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Effect of Pilates based exercises on symptomatic knee osteoarthritis:

A Randomized Controlled Trial
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Abstract

Objective: To determine the effects of Pilates exercises on pain, knee range of motion and functional disability in women
with knee osteoarthritis.

Method: The double-blind randomised controlled trial was conducted at the National Orthopaedic Hospital, Bahawalpur,
Pakistan, from April to September 2018, and comprised female patients with knee osteoarthritis. The subjects were selected
and randomised into control group A receiving isometrics and intervention group B receiving Pilates exercises. Both groups
received one-hour sessions 3 times per week for 8 weeks. The groups were assessed at baseline and at the end of the 8th
week using numeric pain rating scale and Western Ontario and McMaster Universities osteoarthritis index for pain and
functionality level respectively. Data was analysed using SPSS 23.

Results: Of 44 patients, there were 22(50%) in each of the two groups. Mean age of group B was 57.60+6.34 years, and it
was 55.65+7.28 in group B. Mean body mass index of group B was 25.812+4.16, and it was 26.93+4.4 in group A. The study
was completed by 40(91%) patients; 20(50%) in each of the two groups. Both groups showed significant improvement for
pain, range of motion and physical function post-intervention (p<0.05). Group B showed significantly more improvement
in terms of pain and physical function compared to group A (p<0.05).

Conclusion: Pilates exercises were found to be more effective in the treatment of patients with knee osteoarthritis.
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Introduction

The knee joint is said to be the most complex joint of the
body which solely controls the major movements and
provides stability to the body. It is most vulnerable to
pathologies like osteoarthritis (OA) and other degenerative
changes with age. Osteoarthritis is the most common wear
and tear pathology of joints occurring in females. The
commonness of knee osteoarthritis (KOA), with 85% of the
people aged 65, is most noteworthy, as it is a degenerative
and dynamic pathological state of the ligament in the
joints.m This joint has a complex structure and the
anatomical features of knee, specifically the locking
phenomenon, is distinctive of all that should be
strengthened using physical activity to enable to
maintaining its power to bear loads.2 Numerous
debilitations are connected with KOA, like torment,
firmness, swelling, diminished range of motion (ROM),
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unsteadiness, distortion in serious cases, diminished
utilitarian movement, adjustment shortages and decreased
personal satisfaction. The significant hazard factors for OA
are advanced age, hereditary factors, solid shortcoming in
quadriceps muscles, high body mass index (BMI) and injury,
rehashed utilisation of the joint and inactive lifestyle.3
Recent literature also focussed on fatigability factors
relating to KOA.4 It is more typical in females, and obesity,
multiple pregnancies, lower BMI related to lower calcium
intake are supposed to be the major causes of its higher
prevalence. The prevalence in Pakistan was found to be
9.6% among male and 18% among females.>

Amongst the present treatment available for OA, there are
pharmacological as well as non-pharmacological methods.
Lately, notwithstanding routine pharmacological
treatment, preservationist medicines and physiotherapy
have been used.6 Hip and KOA are the major causes of
disability that affects daily activities and impacts health due
to stiffness and pain.? Amongst the physical therapy
interventions used for KOA, knee isometrics are the
exercises that are most widely used and have maximal
effectiveness in treating the pain and increasing the knee
ROM.8

Isometric exercises are known to be the most appropriate
conventional treatment that stops the progression of
degeneration within the involved joint.? The use of lateral
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wedge is also effective in reducing pain and improving
quality of life (QOL).10 Electrotherapeutic interventions are
used due to its effectiveness in reducing pain and
increasing ROM. Apart from all the conventional treatments
to treat KOA, a set of exercises, known as Pilates, is being
widely used nowadays. Pilates exercises are highly
recommended for reducing pain and strengthening
peripheral muscles. Pilates is a physical wellness framework
created in the mid-20th century by Joseph Pilates after
whom it was named. Pilates called his technique
"Contrology".!! Pilates enhances adaptability, assembles
quality and creates control and perseverance in the whole
body.'2The Pilates strategy is an extensive body-moulding
technique that is coordinated to improve both the body
and the mind of the individual.’3 Moreover, the Pilates are
known to have immense toning and strengthening
benefits even if done at a moderate level, though they are
practiced at low level. Pilates technique makes it
exceptional in the fitness world.’4 KOA is known to be one
of the most common pathologies of joints in Pakistan,
especially among the females. In order to control this
count, the physicians and the physical therapists need to
introduce cost-effective and productive measures for the
patients.'>

Pilates and isometrics both are used for treatment of KOA
and have shown effectiveness. However, their comparative
effectiveness is not well-known in the target population as
demographic variations affect the outcomes. The current
study was planned to compare the effectiveness of Pilates
exercises with isometric exercises on pain, ROM and
functional disability of KOA female patients.

Patients and Methods

The double-blind randomised clinical trial (RCT) was
conducted at the National Orthopaedic Hospital,
Bahawalpur, Pakistan, from April to September 2018. After
approval from the institutional ethics review committee,
the sample size was calculated using G-Power calculator
version 3.1.9.2.6 while taking post-treatment mean
physical QOL scores of KOA patients as 52.49+11.13 for the
isometrics group and 49.77+17.95 for the Pilates group.'?
The sample size was inflated to cover up for 10% attrition
rate.

The sample was raised using non-probability convenience
sampling technique from among females aged 35-65 years
with unilateral or bilateral KOA having grade Il or Ill on
Kellgren and Lawrence classification.’8 Those having had
knee surgery, like total knee replacement (TKR), intra-
articular steroid injection in the preceding 6 months, use
of assistive devices disease, cardio-respiratory dysfunctions,
neurological condition, like numbness or tremors, affecting
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the lower limbs and balance were excluded. Only females
were included because of ethical and cultural issues and
comfort zone of the participants during the exercise
sessions. After taking informed consent from the patients
and permission from the hospital administration the
patients were randomised into control group A receiving
isometrics and intervention group B receiving Pilates
exercises. The randomisation was done using an online
computerised random number generator (random.org).1?
The biostatistician and the patients were kept blinded to
the randomisation. Both groups received one-hour
sessions 3 times per week for 8 weeks. Data was collected
from each participant at baseline level and an
administrative assistant allocated interventions via opaque
sealed envelope marked according to the allocation
schedule. Before the randomisation, an examiner
performed the subjective examination for pain and
physical disability of the subjects. Pain was measured using
the Numeric pain rating scale (NPRS). Goniometer was used
to assess knee joint ROM, while Western Ontario &
McMaster University osteoarthritis index (WOMAC) was
used to assess functional ability of the patients.20 The first
section had 5 questions regarding pain; each having a
maximum score of 4, thus a total of 20. The second section
had two questions regarding knee stiffness and had a total
score of 8. The last section of the questionnaire had 17
items that carried a score of 68 in total.2! Group A was given
hot-pack treatment for 7-10 minutes. Transcutaneous
electrical nerve stimulation (TENS) for 10 minutes and
quadriceps, strengthening and hamstring stretching
exercises for 8 weeks. Group B was given hot-pack
treatment for 7-10 minutes. TENS for 10 minutes and
quadriceps strengthening and hamstring stretching
exercises plus Pilates exercises. Each session comprised 10
minutes as warm-up, 40 minutes of exercise and 10
minutes as cooling off. Group B exercises contained
postural training, relaxation, stretching, balance, breath and
strength exercises. Quadriceps and gluteus strengthening
exercises included bridging, squats with ball, and lateral
band walk. Stretches to improve flexibility, followed by hip
flexor, gluteus, seated hamstring and quads stretch. In
week 1, patients performed hundred in 5 repetitions and 2
sets. In weeks 2 and 3 the patients additionally performed
one-leg stretch and double-leg stretch in 6 repetitions and
2 sets. In week 4, 7 repetitions of clams were made. In
weeks 5 and 6 there was addition of 2 sets of one-leg kick.
In week 7, the patients additionally performed 8 repetitions
of sidekicks. In week 8, addition of 10 repetitions of one-
leg circle was made.18 Detailed reassessment was done at
baseline, end of 4th week and post-intervention at the end
of the 8th week. A semi-structured questionnaire was used
to collect data.
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Data was analysed using SPSS 23. Shapiro Wilk's test
confirmed that data was normally distributed. As the data
was parametric, repeated measurement analysis of
variance (ANOVA) was used for intra-group analysis, and
independent sample t test was used for inter-groups
comparisons. P<0.05 was taken as significant.

Results

Of 44 patients, there were 22(50%) in each of the two
groups. Mean age of group B was 57.60+6.34 years, and it
was 55.65+7.28 in group B. Mean BMI of group B was
25.812+4.16, and it was 26.93+4.4 in group A. The study
was completed by 40(91%) patients; 20(50%) in each of the
two groups (Figure). Hypertension was present in
13(32.50%) cases, diabetes mellitus in 14(35%) and
13(32.50%) had backache along with KOA. All such patients
were asked to continue the medications as their usual
routine. Baseline assessment showed more significant
difference in characteristics (Table 1). Both groups showed
significant improvement for pain, ROM and physical
function post-intervention (p<0.05) (Table 2).

Group B showed significantly more improvement in terms

Enroliment-Subjects Assessed for eligibility
with Knee 0A (n=50

Excluded (n=6)
3|+ Not meeting inclusion criteria (n=2)
« Declined to participate (n=4)

Randomised (n=44)

Allocated to Pilates Group (n=22) Allocated to Isometric Exercise (n= 22)

« Received allocated intervention (n=22) « Received allocated intervention (n=22 )
« Did not receive allocated intervention « Did not receive allocated intervention
(give reasons) (n=0) (give reasons) (n=10)

Follow-up
Y < 4 weeks >
Lost to follow-up (n-1)=n-21 Lost to follow-up (lost sessions) (n-2) n=20

Discontinued intervention Discontinued intervention (left the study)
(left some sessions) (n=0) (n=0)

l ( Follow-up )

8 weeks Y
Lost to follow-up (n-1)=n-21 Lost to follow-up (lost sessions)
Discontinued intervention (left some (n-2) n=20

sessions) (n=0) Discontinued intervention
(left the study) (n=0)

{ Analysis ) Y

Analysed (n=20) Analysed (n=20)
« Excluded from analysis (withdraw) « Excluded from analysis (none left )
(n=1) (n=0)

Figure: CONSORT flow-chart.
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of pain and physical function compared to group A
(p<0.05) (Table 3).

Table-1: Group characteristics at baseline (0—Week).

Variables (Outcomes)  Group of the Patient Mean=SD p-value

Age (years) Pilates 57.60+6.34 0.37
Isometrics 55.65+7.28

Body Mass Index Pilates 25.81+4.16 0.40
Isometrics 26.93+4.28

NPRS Pilates 7.85£1.53 0.47
Isometrics 8.20+1.50

Knee Flexion Range  Pilates 79.00+5.98 0.27
Isometrics 77.00£5.47

WOMAC Index Pilates 15.35+0.98 0.31
Isometrics 17.40%0.75

NPRS: Numeric pain rating scale; WOMAC: Western Ontario & McMaster University

Osteoarthritis Index; SD: Standard Deviation.

Table-2: Intra-group comparison of outcomes.

Outcomes Evaluation Pilates Isometrics p-value

Mean=SD Mean=SD

Numeric Pain Rating ~ Week 0 7.85+1.53 8.20+1.50 0.01
Week 4 5.00+1.02 5.10£1.02
Week 8 2.55+2.08 4.00£1.02

Knee flexion (Degrees) Week 0 79.00+5.98 77.00+5.47 0.00
Week 4 86.75+6.54  85.00+6.28
Week 8 94.50+4.26 88.50+6.70

WOMAC Index Week 0 15.35+0.98 17.40+0.75 0.00
Week 4 14.45+0.94 16.00+0.79
Week 8 12.65+1.38 14.05+0.99

WOMAC: Western Ontario & McMaster University Osteoarthritis Index; SD: Standard Deviation.

Table-3: Inter-group comparison of outcomes (n=20).

Outcomes Evaluation Pilates Isometrics p-value
Mean=SD Mean=SD
Numeric Pain Rating 0 week 7.85+1.53 8.20+1.50 0.47
8 week 2.55+2.08 4.00+1.02 0.01
Knee flexion (Degrees) 0 week 79.00+5.98 77.00+5.47 0.27
8 week 94.50+4.26  88.50+6.70 0.00
WOMAC Index 0 week 73.80+4.03 77.10+4.47 0.31

8 week 56.95+7.69 65.85+7.29 0.00
WOMAC: Western Ontario & McMaster University Osteoarthritis Index; SD: Standard Deviation.

Discussion

The current study showed that Pilates exercise regime
improved pain and functional outcomes in KOA patients,
which is in line with literature.13.21

The basic theme behind Pilates Exercise is the general
status and progression of adaptability, that can start
muscles fibres to practice the movements.22 In patients
with OA, the shortcoming of quadriceps and its quality of
movement with hamstring is thought to be the expected
variation from normal mechanics that effect the knee
joint.15
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Though no specific group of muscles was assessed in the
current study, the flexion significantly improved which
indicates the positive impact of Pilates exercises.

The Lequesne score list is a 10-item index for pain, walking
distance and activities of daily living in KOA subjects, with
low scores showing less impairment in functions.23 Pilates
technique is based on breathing with fixation, which is one
of the standard methods of its application. This fixation can
initiate homeostatic control of muscles and ensures the
physiological movements.24 The initiation of muscle shafts
can be extended and that can cause all these unpredictable
changes.25

Patients reported improvement in postural and core
stability with development of endurance which show the
importance of Pilates programme.26 Pilates exercises are
easy to perform, and phobic patients can also be managed,
especially females of older age. The subjects with OA have
phobias due to pain that should be considered.?”

In the current study, pain (p=0.01), WOMAC (p=0.01) and
knee flexion (p=0.001) improved significantly more in
Pilates group compared to the isometric group. Comparing
the results with another study based on Pilates showed
significant effect compared to isometric for functional
disability, pain and ROM (p=0.001).28 Pilates had significant
effects on balance, strength and postural sway even in
initial phases and decreased the risk of fall in another
study.2?

The small sample size and the female-only sample are
limitations of the current study and affect the
generalisability of the results.

Conclusion
Pilates exercises were found to be more effective in treating
KOA patients, and should be practised widely.

Disclaimer: The text is based on an academic thesis.
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