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ABSTRACT
Level of evidence: A case control study.

Objective: The purpose of this study is to determine the intra-rater reliability of the Clavicular Jump Test (CJT).

Design: This is a case control one-group pretest-posttest (repeated measures) study.

Methods: 96 participants with an average age of 28 (± 4. 78) volunteered to participate in this research project. A

single examiner, blinded to the identity of the participants, conducted the CJT on both shoulders, then repeated the

test on each participant in a random order.

Results: The results of a pearson chi-square test of the CJT of trial 1 and trial 2 on the right side indicated a

statistically significant agreement, χ2 (1)=44. 29, p<0. 05 with kappa statistic (k) of the CJT of trial 1 and trial 2 on

the right side indicating “substantial levels” of agreement, k=0. 67, p<0. 05. The results of a pearson chi-square test of

the CJT of trial 1 and trial 2 on the left side indicated a statistically significant agreement, χ2 (1)=5. 69, p<0. 05 with

kappa statistic (k) of the CJT of Trial 1 and Trial 2 on the Left side indicating “fair” levels of agreement, k=0. 24, p<0.

05. A post-hoc power analysis showed to have a power (1-β)=0. 84.

Conclusion: There is now intra-rater reliability for the CJT. There is methodology created during this study that

makes assessing the reliability of the CJT in a practice environment possible.
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INTRODUCTION

Shoulder pain

Shoulder pain and resulting disability is a common problem
with an annual incidence ranging from 4. 7% to 46. 7%
depending on age [1,2]. The 1-year occurrence of shoulder pain
is 51% and the lifetime prevalence is ~10%. Approximately 50%
of patients with shoulder pain seek medical attention [2]. The
majority (~95%) of these patients are treated in a primary health
care practice such as medical and physiotherapy. Approximately
half of patients with shoulder pain who present to a primary
health care practice appear to resolve within 6 months and
~40% persist for up to 12 months.

The direct costs for the treatment of shoulder pain in the U. S.
for 2000 totaled 7 billion dollars [2,3]. This is linked with a high
cost to society and a significant burden to the patient. Shoulder
pain is the third most common type of musculoskeletal pain
which is only surpassed by low back and neck pain [2].

In previous studies, it has been reported that there is limited
evidence supporting the efficacy of treatment interventions for
shoulder pain [4]. A factor which limits the ability to interpret
relevant research is the lack of consistently applied diagnostics
which may limit treatment interventions. This may be traced to
the contributing factors that influence the function and mobility
of the shoulder.
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The functional and anatomical relationship to adjacent regions
of the spine, suggests that shoulder pain may originate from a
number of sources found within and distant from the shoulder
[4,5]. Shoulder pain may be referred from multiple
musculoskeletal sources, such as the glenohumeral joint, the
acromioclavicular joint, the scapulothoracic joint, the
sternoclavicular joint, the subacromial space, the cervical spine,
and the elbow. Thus, shoulder pain that is persistent, often has
a multifactorial underlying pathology.

A thorough understanding of the anatomy of the shoulder,
including its fascial attachments, its biomechanics, and
functional relationship to nearby spinal regions is crucial for
successful rehabilitation diagnostics and treatment interventions
[2].

The art of palpation, and in particular, motion palpation, is
considered by many to be of primary importance in the
diagnosis of functional musculoskeletal derangements and,
therefore in their appropriate treatment [6].

Fascia

Fascia is continuous throughout the body. The majority of the
fascial planes are oriented in a longitudinal fashion.
Hypertonicity of muscles or an imbalance of tension can
interfere with functional movement on the typical longitudinal
glide of the body ’ s fascia sheets. As a result, one area of
restriction or impairment can influence an adjacent area [7].

The superior front line’s bone attachments for the myofascial
track extends from the pelvis to the shoulder complex from
inferior to superior: the pubic tubercle, then the 5th rib, then
the sternal manubrium, and then ending at the mastoid process.
The myofascial tracks, from inferior to superior, begin from the
rectus abdominis, then the sternalis/sternochondral fascia, then
the sternocleiodmastoid (SCM) muscle, then ending at the
fascia of the scalp [8].

The lateral line’s bone attachments for the myofascial track from
the pelvis to the shoulder complex from inferior to superior: the
iliac crest, anterior superior iliac spine (ASIS), and posterior
superior iliac spine (PSIS), then the ribs, then to the 1st and 2nd

rib, then to the occipital ridge/mastoid process [8]. The
myofascial tracks, from inferior to superior, begin from gluteus
maximus, then the lateral abdominal obliques, then the external
and internal intercostals, then ending at the splenius capitis and
sternocleidomastoid (SCM) [8].

The thoracolumbar fascia is the deep fascia of the back. The two
muscle groups that connect via the thoracolumbar fascia are the
latissimus dorsi and the gluteus maximus. These muscles
contribute to the reciprocal motions of the upper and lower
extremities [9]. It is found in both thoracic and lumbar regions
of the trunk. It is attached to the iliolumbar ligament, the iliac
crest, the sacroiliac joint, and inserts of the shaft of the humerus
[8,9].

The pelvic girdle

The functional pelvic girdle actually includes L4 and L5, the two
ilia, the sacrum, and the two femurs [10,11]. It consists of at least

11 joints (and surrounding joints) and 33 muscles. The pelvic
girdle constitutes the base of the trunk, supporting the
superincumbent body structures and linking the vertebral
column to the lower extremities [11].

The SI joint is a true joint that possesses synovial membranes
[10]. The SI joint has been argued to be a true diarthrodial joint,
an amphiarthrodial, an intermediary between a synarthrosis and
diarthrosis, and a diarthromaphiathrodial joint. The SI joint has
been reported to be diarthrodrial until the mid-adult years and
then motion progressively decreases [10]. In some anatomical
textbooks the SI joint is defined as a symphysis, an intermediate
between amphiarthrosis and diarthrosis [11,12]. In others it is
considered an atypical arthrodia, although most authors classify
it among the diarthroses.

Significance of study

Fascia has direct connections between the pelvis and the upper
extremity and therefore may have a direct influence on shoulder
kinematics. Without performing clinical mobility tests for the SI
joint for patients who present with shoulder and/or low back
pain/dysfunction an examiner may not be including treatment
strategies that may yield longer lasting benefits and be more cost
effective. By performing clinical mobility testing (i. e. the CJT)
and identifying pathomechanics of the sternoclavicular joint (SC
joint) and SI joint, a clinician will be able to incorporate more
precise treatments based on objective findings.

This will also provide a clinician a clinical rationale that is based
on fascia anatomy and applied joint kinematics. By identifying a
dysfunction of the SI joint, by using the CJT, with a patient with
a shoulder and/or low back pain/dysfunction, a clinician may
develop a more targeted plan of care to correct structures and
use techniques that are more precise to assist a patient who
presents with a shoulder and/or low back pain/dysfunction.

Purpose

There is no research that has been conducted that has
established the intra-rater reliability of the CJT. Therefore, the
purpose of this study is to determine the intra-rater reliability of
the CJT on the right and left sides.

METHODS

Study design

This is a case control one-group pretest-posttest (repeated
measures) study that was conducted in the movement science
laboratory on the campus of Seton Hall University, in South
Orange, NJ. The Hackensack University Medical Center ’ s
Institutional Review Board approved this study (Study #
Pro2016-0381). Participants were required to have read and sign
the written informed consent prior to the start of the study.

Participant recruitment and eligibility

A total of 96 participants (47 males and 49 females) were
recruited using a sample of convenience from the campus of
Seton Hall University in South Orange, NJ. The participants
were male and female, ages 18 to 50 years.
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Potential participants were recruited through the use of
recruitment flyers and subsequent snowball sampling.
Participants were included in they were able to read and write in
English, were generally healthy, and read and signed the
informed consent form.

Variables

The independent variables are the performance of the
Clavicular Jump Test (CJT) on the right and left sides. The
dependent variables were percentages of agreement of the CJT
on the right and left sides between Trial 1 and Trial 2.

Operational definitions

To perform the CJT, the examiner instructs the participant to
place his/her arms at their sides. The examiner will place the
pads of the index and middle fingers on the proximal ends of
the clavicles. The participant was instructed to slowly raise their
arms over their head without bending the elbows or rotating the
arms.

If the clavicles were even to start with and are not uneven, the
problem may be found in the pelvis on the side which is now
superior (with the most likely dysfunction being an upslip. The
participant’s feet will be placed flat on the floor to minimize
postural compensations [13].

Study protocol and data collection

The examiner was a licensed Physical Therapist and board
certified Orthopaedic Clinical Specialist. To limit and decrease
potential bias from the examiner’s clinical experience and/or
any teaching/learning effects, prior to the testing, a training
script and check list was reviewed by the PI. For trial 1 of testing,
participants were randomized in the exam room, where the
examiner performed and recorded outcomes for each
participant.

The PI remained outside of the exam room and was blinded to
the outcomes of trial 1. For trial 2 of testing, the examiner was
blind folded using a Prime Effects TM Sweet Dreams eye mask,
participants were randomized, and brought into the exam room
by the PI.

The PI placed the examiner’s fingers on the proximal ends of
the clavicles and the CTJ was performed. The examiner then
verbalized the outcomes to the PI and the PI recorded the
outcomes.

Statistical analysis

A Chi-square test was performed for independence to determine
if an agreement exists between Trial 1 and Trial 2 of the
Clavicular Jump Test on the right and left sides. An a priori
power analysis was conducted using G*Power 3. 1. 7 [14] to
determine a sufficient sample size the authors used: an alpha of
0. 05, a power (1-β)=0. 80, a medium effect size of 0. 3,

confidence interval of 0. 95 (or 95%), and degree of freedom of
1.

This study required a total sample size of 88 participants.
Cohen’s kappa values were used to establish reliability between
trials 1 and 2 for the right and left sides. A post-hoc power
analysis was conducted using the 96 participants that were
recruited at the end of the study. IBM ’ s SPSS version 24
statistical software was used for analysis of the data.

RESULTS

A total of 96 participants (47 males and 49 females) volunteered
to participate in this research project. Of the 96 participants, 84
(87. 5) participants were Right hand dominant and 12 (12. 5%)
were Left hand dominant (Table 1). The average age for the
participants was 28 (± 4. 79) and ranged from 18 to 49 years old
(Table 2).

Table 1: Statistics of gender and hand dominance of the participants.

 Frequency Percent

Male 47 49%

Female 49 51%

Right Hand Dominant 84 87. 50%

Left Hand Dominant 12 12. 50%

Table 2: Age statistics.

N 96

Mean 28. 17

Median 28

Std Deviation 4. 79

Variance 23. 02

Minimum 18

Maximum 49

Pearson Chi-Square (χ2=44. 29, p=0. 00) revealed a substantial
level of agreement for the CJT between trial 1 and trial 2 on the
right side. The calculated kappa statistic (k) of the CJT of trial 1
and trial 2 on the right side indicated substantial levels [15], of
agreement, k=0. 67, p=0. 00 (Table 3). Pearson Chi-Square
(χ2=5. 69, p=0. 02) revealed a fair level of agreement for the
CJT between trial 1 and trial 2 on the left side.

The calculated kappa statistic (k) of the CJT of trial 1 and trial 2
on the left side indicated fair levels of agreement, k=0. 24, p=0.
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02. A post-hoc power analysis using the 96 participants
indicated a power of 0. 84 for the Chi-square testing.

Table 3: Summary of results.

Intra-Reliability Testing Pearson Chi-Square value Kappa (k) value Standard error Significance

Trial 1 and Trial 2 of Right side 44. 29 0. 67 0. 09 0.00

Trial 1 and Trial 2 of Left side 5. 69 0. 24 0.10 0.02

DISCUSSION

The Dynamic Systems Theory was used to integrate and further
explain the results of this study [16]. The instrument used in this
study was the CJT. The constructs used in this study were: task,
environment, and individual.

Each construct was evaluated to further explore the limitations
of this study. The task remained the same for each participant.
Each participant was instructed to slowly raise their arms over
their head without bending the elbows or rotating the arms. The
environment remained the same throughout the study. The
movement science laboratory was always used, testing was always
performed on the same day, and the same examination table was
used per participant. The only remaining difference within the
environmental construct was the participant ’ s clothing, the
clothing of each participant was not consistent from one
participant to the next. However, it will be noted that each
participant’s clothing was consistent from trial 1 and trial 2 for
both the right and left sides. The individual, the examiner,
remained the same throughout the testing. One area that the PI
did not examine on the examiner was the examiner’s hand
dominance. Since the conditions were the same for testing for
the right and left sides, hand dominance is a logical and
reasonable explanation to explain the differences between the
results of trial 1 and trial 2 between the right and left sides.

An extensive review of the literature revealed that hand
dominance of a rater has never been studied while performing
clinical mobility or pain provocation tests. According to Marcus
[13], that “If the clavicles were even to start with and are not
uneven, the problem may be found in the pelvis on the side
which is now superior (with the most likely dysfunction being an
upslip)”. There is also no research that indicates the type of
dysfunction of the SI joint or incidence of dysfunction found on
the ipsilateral or contralateral side.

There are several limitations for this study. This study only
utilized 96 participants and therefore does not demonstrate
generalizability to larger populations. This study did not
incorporate participants who were symptomatic. The
participants who participated were asymptomatic. The hand
dominance of the examiner was not tested prior to the study.
The clothing of the participants was not consistent from
participant to participant. This study is limited to only intra-
rater reliability and not to inter-rater reliability or validity. The
CJT was also studied in isolation and was not studied with a
clustering of already established and tested clinical mobility and
pain provocation tests.

Future research study may be conducted to explore if there is a
relationship between outcomes of a clinical mobility test and
hand dominance of a rater or raters. Perhaps, hand dominance
may be a factor to explain the poor inter-therapist and intra-
therapist reliability14 of the SI joint pathokinematics.

CONCLUSION

The results of this study have established the intra-rater
reliability for the CJT. There is methodology created during this
study that makes assessing the reliability of the CJT in a practice
environment possible. Based on this methodology it is possible
to test and educate clinicians for using the Clavicular Jump Test.
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