has seven sepa-
rate movement patterns that were specifically designed to 
place an individual in positions where movement deficits 
are noticeable if appropriate stability and mobility are not 
used.5 The seven movement patterns include: the deep 
squat, the hurdle step, the inline lunge, shoulder mobility, 
active straight-leg raise, the trunk stability pushup, and ro-
tary stability. A scale from 0-3 has been used to score the 
seven movement patterns. A 0 indicates the individual has 
pain during any part of the movement, a 1 indicates the in-
dividual cannot perform the movement pattern even with 
compensations, a 2 indicates the individual can perform the 
movement but utilizes poor mechanics and compensatory 
patterns to accomplish the movement, and a 3 indicates 
that the individual can perform the movement without any 
compensations according to the established criteria.4 

The FMS™ is clinically relevant to athletes and active 
adults because the scoring allows clinicians to progress the 
individual appropriately and safely with exercise prescrip-
tion. If the athlete or active adult scores a 0 on a movement 
pattern, then they are to be referred to a qualified health-
care provider for further assessment due to the presence of 
pain. If the athlete or active adult scores a 1 on a movement 
pattern, then they are to be coached or provided with cor-
rective exercises to improve the movement quality, which 
may potentially reduce a risk factor for future injury. If the 
athlete or active adult scores a 2 or 3, then their move-
ment patterns mayb be considered acceptable and there is 
no need for corrective exercises to be administered. 

Past studies on the original FMS™ have found that there 
was good to excellent interrater and intrarater reliability 
between the raters. Gribble et al.6 found evidence that was 
moderate to strong supporting intrarater reliability. Gulgin 
and Hoogenboom7 found acceptable reliability among four 
raters (three novices and one expert) that were all certified 
in FMS™. Leeder et al.8 found good to excellent reliability 
of the FMS™ when the raters were untrained and were 
only given instructions on how to score the recorded in-
dividuals via a DVD. Teyhen et al.9 had novice examiners 
go through 20 hours of training regarding the FMS who 
then demonstrated good to excellent interrater reliability. 
Shultz et al.10 demonstrated poor interrater reliability with 
five raters that were trained in FMS™ and one rater that 
was self-trained. Many other studies continue to demon-
strate good to excellent interrater reliability,11–13 however, 
no study has looked at the new criteria for the FMS™ with 
the addition of the ankle clearing test and the updated scor-
ing criteria for the rotary stability test. 

The FMS™ was updated for two reasons: (1) the ankle 
clearing test was added because it was difficult to globally 
screen for ankle mobility deficits and pain, which caused 
clinicians to miss ankle dorsiflexion restrictions14,15 and 
(2) the rotary stability test was modified because the orig-
inal test only discovered about 15% of rotary asymmetries, 
where the updated test is able to discover about 37% of 
rotary asymmetries.16 The updated FMS™ appears to im-
prove the validity of the screen as compared to the original 
FMS™ by screening specifically for dorsiflexion restrictions 
in the ankle and by discovering rotary asymmetries, which 
may potentially help an athlete or active adult improve 
their performance and reduce a risk factor for injury. 

It is important to understand whether the updated 
FMS™ is reliable because it could allow a variety of clini-
cians to confidently screen the quality of movement of ath-
letes or active adults. If poor movement qualities are ob-
served, then recommendations can be made to improve the 
movement pattern, potentially reducing a risk factor for fu-
ture injury risk. Many authors have reported that having a 
total score of less than 14 on the FMS™ increases the indi-
vidual’s risk of injury.17–25 
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USE OF FMS™ 

Most of the research involved in the original FMS™ has 
been focused on athletes or fit individuals. There has been 
a lack of research completed on individuals that are older, 
are not involved in sports, and may have other health com-
plications. Multiple studies have examined if the FMS™ can 
be used as a diagnostic tool and used as a tool to predict fu-
ture injury. A study done by Kiesel et al.17 asked the ques-
tion; “If injuries sustained in professional football could be 
predicted and prevented by a functional movement screen 
done in the preseason?” It was found that athletes with a 
score of 14 or less on the FMS™ had a higher risk for injury. 
Bardenett et al.,26 found that the screen was better off used 
as an “assessment of quality” rather than used for diagnos-
tic purposes. Another study by Dorrel et al.27 found that 
the screen did not provide discriminatory predictive values 
for future musculoskeletal and overall injury. On the other 
hand, a study by Bushman et al.28 agreed with the study 
listed above by Kiesel et al.,17 which said that physically ac-
tive men who scored lower on their FMS™ (<14) put them 
at higher risk for future injury. At this time, there is mixed 
evidence as to whether the FMS™ may or may not be a good 
predictive tool for future injuries. 

Smith et al.29 examined interrater reliability and in-
trarater reliability for individuals who took a two-hour 
training course on the original FMS™ and then scored sub-
jects across two assessment sessions. It was found that the 
interrater reliability was good for both session one and ses-
sion two (ICC of 0.89 and 0.87, respectively). The intrarater 
reliability of each individual rater was examined across the 
sessions, resulting in good reliability as well (ICC range 
from 0.81-0.91). A systematic review of six studies on the 
reliability of the original FMS™ found the overall inter-
rater and intrarater reliability to be ICC 0.81.18 Both stud-
ies involved researchers that varied in FMS™ experience or 
only received a short training period before rating the sub-
jects. Past studies have suggested that the original FMS™ 
intrarater reliability was strong and appeared to strengthen 
when the individuals had experience using the FMS in ad-
dition to clinical experience.26 The purpose of this study 
was to determine if the updated FMS™ has acceptable in-
terrater reliability, so that various practitioners can utilize 
it with their patients. 

METHODS 
EXPERIMENTAL APPROACH TO THE PROBLEM 

The study was designed to have four raters who had all re-
ceived the same education, perform the FMS™ to deter-
mine interrater reliability. Participants were taken through 
the FMS™ with standard instructions per FMS™ guide-
lines. Each rater observed and scored 45 participants based 
on the scoring criteria created by the FMS™. The study 
was approved by the Institutional Review Board (IRB) at the 
University of North Dakota. 

SUBJECTS 

Participants were recruited from a student cohort in a phys-
ical therapy department. The inclusion criteria for this 
study were current physical therapy students with no re-
ports of a recent injury (recent defined as less than or equal 
to four weeks prior). The exclusion criteria were any recent 
injury, an injury that contraindicated complete weight-
bearing activities, and a participant’s inability to attend 
the scheduled videotaping sessions. Recruitment was done 
through email in which the subjects received an explana-
tion of the nature, purpose, and risks of the study and were 
asked to volunteer to assist in the research. Fifty-five vol-
unteers were recruited, and out of the 55 volunteers con-
tacted, 10 volunteers declined. Before the FMS™ was com-
pleted and videotaped, participants and raters signed an 
informed consent document approved by the Institutional 
Review Board at the University of North Dakota. 

RATERS 

The four student raters were halfway through their second 
year in the Doctor of Physical Therapy Program at the Uni-
versity. All the raters had received the same amount of prior 
learning and education in the field of physical therapy. For 
the FMS™ screen specifically, each rater had received a 
brief one-hour presentation on how the FMS™ was con-
ducted and used, four months prior to testing. Two weeks 
before testing, the raters were presented with a two-hour 
lecture on the FMS™ in a class. Each rater practiced com-
pleting and scoring the FMS™ three times, one week before 
videotaping the participants. Following the screening of the 
participants, the raters attended a 1.5-hour FMS™ review 
session given by a licensed physical therapist who was cer-
tified in the FMS™. The raters were not certified in FMS at 
any time during the study. To be certified in FMS™, it takes 
approximately eight hours to get through the content. The 
rater training for this study was based on current classes in 
the PT curriculum at the University and a review of mater-
ial to allow for accuracy in scoring the participants. 

PROCEDURE 

Two experts, both licensed physical therapists, one of 
whom was certified in FMS™, conducted the FMS™ screen-
ing for this study. No warmup was allowed for the subjects 
before the screening. Next, tibial tuberosity height (from 
the ground to the top center of the tibial tuberosity) and 
hand length (from the distal wrist crease to the end of the 
longest digit) were measured using the FMS™ equipment 
per standard FMS™ instructions. Tibial height and hand 
length measurements were used for each participant dur-
ing the hurdle step, inline lunge, and shoulder mobility 
movement patterns. Each participant then underwent one 
FMS™ testing session while being recorded on video, which 
lasted approximately 15 minutes. For reliability purposes, 
word for word instructions were read to the participants 
on how to complete the seven movement patterns and four 
clearing tests of the FMS™ (Appendix A), in addition to 
demonstrations of each movement pattern. If the subject 

The Functional Movement Screen: Exploring Interrater Reliability between Raters in the Updated Version

International Journal of Sports Physical Therapy



Table 1. Intraclass Correlation Coefficient (ICC) for Final Scores on the Movement Patterns            

Movement Pattern ICC Confidence Interval (95%) 

Deep Squat 0.78 0.66, 0.87 

Hurdle Step 0.92 0.88, 0.95 

Inline Lunge 0.92 0.88, 0.95 

Shoulder Mobility 0.94 0.91, 0.97 

Active Straight-Leg Raise 0.94 0.90, 0.96 

Trunk Stability Push Up 0.95 0.92, 0.97 

Rotary Stability 0.96 0.93, 0.97 

Total FMS™ Score 0.95 0.93, 0.97 

needed more clarification, instructions or demonstrations 
were repeated, but no further directions were given. In-
structions were provided immediately before each individ-
ual movement. After demonstrative and verbal instructions 
were given, the participants were allowed three attempts 
to complete the movement pattern per FMS™ instructions, 
with the best score recorded. After each movement, the 
participant was asked if any pain was associated with the 
movement. During each movement, the participants were 
video recorded from both the sagittal and frontal planes 
in a closed environment. Once the video recordings were 
completed, the four raters then individually observed and 
scored the FMS™ on each recorded participant. The videos 
were stored securely labeled only with a number (i.e. - Par-
ticipant 1). The four raters each completed the scoring from 
the video recordings in the same environment each time, 
and in the absence of any outside distractions. 

STATISTICAL ANALYSES 

The scores for each participant were put into Statistical 
Package for Social Sciences (SPSS) and reliability analysis 
statistics were run for each movement. Descriptive statis-
tics were calculated as mean values with standard deviation 
for normal interval data. Intraclass Correlation Coefficients 
(ICC’s) were calculated to determine the interrater relia-
bility of each individual exercise component of the FMS™ 
and the participant’s overall FMS™ score. Interrater relia-
bility was defined as poor for an ICC below 0.50, moderate 
for 0.50–0.75, good for 0.75-0.90, and excellent for 0.90 or 
higher.30 

RESULTS 

Forty-five individuals participated (male=14 and fe-
male=31). The overall ICC for the total score was 0.95 (95% 
CI: 0.93, 0.97), demonstrating excellent interrater reliabil-
ity between raters (Table 1). 

As far as new criteria on the FMS™ regarding the clear-
ing tests, the ankle mobility clearing test for the right inline 
lunge was ICC 0.76 (good), while the left side was ICC 0.63 
(moderate). These tests both show good and moderate in-
terrater reliability, respectively, and are shown in Table 2. 

All other clearing tests suggest good to excellent interrater 
reliability. 

Table 3 displays the raw scores of the individual move-
ment patterns. Examination of the individual movement 
patterns of the FMS™ showed rotary stability as the most 
reliable ICC 0.96 (95% CI: 0.93, 0.97), whereas the least re-
liable was deep squat ICC = 0.78 (95% CI: 0.66–0.87). The 
deep squat was still considered to have good interrater reli-
ability. 

Mean total scores are shown in Figure 1. The results sug-
gested that each rater’s score was highly correlated with 
one another. The ICC of the final score of each movement 
pattern was above 0.90, except for the deep squat. This is in 
the “excellent” category for interrater reliability. 

DISCUSSION 

The purpose of this study was to determine if the updated 
FMS ™has good to excellent interrater reliability, so that 
various practitioners can apply it to their patients. It is an-
ticipated that the updated FMSv will have good to excel-
lent interrater reliability and its application may reduce a 
risk factor for future injury and potentially improve per-
formance of athletes and active adults. Previous literature 
has examined interrater reliability using videotaping and 
multiple raters, but these studies were prior to the addi-
tions and modifications to the FMS™ and warranted further 
study. To the best of the authors’ knowledge, this study is 
the first study to assess interrater reliability following the 
addition of the ankle clearing test and modifications to the 
rotary stability scoring criteria. 

Past studies6–9,11–13 have all demonstrated good to ex-
cellent interrater reliability of the original FMS. In the cur-
rent study, the updated FMSv continues to demonstrate 
good to excellent interrater reliability. The new criteria for 
the FMS™ were found to show good to excellent interrater 
reliability, except for the left ankle clearing mobility test, 
which had a moderate agreement among raters. These re-
sults suggest that the new criteria are reliable between 
raters. There was a large difference between the right and 
left ankle mobility clearing test (ICC = R: 0.76, L: 0.63), in-
dicating that an outside variable may have caused this dif-
ference in reliability. This may be due to viewing difficul-
ties when participants wore pants rather than shorts, when 
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Table 2. Intraclass Correlation Coefficient (ICC) for the Clearing Tests         

Clearing Test ICC Confidence Interval (95%) 

Right Ankle Clearing Test for Pain 0.92 0.88, 0.95 

Right Ankle Clearing Test for Mobility 0.76 0.55, 0.87 

Left Ankle Clearing Test for Pain 1.00 - 

Left Ankle Clearing Test for Mobility 0.63 0.34, 0.79 

Shoulder Clearing Test for Mobility (Right and Left) 1.00 - 

Spinal Extension Clearing Test 0.88 0.82, 0.93 

Spinal Flexion Clearing Test 1.00 - 

Table 3. Intraclass Correlation Coefficient (ICC) for Raw Scores on the Movement Patterns            

Movement Pattern ICC Confidence Interval (95%) 

Deep Squat 0.78 0.66, 0.87 

Right Hurdle Step 0.85 0.76, 0.91 

Left Hurdle Step 0.91 0.86, 0.95 

Right Inline Lunge 0.81 0.70, 0.88 

Left Inline Lunge 0.82 0.72, 0.89 

Right Shoulder Mobility 0.85 0.77, 0.91 

Left Shoulder Mobility 0.94 0.88, 0.96 

Right Active Straight-Leg Raise 0.94 0.88, 0.96 

Left Active Straight-Leg Raise 0.95 0.92, 0.97 

Trunk Stability Push Up 0.96 0.94, 0.98 

Right Rotary Stability 0.88 0.80, 0.93 

Left Rotary Stability 0.96 0.94, 0.98 

Figure 1. Mean Total Scores Between Raters      
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participants did not hold the position long enough to view 
the end position, and when participants let the heel lift off 
the ground. Future studies should be aware of these factors 
when completing the mobility clearing test on the ankle. 

There were limitations related to rating the participants. 
The first limitation included a non-standard distance that 
the participant was from the video recording making some 
videos easier to see than others. The second limitation in-
cluded the rater’s choice of an area that was non-distract-
ing to observe and score the participants. This location 
was supposed to be used each time the rater observed and 
scored a participant; however, the only way that this was 
monitored was through verbal confirmation. Lastly, all the 
participants were in their 20s or 30s, healthy, active, and in 
graduate school. Future studies could examine various ages 
of participants and include participants that have comor-
bidities. 

CONCLUSION 

The results of this study indicate that four novice raters 
who were minimally but adequately (4.5 hours of training 

and three practice attempts) trained can reliably score indi-
viduals on the updated FMS™. A reliable screening tool al-
lows physical therapists to observe and intervene with their 
patients, clients, or active adults quickly, so that they can 
be proactive and potentially reduce the likelihood of future 
injury and/or pain. 
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