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ABSTRACT
Purpose/Background: The Selective Functional Movement Assessment (SFMA) is a clinical assessment system 
designed to identify musculoskeletal dysfunction by evaluation of fundamental movements for limitations or symp-
tom provocation. The purpose of this study was to determine the intra- and inter-rater reliability of the ten fundamen-
tal movement patterns of the SFMA in a healthy population using the SFMA categorical and criterion checklist 
scoring tools. 

Methods: 35 healthy subjects (22.9 years +/- 1.9) were recorded with two digital video cameras (1-frontal view/1-
sagittal view) while they performed the ten fundamental movements patterns that comprise the SFMA. Evaluators 
with varying experience with the SFMA (rater A, > 100 hours; rater B, 25 hours; and rater C, 16 hours) and not present 
at the initial data collection evaluated each video using categorical and criterion checklist scoring tools. Evaluators 
repeated this process at least one week later. The evaluators’ composite results were compared between and within 
raters using the kappa coefficient and ICC’s for categorical scoring and criterion checklist scoring, respectively.

Results: Substantial to almost perfect intra-rater reliability of the SFMA (kappa, % agreement) was observed for all 
raters using the categorical scoring tool (rater A: .83, .91; rater B: .78, .88; and rater C: .72, .85). The criterion checklist 
scoring tool yielded intra-rater ICCs (3,1; 95% confidence interval) ranging from good to poor with rater A demon-
strating the highest reliability (ICC [SEM]) (.52 [2.36]) and rater C the lowest reliability (.26 [3.42]). Inter-rater reliabil-
ity of the categorical scoring tool was slight to substantial (.41-.61, .69-.79) while the criterion checklist tool (ICC 2,1) 
demonstrated unacceptable inter-rater reliability when assessed in all raters together (.43 [2.7]). 

Conclusions: As hypothesized, intra-and inter-rater reliability of categorical scoring and criterion checklist scoring of 
the ten fundamental movements of the SFMA was higher in raters with greater experience.
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INTRODUCTION
Musculoskeletal screening tools and movement 
based assessment models have become increasingly 
common in sports medicine practice as a means 
to identify injury risk and movement dysfunction, 
respectively.1,2,3 Impairments associated with muscu-
loskeletal injuries are not often isolated to the injured 
joint and residual deficits can persist if these impair-
ments are not addressed. These deficits may not be 
readily identifiable by traditional, joint-specific exam-
ination techniques.4 Screening and assessment tools 
that incorporate whole body functional movements 
may uncover important underlying impairments 
that allow for the development and implementation 
of targeted interventions to both maximize recovery 
after primary injury and prevent secondary injury. 

The traditional medical model emphasizes identifica-
tion of an anatomical source of pain via assessment 
of a tissue and/or task specific to the impaired joint. 
For example, manual muscle testing and goniomet-
ric measurements isolate a specific muscle or joint 
in a single plane of motion.1,4 This model focuses 
on diagnosis of pathology versus identification of 
impairments and functional limitations throughout 
the body; thus, rehabilitation guided by the tradi-
tional medical model prioritizes symptomatic treat-
ment of the affected tissue. The traditional model 
may not be optimal for the management of musculo-
skeletal pathology, as it does not account for ‘regional 
interdependence’ or the concept that adjacent ana-
tomical regions can contribute to or be the source 
of a patient’s primary complaint.5 In contrast, obser-
vation of fundamental movement patterns allows 
for the assessment of dynamic neuromuscular con-
trol and the interaction of multiple joints and body 
regions. Because pain is known to alter motor con-
trol,6-11 the assessment of painful patterns of move-
ment may be unreliable for accurate identification 
of the cause of a patient’s symptoms.6-11 Therefore, 
the observation of multi-joint fundamental move-
ment patterns can reveal non-painful impairments 
in adjacent regions that may contribute to the cause 
of the patient’s symptoms.1,2,3 

Several models have been developed to evaluate 
functional movement and have demonstrated good 
intra- and inter-rater reliability.12-19 For example, the 
Functional Movement Screen (FMS), is utilized widely 

by health professionals to screen individuals for risk 
of injury via identification of asymmetries and dys-
functional movements in a healthy population. The 
Selective Functional Movement Assessment (SFMA) 
is a system developed for clinicians to identify move-
ment dysfunction in a population with known mus-
culoskeletal injury.12 Clinically, the SFMA begins with 
the evaluation of a set of fundamental movement pat-
terns in order to identify limitations to the movements 
and/or symptom provocation.12 The SFMA describes 
movements as “functional” based on meeting specific 
criterion for normalcy defined for each movement.12 
If a movement pattern is deemed functional and non-
painful, then further investigation of that pattern is not 
recommended. Painful movement patterns are further 
assessed with caution, as pain is known to alter motor 
control6-11 and continued active movement in painful 
patterns could exacerbate symptoms. Alternatively, 
these painful movements are addressed with pain 
modulating therapies/modalities and are ultimately 
used as a reassessment to determine effectiveness of 
treatment, as they should become non-painful with 
appropriate assessment and treatment of dysfunc-
tional non-painful regions. Movement patterns that 
are deemed dysfunctional and non-painful are further 
examined using an algorithm of additional sequential 
tests to reveal the specific mobility or stability impair-
ments causing the dysfunctional pattern. 12 

While the SFMA is becoming a common assessment 
tool used by trained clinicians to identify dysfunc-
tional movement patterns and musculoskeletal 
impairments, to date there is no published study 
that has examined its reliability. The purpose of this 
study was to determine the intra- and inter-rater 
reliability of the fundamental movement patterns of 
the SFMA in a healthy population, using both the 
categorical scoring tool and criterion checklist scor-
ing tools, in raters with various levels of experience. 
It was hypothesized that both the categorical and 
criterion checklist scoring tools would demonstrate 
higher intra-rater and inter-rater reliability in raters 
with more experience using the SFMA.

METHODS 
Participants
Thirty-nine healthy subjects (N = 39, 27 males, 12 
female; 22.9 years +/- 1.9) were enlisted via conve-
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nience sampling and consisted primarily of physical 
therapy students and the Ohio State University Club 
Rugby team. Potential participants were excluded if 
they had undergone orthopedic surgery within the 
last 6 months, were currently pregnant, recorded 
any positive marks on the Physical Activity Readi-
ness Questionnaire (PAR-Q) health assessment, or 
were under the age of 18. Neurologic conditions, spe-
cifically concussions, were not a part of the exclusion 
criteria; however, none of the subjects reported active 
neurologic or concussive symptoms at the time of 
testing. All subjects provided written informed con-
sent prior to study participation.

Procedures
Each participant was video recorded while perform-
ing the fundamental movement patterns of the 
SFMA, which consisted of ten movements: 1) Cervi-
cal Flexion, 2) Cervical Extension, 3) Cervical Rota-
tion, 4) Upper Extremity Pattern One (behind the 
back internal rotation), 5) Upper Extremity Pattern 
Two (behind the back external rotation), 6) Multi-
segmental Flexion, 7) Multi-segmental Extension, 8) 
Multi-segmental Rotation, 9) Single Leg Balance, and 
10) Overhead Deep Squat (Appendix A). All motions 
were performed bilaterally when applicable. The 
subjects were not informed of the grading criteria 
and were given only minimal cueing for the tasks to 
avoid influencing the subject’s preferred movement 
pattern. The test administer, a physical therapist 
with eight hours of didactic SFMA training, provided 
a demonstration of each movement prior to comple-
tion of the task. Subjects were instructed to raise a 
red index card if pain was present so that this was 
clear to the raters during evaluation. Raters were not 
present during this process. 

Two-dimensional (frontal and sagittal view) video 
data was captured at 30 frames per second at 640x480 
resolution using two webcams (LifeCam Studio 
1080p, Microsoft Corp, Redmond, WA) while con-
nected to a PC running Cortex motion analysis soft-
ware (v4.0, Motion Analysis Corp, Santa Rosa, CA) 
to record and automatically name each trial as each 
subject performed the ten fundamental movements 
of the SFMA. The tasks were either performed at 
Position 1 (distance from sagittal plane camera = 2.1 
meters and frontal plane camera = 1.8 m) or Posi-

tion 2 (distance from sagittal plane camera: 3.3 m, 
distance from frontal plane camera = 3.7 m). Two 
planes of video were required to document the qual-
ity of movements and positions were selected to 
ensure adequate viewing for the raters as it would be 
observed in clinical practice.

Evaluation 

Raters: Three raters with varying levels of experience 
participated in this study. Rater A was a SFMA 
instructor, had attended over 100 hours of continuing 
education courses as an instructor and student, and 
had used the system extensively in the clinic for 3 
years. Rater B had approximately 25 hours of education 
and 6 months of clinical use with the SFMA and rater 
C had 8 hours of education and was considered a 
novice with regard to clinical use of the system. 
Neither rater B nor rater C had taken a formal SFMA 
continuing education course. Education hours repre-
sented the amount of time each rater spent under 
supervision of a SFMA instructor learning the entire 
SFMA, including individual breakouts and inter-
ventions, and were not limited to the evaluation of 
the 10 fundamental movements that were assessed 
during this study. 

Raters were not present during the data collection 
and later individually evaluated each video using two 
scoring sheets: (1) the categorical scoring sheet pro-
vided by the developers of the SFMA and (2) a 34 point 
criterion checklist scoring tool included in the SFMA 
manual (Appendices B and C). Scoring possibilities 
on the categorical score sheet included: Functional-
Non-painful (FN), Functional-Painful (FP), Dysfunc-
tional-Non-painful (DN), and Dysfunctional-Painful, 
(DP). The raters were not given any instructions or 
restrictions regarding the number of times to watch 
each video nor were they prohibited from pausing 
the video at any time. Evaluators repeated the scoring 
process for intra-rater reliability between seven and 
fourteen days following the initial assessment. 

Rater Scoring 
Categorical Scoring: Raters scored each fundamental 
movement as FN, FP, DN or FP. Criteria for each of 
these scores are not included on the categorical scor-
ing tool and therefore were not available for use dur-
ing scoring. (Appendix B)
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Criterion Checklist Scoring: The raters viewed each 
trial and assigned an ordinal scale rating to each 
fundamental movement task. A total score of zero 
was considered perfect technique without compen-
sation while a score of 34 represented the failure of 
all criteria. Cumulative scores (0-34) from each rater 
for each subject were used for all statistical analy-
sis (Appendix C). Prior to statistical analysis, the 
data were compiled and coded by a researcher not 
involved in rating. 

It is important to note that the two scoring tools used 
nearly identical rating methods, which are taught 
as a part of the SFMA continuing education course. 
The major difference between the tools is that the 
criterion-checklist requires raters to identify spe-
cific criteria that are not met and provides a numeri-
cal score. Additionally, the criterion-checklist lacks 
items regarding quality of the movement and instead 
focuses on quantitative aspects. 

Statistical Analysis 
Categorical Scoring: The evaluators’ composite results 
were compared within raters and between raters (A-
B, A-C, B-C) using both absolute agreement and the 
kappa coefficient based upon the categorical clas-
sification of each movement. These analyses are 
standard in similar studies.3 Kappa coefficients were 
used to quantify strength of agreement. Interpreta-
tion of the Kappa coefficient has been described as: 
≤0 = poor, .01-.2= slight, .21-.4= fair, .41-.6= moder-
ate, .61-.8= substantial, .81-1.0= almost perfect.20,21 
Kappa coefficients were calculated using Microsoft 
Excel 2010. 

Criterion Checklist Scoring: A mean composite score for 
trial one and trial two was calculated for each rater’s 
data. Intra- and inter-rater reliability were assessed 
using Intra-class Correlation Coefficients (ICCs) with 
95% confidence intervals (CI) and Standard Error of 
Measurement (SEM) calculated on the composite 
scores of each subject. Data were compared between 
raters (ICC [2,1]); and within each rater over the two 
scoring sessions (ICC [3,1]). Interpretation of reliabil-
ity results were based on the following criterion: ICC 
>0.75= good, 0.50- 0.74 = moderate, and < 0.50 = 
poor.22 Inter-rater reliability, using ICC (2,1), was cal-
culated during trial one only between all three raters 
collectively and between each rater (A-B, A-C, B-C). 

Reliability analyses with ICCs were performed using 
SPSS 17.0 (SPSS Inc., Chicago, IL). 

RESULTS
A total of thirty-nine (39) subjects met the inclusion 
criteria; however, data from 35 (24 males, 11 females) 
of these subjects were used in the final statistical 
analyses as a result of data errors in four subjects 
due to equipment malfunction or video file corrup-
tion. None of the subjects experienced pain when 
completing the fundamental movements. When 
using the categorical tool, subjects were scored as 
FN most frequently when performing (1) cervical 
rotation to the left, (2) upper extremity pattern two – 
left and (3) upper extremity pattern two – right 
(Table 1). Evaluators scored subjects as DN most 
often when completing the overhead deep squat 
and multi-segmental rotation right and left, respec-
tively. Rater B reported the highest total number of 
dysfunctional patterns, followed by rater A and rater 
C when using the categorical scoring tool. Rater B 
also demonstrated the most DN ratings per subject 
(mode: rater A= 7, rater B= 9, rater C= 7). When 
using the criterion checklist, rater A reported the 
highest average score using the criterion-based scor-
ing tool in both trials, followed by rater B and rater 
C, respectively (Table 2). 

Categorical Scoring Reliability: Substantial to almost 
perfect intra-rater reliability of the composite scor-
ing of the SFMA (kappa, % agreement) was observed 
for all raters. Rater A demonstrated the highest intra-
rater reliability (.83, .91), followed by rater B (.78, 
.88). Rater C demonstrated the lowest intra-rater 
reliability (.72, .85) (Table 3). Inter-rater reliability 
of composite scoring was interpreted as slight to sub-
stantial. The two raters with the most experience, 
rater A and B, demonstrated the highest inter-rater 
reliability (.76, .88). Rater A and rater C demon-
strated fair inter-rater reliability (.30, .74) and raters 
B and C, the least experienced raters, demonstrated 
the lowest inter-rater reliability (.20, .62). (Table 4) 

Intra-rater reliability of each of the component fun-
damental movements varied between raters. Rater A 
showed the highest range of kappa values followed 
by rater B and rater C, respectively (.41-.94, .34-
.89). (Table 5) The most experienced rater demon-
strated the highest intra-rater reliability with single 
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leg stance on the left (kappa=.94) and the lowest 
with left cervical rotation (.41). Rater B showed the 
highest intra-rater reliability with upper extremity 
pattern two on the right (.89) and the lowest with 

upper extremity pattern one on the right (.34). Rater 
C demonstrated the highest and lowest intra-rater 
reliability when scoring the single leg stance on 
the left (.76) and multi-segmental extension (.25), 
respectively.

Inter-rater reliability of the component fundamen-
tal movements was lower than intra-rater reliability 
(Table 6). Raters A and B demonstrated the highest 
range of kappa values (.07-.79) followed by raters A 
and C (.18-.62) and raters B and C (-.31-.68), respec-
tively. Raters A and B demonstrated the highest 
inter-rater reliability with multi-segmental rotation 
to the right (.79). The movement with the lowest 
inter-rater reliability was upper extremity pattern 
one on the right evaluated by the least experienced 
raters (-.31). 

Criterion Scoring Reliability: Intra-rater ICCs (3, 1) 
ranged from good to poor, with rater A having the 
highest reliability with the smallest SEM (ICC, SEM) 
(.86, 1.2), followed by rater B (.71, 1.7) and C (.59, 2.2) 
respectively (Table 7). The two most experienced rat-
ers (raters A and B) had the highest inter-rater reli-
ability within both trials (.68 and .52, respectively), 
interpreted as moderate reliability. The least expe-
rienced rater, rater C, demonstrated poor inter-rater 
reliability with the other two raters in trials one (.40 
and .31) and two (.26 and .34) (Tables 8 and 9), while 

Table 1. Frequency of Functional/Non-painful vs Dysfunction/Non-Painful Ratings, Categorical 
Scoring

Table 2. Mean of Total Score, Criterion 
Checklist Scoring

Table 3. Intra-rater Reliability, Categorical 
Scoring

Table 4. Inter-rater Reliability,Categorical Scoring 
(Trial 1)
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also demonstrating the lowest intra-rater reliability 
(.59). Inter-rater reliability of trial one was found to 
be poor when assessed in all raters together (.43) 
(Table 8).

DISCUSSION  
The purpose of this study was to investigate the 
intra-rater and inter-rater reliabilities of the SFMA 
in raters with varying experience levels. The current 
findings show that intra-and inter-rater reliability of 
categorical scoring and criterion checklist scoring 
of the fundamental movements of the SFMA were 
reflective of level of experience, which supported 
the a priori hypothesis. Specifically, fundamental 
SFMA movement scoring demonstrated substantial 
to excellent intra-rater reliability when using the 
categorical scoring tool but poor to good intra-rater 
reliability when using criterion-based scoring tool. 
Substantial and moderate inter-rater reliability was 
found for more experienced users with categorical 
and criterion scoring, respectively, while poor reli-
ability was found for least experienced rater.

Table 5. Intra-Rater Reliability, Categorical Scoring: 
Component Fundamental Movements

Table 6. Inter-Rater Reliability, Categorical Scoring: 
Component Fundamental Movements

Table 7. Intra-rater Reliability, Criterion 
Checklist Scoring

Table 8. Inter-rater Reliability, Criterion 
Checklist Scoring (Trial 1)
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The reliability data presented here are similar to that 
observed in reliability studies examining other move-
ment-based screening and assessment systems. Rater 
A, who had significantly more experience compared 
to the other raters and is also a SFMA instructor, dem-
onstrated the best intra- and inter-rater reliabilities 
using both scoring tools, followed by raters B and C, 
respectively. Novice raters of the Functional Move-
ment Screen™ show poor to good reliability while expe-
rienced raters show good to excellent reliability.13,14,15 
In addition, the inter-rater reliability between novice 
and expert raters of the Landing Error Scoring Sys-
tem (LESS) and the drop jump landing for ACL risk 
were shown to range from moderate to excellent and 
good to excellent, respectively.23,24 In sum, these data 
indicate that clinical screening tools are most reliabil-
ity implemented by experienced users; however, the 
amount of training necessary to maximize interses-
sion reliability of the SFMA is unknown.

While total categorical and criterion scoring meth-
ods indicated moderate intra- and inter-rater reli-
ability, some patterns were less reliable than others. 
Multi-segmental extension and upper extremity pat-
tern one demonstrated slight to fair inter-rater reli-
ability between all raters when categorical scoring 
was used. Intra-rater reliability of multi-segmental 
extension was also fair for the two least experienced 
raters, while the most experienced rater demon-
strated almost perfect reliability. Evaluation of both 
multi-segmental extension and upper extremity pat-
tern one require assessment of qualitative criterion 
including the presence or absence of a uniform spinal 
curve and scapular dyskinesia, respectively. These 
criteria may be more difficult to assess compared to 
criterion associated with specific landmarks. Experi-
enced raters likely have increased familiarity view-
ing the fundamental movements and with the rating 

criteria, which may allow them to more reliably 
score each movement. In addition, results from this 
study may indicate a trend for experienced raters to 
be more stringent using the criterion checklist scor-
ing tool. For example, rater A averaged four more 
errors per subject than rater C. As a result of viewing 
more fundamental movements, experienced raters 
may have a higher benchmark for scoring functional 
particularly when evaluating qualitative aspects.

While the criterion checklist model demonstrated 
poor to moderate inter-rater reliability between exam-
iners of different experience, intra-rater reliability of 
the experienced rater was good. The format of this 
tool, specifically the inclusion of listed criteria and a 
numerical score, lends itself to potential use as a clini-
cal outcome tool. This scoring method produces ordi-
nal data, in contrast to the categorical scoring method, 
which allows for increased objectivity and ease of 
tracking. Data from this preliminary study highlights 
the reliability of the SFMA in the hands of an experi-
enced user; however validation and responsiveness to 
change in a clinical population must be determined 
prior to use of the SFMA as an outcome tool. 

Evidence-based clinical implementation of the 
SFMA categorical scoring tool requires validation 
for its use in identifying dysfunction. Plich et al per-
formed a correlational study to determine whether 
the SFMA related to the self-reported outcomes in 
patients treated for neck or low back conditions.25 
The reported results showed a significant relation-
ship between the scores of the Neck Disability Index 
and the criterion scoring tool, thus establishing a 
preliminary positive relationship between patients’ 
self-reported outcomes and the SFMA.25 

Residual musculoskeletal impairments following 
injury and supervised rehabilitation are common 
and may increase an individual’s risk for a second 
injury.26-30 These impairments often are not isolated 
to the injured joint and can be missed by traditional, 
joint-specific examination techniques. Decreased hip 
mobility in golfers with low back pain31 and decreased 
core and proximal hip control in overhead athletes 
with shoulder pain 30,32 are just a few examples of 
these regionally related impairments associated 
with primary injury. Similar regional impairments 
have been associated with secondary injury. Deficits 

Table 9. Inter-rater Reliability, Criterion 
Checklist Scoring (Trial 2)
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in postural stability and proximal hip control in the 
transverse plane were among four factors found to 
be predictive of secondary ACL injury.27 Use of the 
SFMA may provide a more comprehensive under-
standing of the mobility and stability impairments 
throughout the body than the traditional medical 
model, and subsequently may aid the development 
of targeted interventions to maximize recovery after 
primary injury. Ultimately, resolution of total body 
impairments following primary injury may help to 
decrease risk of a re-injury or a secondary injury. 

There are limitations to this study. Video record-
ing does not mimic the clinical setting, where the 
patient can be viewed from multiple angles, receive 
verbal clarification, or be palpated to determine if 
grading criteria have been met. However, the use of
 video assessment has been used in similar reliabil-
ity studies and limits external variability.13 Second, 
while the criterion checklist scoring tool is included 
in the SFMA handbook this tool is not commonly 
utilized and none of the raters had prior experience 
with the tool. This is the first study to evaluate the 
reliability of the SFMA, but its validity has not yet 
been examined. The raters in this study retrospec-
tively reported that the criteria on the checklist 
were not fully inclusive of movement impairments 
they would have scored as an impairment necessi-
tating further evaluation. For example, failing crite-
ria listed on the criterion checklist for the Overhead 
Deep Squat movement did not include lifting of the 
heels during the action, but this would be deemed 
compensatory or dysfunctional per the categorical 
scoring criteria. In addition, criteria did not fully 
account for qualitative aspects of the movements that 
may be observed during UE patterns (such as scapu-
lar dyskinesis) or differences in perceived exertion 
during bilateral movements, further highlighting 
that refinement of the tool may also be necessary. 
Finally, the SFMA was developed for use on a clini-
cal population, whereas this study examined healthy 
participants, thus limiting its external validity. 

Future research should focus on determination of 
the reliability of raters with similar experience and 
rating experience, which may help determine the 
minimum education and experience required to 
establish adequate agreement of the scoring for the 

SFMA during clinical use. Additional research is also 
necessary to determine the reliability of the categori-
cal and criterion checklist scoring of the SFMA in a 
clinical population, as this is the target population for 
which this screening system was designed. Finally, 
validation of both the categorical scoring tool for clin-
ical use and the criterion checklist scoring tool for 
potential use as an outcome tool would support the 
implementation of the SFMA in clinical populations. 

CONCLUSION 
Scoring of the ten fundamental movements of the 
SFMA, using the categorical and criterion check-
list model in a healthy population, is most reliable 
between sessions when performed by a single expe-
rienced rater. Future research should focus on the 
determination of the reliability and validity of the 
SFMA in a population with known musculoskeletal 
injury, as this is the population for which this assess-
ment system is intended. 
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Appendix A. FUNDAMENTAL MOVEMENTS: “Please remove your shoes for all activities. I will perform each 
exercise and give you instructions. Please let me know if you have any pain with any of the activities.” (If the 
subject performs any movements incorrectly, please provide cueing at your discretion for instructional aid.)

Active Cervical Flexion: “Stand in a tall position with feet together and toes 

pointing forward.”

-“Please bring your chin down to your chest with your body upright.” 

Active Cervical Extension: “Stand in a tall position with feet together and 

toes pointing forward.”

-“Please look up to the ceiling.” 

Cervical Rotation Side-Bend: “Stand in a tall position with feet together and 

toes pointing forward.”

-“Please turn your head as far as you can to the right/left and then bend down 

and touch your chin towards your collarbone.” (Note: Avoid shoulder 

elevation)

Upper Extremity Pattern 1-Medial Rotation Extension: “Stand in a tall 

position with feet together and toes pointing forward.”

-“Take your Right/Left arm and reach behind your back and aiming to touch 

the bottom of your opposite shoulder blade.”(Note: scapular dyskinesis) 

Upper Extremity Pattern 2-Lateral Rotation Flexion: “Stand in a tall 

position with feet together and toes pointing forward.”

-“Take your Right/Left arm and reach up and behind your head towards the top 

of your opposite shoulder blade.” (Note: scapular dyskinesis) 
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Appendix A. (continued)

Multi-segmental Flexion: “Stand in a tall position with feet together and toes 

pointing forward.”

-“Please bend down and try to touch your toes.” (Note: knees straight) 

Multi-segmental Extension: “Stand in a tall position with feet together and 

toes pointing forward.”

-“Please keep your hands above your head and reach back as far as you can.” 

(Note: knees straight) 

Multi-segmental Rotation: “Stand in a tall position with feet together and toes 

pointing forward.”

-“Please place your hands by your side and rotate your entire body Right/Left 

trying to look behind you while keeping your feet still.” 

Single Leg Stance (eyes open, then closed): “Stand in a tall position with feet 

together and toes pointing forward.”

-“1. Lift your Right/Left leg so that your hip and knee make 90 degree angles. 

Please hold this for 10 seconds. 2. Now lift your leg to the same 90 degree 

position and then close your eyes. Hold this position for 10 seconds.”

Overhead Deep Squat: “Please start by placing feet shoulder width and toes 

pointing forward.” 

-“Please place your arms over your head and move them slightly outside your 

shoulders with your elbows straight. Hold this position and squat down as far 

as you can towards the floor.” (Note: subject should squat back and down, not 

over toes.) 
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Appendix B. 
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Appendix C.
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