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Abstract

Background: The overhead throwing motion is complex, and restrictions in range of motion (ROM) at the hip may place
additional demands on the shoulder that lead to injury. However, the relationship between hip and shoulder ROM in fast
bowlers with and without a history of shoulder injury is unknown. Aim: To find out the association between non
dominant hip and dominant shoulder internal rotation range of motion with and without shoulder injury in cricket fast
bowlers. Study design: A cross-sectional study. Method: 35symptomatic and 35 asymptomatic fast bowlers were
included. Symptomatic and asymptomatic fast bowlers were screened for the measurement of non-dominant hip and
dominant shoulder rotation range of motion. And SPADI used to screen for the shoulder injury in symptomatic fast
bowlers. Results: There is significant association between shoulder injury and non-dominant hip IR ROM and no
significant association between non-dominant hip and dominant shoulder IR ROM. Conclusion: Fast bowlers with
shoulder injury had decreased non dominant hip IR ROM and the co-relation was significant. The decreased IR ROM
was compensated by other kinematic chain and ER ROM. Hence, fast bowlers with shoulder pathology must always be
screened for hip joint ROM as well.
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INTRODUCTION

Cricket is by far one of the most popular
games and it would not be appropriate to consider these
sports anything less than a religion. There has been a
huge fan following but unfortunately the bowlers
sustain a lot of injuries.

The myofascial connection of the shoulder
complex and the trunk describe by, Latissimus dorsi to
serratus anterior and ipsilateral rhomboid and external
obligue muscle, and contralateral internal oblique, and
femoral adductor muscle. The serratus anterior muscle
courses anteriorly around the rib cage to attach to the
ribs and interdigitates with the external oblique. Then it
continues with the internal oblique and femoral
adductor muscle on the contralateral side. The
orientation of these muscles, anatomically linking the
upper extremity, trunk, and the lower extremity across
the front of the body and back of the body linkage by

latismus dorsi and contralateral gluteus maximus via
thoracolumbar fascia [1].

According to studies, it’s proven that any
restriction in internal rotation (IR) of the non-dominant
hip during the follow-through phase of the throwing
motion may limit the lower extremity’s ability to absorb
or dissipate the energy generated during the
acceleration phase. In turn, this may place greater
demands on the rotator cuff to act as a brake to
decelerate the arm during follow-through and thus lead
to posterior shoulder dysfunction and rotator cuff injury

2.

Non-dominant hip internal rotation restriction
puts more demands on the dominant arm during follow
through phase of fast bowling in fast bowlers which
may limits the lower extremity’s ability to absorb and
dissipate the energy from lower extremity to upper
extremity. In turn, this may place greater demands on
the rotator cuff to act as a brake to decelerate the arm
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during follow-through and thus lead to posterior
shoulder dysfunction and rotator cuff injury [2]. But no
studies have been attempted to find out the relationship
between these two factors in cricket fast bowlers, so the
present study aimed to find out the relationship exists
between non dominant hip internal rotation and
dominant shoulder internal rotation range of motion and
shoulder injury among cricket fast bowlers with history
of shoulder injury and with no history of shoulder
injury.

AIMS OF THE STUDY

To find out the association between non
dominant hip and dominant shoulder internal rotation
range of motion with and without shoulder injury in
cricket fast bowlers.

METHODOLOGY
STUDY DESIGN: A cross sectional study

STUDY POPULATION: Fast bowlers between 13-28
years.

SAMPLING METHOD: Purposive sampling.
SAMPLE SIZE: 70

STUDY SETTING: Cricket clubs in Gujarat and
Mangalore.

STUDY DURATION: From April 2018 to May 2019

CRITERIA FOR SELECTION

INCLUSION CRITERIA
Inclusion criteria [3-6]: (for Group A- Symptomatic)
e  Fast bowlers (defined by the coach).
e  Fast bowlers with 1-year of experience.
e Fast bowlers who are currently suffering of
shoulder injury.
e Age: 13 to 28 years.
e Negative Craig’s test.

Inclusion criteria [3-6]: (for Group B -
Asymptomatic)

Fast bowlers (defined by the coach).

Fast bowlers with 1-year of experience.

Age: 13 to 28 years.

Negative Craig’s test.

Fast bowlers with no current musculoskeletal
pain and injury.

Exclusion criteria [3, 7]:

e Use of steroids and other performance-
enhancing drugs.

e Diabetes.

e  Previously upper limb fracture or any surgeries
within past 1 year.

o Neurological disorder like cervical and lumbar
radiculopathy.

e Those who regularly participate in overhead
sport other than cricket.

TESTER

Principal investigator was a qualified
physiotherapist and currently perusing master of
physiotherapy degree in musculoskeletal and sports
conditions in Srinivas College of physiotherapy &
research Centre, Mangalore.

TESTING EQUIPMENT
e  Smartphone clinometer
e SPADI scale

PROCEDURE
Method of Collection of Data

Cricket fast bowlers were screened from
various sports clubs in and around Mangalore and
Guijarat. Followed by this, bowlers were included in the
study based on the selection criteria. The participants
were then asked to sign informed consent prior to
voluntary participation in the study.

e Group A (Symptomatic subjects): Players with
shoulder injury underwent the measurement of
non-dominant hip and dominant shoulder
range of motion.

e Group B (Asymptomatic subjects): Players
without shoulder injury underwent the
measurement of non-dominant hip and
dominant shoulder range of motion.

Measurement procedure: (for Group A and Group B)

Shoulder range of motion by smartphone clinometer
application [8]

The bowlers were asked to lie in supine lying
position and the shoulder joint was placed at ninety
degrees of Shoulder abduction and elbow ninety
degrees of flexion. A towel roll was placed under the
proximal humerus to maintain alignment of the
humerus to the midline of the subject’s torso during
testing. Inclinometer was placed onto the radial aspect
of the forearm, just distal to the radial styloid process.
For internal rotation players actively rotated the arm
medially and for external rotation, players actively
rotated the arm laterally. Stabilization of the scapula
was applied by the therapist for both internal rotation
and external rotation.

Hip range of motion by smart phone clinometer
application [9, 10]

Players were positioned prone lying and the
hip was kept in neutral in regards to
abduction/adduction of the thigh and the pelvis
stabilized to the table with a belt. The participant’s arms
were positioned at his/her side with the head in the
position of most comfort. Inclinometer was placed at
the midline of medial shaft of tibia between the medial
malleolus and medial tibial condyle. For internal
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rotation, the knee of the leg were moved into 90°

flexion or perpendicular to the table and players move
the shank of the leg out. For External rotation, players

flexed one knee to 90 degrees and then the shank was
moved towards the midline. The non-measure leg in
extension and slightly abducted to allow for full

measurement. The player’s pelvis was stabilized by belt

during rotation to prevent pelvic rotation.

OUTCOME MEASURES

SPADI (Shoulder Pain and Disability Index)

Smartphone Inclinometer

OBSERVATION AND RESULTS

Table-1: (Descriptive Analysis of Demographic Data)

VARIABLES Symptomatic Asymptomatic
Subjects(N) 35 35
Age (Years) 18.49 (¥2.79) 18.26 (+3.72)
Height(cm) 158.94 (+3.93) 160.86 (+6.09)
Weight(kg) 60.60 (+4.35) 59.51 (+4.71)
BMI(kg/m?) 23.98(+1.29) 23.01(+1.44)
Experience of year 3.51 (¥1.73) 2.69 (+£1.45)
Dominance 25/10 28/7

R/L R/L
BMI= Body Mass Index, R=Right, L=Left

Table-2: Pearson Correlation between SPADI, SIR, HIR AND SER

Players VARIABLE PEARSON (r) P VALUE

With shoulder injury SPADI with HIR -.568 0.000
SPADI with HER -.085 0.627
SPADI with SIR -434 0.009
SPADI with SER -.134 0.443
HIR with SIR 0.193 0.266
HIR with SER -0.083 0.635
HER with SIR 0.226 0.191
HER with SER 0.350 0.039

Without shoulder injury HIR with SIR 0.294 0.087
HIR with SER 0.258 0.135
HER with SIR -.047 0.788
HER with SER -.010 0.956

SPADI- Shoulder Pain And Disability Index, SIR= Shoulder Internal Rotation, SER= Shoulder External Rotation, HIR= Hip
Internal Rotation, HER=Hip External Rotation
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Graph-2: Regression Analysis

DISCUSSION

The aim of our study was to find out the
association between non dominant hip and dominant
shoulder internal rotation range of motion and shoulder
injury in fast bowlers.70 fast bowlers with or without
shoulder pain age between13-28 were included in this
study.

Present study focused on influence of non-
dominant hip internal rotation restriction on shoulder
injury and dominant shoulder internal rotation ROM.
During throwing motions, energy required during ball
release is transferred through the body especially from
the lower limb and trunk. Researchers found that there
is an association between the lower limb biomechanics
and ball release in fast bowlers. So any restriction or
difficulty during ball release, particularly in follow-
through phase is not only because of shoulder pathology
it could be because of altered lower limb kinematics as
well [11].

Scher et al., [2] concluded that IR of the non-
dominant hip may be responsible for decelerating the
athlete’s body. Thus, it is plausible that a lack of IR in
the non-dominant hip may transfer some of the
demands of decelerating the body from the hip to the
shoulder, thereby dissipating less force through the
trunk and increasing forces at the shoulder. In turn, the
athlete with limited non-dominant hip IR may be
predisposed to shoulder injury.

Kibler et al., [11] concluded that any hip
rotational abnormalities need to be evaluated. Because
any inability to achieve normal motions or generate
normal velocity in the lower extremity affect the

transfer of force to the scapula and the arm and can lead
to shoulder injury.

All previous studies has identified the
relationship between shoulder, trunk and lower limb
through kinetic chain passing posteriorly and obliquely
from lower limb to opposite shoulder. During throwing
motion, hip rotational range of motion deficit leads to
shoulder injury and alter shoulder rotation motion in
fast bowlers. So this study aimed to find out the
association between non dominant hip and dominant
shoulder IR range of motion and shoulder injury in
cricket fast bowler.

Considering the scarcity of evidence on hip
rotation motion and shoulder injury in fast bowlers, we
attempted to investigate association between non
dominant hip and dominant shoulder internal rotation
ROM and shoulder injury among cricket fast bowlers.
Present study revealed that there was moderate negative
co-relation (r =0.568, p =0.00) between shoulder injury
and non-dominant hip internal rotation ROM and there
was no significant correlation (r =0.193) between
shoulder and hip rotation ROM in both injured and non-
injured cricket fast bowler. So, it can be hypothesized
that altered lower limb and trunk kinematics can
predispose to shoulder pathology. The kinematic chain
connecting the lower extremity to the opposite shoulder
may be the possible cause. Kinematic chain connects
the lower extremity, trunk, shoulder and scapula
through muscles and fascia (lattisimus dorsi to
contralateral gluteus maximus via thoraco lumbar
fascia) [11] and this connection between the shoulder
and scapula is the pivoting link [1].
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In this study, we could not find significant
correlation between shoulder and hip rotation ROM in
both symptomatic and asymptomatic group which could
be because of compensation in total arc of shoulder and
hip ROM at the joint or compensation at trunk or
scapular positions during the functional activity. So, it
can be hypothesized that non-dominant hip IR cannot
alter the dominant shoulder IR alone and there could be
some other confounding factors like dominant hip range
of motion, scapular alterations, trunk rotation motion
and altered biomechanics of hip and trunk [12].

The cross-sectional design does not provide
the cause-and-effect relationship. Only male bowlers
were included and assessor blinding was not done in
this study. Hip and shoulder ROM were measured
under static conditions and not during the throwing
motion. So, further investigations on the same are
suggested by measuring ROM of shoulder and hip
during dynamic phase rather than static and also high
level study can be done on effectiveness of hip joint
mobilization on shoulder outcomes.

CONCLUSION

This study concluded that fast bowlers with
shoulder injury had decreased non dominant hip IR
ROM and the co-relation was significant. Though there
was decrease IR ROM of non-dominant hip and
dominant shoulder, it was compensated by other
kinematic chain and ER ROM. Hence, fast bowlers with
shoulder pathology must always be screened for hip
joint ROM as well.
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