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This study investigated the effects of static stretching (SS) exercises and proprioceptive neuromuscular
facilitation stretching techniques (PNF) stretching techniques on functional performance in people with
knee OA.[Subjects and Methods] thirty subjects were randomly assigned to two groups 15 patients, 8
males and 7 females that received 5 weeks of static stretching exercises or 15 patients, 8 amles and 7
females that received 5 weeks of PNF stretching techniques. Pain functions were examined before,
after treatment, and one month follow up after intervention. [Results] significant improvement for all
measures was observed in both exercise groups. There was no significant difference in any measures
between the two groups. [Conclusion] both static stretching exercises and PNF stretching techniques
improved function.
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INTRODUCTION
Osteoarthritis (OA) is the most common form
of degenerative arthritis; it is a widespread, slowly
developing disease, with a high prevalence that
increases with age. The most commonly affected
large weight-bearing joints are the knees, where
the disease is particularly disabling, since it
causes difficulty in rising from a chair, climbing
stairs, standing and walking (Jin-Hong et al.,
2015). Many studies have confirmed that physical
activity improves pain, function, and other key
outcomes among patients with knee OA (Bennell
et al., 2010 and Tanaka et al., 2013). Based on
this evidence, exercise is considered a
cornerstone of managing knee OA (Richmond et
al., 2010, Hochberg et al., 2012 and McAlindon
et al., 2014). However, the majority of adults with

OA are physically inactive, and efforts are needed
to promote physical activity in these patients
(Nelson et al., 2014).The stretching exercise
programs has received limited attention in the
literature. In people with OA of the knee joint, the
flexion and extension range of motion in particular
is reduced. This can be due to damaged articular
cartilage, pain avoidance, loss of extensibility of
the capsule surrounding the joint and loss of
extensibility of the muscles acting over the joint
(Crandall et al., 2013).
Trudel and Uhthoff (2000) stated that
arthrogenic changes occur in the knee with
increasing periods of immobility leading to the
development of a contracture. These authors
stated that recovery from the contracture may be
possible if the adaptive shortening in the muscles
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around the joint is addressed by a specific
treatment regime. In the area of physical
rehabilitation, stretching exercises are used to
improve joint range of motion (Reid et al., 2004).
This study was aiming to determine the
efficacy of static stretching exercises versus
proprioceptive neuromuscular facilitation (PNF)
stretching techniques on functional performance
in patients with knee osteoarthritis.
MATERIALS AND METHODS
After receiving ethics clearance from the
institutional committee – Faculty of Physical
Therapy – Cairo University, thirty patients (16
males and 14 females who have agreed to
participate in the study and met the inclusion
criteria from June 2016 to June 2017; age ranges
from 50 to 70 years old with unilateral knee OA
grade 2 or 3 as judged by Kellgren and Lawrence
1957 (12). Thirty participants met these criteria. A
written consent form was taken from participants
and the procedure was explained by the
investigator. Individuals who met the inclusion
criteria were randomly allocated to Group A (age,
body mass, and height values of 57.2 ± 6.41
years, 86.93 ± 11.83 kg, and 165.8 ± 8.2 cm
respectively) or Group B (age, body mass, and
height values of 59.66 ± 6.34 years, 92.46 ± 21.22
kg, and 163.73 ± 11.61 cm respectively). Each
patient in group A received
Active-assistive
stretching of knee was performed in the supine
position, and holding the positions of knee flexion
and extension at the end points of the ROM for 30
seconds for each and 20s periods of rest, this was
repeated 10 times for knee flexors and extensors
plus (low intensity ultrasound and hot packs,
whereas group B received PNF stretching
techniques (hold and relax technique) this was
repeated 10 times for knee flexors and extensors
plus (low intensity ultrasound and hot packs).
Functional performance was measured using
Table1.Physical
characteristics
of
Items
Age (years)
Body mass (Kg)
Height (cm)

Female
Male

Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC) and time up and
go test (TUG) before, after treatment and one
month of follow up after treatment. .
Statistical procedures:
Statistical analysis was conducted using
SPSS for windows, version 22 (SPSS, Inc.,
Chicago, IL). The current test involved two
independent variables. The first one was the
(tested group); between subject factor which had
two levels (group A receiving static stretching
exercises and group b receiving proprioceptive
neuromuscular facilitation stretching techniques.
The second one was the (measuring periods);
within subject factor which had three levels
(pretreatment, post treatment, and follow up
treatment). In addition, this test involved two
tested dependent variables (WOMAC, and TUG).
RESULTS
The current study was conducted on 30
patients (14 females and 16 males) suffering from
knee osteoarthritis. They were assigned randomly
into two equal studies groups. Group (A)
consisted of 15 patients with mean age, body
mass, and height table 1. Group (B) consisted of
15 patients with mean age, body mass, and height
table 1. As indicated by the independent t test,
there were no significant differences (p>0.05) in
the mean values of age, body mass, and height
between both tested groups. The sex distribution
of group A revealed that there were 7 females
with reported percentage of 46.6 % and 8 males
with reported percentage of 53.4%. The sex
distribution of group B revealed that there were 7
females with reported percentage of 46.6 % and 8
males with reported percentage of 53.4%.

patients

Group A
Group B
Mean ± SD
Mean ± SD
57.2±6.41
59.66±6.34
86.93±11.83
92.46±21.22
165.8±8.2
163.73±11.61
Sex distribution N (%)
Group A
Group B
7 (46.6%)
7 (46.6%)
8 (53.4%)
8 (53.4%)

in

both

groups

Comparison
t-value
P-value
-1.059
0.299
-0.882
0.385
0.563
0.578
X

2

0.000

(A&B)

S
NS
NS
NS

P-value

NS

1.00

NS

*SD: standard deviation, P: probability, S: significance, NS: non-significant.
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The results of the current study showed that both
static stretching exercises and proprioceptive
neuromuscular facilitation stretching techniques
have significant effects on functional performance
after treatment and follow up periods. As well as
when comparing both groups it was found that
there are no significant differences between them
on functional performance in patients with knee
osteoarthritis.
DISCUSSION:
Regarding the effects of static stretching
exercises on functional performance, the results
of the current study revealed that there was no
significant difference of WOMAC between (pre Vs.
post) and (post Vs. follow up) and there was no
significant difference of TUG between (pre Vs.
post), (pre Vs. follow up), and (post Vs. follow up).
the results of this study are in accordance with
Steultjens et al., (2000) who established the
relationships between ROM and disability and
found that restricted joint mobility, especially in
flexion of the knee, was an important determinant
of disability in patients with knee OA. This
suggested that a comprehensive exercise
program should include stretching exercises to
increase ROM, as well as muscle strengthening
and aerobic exercises.
The subjects in the study of Weng et al.,
(2009) had initial ROM of bilateral knees of <
100°, and their disability indices were >7.0. ROM
and LI indices were improved more in Groups II
and III after stretching therapy and isokinetic
exercise, suggesting that stretching therapy
helped to improve ROM and patient disability.
Results are consistent with the results of the
study by Deyle et al., (16) a significant change of
45% in the WOMAC total score was observed
after the eight week intervention period. However
in Reid et al., (2004) study, stretching was
combined with manual therapy and strengthening
exercises to the knee joint. It may be that this
combination is more effective in altering the
combination of pain, stiffness and function as
measured by the WOMAC. These findings are
accordance to results of Ali Ghanbari (2013) who
demonstrated significant improvement in pain
after implementing a structured stretching
program (Rashad et al., 2010).
On the other hand, the findings of this study
are not in accordance with The WOMAC total
score for the OA stretch group in the study by
Reid et al., (2010) did not reduce significantly
following the intervention.

Konrad et al., (2016) and Higgs et al., (2009).
reported that a 4 week quadriceps flexibility
training program improved knee ROM without
altering muscle isokinetic strength characteristics.
According to these findings, elderly patients
benefit from active-assisted stretching, which is a
form of PNF, in terms of both ROM and
performance measures. Thus PNF improves the
functional performance of elderly patients with
insufficient reserves to perform higher-intensity
exercises.
Nakata et al., (2012) stated that the short term
effects of neuromuscular joint facilitation
treatment, which integrates a facilitation
component of PNF, led to increased walking
velocity, step length and decreased cadence as
well as decreased pain in patients with
osteoarthritis of the knee.
CONCLUSION
The present study concluded that application of
PNF Hold relax along with hot packs and low
intensity ultrasound and/or static stretching along
hot packs and low intensity ultrasound can be
considered beneficial in improvement of functional
performance in patients with knee osteoarthritis.
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