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Research Article

Sacroiliac joint manipulation helps to
improve pain pressure threshold in
chronic piriformis syndrome: a 6-week
randomized controlled trial

Benish Shahzadi', Saeeda Taj?, Saba Nawaz3, Igra Hamid#, Mir Arif Hussain Talpur3,
Syed Ali Hussain®, Abdul Ghafoor Sajjad?, Mubin Mustafa Kiyani®

ABSTRACT

Background: Piriformis syndrome (PS) has negative impact on the daily
activities of the patients and lead to disability. There is an anatomical
association of piriformis muscle with sacroiliac joint (SIJ). So manual
therapy including manipulation of Sl joint may be the option for
relieving the symptoms of PS.

Objective: To investigate the effectiveness of Sacroiliac joint
manipulation in improving pain pressure threshold in patients with
chronic piriformis syndrome.

Materials and Methods: A randomized clinical trial (NCT04603703) was
conducted at Max Rehab and Physical Therapy Centre G8-Markaz,
Islamabad, Pakistan. A total of n=30 patients were randomly divided
into Experimental group (n=15) and control group (n=15). Both groups

received conventional physical therapy including therapeutic
ultrasound, moist hot pack, piriformis muscle stretching, myofascial
release of paraspinal muscles, gluteal strengthening, sciatic
neurodynamics. The experimental group additionally received

sacroiliac joint manipulation. The outcome measures were pain,
straight leg raise (SLR), pain pressure threshold and piriformis muscle
length. The total time frame of the treatment was 3 days per week for
6 weeks and pre and post intervention assessment was done.

Result: The mean age of participants was 40.46 +10.513 years. Pain, SLR,
pain pressure threshold and piriformis length was significantly
improved (p<0.001) in both the experimental and control group after
6th week intervention. Between group comparison there was no
significant difference between the groups after 6-week intervention
regarding the pain, SLR and piriformis muscle length, except pain
pressure threshold which was significantly improved in experimental
group as compared to control group (67.7£18.42 vs 52.51#15.26,
p=0.020).

Conclusion: Addition of the sacroiliac joint thrust manipulation
technique and conventional physical therapy alone were equally
effective in decreasing pain intensity and normalizing length of
Piriformis and Straight leg raise. But SIJ manipulation showed
promising results on pain pressure threshold.

Keywords: Articular, physical therapy modalities, piriformis muscle
syndrome, pain threshold, range of motion, sacroiliac joint.

https://doi.org/10.52567/trj.v7i01.202


http://www.trjournal.org/
https://doi.org/10.52567/trj.v7i01.202
http://www.trjournal.org
https://doi.org/10.52567/trj.v7i01.202
mailto:mubin3us@yahoo.com

www.trjournal.org

T. Rehabili. J. 2023:07(01):476-482

Kiani et. al.

INTRODUCTION

Piriformis syndrome is a chronic mechanical
fault which develops whenever the prolong sitting
postures put continuous pressure on the muscle
belly resulting in spasm and inflammation of
piriformis muscle which ultimately compress the
sciatic nerve and gives radiating pains down the
leg[1,2]. Tenderness over piriformis muscle and
ipsilateral pain in buttock is the most common
symptoms of piriformis syndrome with or without
sciatica[3,4,5]

The symptoms got worsen with sitting in
crossed leg position or by walking[6] Other
etiological factors can also be there involving
chronic over load, over work tiredness, radiating
pains to limbs and major injuries are that may
activate Trigger Points in skeletal muscle[7]. Trigger
points in this muscle in the muscle may be further
developed by the SIJ malfunction and this can be the
factor to worsen the normal function. So, in these
conditions, both concerns should must be
addressed [8,9].

Diagnosis is made by clinical findings such as
MRI but many anatomic variants may have gone
undiagnosed in the past due to the lack of or
limitations of imaging studies[10,11]. An advanced
technique of MR neurography may also be useful in
assisting the diagnosis of this condition. MR
neurography uses high-resolution sequences that
increase the signal of peripheral nerves, which
allows for increased accuracy and visualization[12].

Many  non-pharmacological ~management
techniques used to treat piriformis syndrome
includes diverse manual therapy techniques,
Piriformis muscle stretching and
Kinesiotaping[13,14,15]. The heat therapy, cold
therapy, Ultrasound and electric current have been
suggested as additional modalities to reduce
pain[16]. Dry needling with minimal invasion is used
to deactivate the myofascial trigger point which
helps to release the pain [17].  Manipulation
Techniques are mostly used in SIJ if the source of
pain and dysfunction in SIJ is PS. In early studies it is
shown that decreased muscle inactivity, increased
efficiency of the muscles around the SlJ, balanced
Gait pattern, decrease pain intensity and improved
ROM are the physiological and functional outcomes
of SIJ Manipulation [14, 18].

Several research were done to measure the
effectiveness of sacroiliac joint thrust manipulation
technique in the treatment of sacroiliac joint

dysfunction, Sacroiliatis, symptoms associated with
low back pain or in any other hip pathology, but no
research was done to measure the effectiveness of
sacroiliac joint thrust manipulation in patients with
chronic piriformis syndrome. As there is a strong
anatomical relation between piriformis muscle and
sacroiliac joint so, the main aim of this study was to
measure the effectiveness of HVLAT on SUJ in those
patients who are suffering from chronic piriformis or
piriformis non traumatic dysfunction to reduce pain
intensity, pain pressure threshold and to improve
straight leg raise and piriformis length.

METHODOLOGY

A single blinded randomized control trial
(NCT04603703) with parallel design at Max Rehab
and Physical Therapy Centre G8-Markaz, Islamabad,
Pakistan after the approval from research and
ethical committee (REC) of faculty of rehabilitation
and allied health sciences Riphah International
University. The participants were recruited using
nonprobability purposive sampling technique from
May2020, to September 2020.

Both genders were eligible for the study with
age between 30 to 60 years having at least 3 months
old chronic piriformis syndrome as well as with
positive Flexion Adduction Internal rotation test
(FAIR) and unilateral or bilateral piriformis
syndrome. Participants were excluded if they had
Lumbar Prolapsed Intervertebral Disc (PIVD), Hip
Osteoarthritis, Sacroiliatis, Lumbosacral instability,
any joint replacements in lumbosacral and hip
region.

A total n=30 participants fulfilled the inclusion
criteria were randomly divided in to divided into
control (n=15) and experimental group (n=15). The
randomization was done using toss and coin
method. The random allocation sequence was
generated by primary investigator (physical
therapist), who enrolled participants, as well as
assigned participants to interventions. (Figure 1)
The participants were assessed before the
treatment and after last session at 6% week (18th
session). The Numerical Pain Rating Scale (NPRS)
used to measure the pain threshold in patients [19].
The Digital Goniometer (Digital Angle Ruler) used to
measure the piriformis muscle length and joint range
of motion [20]. Algometer/Doloriometer was used
measures the pressure threshold in patients with
myofascial trigger points [21]. Inclinometer was used
to measure the Straight Leg Raise (SLR).

https://doi.org/10.52567/trj.v7i01.202
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Assessed for eligibility (n=55)

[ Enrollment ]

Excluded (n=25)
e Not meeting inclusion criteria (n=22)
¢ Declined to participate (n=03)

Randomized (n=30)

1

y

Allocation ]

L

Experimental Croup (n=30)
e Received allocated intervention (n=15)
» Did not received allocated intervention (n=0)

Control Group (n=15)
¢ Received allocated intervention (n=15)
¢ Did not received allocated intervention (n= o)

Follow-Up ]

Lost to follow-up (n=15)
e Discontinued intervention (n=0)
s Unknown reason (n=0)

A4

Lost to follow-up (n=15)
¢ Discontinued intervention (n=0)
¢ Due to accessibility (n=0)

Analysis

Analysed (n=15)
o Excluded from analysis (n=0)

Analysed (n=15)
¢ Excluded from analysis (n=0)

Figure 1: CONSORT diagram

Both groups received a treatment protocol of
therapeutic ultrasound and moist hot pack was
applied directly over the piriformis muscle for
1ominsf/iset in prone. The Piriformis muscle
stretching for 7sec hold-7reps/isetin supine lying
position, Myofascial release of lumber paraspinal
muscles for 3mins/iset in prone lying, gluteal
muscles strengthening for 10sec hold-5 reps/iset in
sitting as well as standing and sciatic neurodynamic
was applied in supine lying position with 10
oscillations/3set. ~ The  experimental  group
additionally received the high velocity low amplitude
thrust in downward direction at sacroiliac joint
which resulted in popping sound or cavitation. Both
treatment protocols were given 3 days per week for
6 weeks.

The results were presented as meanzSD,
median, IQR and frequency. The Pain on numeric
pain rating scale was not normally distributed so for
pre-post analysis Wilcoxon sign rank test and for
comparison Mann Whitney U test was applied. While
all other variables including SLR, pain pressure
threshold and piriformis muscle length was normally
distributed, so paired sample test used for pre-post
analysis and independent t-test for group
comparison. The SPSS ver 22 was used for data
analysis while keeping the significance level at
p<0.05.

RESULTS

The age range of n=30 participants was from 30-
60 years. The mean age of the participants was
40.46 +10.51 years. A total of n=22 participants were
female and remaining n=8 were male in the study.
Majority of the participants were having right
piriformis syndrome n=17(56.67%) as compared to
left piriformis syndrome n=13(43.33%). A total of
n=10(33.3%) were house wives, n=8(26.67%) were
doctors, n=8(26.67%) were office workers and
remaining n=4(13.33%) were teachers. 13.35%
reported that their onset of pain was 3 months
before, 20% had 6 months before and 66.65%
reported pain from more than a year.

It was observed that pain, SLR, pain pressure
threshold and piriformis length was significantly
improved (p<0.001) in both the experimental and
control group after 6th week intervention. (Table 1)
All variables were comparable at the baseline. But
the result showed that there is no significant
difference between the groups after 6-week
intervention regarding the pain, SLR and piriformis
muscle length, except pain pressure threshold which
was significantly improved in experimental group as
compared to control group (67.7+18.42 vs
52.51%15.26, p=0.020). (Table 2)

https://doi.org/10.52567/trj.v7i01.202
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Table 1: Pre-Post analysis (Pain, SLR, Pian Threshold and Piriformis muscle length)

Experimental Group (n=15)

Control Group (n=15)

MeantSD/M(IQR) MR/MD  p-value  Mean+SD/M(IQR) MR/MD  p-value
Pain (NPRS) lz:)est S((;; 8 0.00%** gg)) 7.5 0.00%**
Straight Leg Raise (inclinometer) E;est 7400013;97229 29.11 0.00%%% ‘;(;?;;1306307 3226  0.00%**
Pain Pressure threshold (Algometer) E;est 4:;:;?:?; 27.01 0.00%** 5322:1235321 19.63  0.00%**
Piriformis length (Digital goniometer) lz:)est ‘;31103202 25.04 0.00%%% 21831 iiﬁ;: 16.73 0.00%%*

Significance level: p<0.05%, p<0.01**, p<0.001***

Table 2: Comparison between Experimental and control group (Pain, SLR, Pian Threshold and Piriformis
muscle length)

Experimental Group (n=15)

Control Group (n=15)

Mean=SD/M(IQR) Mean=SD/M(IQR) mMRmp | Palue
. Pre 6(1) 6(2) 1.14 0.714
Pain (NPRS) Post 2(2) 3(1) -5.06 0.093
0.66
Straight Leg Raise (inclinometer) Pre 40.93£9.72 408621037 0-986
Post 70.04%17.69 73.1313.60 -3.08 0.597
.75%15. .8+13. 7.87 .
Pain Pressure threshold (Algometer) Pre 40.75¢15.89 32.8+13.34 0153
Post 67.7+18.42 52.5115.26 15.26 0.020%*
1.94
Piriformis length (Digital goniometer) Pre 49-4%10.22 51:38212.70 0-647
Post 74.4+9.30 68.12+11.74 6.36 0.111

Significance level: p<0.05%, p<0.01*%*, p<0.001%**

DISCUSSION

The main objective of this study was to find out
the effectiveness of thrust joint manipulation of
sacroiliac joint on pain pressure threshold in patients
with chronic piriformis syndrome. Both treatments
i.e. conventional physical therapy and thrust joint
manipulation of sacroiliac joint have shown positive
effects on pain intensity, piriformis muscle length
and straight leg raise. When between group analysis
was done except pain pressure threshold which was
significantly improved with sacroiliac joint thrust
manipulation.

The results of current study confirmed that high
velocity low amplitude thrust manipulation group
showed better improvement in term of improving
pain pressure threshold for piriformis syndrome
patients. A systematic review was conducted to
measure the effectiveness of different physical
therapy treatments. The study concluded that high
velocity low amplitude thrust technique was proved
to be more effective as compare to rest of the
interventions in managing the pain associated with
piriformis syndrome supporting the results of
current study [22].

A study at the college of chiropractors in
Chicago was carried out where they presented a
case with piriformis anomaly resulted into piriformis
syndrome and compression of sciatic nerve causing
pain down the legs and numbness as well. They
treated the related symptoms with high velocity low

amplitude thrust manipulation on sacroiliac joint and
this technique have shown significant changes in
patient’s symptoms i.e. pain intensity was improved
on visual analogue scale and overall functional
performance as well after treating the patient for 2
weeks on alternative days[23].

In a randomized controlled trial, participants
were divided into three groups i.e. group A, Band C
and administered with Sacroiliac joint manipulation,
lumbar spine manipulation with ischemic
compression and ischemic compression alone for 5
days respectively. This study has summarized that
over all the three interventions, sacroiliac joint
manipulation was proved to be more effectiveness
as compare to the remaining treatment options in
alleviating pain and improving pain pressure
threshold for patients diagnosed with chronic
piriformis syndrome [24]. The results of this study
strongly support the current study where sacroiliac
joint manipulation was proved to be more effective
in improving the overall pain.

In the current study, subjects in the
experimental group were intervened with
conventional physical therapy including stretching
exercises too with the addition of sacroiliac joint
thrust manipulation technique and this treatment
protocol resulted into greater improvement. A study
to compare the two physical therapy treatment
techniques in postpartum females suffering from
symptoms associated with piriformis syndrome to
improve pain and pain pressure threshold. The
included treatments were manipulation of sacroiliac

https://doi.org/10.52567/trj.v7i01.202
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joint with ice and stretch with the sacroiliac joint
manipulation alone. The study concluded that both
interventions are equally effective and has shown
significant effects on pain improvement and
pressure algometry[25]. This study favours the
current study results. Another study compares two
physical therapy treatment techniques, cross
friction massage and stretching exercise in patients
with piriformis syndrome. They reported that cross
friction massage is more effective in reducing pain
and improving functional abilities in patients with
piriformis syndrome as compare to stretching
exercises [14].

The results of current study showed that
strengthening exercises have effective results in
improving hip muscle strength and coordination for
both conventional and experimental group. A study
to measure the effectiveness of hip muscle
strengthening exercises along with conventional
physical therapy approach in improving gluteal
muscles  strength hence improving overall
musculoskeletal discomfort and pain associated
with chronic piriformis syndrome. The study showed
better compliance and effectiveness with
strengthening exercises in improving muscle
strength, coordination hence reducing weakness
and overall musculoskeletal discomfort resulted
from piriformis syndrome [26].

In this study, neural mobilization combined with
conventional physical therapy showed improvement
in reducing pain, improving piriformis length and
straight leg raise in patients with chronic piriformis
syndrome. According to Mulla AA. neural
mobilization and piriformis muscle stretching were
more effective in lowering the pain related to sciatic
nerve compression beneath the piriformis muscle,
improving efficiency of gluteal muscles majorly the
piriformis muscle and gait pattern [6]. A study was
conducted on patients with Piriformis syndrome to
determine the effectiveness of passive mobilization
of sciatic nerve versus self-mobilization. They
reported that both techniques were effective in
reduction of pain and improving hip functions but
passive mobilization was more effective in the
management of piriformis syndrome compared to
the self-mobilization for improving pain and hip
functions [27].

The current study reported that myofascial
release technique as a part of conventional physical
therapy showed improvement in reducing pain,
improving piriformis length and functional mobility
in patients with chronic piriformis syndrome. A
study to compare the effectiveness of myofascial
release technique with conventional physical
therapy in patients with chronic piriformis syndrome
to improve total piriformis muscle length, pain
intensity and functional mobility. The results of the
study concluded that myofascial release technique

resulted in to restore piriformis muscle length,
improving pain intensity and functional outcomes
and has significant effects as compare to
conventional physical therapy [28]. Another study
reported that soft tissue mobilization including
myofascial release with the addition of piriformis
stretching exercises along with sacroiliac joint
manipulation are of better treatment in patients
with pain due to piriformis syndrome [29].

The study is limited because most of the
participants in the study were females. This gender
heterogeneity may be confounding effect on the
results. The sensitivity of body because of piriformis
muscle trigger point should be differentiated from
the pain caused by repetitive placement of
Algometer’s tip over the targeted area on every step
of data collection. Algometer measurements were
taken by pressing the tip of the Algometer directly
over the area where piriformis muscle stiffness was
maximum. This method is just as same the ischemic
compression method so outcome measures can
have fluctuating results.

CONCLUSION

The conventional physical therapy with and
without sacroiliac joint manipulation were equally
effective in treating chronic piriformis syndrome to
improve the pain intensity, piriformis muscle length
and straight leg raise. But addition of sacroiliac joint
manipulation may improve pain pressure threshold
of the Piriformis muscle. The future studies are
recommended with more accurate method to
measure the pain pressure threshold should be
added in future studies. An equal gender and race
distribution in future studies would make it more
relevant to the population affected.
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postpartum depression in females with
lumbo-pelvic pain
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ABSTRACT

Background: Lumbopelvic pain (LPP) is common during pregnancy
associated with postpartum depressive symptoms. These negatively
affect maternal health and behavior, such as exercise and physical
activity ultimately leads to kinesiophobia.

Objective: To determine the association of kinesiophobia with
postpartum depression in females with lumbo-pelvic pain.

Methods: A cross-sectional study was conducted on 89 postpartum
women with lumbo-pelvic pain within six months of delivery in Jinnah
Hospital, Lahore. Nonprobability convenience sampling was used to
collect the data. Females presenting with lumbo-pelvic pain were
selected based on inclusion and exclusion criteria. Lumbo-pelvic pain
severity, kinesiophobia and depression were measured by Visual
Analogue Scale, Tampa Scale and Zung Self Rating Depression Scale,
respectively. Pearson correlation was used to determine the
correlation between kinesiophobia and depression.

Results: The mean age of participants was 29.14 + 3.28 years. The mean
pain score of lumbosacral pain was 1.989, Kinesiophobia was 47.5169
and depression was 60.2247. There was significant strong positive
correlation (r=0.786, p<0.001) between Kinesiophobia and postpartum
depression among female having lumbosacral pain.

Conclusion: There was strong association of kinesiophobia with
postpartum depression in females with lumbo-pelvic pain.

Key words: Depression, kinesiophobia, lumbo-pelvic pain, pregnancy
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INTRODUCTION

Pregnancy can have profound physiologic
effects on a female’s body affecting but not limited
to musculoskeletal system particularly the axial
system [1]. It brings about several musculoskeletal
changes including changes in posture and
subsequent musculoskeletal discomfort in the lower
back, pelvic girdle or both causing a reduction in the
quality of life of the young mothers by limiting or
disturbing their sleep and activities of daily living [2,

3]

Over half of pregnant females experience
lumbo-pelvic pain [3, 4] while about 5% to 40%
experience it even after six months of delivery [5]
and 20% are known to have painful episodes to as
long as 3 years post-delivery[6]. Furthermore, the
predominance of depressive symptoms being
multiple times higher in females experiencing
lumbo-pelvic pain for 3 months postpartum than
those without lumbo-pelvic pain is backed by
evidence[7].

Chronic pain often results in further limitation of
daily activities due to anticipation of pain which
aggravates depressive symptoms, immobility or
misuse [8]. The fear of pain leads to a fear of
movement termed as Kinesiophobia [9]which has a
strong positive correlation with pain of lumbopelvic
origin[10]. Kinesiophobia has shown to significantly
reduce physical activity thus not only negatively
impacting the overall the functional performance
[11] but particularly the mental state of an individual
as well due to being relatively dependent on others
for routine activities[12] . The fear of physical activity
causing pain increases immobility in postpartum
females and eventually leads to detoriation of
mental health[13].

Due to such negative consequences of chronic
pain, there needs to be found evidence regarding
association of kinesiophobia and depression in
postpartum females with lumbo-pelvic pain as it is
affecting a substantial population of young mothers.
The study aims to determine the association of
kinesiophobia with postpartum depression in
females with lumbo-pelvic pain.

METHODOLOGY

It was a cross-sectional study conducted in the
Gynecology and Obstetrics department of Jinnah
Hospital, Lahore from July to December 2021 after
taking approval from the Research & Ethics
Committee of Riphah College of Rehabilitation
Sciences (REC/RCR & AHS/[21/-529) The females
between age of 20 to 40 years having delivery
within last six months, having lumbo-pelvic pain
and being able to carry out activities of daily life
independently were included. Those with a history
of neoplasm, spinal fracture or systemic locomotor

disease as well as any previous spinal, femur or
pelvic surgery were excluded. The sample size was
calculated to be 81 using Epitool with 5% margin of
error and confidence interval of 90% while after
addition of 10% attrition rate, a sample size of n=89
was used [6]. Non-probability convenience
sampling technique was used to collect data.

Informed consent was taken before data
collection and confidentiality of the participants
was maintained. The outcome measure tools used
included Visual Analog Scale (VAS) for severity of
pain with a score between 1 to 3 denoting mild
pain, 4 — 6 moderate pain and 7 to 10 severe pain
[10]. Tampa Scale of Kinesiophobia (TSK) to
evaluate fear of movement, fear of work-related
activities, fear of avoidance and fear of re-injury
with a total score of the scale range from 17- 68,
where 17 means no kinesiophobia, 68 means
severe kinesiophobia, and score 18-67 indicates
kinesiophobia [11,12] in addition Zung Self-Rating
Depression Scale which is short-self-administered
survey to quantify the depressed status of a
patient. Each question is scored on a scale of 1-4 (a
little of the time, some of the time, good part of
the time, most of the time). The scores range from
25-100 with 25-49 representing normal state, 50-59
mild depression, 60-69 moderate depression while
70 and above denoting severe depression[14].

The data was analyzed on SPSS software
version 25. The data was presented with mean and
standard deviation for numerical variables while
frequencies and percentages calculated for
categorical variables. To determine the correlation
between  kinesiophobia  and  depression
determined by Pearson product-moment
correlation coefficient.

RESULTS

The Mean age was 29.14 + 3.28 years with
minimum age of 25 years and maximum age of 37
years. A total of n36(40%) subjects had parity
between 3 to 6 and n=53(59.55%) females had parity
between 1 to 3. The overweight subjects with a BMI
between 25-30 were n=43(48.31%), n=17(19.1%) were
obese with BMI > 30 and n=29(32.58%) were having
normal weight falling in range 18-25.

The mean score of lumbosacral pain on VAS was
1.98+0.28, the majority of participantsi.e., 82(92.13%)
had moderate pain 4(4.49%) had mild pain and
3(3.47%) had severe pain. As per Tampa scale the
mean score was 47.5169 + 10.243 years with
minimum score of 24% and maximum score of 63%.
no kinesophobia was present in n=4(4.5%) of
subjects, in n=80(89.9%) of subjects kinesiophobia
was present and severe kinesophobia was presentin
5(5.6%) of subjects.
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The mean score of depression on the Zung Self
Rating Depression Scale was 60.2247. The majority
of participants had severe depression i.e.
n=63(70.8%) while n=13(14.6%) had moderate
depression, n=10(11.2%) had mild depression with
only n=3(3.4%) participants not having any
depression at all.

The results showed that there was significant
strong positive correlation (r=0.826, p<0.001)
between Kinesiophobia (47.51+10.24)  and
postpartum depression (60.22+9.56) among female
having lumbosacral pain. (Figure 1)
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Figure 1: Correlation between the depression and kinesiophobia.

DISCUSSION

In the current study, we investigated the
association of kinesiophobia and postpartum
depression in females with lumbo-pelvic pain within
six months of delivery. The association between
kinesiophobia and depression in postpartum
females with lumbo-pelvic pain came out to be
significant.

The literature suggests that a variety of factors
can lead towards postpartum depression, one of
which is lumbo-pelvic pain itself in late
pregnancy[15]. Studies have shown that pregnancy
related lumbo-pelvic is related not only with physical
factors but with mental factors as well such as
stress, catastrophizing and fear avoidance beliefs
that are an outcome of fear of pain, re-injury and
movement [16]. It supported the results of the
current study in which majority of participants with
lumbopelvic pain reported severe depression. A
study was conducted to investigate the association
between pelvic girdle pain and fear of movement
and it was found that the latter is higher in pregnant
women with pelvic girdle pain than healthy pregnant

women [10] which is in accordance with the current
study demonstrating association of kinesiophobia
with postpartum females having depressive
symptoms as well as pain in pelvic region. It results
with the mechanism of fear avoidance model (FAM)
is the vicious circle wherein pain evolves into
depressive symptoms. This model is often applied to
patients with chronic pain, including LBP. According
to FAM, during a musculoskeletal pain episode,
catastrophizing brings on pain-related fear that
leads to avoidance of activities, and the excessive
caution might cause disability, disuse, and
depressive symptoms. Pain-catastrophizing patients
will maintain pain experiences, thereby fueling the
vicious circle of increasing fear and avoidance. One
element of this vicious circle is fear of movement
called kinesiophobia, which is defined as avoidance
behavior and hypervigilance to bodily sensations
which has been reported to be a predictive factor of
depressive symptom[8].

Ebina A et al. conducted a study on women
suffering from lumbo-pelvic pain in late pregnancy
to investigate association between depression and
kinesiophobia one month after delivery. In
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univariate analysis, kinesiophobia was higher in
females exhibiting depression than the group of
females with no depression with kinesiophobia at
one month after pregnancy being significantly
associated with depression[2]. A recent cross-
sectional study conducted by Sarwat M et. Al also
showed strong correlation between the variables
with a perceptibly high recurrence of kinesiophobia
in post-caesarian females with low back and pelvic
pain, [17] similar to the current study. Antunes RS et
al. also concluded in their study that patients with
low back pain and depression had a greater fear of
movement [18].

Since the data was collected from a single set-
up, and sample of convenience so the external
validity may be affected.

CONCLUSION

The depression among postpartum female
having lumbosacral pain has strong correlation with
kinesiophobia. it is recommended that future
studies may involve multiple centers nationwide
alongside analyzing association of other social
elements such as socioeconomic background and
interpersonal relationships which may impact both
depression and kinesiophobia in females with
lumbopelvic pain, which have not been addressed in
the current study.

Author’s Contribution

SS: Idea, concept and design, data collection.

ZH and SA: Drafting the work and revising it
critically for important intellectual content.

FA: Data collection and analysis of data and
interpretation of data.

SS, ZH, SA, FA, and FA: final approval of the version
to be published and agreement to be accountable
for all aspects of the work in ensuring that
questions related to the accuracy or integrity of
any part of the work are appropriately investigated
and resolved. All authors contributed to the article
and approved the submitted version.

Ethical Statement

The study was conducted in Gynecology and
Obstetrics department of Jinnah Hospital, Lahore
(DCC-29/01/2022) after taking approval from the
Research & Ethics Committee of Riphah College of
Rehabilitation Sciences (REC/RCR & AHS/[21/-529).

Consent Statement

Informed consent was obtained from all
subjects involved in the study.

Data Availability Statement

The data presented in this study are
available on request from the corresponding
author.

Acknowledgments

None to declare.

Conflicts of Interest

The authors declare no conflict of interest.
The funders had no role in the designof the study;
in the collection, analyses, or interpretation of
data; in the writing of the manuscript; orin the
decision to publish the results.

REFERENCES

1. Casagrande D, Gugala Z, Clark SM, Lindsey RW. Low Back
Pain and Pelvic Girdle Pain in Pregnancy. J Am Acad
Orthop Surg. 2015;23(9):539-49. [CrossRef]

2. Ebina A, Sawa R, Kondo Y, Murata S, Takada M, Fujii H,
Okuyama Y, Tanikawa Y, Souke K, Ono R. Influence of
kinesiophobia with pregnancy-related lumbopelvic pain
at late pregnancy on postpartum depressive symptoms.
Phys Ther Res. 2020 25;23(1):92-98. [CrossRef]

3. Chang HY, Yang YL, Jensen MP, Lee CN, Lai YH. The
experience of and coping with lumbopelvic pain among
pregnant women in Taiwan. Pain Med. 2011;12(6):846-53.
[CrossRef]

4. Mogren IM. Does caesarean section negatively influence
the post-partum prognosis of low back pain and pelvic
pain during pregnancy? Eur Spine J. 2007;16(1):115-21.
[CrossRef]

5.  Albert H, Godskesen M, Westergaard J. Prognosis in four
syndromes of pregnancy-related pelvic pain. Acta
obstetricia et gynecologica Scandinavica. 2001; 80(6):
505-10. [PubMed]

6. Norén L, Ostgaard S, Johansson G, Ostgaard HC. Lumbar
back and posterior pelvic pain during pregnancy: a 3-year
follow-up. Eur Spine J. 2002;11(3):267-71. [CrossRef]
[PubMed]

7. Gutke A, Lundberg M, Ostgaard HC, Oberg B. Impact of
postpartum lumbopelvic pain on disability, pain intensity,
health-related quality of life, activity level, kinesiophobia,
and depressive symptoms. Eur Spine J. 2011;20(3):440-
8. [CrossRef] [PubMed]

8. Vlaeyen JWS, Linton SJ. Fear-avoidance and its
consequences in chronic musculoskeletal pain: a state of
the art. Pain. 2000;85(3):317-332. [CrossRef] [PubMed]

9. GOmez-Pérez L, Lépez-Martinez AE, Ruiz-Parraga GT.
Psychometric Properties of the Spanish Version of the
Tampa Scale for Kinesiophobia (TSK). J Pain.
2011;12(4):425-35. [CrossRef] [PubMed]

10.  Arun B, Auriff SM, Nagarajan M. Association between the
acute low back pain and kinesiophobia-a Correlation
study. [CrossRef]

1. Ulug N, Yakut Y, Alemdaroglu i, Yilmaz 8. Comparison of
pain, kinesiophobia and quality of life in patients with low
back and neck pain. J Phys Ther Sci. 2016;28(2):665-70.
[CrossRef] [PubMed]

12. Das De S, Vranceanu AM, Ring DC. Contribution of
kinesophobia and catastrophic thinking to upper-
extremity-specific disability. J Bone Joint Surg Am. 2013
2;95(1):76-81. [CrossRef] [PubMed]

https://doi.org/10.52567/trj.v7i01.140


http://www.trjournal.org/
https://doi.org/10.52567/trj.v7i01.140
http://www.trjournal.org/
https://doi.org/10.5435/jaaos-d-14-00248
https://doi.org/10.1298%2Fptr.E9999
https://doi.org/10.1111/j.1526-4637.2011.01151.x
https://doi.org/10.1007/s00586-006-0098-8
https://pubmed.ncbi.nlm.nih.gov/11380285/
https://pubmed.ncbi.nlm.nih.gov/11380285/
https://pubmed.ncbi.nlm.nih.gov/11380285/
https://pubmed.ncbi.nlm.nih.gov/11380285/
https://pubmed.ncbi.nlm.nih.gov/11380285/
https://doi.org/10.1007/s00586-001-0357-7
https://link.springer.com/article/10.1007/s00586-001-0357-7
https://doi.org/10.1007/s00586-010-1487-6
https://pubmed.ncbi.nlm.nih.gov/20593205/
https://doi.org/10.1016/s0304-3959(99)00242-0
https://pubmed.ncbi.nlm.nih.gov/10781906/
https://doi.org/10.1016/j.jpain.2010.08.004
https://pubmed.ncbi.nlm.nih.gov/20926355/
https://www.researchgate.net/profile/Arun-Balasuburamaniam/publication/256438161_ASSOCIATION_BETWEEN_THE_ACUTE_LOW_BACK_PAIN_AND_KINESIOPHOBIA_-_A_Correlation_study/links/0c9605228b89cf2e7f000000/ASSOCIATION-BETWEEN-THE-ACUTE-LOW-BACK-PAIN-AND-KINESIOPHOBIA-A-Correlation-study.pdf
https://doi.org/10.1589/jpts.28.665
https://pubmed.ncbi.nlm.nih.gov/27064399/
https://doi.org/10.2106/jbjs.l.00064
https://pubmed.ncbi.nlm.nih.gov/23283376/

13.

14.

15.

16.

17.

18.

www.trjournal.org T. Rehabili. J. 2023:07(01):483-487

Hassan et. al.

Persson M, Winkvist A, Dahlgren L, Mogren I. “Struggling
with daily life and enduring pain”: a qualitative study of
the experiences of pregnant women living with pelvic
girdle pain. BMC pregnancy and childbirth. 2013; 13(1): 1-9
Gaynes BN, Gavin N, Meltzer-Brody S, Lohr KN, Swinson
T, Gartlehner G, Brody S, Miller WC. Perinatal depression:
prevalence, screening accuracy, and screening
outcomes. Evid Rep Technol Assess (Summ).
2005;(119):1-8. doi: 10.1037/€439372005-001

Breen TW, Ransil BJ, Groves PA, Oriol NE. Factors
associated with back pain after childbirth.
Anesthesiology. 1994;81(1):29-34. [CrossRef] [PubMed]
Bakker EC, van Nimwegen-Matzinger CW, Ekkel-van der
Voorden W, Nijkamp MD, Véllink T. Psychological
determinants of pregnancy-related lumbopelvic pain: a
prospective cohort study. Acta obstetricia et
gynecologica Scandinavica. 2013; 92(7): 797-803; Olsson
C, Buer N, Holm K, Nilsson-Wikmar L. Lumbopelvic pain
associated with catastrophizing and fear-avoidance
beliefs in early pregnancy. Acta obstetricia et
gynecologica Scandinavica. 2009; 88(4): 378-8s.
[CrossRef]

Mahmood S, Nadeem S, Magsood U, Arshad HS, Naqvi R.
Frequency of pain Catastrophizing and Kinesiophobia
among post cesarean females with low back and pelvic
pain. JSOGP. 2018; 8(2): 100-03

Antunes RS, de Macedo BG, Amaral Tda S, Gomes Hde A,
Pereira LS, Rocha FL. Pain, kinesiophobia and quality of
life in chronic low back pain and depression. Acta Ortop
Bras. 2013;21(1):27-9. [CrossRef] [PubMed]

https://doi.org/10.52567/trj.v7i01.140


http://www.trjournal.org/
https://doi.org/10.52567/trj.v7i01.140
http://www.trjournal.org/
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-111
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-111
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-111
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-111
https://doi.org/10.1037/e439372005-001
https://doi.org/10.1097/00000542-199407000-00006
https://pubmed.ncbi.nlm.nih.gov/8042807/
https://doi.org/10.1111/aogs.12131
https://jsogp.net/index.php/jsogp/article/view/117
https://jsogp.net/index.php/jsogp/article/view/117
https://jsogp.net/index.php/jsogp/article/view/117
https://jsogp.net/index.php/jsogp/article/view/117
https://doi.org/10.1590/s1413-78522013000100005
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3862015/

www.trjournal.org

T. Rehabili. J. 2023:07(01):488-494 Obdid et. al.

Designation & Affiliation

" Research Officer, Armed Forces Institute of
Cardiology and National Institute of Heart Diseases
(AFIC-NIHD). Islamabad, Pakistan.

* Assistant Professor, Faculty of Rehabilitation &
Allied Health Sciences. Riphah International
University Islamabad, Pakistan

> Rehab House Officer. Pakistan Railway Hospitd
Rawalpindi, Pakistan.

* Lecturer, Institute of Health and Management
Sciences, Islamabad, Pakistan

Citation

Obaid S, Sana A, Saleem M, Ahmed H, Kiani S.
Shamshad M. Knowledge, attitude, and practice
behavior regarding blood pressure among physical
therapists of twin cities. T. Rehabili. J.
2023:07(01);488-494. doi: 10.52567/trj.v7i01.161

Copyright (c) 2023

Sumaiyah Obaid, Ayesha Sana, Mahrukh Saleem, Hina
Ahmed, Sania Kiani and Muniba Shamshad. This work
is licensed under a Creative Commons Attribution 4.0.
Authors retain copyright and grantthe journal right of
first publication and allows others to share the work
with an acknowledgment of the work’s authorship
and initial publication in this journal. No use,
distribution or reproduction is permitted which does
not comply with these terms.

Received on: 06-05-2022
Revision on: 11-03-2023
Published on: 31-03-2023

Correspondence

Sumaiyah Obaid: Assistant Professor,
International University Islamabad, Pakistan
E-mail: sumaiyah.obdid@riphah.edu.pk

Riphah

Research Article

Knowledge, attitude and practice
behavior regarding blood pressure
among physical therapists of twin cities

Ayesha Sana’, Sumaiyah Obaid 2, Mahrukh Saleem3, Hina Ahmed3, Sania Kiani>
Muniba Shamshad4

ABSTRACT

Background: Blood pressure (BP) monitoring has a very crucial role in
physical therapy for accurate evaluation and re-evaluation of the
patient, otherwise it can lead toinaccurate clinical decision making and
the patient may be falsely diagnosed. It is an important cardinal sign
that cannot be neglected in making clinical decision, may put the
individual to a greater risk of cardiovascular and other health problems.

Objective: to explore the knowledge, attitude, and practice behavior
regarding BP among physical therapists (PT) of twin cities.

Methods: A cross sectional study was conducted in 6 months, from
January 2019 to June 2019 in different hospitals of Islamabad and
Rawalpindi. The data was collected from n=296 PT of twin cities after
obtaining the written consent. The data of knowledge, attitude and
practice behaviors towards BP was collected by semi structured
questionnaire. The results were presented in table and graph while
description was given as Mean + SD and f (%).

Results: The mean age of study participants was 28.4+3.71 years. The
overall mean score of knowledge (4.27+3.05) showed that
n=159(53.72%) participantsin the study have poor knowledge about the
information related to BP. While attitude score (19.74+.2.29) showed
that majority of the sample n=179(60.47%) have positive attitude
towards the importance of BP evaluation during assessment,
management and educating the patient. While observing the
behaviour, mean score (14.55£4.78) showed that physical therapist has
acceptable behaviour towards the BP measurement. But frequency
distribution showed that n=160(54.05%) physical therapist has poor
behaviour towards BP measurement during their practice.

Conclusion: The knowledge and practice behavior regarding the BP
assessment and evaluation among the physical therapist is very poor,
while their attitudeis positive towards theimportance of BP evaluation
during assessment, management and educating the patients.

Keywords: Blood pressure, inpatient clinic, outpatient clinic, physical
therapy.
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INTRODUCTION

Blood pressures (BP) influence by five
physiological factors including cardiac output (CO),
circulating blood volume, peripheral vascular
resistance, blood viscosity and vessel wall
elasticity[1, 2]. It isan important cardinal sign that
cannot be neglected in making clinical decisions. The
BP monitoring is considering a vital part of clinical
examination because agreater value of BP putsthe
individual to a greater risk of future health problems.
There are several methods to measure the including
mercury sphygmomanometer but the auscultatory
method of measuring BP has always been
considered the standard method for measuring BP
but with advancing research many more techniques
of measuring BP are now in practice [1, 3].

According to Guide to Physical Therapist
Practice, vital sign assessment including BP should
be made essential during physical therapy
examination and managementfor patients with and
without cardiopulmonary disease[4]. The BP should
be measured accurately but if the physical therapist
fails to do soit canlead toinaccurate clinical decision
making and the patient may be falsely diagnosed
[5]. The BP monitoring gives the physical therapist
an overview about the energy consumption during
ambulation and it can help to select the highly
appropriate assistive device for the patient. BP
evaluation guides the physical therapist in such a
way that if the patient shows an abnormal BP report
then the therapist isrequired to reduce the intensity
of exercise protocol or intervention [6].

Many clinicians are not able to make optimal
decisions based on visual inspection and past
medical history of the patient thus making the BP
measurement an integral part of examination [7].
Reported records show that many health care
professionals including PTs and nursing staff lacked
knowledge and skills about taking accurate BP
readings[8]. Millar et al[ 6] have reported that there
is a considerably low number of PTs in outpatient
clinical settings that follow the practice guidelines
for measuring heart rate (HR) and BP which
increases the risks of CVS mishaps while giving
physical therapy sessions. Low numbers of
physiotherapists who measure BP and HR according
to the guidelines, which can lead to poor decision
making and affects the ability of physical therapist to
make an accurate exercise protocol[9]. As the
hypertension is a major risk factor for many other
diseases and can be a contraindication to
intervention so, BP monitoring should be considered
important before starting a physical therapy
intervention[10].

There is lack of literature regarding the
knowledge, attitude and practice of physica
therapist for blood pressure measurementbefore or

after the intervention. So the current study was
conducted to explore the knowledge, attitude and
practice behavior regarding BP among Physical
therapist (PTs) of twin cities (Islamabad &
Rawalpindi), also investigate association between
blood pressure attitudes, practice behaviors and
knowledge in PTs serving for in out-patient and in-
patient units.

METHODOLOGY

The study design was cross sectional survey,
conducted at private and government hospitals of
Rawalpindi and Islamabad, Pakistan from January
2019 to December 2019, after getting approval from
the research and ethical committee (REC) of Faculty
of Rehabilitation & Allied Health Sciences, Riphah
International University Islamabad  Pakistan.
(RIPHAH/RCRS/REC/Letter-0642). The non-
probability convenient sampling technique was used
for data collection. The sample size was n=296,
Physical therapists working in in-patient and out-
patient clinical settings, at least 1 year of work
experience in clinical setting, both male and female
were included in study. As the Physical therapist
assistants, DPT students, and PTs providing Home
based physical therapy were excluded.

The data was collected after taking written
informed consent from all the study participants.
The semi structured questionnaire was used to
explore the Attitudes, Knowledge, and Practice
Behaviors of Physical therapist regarding Blood
Pressure survey tool was used and found good
(0.40-0.75) and excellent (>0.75) reliability in
respective cultural practices [11].

The 23 items questionnaire was consist of
questions related to knowledge (12-items], attitude
(5-items) and behavior (6-items) used to explore the
Attitudes, Knowledge, and Practice Behaviors of
Physical therapist regarding Blood Pressure. The
itemsresponses of attitude (Maximumscore 25) and
behavior (Maximum score 30) were on 5-point Likert
scale used while binary options i.e. correct or
incorrect were used to evaluate the knowledge
(maximum score 12). The higher score shows good,
highly positive and very good knowledge, attitude
and behavior respectively Data analysis was done
with SPSS version 23.

RESULTS

In current study a total of n=167(56.4%) were
female and n=129(43.6%) were male respectively.
The mean age of study participants was 28.4+3.71
years. The patient population for which physical
therapist provide physical therapy services, n=6(2%)
from integumentary physical therapist, n=142(48%)
from musculoskeletal physical therapist, n=60(20%)
from  cardiopulmonary  physical  therapist,
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n=85(28.7%) from neuro physical therapist, n=3(1%)
from others.

The overall mean score of knowledge
(4.27%3.05) showed that n=159(53.72%) participants
in the study have poor knowledge about the
information related to BP. The mean and frequency
of responsesregarding knowledgeitemsand overall
score can be seenin table 3 & figure 4.

The mean score of attitudes (19.74+.229)
showed that majority of the sample n=179(60.47%)
have positive attitude towards the importance of BP
evaluation during assessment; management and
educating the patients (figure 1). The mean score
and frequency of responses for attitude domain can
be seenin table 1.

Table 3: Knowledge items with their mean score and frequency distribution

Items Meant.SD Incorrect Correct
BP value between 120 mm Hg - 139mm Hg considered to indicate systolic pre-hypertension .60+.49  118(39.9) 178(60.1)
BP value(s) between 80 mm Hg -89 mm Hg considered to indicate diastolic pre-hypertension .43+.49  167(56.4)  129(43.6)
BP value(s) between 140 mm Hg-159 mm Hg considered to indicate systolic hypertension .48+.50  152(51.4)  144(48.6)
BP value between 90 mm Hg — 99 mm Hg considered to indicate diastolic hypertension .40%.49  175(59.1)  121(40.9)
Itis contraindicated to start exercise with a systolic BP reading of 18omm Hg or above .32+.47  199(67.2)  97(32.8)
Itis contraindicated to start exercise with a diastolic BP reading of 110 mm Hg or above .13%.34 256(86.5)  40(13.5)
Itis recommended to terminate exercise with a systolic BP reading of 18omm Hg or above .35£.48  190(64.2)  106(35.8)
Itis recommended to terminate exercise with a diastolic BP reading of 110 mm Hg or above .28+.45  211(71.3) (28.7)

It is recommended to inform a physician or similar health care provider of a systolic BP reading

between 8ommHg — 99 mmHg

.09%.29  268(90.5) 28(9.5)

It is recommended to inform a physician or similar health care provider of a diastolic BP reading

between 40mmHg -69mmHg

.37+.48  186(62.8) 110(37.2)

It is recommended to inform a physician or similar health care provider of a systolic BP reading

140mmHg -169mmHg

2744 214(72.3)  82(27.7)

It is recommended to inform a physician or similar health care provider of a diastolic BP reading

100mmHg-139mmHg

.08+.27  271(91.6) 25(8-4)

Knowledge Score

4.27£3.05

200

150
9
QE 100

50 85
32.09%
42
14.1%%
0 ,
Poor (0-4) Fair (5-8) Good (9-12)

Figure 3: Frequency distribution of Knowledge domain
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Table 1: individual items of Attitude domain with mean value and response frequency

MeanzSD Stcrongly Disagree Neutral Agree Strong|
disagree y agree

| feel itis important to take a BP reading on every patient/client
during an evaluation or re-evaluation 3-97+73 2(07) 105-4) 42(14.2) 181(611) - 61(20.6)
| feel itis important to take a BP reading on every patient/client
PRIOR to physical therapy treatment 3.82+.86 8(27) 20(6.8) 33(11) 189(63.9  46(155)
| feel it is important to take a BP reading on every patient/client
AFTER physical therapy treatment 3.89+.72 5(1.7) 1034)  34(11.5)  208(70.3)  39(13.2)
I feel I am able to take an accurate BP reading 3.97+.77 8(2.7) 2.0.7) 39(13.2) 188(63.5)  59(19.9)
| feel confident in my ability to educate patients/clients about BP
related findings 4.06+.68 4(1.4) 2(0.7) 29(9.8) 196(66.2)  65(22)
Attitude Score 19.74+.2.29

200

150

n(%)

100

a0

1

0
NegO.349"o

10)

Positive (16-20)

Highly Positive (21-25)

Figure 1: Frequency distribution of attitude categories

While observing the behaviour, mean score
(14.55+4.78) showed that physical therapist has
acceptable  behaviour  towards the BP
measurement. But frequency distribution showed
that n=160(54.05%) physical therapist has poor

Table 1: individual items of Behaviour domain with mean value and response frequency

behaviour towards BP measurement during their
practice. (Figure 2)

The descriptive statistics of individual item
can be seenin table 2.

<Half Of >Half The

Mean+SD Never Seldom . . Always
Time Time

A physical therapy assistant, technician, or other health care
provider obtains the BP measurement in my practice setting 1.60:.98  188(635) 67(226)  20(6.8) 13(4-4) 8(27)
I measure BP during patient/clientevaluation or re-evaluation ~ 1.50+.94  205(69.3)  59(19.9)  17(5.7) 4(1.4) 11(3.7)
| measure BP on a patient/client PRIOR to physical therapy
treatment 1.61£1.06  197(66.6)  53(17.9)  25(8.4) 6(2) 14(4.7)
I measureBP on a patient/client AFTER physica
therapy treatment 1.53+1.03  212(71.6)  39(13.2) 9(3) 12(4.1) 2(0.7)
I inform a patient/client of their BP reading after each
measurement 2.93%1.85 120(40.5)  34(11.5)  10(3.4) 9(3) 123(41.6)
| standardize the patient/client position each time | perform
2 BP measurement 1.85£1.32  187(63.2)  38(12.8)  23(7.8) 23(7.8) 23(7.8)
Behaviour Score 14.55+4.78
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Figure 2: frequency distribution of Behaviour category
DISCUSSION

The main objective of this study was to explore
the physical therapist (PT) attitudes, practice
behaviors and knowledge regarding blood pressure
during patient evaluation and management. The
results showed that PT has poor knowledge and
practice behavior about the blood pressure
characteristics and importance during their clinical
practice but having the positive attitude.

The results of the current study show that more
than three fourth of the respondents were agreed
and strongly agreed on the fact that BP monitoring
is essential for patient evaluation and reevaluation
but only 7% of the respondents performed BP
measurement during evaluation [12]. Itis considered
very important to measure BP prior to physica
therapy as it tells about the cardiovascular risk
factors of the patient, astudy conducted by Scherer
SA et al shows that most of the physical therapists
working in the in-patient and out-patient clinical
settings admit that measuring BP is necessary for
cardiovascular risk factor screening and exerdcise
prescription but majority of them do not monitor
vital signs including BP before staring an
intervention[13]. According to the study conducted
by Sara Arena about 50% of the respondents showed
disagreement in measuring BP during patient
evaluation/ re-evaluation. More than half of the
respondents were disagreed and strongly disagreed
that BP measurement is important prior and after
the physical therapy treatment. The research
showed that about more than three fourth of the
participants felt confident in their ability to measure
BP and educate patient regarding their BP readings
and these results coincide with the previous
literature[11) . Conversely our research showed that
a significant

ratio of physical therapists were agreed and strongly
agreed that BP evaluation should be made essential
before and after physical therapy intervention.

The results of our study also showed that there
are actually avery low number of physical therapists
who actually pay importance to measure BP in the
clinical settings. A study conducted by Millar eta [6]
which states that thereis a considerably low number
of physical therapists in outpatient clinical settings
that follow the practice guidelines for measuring
heart rate and blood pressure. Ferese et al has also
reported that there is a low frequency of
physiotherapists who measure blood pressure and
heart rate accordingto the guidelines which can lead
to poor decision making and affects the ability of
physical therapist to make an accurate exercise
protocol. The majority of the physical therapists and
health care providers have enough training in the
techniques of measuring BP, but due to lack of
attitude and interest they do not implement these
guidelinesin the practice settings[9]. Current study
depictsthat 92.9 %( n=275) shows A physical therapy
and other health care provider not obtained the BP
measurement in there practice setting.

As far as behavior was concerned the
respondents showed a poor behavior regarding BP
measurement. The present research also shows that
about 90% of the physical therapist population in the
twin cities did not consider measuring BP important
prior and after physical therapy treatment. A study
conducted by Ferese et al showed that nearly
quarter of the participants did not measure BP
routinely because they thought that the information
can be obtained by patient’s history [9]. Another
study conducted by Sara Arena also supports that
about 85% and 96% physical therapists did not
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consider BP measurement important before and
after physical therapy intervention respectively[11].
The findings of our conducted research shows that
about half of the respondents did not felt important
to inform their patients about their BP readings.
Nearly three fourth of the respondents did not
standardize the position of their patient while
measuring BP and this statementis supported by the
research conducted by Ferese et al [9] as they
observed that most of the health care providers only
check BP in the sitting position.

Despite having established guidelines and
classification[14] of BP the incorrect answers to the
knowledge questions is a question mark. The
findings of a study show that the knowledge of the
physical therapists regarding HTN and P-HTN SBP
values was at the rate of 23% and 17% and the DBP
values at the rate of 25% and 19% respectively[11].
The findings of our study showed that about more
than half of the respondents had correctknowledge
about Pre hypertension systolic blood pressure
value but the ratio of the respondents knowing the
correct DBP value was less than half. The
respondents that mentioned correct HTN SBP and
DBPrangeswere less than half. American College of
Sports Medicine guideline suggest that exerdise
should be terminate at the SBP value higher than
200mmHg and another reference shows that SBP
value higher than 260mmHg is recommended to
terminate exercise [14, 15].

In the current study about half of the
respondents did not evenbother to guess the value
and in the remaining half, most respondents
mentioned incorrect values regarding terminating
exercise.Inevidence, itindicatesthe blood pressure
control with exercise improves the health, but it
requires educating knowledge for development of
attitude and practicing[16].The conducted research
shows that almost three fourth of the respondents
had manual BP apparatus with the cuff size of an
adult in their practice settings. Almost 70% of the
respondents felt barriers in measuring BP in their
clinical sites due tolack of time due to multitasking,
in availability of proper BP apparatus and lack of
proper knowledge, training and insufficient
behavior regarding BP measurement. Furthermore,
inaccurate BP equipment’s and work load were a
main issue[10].

The sample size is very low and study is only
conductedin twincities. So the external validity may
be compromised. Although the questionnaire has
good reliability but need to be improved further for
accurate information.

CONCLUSION

The knowledge and practice behavior regarding
the BP assessment and evaluation among the
physical therapist is very poor, while their attitude is

positive towards the importance of BP evaluation
during assessment, management and educating the
patients. As a Doctor of Physical Therapy (DPT), Itis
claimed that we can have direct access of the
patients on the bases of their knowledge and
training during education. It is recommended the
institutions offering the DPT must improve there
standard of teaching and training not regarding the
BP but also about the other related subjects which
facilitate direct access of the patients. It is also
recommended to explore these areas with more
reliable measures.

Furthermore, the health care departments
should take aninitiative to make BP examination and
assessment an essential part of patient’s primary
health care protocol.
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ABSTRACT

Background: The musculoskeletal issues are now common in excessive
use of mobile phone for communication, gamming and socialization on
internet. The excessive use of mobile phone may decrease the muscle
strength and lead to poor posture ultimately functional impairment
related to upper extremity.

Objective: to determine correlation among duration of mobile phone
usage, neck posture, disabilities and hand grip strength.

Methods: A correlational cross-sectional study was done at Riphah
International University Lahore from March 2020 to February 2021. The
target population was male and female young students of 18 to 24
years, used mobile phone more than 6 hours in a day. A total of n=400
subjects participated in the study in which n=235 were females and
n=165 were males. The information was gathered using the DASH
Questionnaire to identify upper limb problems, the photogrammetry
method to determine the cervical angle, and a dynamometer to
determine the strength of each hand's grasp. The pearson product-
moment correlation coefficient was done by using SPSS version 21.

Result: The mean age of the study participant was 20.99+2.34 years. A
total of n=165(41.25%) were male and remaining n=235 females
participated in the study. Increase use of mobile had negative
significant small correlation with degree of cervical angle (p=0.04),
right hand grip strength (p=0.01) and positive significant small
correlation with DASH score (0.01). While no significant correlation
between daily use of mobile phone and left-hand grip strength

Conclusion: The study concluded that as the duration of mobile phone
usage increased, the forward head posture and disabilities of the upper
limb also increased. But the grip strength of right hand decreased as
the mobile phone duration is increased.

Key words: Correlation, disabilities, female, grip strength, mobile
phone, male, posture.
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INTRODUCTION

As they are used for email, internet surfing and
gaming, smartphones now have a major role to play
in the daily lives of people. More heavy dependence
of users on the mobile phone may lead to
musculoskeletal injuries [1, 2]. In the past two
decades, the incidence of chronic neck and shoulder
pain has enlarged dramatically between the age
group of 20 to 34 years. While holding a handheld
device with a flexed head and neck pose,
gravitational stresses on the neck muscles are
reported 3-5 times greater than seated neutral
position because of maximum head and neck flexion
angle throughout texting [3].

Many symptoms, including headache, hand
tremor, and finger pain, are frequently reported by
smartphone users. Researchers found that at least
one area of the upper extremities, upper back, and
spine where users of mobile devices report
discomfort [4]. The use of smartphones frequently
can be linked to health issues like wrist and neck
discomfort and exposes hands to high pressures
that can cause hand pain, thumb pain, and
musculoskeletal disorders [5]. The females are more
addicted to mobile phone usage. The study
concluded that male subjects show more Upper limb
disability [6].

Smartphone use is associated with poor neck
posture (forward head posture), which might cause
neck discomfort [7]. Long-term usage of a mobile
device in such positions might cause or exacerbate
"text neck" symptoms, which are pain symptoms on
oraround the neck [8]. It has been shown that issues
with the spine, shoulder, and forearm/hands are
significantly correlated with occupational exposure
at work and psychosocial risk factors [9]. According
to reports, university students use their cellphones
for more than 3.5 hours every day on average to
send texts, make phone calls, arrange meetings, and
conduct online searches [10]. The most prevalent
disease of muscle weakness and text collar, as well
as a decreased cervical range of motion, have all
been linked to smartphone use, according to other
studies [11, 12, 13, 14].

Literature suggested the disabilities and
posture in mobile users common but there is paucity
in the literature on direct relationship with hand grip
strength not the grip strength of both hands. So the
current study was conducted to determine
correlation among duration of mobile phone usage,
neck posture, disabilities and hand grip strength.

METHODOLOGY

A correlational Cross-sectional study was
conducted within 6 months after the approval of
ethical committee of RCRS (REC/RCRS/20/2030)
Riphah International University Lahore Campus

Pakistan from October 2020 to March 2021. The non-
probability convenient sampling technique was used
to collect data. The sample size was n=400 which
was calculated by using online Rao software by using
previous study [15]. The young male and females
between aged 18 to 24 years who uses mobile
phones more than 6 hours per day were included in
the study. All such individuals having any kind of
injury in the arm, any deformity, having any other
musculoskeletal problem in upper limb because of
any other reason were excluded from the study.

Written informed consent was taken from the
participants before the start of data collection. All
participants were asked to fill demographics and
DASH Score Questionnaire data sheet [16]. The grip
strength of both hands was measured using
handheld dynamometer. Grip strength of right and
left hands were measured 3 times on both hands
with resting pause of 1 minute between every trial.
The average of every hand was calculated [6]. To
find out cervical angle photogrammetry method was
used [17]. The participants were asked to stand in
neutrally position locate and mark C7 spinal process
and took the picture of participants from lateral side
and then analyze in photogrammetry software
(Image J software) to calculate the degrees of
craniovertebral angle. Digital video camera (Sony
16.1 M pixels) was used to take picture [18].

The demographic data was presented as mean,
standard deviation, frequency, and percentages.
The Pearson’s product- Moment Correlation (r) was
used to find association of excessive mobile use with
hand grip strength, upper limb disability and posture
individually for females and males. The SPSS version
21was used for data analysis and level of significance
was set at p<0.05.

RESULTS

A total of n=77 participants were female and
remaining n=73 was male in the study. Most
participants have age above the 20 years (n=135) and
below 20 were n=15. A total n=127 were belong to
middle, n=8 was from upper and remaining n=15 was
from low socioeconomic status. The frequency
distribution of the occupation, marital status, family
system, diagnosis time, history of kidney transplant
and patients on dialysis can be seen in table 1.

The mean age of the study participant was
20.99%2.34 years. A total of n=165(41.25%) were male
and remaining n=235 were female participated in the
study. The average use of mobile was 8.47+2.25
hours per day. The mean degree of cervical angle
was 46.4+5°, the right hand grip strength was
25.31%10.65, left hand grip strength was 22.8+15.51
and mean total score of DASH was 16.81+15.67 which
showed that mobile phone user have mild disability.
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The Pearson product-moment correlation
coefficient showed that increase use of mobile had
negative significant small correlation with degree of
cervical angle (p=0.04), right hand grip strength

(p=0.01) and positive significant small correlation
with DASH score (0.01). While no significant
correlation between daily use of mobile phone and
left hand grip strength. (Table 1)

Table 1: Correlation between mobile phone usage on posture, grip strength and disabilities

Cervical Grip Grip DASH
angle® strength strength Score
(Rt hand) (Lt hand)
Daily use of r-value -0.01 -0.128 0.039 0.256
mobile (hrs) p-value 0.04* 0.01* 0.44 0.01%

Level of significance: p<0.05%, p<0.01** * p<0.001***

DISCUSSION

The current study is conducted to determine
the correlation of mobile phone usage on grip
strength of right and left hands, disabilities of the
upper extremity and to check cervical angle
(forward head posture) in female and male
students. This result implied that as the number of
hours of mobile usage increase, the more probability
of to have Disabilities of the Arm, Shoulder and Hand
and cervical angle problem (forward head posture).
Findings also revealed a negative connection and
statistically significant that grip strength of right
hand decreases as mobile phone usage increases in
duration and there was a positive link between using
a phone and the left hand's grip strength, with no
statistically significant outcomes.

A researcher investigated the effects of mobile
phone usage. In that research the effects of mobile
phone on functional hand performance, handgrip
strength, pinch strength and overall hand function
were evaluated. The findings showed that handgrip
strength, hand-pinch strength and DASH scores
were substantially reduced using mobile phone. On
the dominant side, grip strength and hand-pinch
strength capabilities were weaker than the non-
dominant side in the mobile phone-user high-
frequency community. Such results suggested that
overuse of mobile phones predominantly can affect
the dominant hand because it is more involved in
everyday activities [19] which is quiet similar to
recent study.

According to a study the three main risk factors
(1) posture, (2) muscle force and (3) muscle use were
identified in studies which are responsible for upper-
limb musculoskeletal disorders. Three bad postures
are usually assumed by mobile phone users included
the stretching or bending the shoulders greater than
20 degree, setting elbows greater than 100 degrees
and bending wrists greater than 15 degree with
ulnar variations and bending the forward neck and
trunk 20 degree or greater [20].

Another research contrasted two young adult
groups with a non-mobile phone user group that

was a control group and a group that used mobile in
excess , in which found that high-frequency mobile
phone users have distended median nerve, further
thumb pain, reduced pinch intensity and hand tasks
compared to less-frequency mobile phone users[10].

A study revealed that there was an opposite
relationship between prolonged use of mobile
phones and handgrip and pinch-grip strength. The
outcome showed that the weaker handgrip and
weaker pinch-grip were associated with longer use
of mobile phones. Young people should be
conscious of the adverse effect of mobile phone [21].

Research to include information that could be
used to help avoid musculoskeletal disorders caused
or worsened by the use of smartphones. Repeated
movements in a static pose can lead to a number of
issues, such as shoulder and neck problems. The
longer the display terminals are used, the greater
the bending angles of the bone of the neck and the
bone of the waist. According to research, the
adoption of an incorrect pose for a long period of
time can lead to a decline in the function of the waist
muscles, causing waist pain. In this research, it was
found that the most frequently encountered forms
of pain were neck pain and shoulder pain. It was also
shown that the bending angles of the neck and back
bones increased considerably [22].

Some other demographic factor may contribute
in the neck pain, disability and hand grip strengthi.e
gender base differences, position while using the
mobile phone etc. these factor were not evaluated
in the study.

CONCLUSION

Itis concluded that increase in number of hours
of mobile phone usage the probability of forward
head posture, Disabilities of the Arm, Shoulder and
Hand (DASH) increases and the probability of the
grip strength of dominant hand was decreased.
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Effect of Kegel exercises on distress
symptom and quality of life in elderly
Pakistani female with urinary
incontinence- A randomized control trial
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Azfar®

ABSTRACT

Background: The stress urinary incontinence was the reason the
affected women experienced anxiety and depression. the more severe
the symptoms of stress urinary incontinence were, the more negative
impact to aspects of quality of life was seen.

Objective: To determine the effects of Kegel exercises on distress
symptom and quality of life in elderly Pakistani female patients with
stress urinary incontinence.

Methodology: A single-blinded, randomized control trial was
conducted on n=50 female patients having stress urinary incontinence
at department of physiotherapy, Haleema Siraj Hospital Rawalpindi
from January 2021 to June 2022. The participants with the age above 55
years were recruited through non-probability convenient sampling
technique and divided into experimental and control group; n=25
participants in each group. The experimental group received Kegel
exercise as an intervention for three months and 3-4 time/day. While
control groups didn’t received any intervention but continue the
regular medicines. Both groups were evaluated pre and post
interventional (after 3-months) by using urinary distress inventory
(UDI) for distress symptoms and incontinence impact questionnaire
(11Q) for quality of life. SPSS version 21 was used for data analysis.
Independent t-test was used for between group comparisons of mean
differences.

Results: The mean age of the study participants was 65.00+8.90 years.
Between group analysis, showed that symptom distress {MD=16.21,
95%Cl (3.10 t0 14.55) on urinary distressinventory (short Form), and life
quality {MD=8.83, 95%Cl (3.10 to 14.55) on incontinence impact
questionnaire significantly greater in experimental group as compared
to the control group.

Conclusion: Kegel exercises significantly improved distress symptoms
and quality of life in females with stress incontinence.

Keywords: Elderly, incontinence, kegel exercises, stress incontinence.
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INTRODUCTION

Urinary incontinence (UI) is defined as
involuntary loss of urine that leads to social or
hygienic problem which can occur in children, men,
and women, but females are more commonly
affected [1]. According to a recent literature, Ul
affected women twice as often as men. The Ul in
young women is 20-30%, the percentage in middle
aged women is 30-40% and up to 50% in elderly
female[2]. Studiesreported that the most important
factors affecting the incidence of Ul in females are
age, obesity, diabetes, education, delivery rank,
hypertension, urinary tract infection, and
smoking[3].

Stress incontinence (SI), over active bladder
(OAB) or urgency incontinence (Ul), and mixed
urinary incontinence (MUI) are common types of
urinary incontinence. The prevalence of Sl is 74.19%,
while OAB and MUI is 12 to 56% [4]. The Sl is a
complaint of involuntary leakage on effort or
exertion i.e. sneezing or coughing, Ul is involuntary
leakage along with urgency while MUl is a complaint
of involuntary leakage associated with urgency, and
also with effort, exertion, sneezing and coughing,
Also, nocturnal enuresis is any involuntary loss of
urine occurring during sleep.  Post-micturition
dribble and continuous urinary leakage indicates
other symptomatic forms of incontinence [1].

According to 6% International Consultation on
Incontinence, any pelvic organ prolapse or
urogenital atrophy, vaginal or rectal prolapse, pelvic
floor muscle weakness, estrogen deficiency,
comorbidities, and UTI are the possible causes of
urinary incontinence [1] Urinary incontinence is
associated with poor quality of life because of
depression, anxiety, psychological distressed,
emotionally disturbed, and poor life satisfaction
contributes to poor quality of life [5]. Different
treatment approaches including pharmacological,
surgical procedures and behavioral therapy has been
used for the Ul treatment[6]. Use of medicines
including alpha adrenergic antagonist, bladder
training, anti-muscarinic, and beta 3 agonist is found
very helpful for management of Ul [1]. Conservative
management was first line of treatment due to
significant results. Previous studies found that pelvic
floor exercises significantly improve Ul [6].

Furthermore, Kegel exercises reported 30-90%
success rates in females with SI. In Kegel exercises,
the number of contractions and duration of holding
time isdecided according to the need of patient. No
specific protocol has been designed for Kegel
exercises but some points should be considered for
better results which include identification of muscle
to slow urine, contraction of muscle in a correct
manner, and repetition of cycle. Also, a study was

conducted to determine the effectiveness of Kegel
exercises in pregnant females, before menopause
and post-menopausal age and significant
improvement was found in treating Ul [7].

A very few literature was found which compare
the effects of Kegel exercises with regular medicine
and in the recent study Kegel exercises were
compared with the regular medicines in Pakistani
population. Though many studies have been
conducted to determine the effectiveness of Kegel
exerciseshowever in this study the effects of Kegel
exercises on distress symptom and quality of life in
elderly Pakistani female patients with stress urinary
incontinence was determined.

METHODOLOGY

A single blinded, randomized control trial study
was conducted from January 2021 to June 2022 inthe
department of physiotherapy, Haleema Sirgj
Hospital Rawalpindi (Ref no: IRB2021-12/034). The
study was initiated after taking approval from the
authorities. The informed consentwas taken fromall
the participants and assurance concerning the
confidentiality of the data was also taken prior to
conducting research.

The female participants with the age > 55 years,
had stress incontinence and showed willingness to
participate in the study was included in the study.
However, participants with any diagnosed
neurological condition, cognitive issues, not able to
understand and respond, and who had hearing
issues were excluded from the study. The
participants were recruited through non-probability
convenient sampling technique.

Sealed envelope method was used to randomly
allocate the participantsin the study groups through
computer generated random sequence table.
Randomly assigned index cards having consecutive
numbers were prepared and put in thick sealed
envelopes before the study commencement.
Envelope was only opened when participants signed
the informed consent and were thus provided by the
assigned treatment. The study was single blinded,
since patient wasn’t aware of the other treatment
being provided.

A total of n=107 participants were evaluated, of
which n=50 participants fulfilled the inclusion criteria
and were thus recruited for the study. However, 57
out of 107 participants didn’t fulfilled the inclusion
criteria or showed unwillingness to participatein the
study. The recruited n=50 participants were then
divided in to experimental and control group, n=25
in each group. Experimental group received
intervention of Kegel exercises while control group
was on regular medication as prescribed by their
doctor. (Figure 1)
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Assessed for eligibility (n=107)

[ Enrollment ]

Excluded (n=57)
@ Not meeting inclusion criteria (n=57)
Declined to participate (n=0)

Randomized (n=50)

Allocation

<

Experimental group (n=25)
e Incontinence impact questionnaire (n= 0)
e Urinary distress inventory (n=0)

Controlled group (n=25)
e Incontinence impact questionnaire (n=0)
e Urinary distress inventory (n=0)

Follow-Up ]

A 4

Lost to follow-up (n=0)
e Discontinued intervention (n=0)

Lost to follow-up (n=0)
e Discontinued intervention (n=0)

Analysis ]

A 4

Analysed (n=25)
e Excluded from analysis (n=0)

Analysed (n=25)
e Excluded from analysis (n=0)

Figure 1: CONSORT diagram

The duration of intervention was three months
and 3-4 timesa day. The participants were called on
follow-up after ever week to check either the
intervention i.e. KE been performed accurately and
confirm timely medications. The procedure of Kegel
exercises were thoroughly explained to the study
participants [ 8].

The demographic data including age, and BMI
was obtained at baseline. The urinary distress
inventory scale has constructed validity and
reliability, and was used to determine urinary
distress. While quality of life was measured through
incontinence impact questionnaire which is a valid
and reliable tool [9]. The pre and post data was
obtained at baseline and 3 months of intervention.
Independent t-test was used for between group

comparisons. The data described in terms of
mean+SD, mean difference (MD), and confidence
interval (Cl). SPSSversion 21 was used to analyze the
data.

RESULTS

The mean age of the n=50 female study
participants was 65.00+8.90 years. The mean BMI
was 29.54+5.24 kg/m>.

Inthe between group analysis, mean difference
showed that symptom distress {MD=16.21, 95%C|
(3.10 to 14.55) on Urinary distress inventory (short
Form), and life quality on Incontinence Impact
Questionnaire {MD=8.83, 95%Cl (3.10 to 14.55)
significantly greater in experimental group as
compare to control group. (Table 1)

Table 1: Between-group comparison (UDI & 11Q)

Groups Mean SD MD 95%Cl of difference
Incontinence Impact Questionnaire Experimental 33.56 12.34 16.21% %% 10.66 21.77
Control 17.34 6.19
. . Experimental 18.66 9.63 o
Urinary Distress Inventory Control 9.83 10.47 8.83 3.10 14.55
Significance Level: p<0.05%, p<0.01**, p<0.001***
DISCUSSION study showed significant improvement in

The purpose of the study was to determine the
effects of Kegel exerdcises on distress symptom and
quality of life in elderly Pakistani female patients
with stress urinary incontinence. The results of the

experimental
incontinence.

group presented with urinary

According to the results of the study distress
symptoms assessed on urinary distress inventory
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scale and life quality on incontinence impact
questionnaire significantly greater in the group who
were performing Kegel exercises after 3-months of
intervention. The results of current study
corresponds with the previous study which
concluded that Kegel exercise is an effective therapy
which shows improvement in distress symptoms
and quality of life in patients with urinary
incontinence and thus improves healthy life style
[10]. Also, previous studies determine the
effectiveness of Kegel exercises in female patients
with comorbidities [10], pain and backache [11].

The common causes of Ul is pelvic floor muscle
weakness and Kegel exercises have been playing an
important role in strengthening pelvic floor muscles
which may prevent urinary incontinence [12]. During
pelvic floor exercises the voluntary contraction of
pelvic floor muscles causes inward movement and
squeeze of pelvic floor muscle which stabilizes, and
helps in urethral closure and downward movement
resistance. This voluntary contraction of pelvic floor
muscle also contracts the gluteal, hip adductor and
abdominal muscles. Due to weakness, muscles
aren’tin anatomical position to support urethral and
bladder neck descent [13] and repetitive
contractions strengthen the muscles[ 14]. Therefore,
strengthening of pelvic floor muscle build-up the
structural support and levator plate may elevated
upward in pelvis because of hypertrophy and
increased stiffness of pelvic floor muscles and
connective tissues. Thus automatic unit firing is
improved which prevent descent when abdominal
pressure is increased[13] .Furthermore, the
strengthening of pelvic floor muscle enhance
physical activities among women and thus improve
quality of life and functioning of women even during
and after pregnancy [12]. Strengthening of the pelvic
floor muscles is beneficial and prevents pelvic floor
dysfunctions in females with stress urinary
incontinence. It was single-centered study and
sample size was not large enough which limits the
generalizability of the study.

CONCLUSION

It was concluded that Kegel exercisesin females
with stress urinary incontinence is more effective
which not only improved urinary incontinence but
also quality of life. Future studies should incorporate
with multicentreand large sample size. Also, a study
on effects of Kegel exercises in urgency and mixed
urinary incontinence in Pakistani population should

be conducted.
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Effects of footwear modification along
with physiotherapy on activity of daily
living (ADLS) in patients with medial
knee osteoarthritis

Usman Igbal Janjua’, Syeda Mahnoor Hassan? Shahbaz Ashraf3, Muhammad Farhan
Khokhar4, Rukhma Muazzams, Haseeba Asif¢, Farah Salman®, Rimza Safdar®

ABSTRACT

Background: the management of osteoarthritis (OA) of the knee with
biomechanical therapies claimed that application of orthotic devices is
another crucial component of a rehabilitation program. Several
footwear modifications are used to lessen medial knee loading (MKL),
which helps to reduce pain and other symptoms.

Objective: to compare the effects of lateral heel wedge insole alone
and in combination with medial arch support on ADLs in patient with
medial knee OA.

Methodology: A randomized clinical trial was conducted on n=60
patients with medial knee OA were randomly allocated in to group A,
received lateral heel wedge insole (LHWI) along with medial arch
support (MAS) and group B only adjusted with LHWI. Nonprobability
convenient sampling technique was used to collect the data on the
knee injury and osteoarthritis outcomes score (KOOS) was used as
outcome measures. The outcome measures were assessed at the
baseline, and after 8 and 16 weeks.

Results: The results of independent t-test showed that group A which
received LHWI along with MAS showed more significant improvement
(p<0.05) in pain, ADLs, sports activity on KOOS questionnaire at each
level of assessment than group B which only received the LHWI. But
KOOS quality of life scores only showed significant improvement after
8 weeks of intervention in group A while after 16" weeks no significant
difference (p=0.09) was observed.

Conclusion: the lateral wedge insoles with medial arch support
combined with conventional physical therapy protocol is more
effective to improve activities of daily living (ADLS) in patients having
medial knee osteoarthritis.

Keywords: Footwear, osteoarthritis, lateral heel wedge insoles, KOOS,
ADLs.
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INTRODUCTION

Osteoarthritis (OA) is the most frequently
diagnosed joint disease worldwide. It is
distinguished by borderline bone outgrowth and
articular cartilage degradation[1]. According to
statistics, 10% of adults above 60 years have serious
clinical problems may have osteoarthritis. Knee OA
was predicted to become the fourth most frequent
cause of disability by the year 2020[2]. People with
high body mass indices are seven times more likely
to develop knee osteoarthritis[3]. Patients been
diagnosed with knee OA frequently struggle with
knee pain, stiffness, restricted mobility, crepitation,
an unstable and swollen joint, diminished muscular
strength, motor and sensory issues, and functional
limitations that restrict their ability to engage in
regular physical activity and have a negative impact
on their quality of life[4].

In order to maintain regular mobility and an
independent way of life, pain-free walking is a key
requirement. Mobility constraints can be brought on
by irregular gait patterns, muscle wasting, a reduced
range of motion (ROM), decreased endurance,
functional loss, and knee tightness. Walking with
pain can cause people to become less active and
restrict their participation[5].

Combination therapies are a large category of
interventions offered by a diverse group of medical
professions[6, 7]. The management of OA of the
knee with biomechanical therapies is a current area
of ongoing research. Exercise is an essential
component of treating knee OA and focus on
reducing pain and improving function [8-11].
Exercises for knee OA should Investigations on long-
term favorable effects are also few, and they
indicate that over time, the benefits of exercise
diminish[12]. ~ Functionally and mechanically, the
entire lower limb is seen to be an interconnected
entity, thus any change in one area of the limb, like
the foot, can have a major effect on other areas of
the limb, like the knee [13]. Understanding the
design, selection, and application of orthotic devices
is another crucial component of a rehabilitation
programme. As treating patients with complex
ilinesses holistically requires a variety of skills and
knowledge, multidisciplinary teams are particularly
effective in rehabilitation when orthotics and
prosthetics are included[14,15]. Numerous footwear
changes are used to lessen Medial Knee Loading
(MKL), which helps to reduce pain and other
symptoms, halt the disease's progression, and
improve both the quality of life for people who have
knee problems as well as their overall quality of life.
Lateral heel wedged insoles have been shown to
lower peak knee loading in patients having OA of the
medial compartment of the knee[13]. The LWIs with
medial arch support considerably decreased the
knee adduction moment to 8.8% during walking in

healthy adults when compared to lateral heel
wedged insoles (LWIs) alone[16].

There is widespread agreement that reliable
outcome assessments are required to distinguish
between ineffective and effective therapies. To
achieve this, patient-centered, uniform, and cost-
effective measures are required. Symptoms and
functional restrictions are the most common
reasons why patients seek treatment. Therefore, it is
essential to give these outcomes priority when
comparing the efficacy of various treatment
modalities[17]. So the purpose of the study was to
compare the lateral heel wedge insole alone and in
combination with medial arch support on ADLS in
patient with medial knee OA.

METHODOLOGY

A randomized clinical trial (NCT04536519) was
conducted on n=60 patients with medial Knee
osteoarthritis (OA). The data was collected from
Janjua Rehab Centre after the approval from the
ethical review committee of department of physical
therapy, Elite College of Management Sciences,
Gujranwala (ECOMS/ER/01-0717).

A non-probability  convenient sampling
technique was used to collect the sample The 50
years or older patient with BMI range 22-25 kg/m?
and radiographically diagnosed case of grade 2-3
medial knee OA according to the Kellgren-Lawrence
System for Classification of knee osteoarthritis?,
having knee pain for minimum 1 month with a
severity of at least 4 on numeric pain rating scale
(NPRS), were included in the study. Patients with
systemic arthritic disease, serious medical
conditions orsevere co-morbidities, systemic
disease which cause dependent edema, that makes
it challenging to wear shoes in the previous month,
patients having established histories of the
knee injury, patients going through knee or lower
extremity surgical intervention for fracture or joint
replacement, patients receiving intra-articular
injections which are steroid-based or physical
therapy treatment in the previous six months, and
patients with any of the following conditions were
excluded.

The data was collected after taking the written
informed consent from the all participants. The data
was recorded on Knee injury and Osteoarthritis
outcomes score (KOOS) which is a valid and reliable
tool for measuring knee related quality of life with
internal consistency ranged from 0.65-0.94 for
KOOS Pain, 0.56-0.83 for Symptoms, for ADL ICC
reported as 0.78-0.97, for Sport/Rec was 0.84-0.98,
and for QOL was 0.71-0.85[17-19]. It is a self-
administered questionnaire and was filled by the
patients themselves or by therapist according to
patient responses. The assessment was done at the
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baseline, after 8% week and 16™ week of
intervention.

The participants were randomly allocated in to
group A (n=30), received lateral heel wedge insole
(LHWI) along with medial arch support and group B

(n=30) only adjusted with LHWI. From the both
groups there were n=4 participants were lost the
follow up due to unknown reason, some
comorbidity as well accessibility issue. A total of
n=56 participant completed the intervention
protocol and included in the analysis (Figure 1).

Assessed for eligibility (n= 88)

[ Enrollment ]

Excluded (n=28)
s Not meeting inclusion criteria (n=15)
e Declined to participate (n=12)

‘ Randomized (n=60) |

I

S

Group A LHWI+MAS (n=30)
* Received allocated intervention (n= 30)
e Did not received allocated intervention (n= 0)

Allocation

l

Group B LHWI (n=30)
e Received allocated intervention (n= 30)
* Did not received allocated intervention

Follow-Up ]

v

Lost to follow-up (n=2)
« Discontinued intervention (n=1)
e Unknown reason (n=1)

Analysed (n=28)
e Excluded frem analysis (n=0)

Lost to follow-up (n=2)
e Discontinued intervention (n=1)
e Due to accessibility (n=1)

Analysis ]

Analysed (n=28)
e Excluded from analysis (n=0)

Figure 1: CONSORT diagram

Since all groups get the same standard of
treatment, closed shoes made it possible for
patients to conceal. The individuals received
treatment for 16 weeks. Both groups also received
conventional physical therapy as well.

The conventional physical therapy treatment
methods that were used were as follows: Manual
mobilization techniques (3 set x 10 reps per session),
sustained hamstring and calf stretches (3
times/session 15 sec hold, depending upon patient
tolerance, and 10 sec rest interval) and Active ROMS
(two 15-sec bouts with 3-sec hold at each end range)
to improve mobility, quadriceps setting, hamstring
setting and multiple angle isometric exercises of
knee (1 set of 7-10 repetitions with 6 seconds hold, as
patient tolerance, and 10 sec rest between
repetitions) to improve neuromuscular control as
well as muscle performance and improving balance
through therapeutic balance training exercises
and low-impact aerobic exercises were used. These
conventional activities were given to both groups as
initial treatment.

The lateral heel wedged insoles (LWIs) used in
the study were non-custom, distributed bilaterally,
high-density ethyl-vinyl acetate insoles which were
preferred to beencased in leather. The Iateral
wedge tilt of the insoles was 5°-6° Other insole

consisted of above-mentioned lateral heel wedged
insole (LWIs) with a medial arch support made up of
same material which extended to full length of
metatarsals. The patients were advised to wear
modified footwear for 16 weeks while standing,
walking, or doing any ambulation task.

For data analysis, Statistical Package for Social
Sciences (SPSS) version 24 was used. The
frequencies of demographics were presented as
mean * standard deviation for some variables and
percentages for other variables as well. For within-
groups analysis, Repeated Measures ANOVA with
Bonferroni correction was applied and for between-
groups analysis, independent t-test was applied.

RESULTS

The mean age of the participants was 57.52%
3.77 years and average BMI was 23.98+0.78 kg/m?.
A total of n=23 participants were males, while
remaining n=33 were females. The results of RM
ANOVA with Bonferroni correction showed a
significant improvement (p<o0.001) in all five
subscales’ of KOOS in both groups from the
baseline to 16 weeks at each level of assessment.
(Table 1)
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Table 1: Within-groups comparison of KOOS Score
Group A Group B
*KOOS Subscales MeanzSD MD P F(df) P-value MeanxSD MD P F(df) p-value
Baseline 32.94%5.27 31.13? 0.00%**2  33.83+6.04 19.74° 0.00%**2
Pain Score 8t week  64.07%6.39 8.14° 690.4(2,54)  0.00***>  53.57+5.81 12.19°  445.52(2,54) 0.00%**P
16t week 72.21%7.21 39.27¢ 0.00%**¢  65.76+7.06 31.93¢ 0.00%%*¢
Baseline 33.81+6.48 24.392 0.00%%*2 32.98+5.75 21.232 101.8 0.00%%%*2
ADLs Score 8th week 58.20+4.32 11.22° 342.3(2,54)  0.00%**>  54.21%4.01 9.9° (1.61 43’ 48) 0.00%**b
16" week  69.42£6.73 35.61° 0.00%**¢  64.11+4.60 31.13¢ e 0.00%**¢
Baseline 8.39+8.39 352 0.00%%*a 10.17£7.99 29.29° 6 0.00%%%*2
Sports Score 8t week 43.39+8.17 14.46° 301.41(2,54)  0.00%**  39.46+5.82 13.75° (1 22944 5) 0.00%**b
16" week  57.85:9.56  49.46° 0.00***¢  53.31+7.35 43.04¢ et 0.00%*%*¢
Quality of Life 8Btahseline 24.80+5.51 24.78; o.oo:::‘; 26.58+6.93 17.63; 0.00:::2
(QOL) Score week 49.58%7.95 12.73 306.25(2,54)  0.00 44.21%5.62 14.51 359.1(2,54)  0.00
16t week 62.31+7.88 12.73¢ 0.00%*%*¢ 58.72+7.68 32.14¢ 0.00%%*c
baseline to after 8 weeks, Pafter 8 weeks to after 16 weeks, baseline to 16 weeks.

Level of significance p<0.05%, p<0.01**, p<0.001***

The results of independent t-test showed that
group A which received LHWI along with MAS
showed more significant improvement (p<0.05) in
pain, ADLs, sports activity on KOOS questionnaire at
each level of assessment than group B which only

received the LHWI. the KOOS quality of life only
showed significant improvement after 8 week of
intervention in group A while after 16" weeks no
significant difference (p=0.09) was observed. (Table

2)

Table 2: Between groups comparison for KOOS score

Group A

Group B

23KOOS Subscales MeanSD Mean=SD Mean Difference p-value
Baseline 32.94%5.27 33.83+6.04 -0.886 0.56
Pain Score 8th week 64.07+6.39 53.57+5.81 10.504 0.00%**
16 week 72.21%7.21 65.76+7.06 6.446 0.00%**
Baseline 33.81£6.48 32.98+5.75 0.829 0.615
ADLs Score 8th week 58.20%4.32 54.21%4.01 3.989 0.00%%*
16t week 69.42+6.73 64.11£4.60 5.307 0.00%**
Baseline 8.39%8.39 10.17£7.99 -1.786 0.418
Sports Score 8t week 43.39%8.17 39.46+5.82 3.929 0.04%
16t week 57.85+9.56 53.21+7.35 4.643 0.04%
. . Baseline 24.80+5.51 26.58+6.93 -1.789 0.29
g:;rlgy of Life (QOL) 8t week 49.58+7.95 44.21+5.62 5.368 0.00%%*
16" week 62.31+7.88 58.72+7.68 3.586 0.09

Level of significance p<0.05%, p<0.01**, p<0.001***
9KOOS: Knee Injury and Osteoarthritis Outcome Score

DISCUSSION

The current study found the effects of lateral
heel wedged insoles (LWIs) alone and LWIs with
medial arch support along with physical therapy on
daily living functional status of patients having knee
osteoarthritis. The findings of study showed that a
significant difference was found in KOOS Pain, ADLs
and Sports score between group A and B with a
higher score recorded in group A. These results
indicate that in knee OA patients, administration of
physical therapy protocol and using LWIs with
medial arch support is more effective in reducing
knee related difficulties in daily living tasks as
compared to physical therapy with LWIs alone.

These findings were strengthened by a recent
investigation by Michael A. Hunt et al [20], which
compared the effects of lateral heel wedged insoles
with medial arch support and LWIs alone. They came
to the conclusion that 77% of patients in the medial
arch group and 58% of patients in the LWIs group had
improved physical ~ function. These  findings

demonstrate that, in comparison to LWIs alone, the
lateral wedged insole anchored by the medial arch is
more effective in enhancing knee OA function [20].
The validity of these conclusions was further
strengthened by a study that found that LWIs with
medial arch support are effective in lowering
adduction moment of knee joint, which improves
the overall stress distribution on the knee and
enhances functional ability in patients having medial
knee osteoarthritis [21]. LWIs paired with medial
arch supportresult in a decrease in KOOS pain score,
according to a meta-analysis by Mobina Khosravi et
al [22] on the impact of orthoses and LWIs on pain
and physical function in knee OA[22]. Contrarily,
Dessery et al [16] found no appreciable differences
in pain severity when comparing those wearing 6°
and 10° lateral wedge insoles having arch support to
those not using insoles [16].

To determine the effects of LWIs among
Pakistan's knee osteoarthritic people, Rabbiya Riaz
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et al[23] conducted a study. The results of the study
demonstrated that conventional physiotherapy
alone was better to lateral wedge insoles, which
were thought to be more beneficial in treating knee
osteoarthritis. A within-group analysis revealed that
while both groups' KOOS scores significantly
improved during the treatment, conventional
physical therapy showed more clinically significant
improvement[23]. A comparison of the two groups
revealed a substantial difference between the group
utilising lateral wedge insoles and the group
receiving conventional physical treatment. The
lateral wedge insoles may increase pronation and
foot invertor moment, according to this study's
other findings[23] .The patient's ability to do ADLS is
hindered because an elevated moment of invertors
causes the muscles in the lower extremities to get
exhausted after prolonged use. Insoles with arches
in the lateral wedge reduce the ankle eversion and
moment of inversion as a result[23].

In current study, there was a difference
recorded in mean values of KOOS Symptoms score
but a statistically, a non-significant difference was
observed in KOOS Symptoms score, which is
contrary to previous findings[23] .According to a
study, a medial arch support may have nullified the
effectiveness of LWI in generating foot pronation
and lower extremity postural changes that decrease
adduction moment of knee. The authors advise
against using lateral heel wedged insoles with
medial arch supports based on this theory[24, 25].
Another study that compared the effects of LWIs
alone and LWIs with medial arch support found that
the pain rating of the two groups did not vary
significantly, whereas the knee adduction moment
was reduced considerably in the medial arch groups.
This resulted in patients feeling more comfortable
when using lateral heel wedges with medial arch
support because it offers better foot support[26].

Hsieh and Wen-Chung Lee[27] came to the
conclusion that there was a significant difference
between the baseline KOOS quality of life score and
the post-3-month follow-ups score (p=0.021).
According to the study's findings, individuals with
knee OA who used LW with medial arch insoles for a
short while reported pain reduction, improved
function during physical activity, daily living, sports,
and recreation, and a better quality of life in relation
to their knees[27].

In this study, the intervention's effects are only
examined for a small amount of time—16 weeks (4
months)—but they may be examined for a
prolonged time to understand their long-term
impacts more fully. Moreover, the study does not
address the complications which may arise due to
biomechanical alteration of knee joint that in turn
may affect opposite side. So, Future studies should
be conducted while considering these effects.

CONCLUSION

The lateral heel wedged insoles with medial
arch support combined with conventional
physical therapy protocol is more effective to
improve ADLs as compared to physical therapy
with lateral heel wedged insoles alone in patients
with medial knee osteoarthritis.

Author’s Contribution

UlJ and SMH: substantial contributions to the
conception and design of the study.

UlJ and SA: acquisition of data for the study.

MFK: interpretation of data for the study.

RM: analysis of the data for the study.

HA: drafted thework.

FS and RS: revised it critically for important
intellectual content.

UlJ, SMH, SA, MFK, RM, HA, FS and RS: final
approval of the version to be published and
agreement to be accountablefor all aspects of the
work in ensuring that questions related to the
accuracy or integrity of any part of the work are
appropriately investigated and resolved. All
authors contributed to the articleand approved the
submitted version.

Ethical Statement

The study was conducted on n=60 patients with
medial Knee osteoarthritis (OA). The data was
collected from Janjua Rehab Centre after the
approval from the ethical review committee of
department of physical therapy, Elite College of
Management Sciences, Gujranwala (ECOMS/ER/01-

0717).
Consent Statement
Informed consent was obtained from all
subjects involved in the study.
Data Availability Statement

The data presented in this study are
available on request from the corresponding
author.

Acknowledgments

Thanks to the participants of this study for
sharing their personal experiences.

Conflicts of Interest

The authors declare no conflict of interest.
The funders had no role in the designof the study;
in the collection, analyses, or interpretation of
data; in the writing of the manuscript; orin the
decision to publish the results.

https://doi.org/10.52567/trj.v7i01.212


http://www.trjournal.org/
https://doi.org/10.52567/trj.v7i01.212
http://www.trjournal.org

www.trjournal.org

T. Rehabili. J. 2023:07(01):504-509

Janjua et. al.

REFERENCES

1.

10.

1.

12.

13.

14.

15.

16.

17.

Tawhid A. Characteristics of osteoarthritis at knee joint
patients attended at CRP: Department of Physiotherapy,
Bangladesh Health Professions Institute, CRP; 2012.
Khan M, Adili A, Winemaker M, Bhandari M. Management
of osteoarthritis of the knee in younger patients. CMAJ.
2018 22;190(3):E72-E79. [CrossRef] [PubMed]

Lee R, Kean WF. Obesity and knee osteoarthritis.
Inflammopharmacology. 2012 Apr;20(2):53-8. [CrossRef]
[PubMed]

Hunter DJ, Felson DT. Osteoarthritis. BMJ. 2006
18;332(7542):639-42.[CrossRef] [PubMed]

Stutz-Doyle CM. The Effects of Traditional Strengthening
Exercises Versus Functional Task Training on Pain,
Strength, and Functional Mobility in the 45-65 Year Old
Adult with Knee Osteoarthritis. 2011.

Parker DA, Scholes C, Neri T. Non-operative treatment
options for knee osteoarthritis: current concepts.
Journal of ISAKOS. 2018;3(5):274-81. [CrossRef]

Finney A, Healey E, Jordan JL, Ryan S, Dziedzic KS.
Multidisciplinary approaches to managing osteoarthritis
in multiple joint sites: a systematic review. BMC
Musculoskelet Disord. 2016 8;17:266. [CrossRef]
Members OP, Group OM, Brosseau L, Wells GA, Tugwell
P, Egan M, et al. Ottawa panel evidence-based clinical
practice guidelines for therapeutic exercises and manual
therapy in the management of osteoarthritis. Phys Ther.
2005;85(9):907-71. [PubMed]

Jordan KM, Arden NK, Doherty M, Bannwarth B, Bijlsma
JW, Dieppe P et al; Standing Committee for International
Clinical Studies Including Therapeutic Trials ESCISIT.
EULAR Recommendations 2003: an evidence based
approach to the management of knee osteoarthritis:
Report of a Task Force of the Standing Committee for
International Clinical Studies Including Therapeutic Trials
(ESCISIT).  Ann  Rheum Dis. 2003;62(12):1145-55.
[CrossRef] [PubMed]

Voelker R. Guideline provides evidence-based advice for
treating osteoarthritis of the knee. JAMA. 2009
4;301(5):475-6. [CrossRef] [PubMed]

Altman R, Hochberg M, Moskowitz R, Schnitzer T.
American College of Rheumatology Subcommittee on
Osteoarthritis Guidelines. Recommendations for the
medical management of osteoarthritis of the hip and
knee: 2000 update. Arthritis Rheum. 2000;43(9):1905-15.
Pisters MF, Veenhof C, van Meeteren NL, Ostelo RW, de
Bakker DH, Schellevis FG, Dekker J. Long-term
effectiveness of exercise therapy in patients with
osteoarthritis of the hip or knee: a systematic review.
Arthritis  Rheum. 2007 15;57(7):1245-53. [CrossRef]
[PubMed]

Shakoor N, Sengupta M, Foucher KC, Wimmer MA, Fogg
LF, Block JA. Effects of common footwear on joint
loading in osteoarthritis of the knee. Arthritis Care Res
(Hoboken). 2010;62(7):917-23. [CrossRef] [PubMed]

Chui KC, Jorge M, Yen S-C, Lusardi MM. Orthotics and
Prosthetics in Rehabilitation E-Book: Elsevier Health
Sciences; 2019.

Jankovic J, Mazziotta JC, Pomeroy SL, Newman NJ.
Bradley and Daroff's Neurology in Clinical Practice:
Elsevier; 2022.

Dessery Y, Belzile E, Turmel S, Corbeil P. Effects of foot
orthoses with medial arch support and lateral wedge on
knee adduction moment in patients with medial knee
osteoarthritis. Prosthet Orthot Int. 2017;41(4):356-363.
[CrossRef] [PubMed]

Roos EM, Roos HP, Lohmander LS, Ekdahl C, Beynnon
BD. Knee Injury and Osteoarthritis Outcome Score
(KOOS)-development of a self-administered outcome

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

measure. J Orthop Sports Phys Ther. 1998;28(2):88-96.
[CrossRef] [PubMed]

Salavati M, Akhbari B, Mohammadi F, Mazaheri M,
Khorrami M. Knee injury and Osteoarthritis Outcome
Score (KOOS); reliability and validity in competitive
athletes after anterior cruciate ligament reconstruction.
Osteoarthritis Cartilage. 2011;19(4):406-10. [CrossRef]
[PubMed]

Collins NJ, Misra D, Felson DT, Crossley KM, Roos EM.
Measures of knee function: International Knee
Documentation Committee (IKDC) Subjective Knee
Evaluation Form, Knee Injury and Osteoarthritis
Outcome Score (KOOS), Knee Injury and Osteoarthritis
Outcome Score Physical Function Short Form (KOOS-PS),
Knee Outcome Survey Activities of Daily Living Scale
(KOS-ADL), Lysholm Knee Scoring Scale, Oxford Knee
Score (OKS), Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC), Activity Rating Scale
(ARS), and Tegner Activity Score (TAS). Arthritis Care Res
(Hoboken). 2011;63 Suppl 11(0 11):5208-28. [CrossRef]
[PubMed]

Hunt MA, Takacs J, Krowchuk NM, Hatfield GL, Hinman
RS, Chang R. Lateral wedges with and without custom
arch support for people with medial knee osteoarthritis
and pronated feet: an exploratory randomized crossover
study. J Foot Ankle Res. 2017 2;10:20. [CrossRef]
[PubMed]

Yeh HC, Chen LF, Hsu WC, Lu TW, Hsieh LF, Chen HL.
Immediate efficacy of laterally wedged insoles with arch
support on walking in persons with bilateral medial knee
osteoarthritis. Arch Phys Med Rehabil. 2014;95(12):2420-
7[CrossRef] [PubMed]

Khosravi M, Babaee T, Daryabor A, Jalali M. Effect of knee
braces and insoles on clinical outcomes of individuals
with medial knee osteoarthritis: A systematic review and
meta-analysis.  Assist Technol. 2022  3;34(5):501-
517.[CrossRef] [PubMed]

Riaz R, Althomali OW, Sultana B, Amjad I, Abbas S, Khan
N. Effectiveness of lateral wedge insole on knee
osteoarthritis outcomes in pakistani population. The
Rehabili.J. 2022;6(02):361-66. [CrossRef]

Abdallah AA, Radwan AY. Biomechanical changes
accompanying unilateral and bilateral use of laterally
wedged insoles with medial arch supports in patients
with medial knee osteoarthritis. Clin Biomech (Bristol,
Avon). 2011;26(7):783-9. [CrossRef] [PubMed]

Yasuda K, Sasaki T. The mechanics of treatment of the
osteoarthritic knee with a wedged insole. Clin Orthop
Relat Res. 1987;(215):162-72. [PubMed]

Hatfield GL, Cochrane CK, Takacs J, Krowchuk NM, Chang
R, Hinman RS, Hunt MA. Knee and ankle biomechanics
with lateral wedges with and without a custom arch
support in those with medial knee osteoarthritis and flat
feet. J Orthop Res. 2016;34(9):1597-605. [CrossRef]
[PubMed]

Hsieh RL, Lee WC. Clinical effects of lateral wedge arch
support insoles in knee osteoarthritis: A prospective
double-blind randomized study. Medicine (Baltimore).
2016;95(27):e3952. [CrossRef] [PubMed]

https://doi.org/10.52567/trj.v7i01.212


http://www.trjournal.org/
https://doi.org/10.52567/trj.v7i01.212
http://www.trjournal.org
http://library.crp-bangladesh.org:8080/xmlui/handle/123456789/88
http://library.crp-bangladesh.org:8080/xmlui/handle/123456789/88
http://library.crp-bangladesh.org:8080/xmlui/handle/123456789/88
file:///C:/Users/Administrator/Downloads/10.1503/cmaj.170696
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5780266/#:~:text=Osteoarthritis%20has%20a%20high%20global,from%20the%20World%20Health%20Organization.
https://doi.org/10.1007/s10787-011-0118-0
https://pubmed.ncbi.nlm.nih.gov/22237485/
https://doi.org/10.1136/bmj.332.7542.639
https://pubmed.ncbi.nlm.nih.gov/16543327/
https://scholarship.shu.edu/cgi/viewcontent.cgi?article=1098&context=dissertations
https://scholarship.shu.edu/cgi/viewcontent.cgi?article=1098&context=dissertations
https://scholarship.shu.edu/cgi/viewcontent.cgi?article=1098&context=dissertations
https://scholarship.shu.edu/cgi/viewcontent.cgi?article=1098&context=dissertations
https://doi.org/10.1136/jisakos-2016-000094
https://doi.org/10.1186%2Fs12891-016-1125-5
https://pubmed.ncbi.nlm.nih.gov/16117601/
https://doi.org/10.1136/ard.2003.011742
https://pubmed.ncbi.nlm.nih.gov/14644851/
https://doi.org/10.1001/jama.2009.31
https://pubmed.ncbi.nlm.nih.gov/19190308/
https://www.springer.com/journal/40744?gclid=CjwKCAjwzuqgBhAcEiwAdj5dRsH263Gj0ulli0NQqHxTILD1uO3Z6dXtfE3OBFGI-dQ93G3jd-ES9BoCppwQAvD_BwE
https://www.springer.com/journal/40744?gclid=CjwKCAjwzuqgBhAcEiwAdj5dRsH263Gj0ulli0NQqHxTILD1uO3Z6dXtfE3OBFGI-dQ93G3jd-ES9BoCppwQAvD_BwE
https://www.springer.com/journal/40744?gclid=CjwKCAjwzuqgBhAcEiwAdj5dRsH263Gj0ulli0NQqHxTILD1uO3Z6dXtfE3OBFGI-dQ93G3jd-ES9BoCppwQAvD_BwE
https://www.springer.com/journal/40744?gclid=CjwKCAjwzuqgBhAcEiwAdj5dRsH263Gj0ulli0NQqHxTILD1uO3Z6dXtfE3OBFGI-dQ93G3jd-ES9BoCppwQAvD_BwE
https://www.springer.com/journal/40744?gclid=CjwKCAjwzuqgBhAcEiwAdj5dRsH263Gj0ulli0NQqHxTILD1uO3Z6dXtfE3OBFGI-dQ93G3jd-ES9BoCppwQAvD_BwE
https://doi.org/10.1002/art.23009
https://pubmed.ncbi.nlm.nih.gov/17907210/
https://doi.org/10.1002/acr.20165
https://pubmed.ncbi.nlm.nih.gov/20191571/
https://www.eu.elsevierhealth.com/orthotics-and-prosthetics-in-rehabilitation-9780323676915.html
https://www.eu.elsevierhealth.com/orthotics-and-prosthetics-in-rehabilitation-9780323676915.html
https://www.eu.elsevierhealth.com/orthotics-and-prosthetics-in-rehabilitation-9780323676915.html
https://www.us.elsevierhealth.com/bradley-and-daroffs-neurology-in-clinical-practice-2-volume-set-9780323642613.html
https://www.us.elsevierhealth.com/bradley-and-daroffs-neurology-in-clinical-practice-2-volume-set-9780323642613.html
https://www.us.elsevierhealth.com/bradley-and-daroffs-neurology-in-clinical-practice-2-volume-set-9780323642613.html
https://doi.org/10.1177/0309364616661254
https://pubmed.ncbi.nlm.nih.gov/27555447/
https://doi.org/10.2519/jospt.1998.28.2.88
https://pubmed.ncbi.nlm.nih.gov/9699158/
https://doi.org/10.1016/j.joca.2011.01.010
https://pubmed.ncbi.nlm.nih.gov/21255667/
https://doi.org/10.1002/acr.20632
https://pubmed.ncbi.nlm.nih.gov/22588746/
https://doi.org/10.1186/s13047-017-0201-x
https://pubmed.ncbi.nlm.nih.gov/28473871/
file:///G:/My%20Drive/TRJ%20Volume%2007%20Issue%2001/Final%20Article%20Accepted/6-%20212%20Usman%20Janjua%20EFFECTS%20OF%20FOOTWEAR%20MODIFICATION%20ALONG%20WITH%20PHYSIOTHERAPY%20ON%20ADLS%20AND%20IADLS%20IN%20PATIENTS%20WITH%20MEDIAL%20KNEE%20OSTEOARTHRITIS/New%20folder/10.1016/j.apmr.2014.06.014
https://pubmed.ncbi.nlm.nih.gov/25007708/
file:///G:/My%20Drive/TRJ%20Volume%2007%20Issue%2001/Final%20Article%20Accepted/6-%20212%20Usman%20Janjua%20EFFECTS%20OF%20FOOTWEAR%20MODIFICATION%20ALONG%20WITH%20PHYSIOTHERAPY%20ON%20ADLS%20AND%20IADLS%20IN%20PATIENTS%20WITH%20MEDIAL%20KNEE%20OSTEOARTHRITIS/New%20folder/10.1080/10400435.2021.1880495
https://pubmed.ncbi.nlm.nih.gov/33507124/
https://doi.org/10.52567/trj.v6i02.174
file:///G:/My%20Drive/TRJ%20Volume%2007%20Issue%2001/Final%20Article%20Accepted/6-%20212%20Usman%20Janjua%20EFFECTS%20OF%20FOOTWEAR%20MODIFICATION%20ALONG%20WITH%20PHYSIOTHERAPY%20ON%20ADLS%20AND%20IADLS%20IN%20PATIENTS%20WITH%20MEDIAL%20KNEE%20OSTEOARTHRITIS/New%20folder/10.1016/j.clinbiomech.2011.03.013
https://pubmed.ncbi.nlm.nih.gov/21497965/
https://pubmed.ncbi.nlm.nih.gov/3802634/
file:///G:/My%20Drive/TRJ%20Volume%2007%20Issue%2001/Final%20Article%20Accepted/6-%20212%20Usman%20Janjua%20EFFECTS%20OF%20FOOTWEAR%20MODIFICATION%20ALONG%20WITH%20PHYSIOTHERAPY%20ON%20ADLS%20AND%20IADLS%20IN%20PATIENTS%20WITH%20MEDIAL%20KNEE%20OSTEOARTHRITIS/New%20folder/10.1002/jor.23174
https://pubmed.ncbi.nlm.nih.gov/26800087/
file:///G:/My%20Drive/TRJ%20Volume%2007%20Issue%2001/Final%20Article%20Accepted/6-%20212%20Usman%20Janjua%20EFFECTS%20OF%20FOOTWEAR%20MODIFICATION%20ALONG%20WITH%20PHYSIOTHERAPY%20ON%20ADLS%20AND%20IADLS%20IN%20PATIENTS%20WITH%20MEDIAL%20KNEE%20OSTEOARTHRITIS/New%20folder/10.1097/MD.0000000000003952
https://pubmed.ncbi.nlm.nih.gov/27399068/

