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ABSTRACT

Objectives: 1) To assess the Movement control (MC) tests amongst healthy controls and knee
Osteoarthritis and study their comparison in Mumbai and Navi Mumbai population.

Method: 30 subjects of OA knees [Mean age 59(S.D.=7.91)years] and 30 subjects of healthy control
[Mean age 59(S.D.=9.5) years]were assessed for both the knees on their performance of the 6 MC
tests and WOMAC scale. The subjects were rated on a 3-point scale as either correct, incorrect, or
failed. Level of significance was calculated for the comparison of two groups by using paired and
unpaired t-test.

Results: We found that even normal healthy controls performed the tests incorrectly, although the
difference for both the groups was not significant (0.2225).

Conclusion: We conclude that OA subjects and normal healthy controls both performed the

movement control tests incorrectly in spite of differences in the joint pathology and pain levels.
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INTRODUCTION

Osteoarthritis (OA) is a degenerative
and progressive joint disease which mainly
involves weight-bearing joints such as hip,
knee and ankle. It is one of the chief causes
of lower limb disabilities among the elderly
population. ) Degenerative OA affects 30-
40% of the worldly population by the age of
65 years. [ It leads to major loss of function
and limitations in daily activities as well as
considered as socio-economic burden on the
societies and families due to disabilities. B
The Western Ontario and MacMaster
Universities Osteoarthritis Index
(WOMAC) is used to evaluate knee pain
and disability in the OA group. [ 1t is an
activity-based questionnaire which includes
24 questions (five related to pain, two

stiffness, and 17 function
disability).

Although it is one of the most
common diseases, its pathogenesis is not
fully understood. Mechanical adaptations on
loading of the joint are thought to be leading
cause in development and progression of
OA. 1 Biomechanical factors, such as
reduced muscle strength and joint mal-
alignment, have an important role in the
initiation and progression of knee OA.
There is a research reporting kinematic gait
adaptations in people with knee OA which
lead to reduced walking speeds, reduced
knee flexion during weight acceptance and
reduced range of motion at the knee joint.
1 people with knee OA experience loss of
proprioception. Pain associated with the

physical
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osteoarthritic knee may play a role in
balance impairments. There might be
reflexive inhibition of muscles around the
knee due to pain, ™ which could
compromise effective and timely motor
responses in postural control. It is observed
that people with knee OA have altered
muscle activation patterns as well as
increased activity and co-contraction of
thigh muscles during the stance phase of
gait. Parameters related to motor control
have however received little attention in
people with OA.

Normal or ideal movement is
difficult to define there is no one correct
way to move. It is normal to be able to
perform any functional task in a variety of
different ways, with a variety of different
recruitment strategies. Optimal movement
ensures that functional tasks and postural
control activities are able to be performed in
an efficient way and in a way that
minimizes and controls the physiological
stresses.  Movement  dysfunction is
representative of multifaceted problems in
the movement system. Being a therapist, we
need to relate the uncontrolled movements
and faults in the movement system to the
symptoms and disabilities. Uncontrolled
movements lead to abnormal stress or strain
over the tissues and the joint system leading
to pain and pathology in healthy individuals.
Hence, uncontrolled movements need to be
identified and corrected to impart a good
quality of life in healthy population. ™!

There have been studies done on
movement control tests although they have
been done with the purpose of knowing the
reliabilities of the test. Hence, the aim of
this study is to compare and study the
difference between the tests in subjects with
knee OA and healthy controls.

MATERIALS AND METHODS

Study Subjects:

1) Inclusion criteria: Subjects in the age
group of 40-70 years in the following 2
categories: A) Healthy knee, B) Diagnosed
knee osteoarthritis.

2) Exclusion criteria:

A)Subjects for OA knees with any kind of
low back pain which was radiating down in
leg/s or who had undergone any knee
surgeries or total knee replacement/s.

B) Subjects with any kind of Neurological
deficits.

Sample size: Total=60 individuals [30
healthy controls and 30 subjects of knee
OA].

Study material: WOMAC scale

Ethical clearance: Ethical clearance was
granted by the institutional ethics committee
of School of Physiotherapy, D.Y. Patil
medical college, Nerul, Navi Mumbai.
Procedure: The subjects were recruited
from Mumbai and Navi Mumbai. They were
explained about the study and their consent
was taken for participation. Subjects
selected were explained the protocol and
then they were explained each test before
performing and three trails for each test
were given. While performing the test
subjects were requested to expose their
knees so the therapist could accurately rate
the subjects. A subject was rated on the
basis of 4th attempt to perform the same test
as either correct, incorrect or fails to
perform for both the knees. It was assumed
that right knee will be the index knee for
healthy controls and in subjects with
bilateral OA the more symptomatic knee
will be considered to be their index knee.
The other knee for both the categories was
their contralateral knee. Test 2 (squat to 90°
knee flexion) was rated only on the index
knee.

Six movement control tests were
chosen for this study. The test chosen were:
a) Small squat to 30° of knee flexion, b)
Squat to 90° of knee flexion, ¢) One leg
stance, d) Small squat on one leg stance, €)
Stepup, and f) Step down. Following
instructions were given and subject was
rated accordingly for each tests.

Statistical Analysis:
GraphPad InStat (Version 3.10) was used to
calculate the following data.
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Table 1: Demographic data

Characteristic Healthy controls(n=30) Mean(S.D.) | OA knees(n=30) Mean(S.D.)
Age(in years) 59(9.5) 59(7.91)

Height (in meters) 1.53(0.07) 1.55(0.08)

Weight (in kilograms) 61(13.5) 67(11.1)

BMI(kg/m?) 24.5(5) 26.9(3.3)

WOMAC Score (out 0f 96) | NA 38(10.8)

Table 2: Mean + S.D. and p-value for all the tests performed by both the groups

Normal OA Normal v/s OA
Mean(SD) Mean(SD) P-value
Correct 32.67(17.04) | 22.67(13) 0.2799
Incorrect | 20.67(9.93) 26.83(6.01) | 0.2225
Fails 1.67(2.58) 5.5(5.43) 0.1495

The collected data was tabulated
using the same.

in the Microsoft excel and selective Graphs were made
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Graph 1: Comparison of six tests amongst healthy controls for index and contralateral knees.
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Graph 2: Comparison of six tests amongst subjects with knee OA for index and contralateral knee.

RESULT
It was found that most of the OA
knee subjects performed the tests incorrectly
when compared to normal healthy controls.
We found that even normal healthy
controls performed the tests incorrectly,

although the difference for both the groups
was not significant.

The p-values for comparison of healthy
controls and OA knee subjects for all the
tests in each category of correct (0.2799),
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incorrect (0.2225) and fails to perform
(0.1495) were found to be insignificant.

DISCUSSION

Our study was about the evaluation
of six movement control tests performed by
the subjects with OA knees and healthy
controls to know the difference in their
ability to perform the same tests. We got to
know from table 1 that people in the OA
group had a higher BMI compared to
healthy controls. Obesity is one of the
factors that leads to increased loading of the
weight-bearing joint, which may be the
most important mechanical contribution. ™!
We assessed the OA knee subjects for their
pain, stiffness and functional disability
using the WOMAC index in which the
subjects were found to be on an average
(38+10.8) of mild to moderate severity on
that scale. It was observed that our study
population was more representative of
females (23) over males (7) in each group
out of 30 subjects each. The subjects from
both the groups showed similar kind of
representation in age and height.

Knee joint and the musculature
around it is found to be comparatively
weaker in OA knee subjects than healthy
controls. Table 2 tells us that OA knee
subjects were found to be incorrectly
(26.83%6.01) performing the tests compared
to healthy controls (20.67+9.93). Though,
the p-value (0.2225) was found to be
insignificant for the same. There was a large
difference observed in the performance of
both the groups mainly for the following
three tests one leg stance, step up & step
down. These three tests had major number
of OA knee subjects performing them
incorrectly when compared with healthy
controls.

One leg stance requires good
balance and proprioception from the joints
as well coordinated activity of the postural
muscles which help to keep the body in an
erect and aligned position. With our
changing lifestyle our postures have been
degrading day-by-day and due to that the
postural muscles are shortening in length

and getting weaker leading to reduced
dynamic balance. We observed that people
with OA had increased postural sway when
standing on one leg. This could be due to
increased activation of the quadriceps,
hamstrings & gluteus Medius while
standing on one leg. ¢!

The most affected functions in
subjects with OA knees is ascending and
descending of the stairs. WOMAC index
taken for OA subjects showed us that
functional ability to climb up the stairs was
rated on the higher scale by the subjects. As
we know while climbing up the stairs,
whole weight of the body is borne by the leg
which is placed first while climbing. It has
been noted that there is reduced knee
flexion in stance phase and reduced knee
flexion during weight acceptance is thought
to reduce the amount of energy normally
absorbed by knee flexion, thereby
increasing the forces over the joint. " This
leads to excessive load being placed over
the knee joint which due to degeneration is
weak and leads to friction between the two
bones due to reduced joint space in the knee
and degenerated articular cartilage while
climbing.

There have been numerate studies
done on affection of balance and gait
adaptations in people with OA knees.
Although the p-value (0.2225) obtained for
the comparison done between normal and
OA subjects performing all the tests
incorrectly s insignificant. Thus,
concluding that both the groups perform the
tests incorrectly and need to be taught
movement control.

We observed that in the parameters
which define the test incorrect most of the
subjects that were classified as incorrect
were due to hiking of pelvis and/or
varus/valgus at the knee. This mal-
alignment at the knee joint could be
attributed to knee adduction moment
(KAM) which is thought to signify loading
of the medial compartment. This parameter
has also been co-related to higher OA
severity. [
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The other 3 tests which were
performed incorrectly by the subjects had a
major observation of lumbar flexion as they
had squatting i.e. knee flexion in the test.
Subjects did knee flexion but with the
compensatory movement of bending their
lumbar spine to achieve the desired knee
flexion. This can be due to weak postural
muscles as all our joints are interconnected.
For a movement to be done correctly the
joints and the musculature above and below
that particular joint need to be healthy and
functioning well. This compensatory
movement could be due to concentric
shortening of global muscles like rectus
abdominis and hamstrings. ™ Some
subjects could perform the test correctly but
were marked as incorrect as they could not
hold the test position for the required time.
This could be due to lack of postural control
in muscles as they couldn’t isometrically
hold the position during the test. ]

It was seen that many subjects in the
normal category were also not able to
perform the tests correctly. We saw that
these subjects had their test classified as
incorrect on the index knee (13+6.26)
compared to their contralateral knee
(7.66+5.66). Right knee was taken as the
index knee for the healthy controls, it has
been reported in previous studies that leg
dominance is an important factor as they got
significantly higher HAMs on the right side
compared to left. " Although when both
the knees were compared the p-value
(0.1019) was found to be considerably
insignificant. Most of the subjects were put
under incorrect due to mal alignment of
pelvis during the test. This means that these
subjects did not have a strong core as well
as good balance due to weakened or
tightness in musculature or myofascial/
articular restrictions which lead to limitation
in movements.

Many subjects failed to perform the
tests. The failure performance was higher in
OA (5.5%5.43) compared to normal subjects
(1.67+2.58) with a p-value (0.1495) which

Normal kinetic control is defined as
body’s ability to perform a simple
movement with ease and proper alignment
of all the joints and the soft tissues around
it. Both the categories performed the test
correctly with normal subjects (32.67+
17.04) being higher compared to OA
(22.67+13) with a p-value (0.2799) being
insignificant. People performing the tests
correctly could be due to a good posture
which helps to have a good core in result
giving us smooth, coordinated and
controlled movements. These subjects were
found to be doing the tests flawlessly and
without any extra efforts as there was
smooth transition of concentric and
eccentric movements of the muscles. They
were even having a controlled motion while
doing the test. !

CONCLUSION

It can be concluded that not only the
OA subjects performed the movement
control tests incorrectly but even normal
healthy controls could not perform the tests
appropriately even after they being
completely free of pathologies and pains.
This could be due to one of the factor’s that
is pathology of a joint which cause
uncontrolled movements. It was found that
mal alignments at the pelvis lead to
incorrect results at the knee joint. Therefore,
joints proximal and distal to the test joint
should be taken into consideration. Thus,
from our study we conclude that normal
healthy individuals should be screened for
such tests for the whole body and should be
imparted correct education regarding the
control over their movements.
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