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ABSTRACT

Background: Osteoarthritis (OA) is a persistent joint disorder, which normally affects the
weight bearing joints especially knee joint. Lateral wedge insole is one such approach
suggested by professionals to manage the knee osteoarthritis. Objective: To determine the
effectiveness of lateral wedge insoles on knee osteoarthritis outcomes in Pakistani
population Methods: A single-blinded, pretest-posttest comparison conducted at District
Headquarter (DHQ) Hospital, Bahawalnagar and National Institute of Rehabilitation
Medicine (NIRM), for a time period of one month. The patients with the age criteria of 40-
70 years, and who had knee OA were included in the study: Participants were randomly
divided in two groups; lateral wedge insoles (LWI) group (n=20), and conventional physical
therapy (CPT) group (n=20). Pain, stiffness, activities of daily living, sports and recreational
activities, and quality of life was assessed on Urdu version of Knee Injury and Osteoarthritis
Outcome Score scale (KOOS) on every week till 4™ week of intervention. Mixed ANOVA was
used for interaction effect of between-subject factor (group) and within-subject factor
(time) with-in group analysis and one way ANOVA for between group comparisons with
their effect size (np®). Results: Significant improvement with large effect size was observed
in Symptoms and stiffness (p<0.001, np’=.329}, pain (p<0.001, np°=.559), functional
activities (p<0.001, np°=.394), recreational activities (p<0.001, np’=.369) and quality of life
(p<0.001, np’=.280). The CPT group showed more significant improvement (p<0.001) in all
domains of KOOS as compared to LWI group. Conclusion: Lateral wedge insoles (LWI) and
conventional physical therapy (CPT) both have positive impact on knee osteoarthritis
outcomes. But conventional physical therapy was more effective in improving functional
independence.

Keywords: Knee osteoarthritis, functional independence, geriatric  population,
musculoskeletal physiotherapy, orthotics, quality of life, rehabilitation.

INTRODUCTION

Osteoarthritis is a degenerative and progressive
disorder of joints which gradually involves cartilage
and leads to bony spurs in joint’s margins®.It usually
affects the weight bearing joints such as knee, hip and
back which varies from very mild to severe, therefore,
middle age and older adults are more prone to
OA”.Abnormal load distribution due to shifting of the
centre of pressure of the tibiofemoral force, resulting
in locally increased stress on the articular cartilage
that leads to degenerative changes®*. The most
common cause of musculoskeletal pain, [3] and
disability in the geriatric population is knee
osteoarthritis. It occurs symptomatically in 6% and
11% of the population with the age criteria of 30 years
and 65 vyears respectiverA.Osteoarthritis is more
prevalent in 54-61 years of age, and of which, 95%
were affected from Knee OA”.

One of the most common rheumatic disease in the
Asia-pacific region is non-specific knee osteoarthritis”.
The prevalence of knee OA in India is 5.78% while
Bangladesh reported 10.20%%’. A study conducted in
Pakistan showed 25% rural and 28% urban population
has been affected by knee OA®According to the

previous literature, females are more prone to
osteoarthritis in  contrast to males,® due to
menopause in women (66.7%), and obesity (42.4%)°.
The American College of Rheumatology (ACR) and
European League against Rheumatism (EULAR)
recommended physiotherapy for knee OA, which is a
non-surgical and non-pharmacological intervention'®
"It includes exercises, knee tapping, manual
techniques, and patient education and a study
reported the clinically significant effectiveness of
physiotherapy treatment for knee OA™.

Moreover, lateral wedge insoles are also being used
for the medial compartment knee OA, because of the
less complexity, cost and side effects'>.The load on
the tibiofemoral joint promotes varus deformity which
increases the load on the medial compartment and
leads to the damage of the compartment™.While,
lateral wedge insoles reduce 4-12% of adduction
movement, which decreases stress on the medial
compartment. Also, previous literature supports the
efficacy of lateral wedge insoles™.

The studies by Hinman RS et. al, Esfendiari E et. al, on
the effectiveness of lateral wedge insole in Knee OA
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reported contradictory results i.e. either no
improvement or improvement with small effect size™
'8 Lateral wedge insole was not currently an option as
conservative management along with conventional
physical therapy for osteoarthritis in Pakistan. It was
hypothesized that lateral wedge insole (LWI)
significantly improve pain, stiffness, activities of daily
living, sports and recreational activities and Quality of
life in knee osteoarthritic patients, along with
conventional physical therapy (CPT).

METHODOLOGY

A single-blinded randomized control trial, pretest-
posttest comparison group design (NCT03848130)
was conducted at National Institute of Rehabilitation
Medicine (NIRM) Islamabad and District Headquarter
Hospital (DHQ), Bahawalnagar, Pakistan for a period
of six months from June 2019 to December 2019. The
study was initiated after taking ethical approval from
the Medical Superintendent of DHQ Hospital
Bahawalnagar and Executive Director NIRM
Islamabad. Written informed consent was obtained
from each participant before the intervention and
assured them about the confidentiality of the data,
according to Declaration of Helsinki.”® Patients with
the age criteria of 40-70 years, and who had a history
of knee OA were included in the study. However,
patients had knee OA due to trauma or any pathology,
multiple fractures, or had a medical condition due to
which rehabilitation wasn’t possible, and not willing to
participate in the clinical trials were excluded from the
study. A total of n=104 patients were recruited
through the non-probability convenience sampling
technique and were thus evaluated for the inclusion
criteria. Of which, n=40 participants fulfilled the
inclusion criteria. Participants were randomly divided
through the sealed envelope method in two groups:
lateral wedge insoles with home exercises group
(n=20), and traditional physiotherapy with home
exercises group (n=20). Each group received 1 month-
long intervention as shown in Figure 1.

Conventional Physical Therapy (CPT) Group: Each
participant received 40-45 minutes long session,
started in lying position. The therapeutic low-
intensity pulsed ultrasound (US) was used for 7
minutes with the frequency of 1 MHz, Spatial Average
Intensity was 0.2 W/cm?, pulsed duty cycle 20%,
therapeutic dose was 112.5 J/cm2 with fixed
application on the medial side of the knee joint. The
model of US was Unit Intelect Mobile, (Chattanooga
Inc). After US therapy passive stretching of calf,
hamstring, quadriceps, hip flexors, adductors &

abductor s was done, which was followed by the
manual strengthening exercises and strengthening
with quadriceps bench. The session was repeated
thrice a week and 12 sessions per month.

assessed for shgibilty {n= 104)

Enroliment Exciuded {n=54)

B Mot meeting inclusicn criteria [n=51}
® Declined to participat [n=02)
B Other rezsans (n=11)

Randomized (n=20}

L1 [r= 20} CPT |n=20)

*  Recaived sllocated intervention =20} * Received sllocated inervention (n=20)

®  Did not receive allocsted intervention (n=0l  Did not receive llocsted intervention

l Follow-Up l

Lost to follow-up (n=0) Lostto follow-up in=0)

®  Discontinued intervention (n=0) * Discontinued intervertion {n=0j
1 Analysls l

Anziysed [n=20] Anzlysed [n=20)

»  Exrluded from analysis (n=0) #  Extluded from analyss |n=0j

Figure 1: CONSORT diagram

The home program was guided in both groups

including avoiding low sitting, cross leg sitting along

with Isometrics of quadriceps at least 3 times a day,

with 5-10 seconds hold of each contraction.

The data was collected through a general

demographic questionnaire and Knee injury and

Osteoarthritis Outcome Score (KOQOS) in Urdu to

determine the severity of pain, stiffness, functional

activities, recreational activities and Quality of life to

promote functional independence in osteoarthritic

patients®.The level of significance was set at p<0.05.

Statistical Package for the Social Sciences (SPSS) ver.

23 was used for data analysis.

The demographics of the participants were presented
in the form of meanSD and n(%). As the assumption of
the parametric test was met, mixed ANOVA was used
for the interaction effect of between-subject factor
(group) and within-subject factor (time). As the
sphericity was not assumed, the Greenhouse-Geisser
values showed that there is significant interaction
effect between interventions and time
factor/assessment in all domains. With-in group
analysis and one way ANOVA was used for between-
group comparisons to determine the effect size (np?).
The mean difference was also compared between the
groups for functional activities while controlling
bassline differences.

RESULTS

The mean age of study participants was 55.13+7.03
(R=43-70) years. The gender distribution of n=26
female and n=14 male. The mean BMI was
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27.3943.377 (R=21-35) showed that most of the

population was overweight. (Figure 2)
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Figure 2: BMI distribution of study participants
As the sphericity was not assumed, the Greenhouse-
is significant

Geisser values showed that there

interaction effect between interventions and time
factor/assessment in all domains, Symptoms and
stiffness, {F=18.669(2.695,102.423), p<0.001,
np’=.329} , Pain {F=48.156(2.742, 104.205), p<0.001,

r1p2:.559} , functional activities {F=24.659(2.741,

With-in group analysis, all the domains showed
significant improvement in the Convectional physical
therapy (CPT) and lateral wedge insole (LWI) group
with large effect size. The symptoms and stiffness
related to osteoarthritis (OA) showed significant
improvement in both LWI and CPT group throughout
the treatment duration (p<0.05). In LWI it was
observed that in the initial two weeks symptoms and
stiffness were significantly improved (p<0.05) but at
the end of the 3™ week and 4" week, no significant
change (p=0.05) in score was observed, whereas in
the CPT group at the end of every week significant
Improvement (p<0.05) was observed. The pain was
also significantly improved in both groups throughout
treatment duration except in LWI where no change
was (p=1) observed in between the 3" and 4™ week,
while in the CPT group significant improvement
(p<0.05) was observed at the end of every week.
While observing functional activities score, changes in
both groups were significant (p<0.05) except in the
LWI group where no significant changes were
observed between the 3" & 4" week (p=0.053).

104.165), p<0.001, np’=.394} and recreational
activities {F=22.195(2.794,106.170), p<0.001,
np’=.369}.
Table 1: Within- group changes —KOOS subscale
Lwi CPT
p-value X
Mean  SD (lfa:'/rj//lijsi) F(df) (Main r1p2 Mean SD p-value F(df) pvzlf?eec(tl;/)lam ’
Effects)
Oweek 16.75 13.757 0.001° 1460  12.107 0.000°
Sympto _week 1" 2595 12.955 0.000° 2985 10210  0.000°
ms & week 2% 3435 11.212 0.126° 48.14(4,76) <0.001 0.717 | 43.40  10.947 0.000° 244.74(4,76) <0.001 928
Stiffness  week 3° 38.75 14.917 1.000° 5460 8617 0.0427
week 4" 41.30 15.944 0.000° 58.00  9.537 0.000°
Oweek 890 9313 0.000° 6.70 9.056 0.000°
week 1 18.80 8.205 0.010” 23.55 8.556 0.000
Pain week 2™ 23.95 10.390 0.000°  68.336(4,76) <0.001 0.782| 37.35  11.403 0.000° 328.77(4, 76) <0.001 945
week 37 32,05 10.531 1.00° 5340  12.059 0.0377
week 47 32.55 10.674 0.000° 58.80  9.099 0.000°
] Oweek 3.10 4.471 0.000° 7.10 7.055 0.000°
Functio  ~eek 1" 11.50 5853 0.000° 2060 6676 0.000"
Ac;i:tie weekz";j 20.75 4.865 0.005°: 91.150(4,76) <0.001 0.828 | 32.65 8.725 o,ooo“;:* 239.220(4,76) <0.001 926
. week 3° 27.75 10.161 0.053 4940  9.875 0.012
week 47 31.10 9.591 0.000° 56.40  8.923 0.000°
~ Oweek 375 5821 0.066° 1.25 3.193 0.000"
Recreati  ~ ek 17 10.00 9.597 0.003° 1875  9.716 0.000°"
AC"t':VE’i'tie weekz”: 19.90 9.101 04435: 39.155(4,76) <0.001 0.673| 31.00  10.208 o.ooo‘d*:: 166.224(4,76) <0.001 897
X week 37 24.40 6636 0.421 4250  12.618 0.001
week 47 2540 6.451 0.000° 4925  12.594 0.000°
Oweek 14.00 10.402 0.006° 1850  7.193 0.000°
Qualt week 17 2440 8917 0.161° 40.28(2.22 37.55 8.236 0.000" 241.28(3.003
Of“fey week 2" 3030 6.959 0.000° 4226 | <0001 0697] 4690 8932 0.0007 5709 <0.001 0.927
week 3% 3720 8770 0.354° 5920  8.383 0.022°
week 47 39.60 9.185 0.000° 63.35 7.095 0.000°

st b rd d

0 week vs. week 1%,
Significance Level: p<0.05*, p<0.01**, p<0.001***

Both groups showed significant improvement (p<0.05)

in recreational activities after Four-week
interventions, except in LWI group did not significantly
improve between baseline and after 1% week

(p=0.066) as well as between 2™ & 3™ week

3 d d d th th
week 1% vs. 2™ week,“2" week vs. week 3°,°3 week vs. 4" week, ‘0 week vs. 4" week

(p=0.435), but between 1% week and 2"-week
significant improvement (p=0.003) was observed.

The quality of life after 4 week intervention significant
improvement was observed in both groups. While

pairwise comparison in LWI showed no significant
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improvement was observed between 1% week to 2™
week (p=0.161) and 3" week to 4™ week (p=0.354)
but significant improvement was observed after 4"
week (p<0.05). (Table 1)

While comparing both groups, no
difference (p=0.05) observed in symptoms & stiffness

significant

(SS) and pain after 1% week, but the conventional
Physical Therapy (CPT) group showed more significant
improvement (p<0.05)as compare to the LWI group at

the end of 2", 3™ and 4™ week. The recreational
activities and quality of life showed more significant
improvement (p<0.05) in the CPT group than LWI
group at the end of 1% week to 4™ week with a large
effect size in. (Table 2). Although there was baseline
significant difference between LWI and CPT group, the
one ANOVA on mean difference showed of overall
treatment duration.

Table 2: Comparison between LWI &CPT

LWI

CPT

. . 2
Variables Outcome time Voan D Moan D F(df) p-value np
0 week 16.75 13.75 14.60 12.10 275(1,38) 603 0.007
1% week 25.95 12.95 29.85 10.21 1.118(1,38) 297 0.029
Symptoms & Stiffness 2™ week 34.35 11.21 43.40 10.94 6.671(1,38) 014" 0.149
37 week 38.75 14.91 54.60 8.61 16.931(1,38) <0.001" 0.308
4™ week 41.30 15.94 58.00 9.53 16.160(1,38) <0.001 0.298
0 week .90 931 6.70 9.05 574(1,38) 453 0.015
1% week 18.80 8.20 23.55 8.55 3.211(1,38) 081 0.078
Pain 2" week 23.95 10.39 37.35 11.40 15.091(1,38) <0.001 0.284
37 week 32.05 10.53 53.40 12.05 35.569(1,38) <0.001 0.483
4™ week 32.55 10.67 58.80 9.09 70.046(1,38) <0.001" 0.648
0 week 3.10 4.47 7.10 7.05 4.587(1,38) 039" 0.108
1% week 11.50 5.85 20.60 6.67 21.009(1,38) <0.001 0.356
Functional Activities 2™ week 20.75 4.86 32.65 8.72 28.377(1,38) <0.001" 0.428
37 week 27.75 10.16 49.40 9.87 46.693(1,38) <0.001" 0.551
4™ week 31.10 9.59 56.40 .92 74.598(1,38) <0.001 0.663
0 week 3.75 5.82 1.25 3.19 2.836(1,38) 1100 0.069
1% week 10.00 9.59 18.75 9.71 8.210(1,38) 007" 0.178
Recreational Activities 2™ week 19.90 9.10 31.00 10.20 13.175(1,38) 001 0.257
37 week 24.40 6.63 42.50 12.61 32.237(1,38) <0.001 0.459
4™ week 25.40 6.45 49.25 12.59 56.814(1,38) <0.001" 0.599
0 week 14.00 10.40 18.50 7.19 2.53(1, 38) 0.120 0.62
1% week 24.40 8.91 37.55 8.23 23.47(1, 38) <0.001 0.382
Quality of life 2" week 30.30 6.95 46.90 8.93 42.98(1, 38) <0.001" 0.531
37 week 37.20 8.77 59.20 8.38 42.98(1, 38) <0.001 0.634
4™ week 39.60 9.18 63.35 7.09 83.74(1, 38) <0.001 0.688

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

DISCUSSION

The hypothesis of the study was the lateral wedge
insoles are more effective; however, according to the
results of the study conventional physical therapy was
more effective for knee osteoarthritis. Hence, the null
hypothesis was accepted.

Within-group analysis showed that the stiffness, pain,
activities of daily living, sports and recreational
activities, and quality of life measured on the KOOS
scale was significantly improved in both groups but
conventional physical therapy showed more clinically
significant improvement throughout the intervention.
While between groups comparison didn’t show a
significant difference in lateral wedge insoles group
but significant difference was observed in the group
of conventional physical therapy.

The findings of this study also supported a previous
study in which after using lateral wedge insoles
significant improvement was observed in KOOS
subscales i.e. pain, symptoms, sports-recreational and
functional activities and quality of life?*. The medial
knee osteoarthritis is more prevalent as compared to
lateral knee osteoarthritis,” because during walking

load on medial condyles is 2.5 times more than the
lateral compartment™. The possible reasons for
significant  improvement could be decreased
mechanical load on the medial compartment which
may reduce pain and hence leads to improved quality
of life?®. Moreover, wedge under the feet changes the
angle of the limb and affect the mediolateral moment
which is applied on the limb during standing and
walking. Also, lateral wedge insoles are responsible for
the reduction in knee varus torque, and it is assumed
that increased Varus torque is responsible for knee
osteoarthritis progression™®. The literature mentioned
above also supported the findings of current study.

Similar to the results of the current study, it has been
discussed in previous study that 7mm insoles relieve
pain and improves the quality of life because of the
shifting of applied load to the lateral part of the
subtalar joint and centre of position to the lateral side
of the knee. Thus, pain is reduced by shifting the body
weight from one side of the foot to the other.
However, increasing the thickness of 7mm lateral
wedge insoles more than normal may cause foot
discomfort™. Also, pronation and ankle invertor
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moment may increase due to the lateral wedge
insoles and increased invertor moment cause fatigue
of those muscles, after prolonged use. Therefore,
arches in lateral wedge insoles reduce the ankle
invertor moment and eversion of the ankle’’. These
studies emphasized on the thickness of 7mm lateral
wedge insoles which also supported current study in
the same way that lateral wedges of full length and
thickness of 7mm are effective in reducing pain and
improving the quality of life of medial compartment
knee OA patients.

In some previous studies, it has been concluded that
lateral wedge insoles reduces the moment arm by
shifting the ground reaction force on lateral foot
during walking. Therefore, the load on knee is
redistributed, which reduces the medial knee
adduction moment, so that load on the medial knee is
reduced®***®. However, in recent literature, it has
been discussed that lateral wedge insoles are
effective for only 20% of osteoarthritic patients
because of very small reductions in knee adduction
angular impulse and medial knee adduction moment,
thus, is not significantly affected for medial knee
osteoarthritis®’. Similar to the results of this study,
literature also has discussed that type of insole and
the degree of the wedge are the possible reasons for
less significant improvement. The same degree of
wedge insoles for all the participants has been used in
different studies i.e. 5 or 6 degrees®. the problem of
lack of customization of insoles, similar to the current
study may contribute to less significant
improvementzg.

Traditional physical therapy including ultrasound
modality and stretching followed by strengthening
may contribute in improving pain and stiffness
supported by previous literature®. Also, a previous
study discussed the multiple exercises i.e. stretching
and strengthening with a home exercise plan
improves the pain symptoms and dysfunction by
reducing the load on the medial knee joint®". Thermal
and non-thermal effects of therapeutic ultrasound-
induced analgesic effect and reduce soft tissue pain
by increasing tissue metabolism, capillary permeability
and fibrous tissue extensibility through the thermal
mechanism. However, the non-thermal mechanism
also relief pain by promoting tissue regeneration,
increasing intracellular calcium in the nervous system
and changing the permeability of the cell
membrane®. Therefore, therapeutic ultrasound may
also block pain transmission receptors™.

Furthermore, similar to the results of this study,
ultrasound,® and strengthening exercises improves
KOOS score in domains of pain, stiffness, activities of
daily living, sports and recreational activities and
quality of life. The possible reasons of improved

symptoms and stiffness maybe the healing and
thermal effects of US on periarticular structures. The
flexibility of tendons, ligaments and joint capsule can
be improved through ultrasound, heating, and
strengthening exercises®. Whereas, non-thermal
effects regulate collagen synthesis, fibroblast
production, cell diffusion, breakdown adhesions, alter
extracellular matrix arrangement and all these factors
promote healing®>>".

Moreover, in previous literature, it has been found
that ultrasound with supervised exercise protocol not
only reduces pain but also improves function and thus
the quality of life in chronic osteoarthritic patients™.
The patients with OA has decrease muscle strength,
joint instability and pain which also limits the
functional capacity, therefore, isometrics and
strengthening of quadriceps is highly recommended
for OA patients®. A study conducted by Fatih Tok et
al, supports the findings of the current study that
continuous motion either active or passive,
conventional  physical therapy and modality
strengthen the muscles which improve balance and
coordination, thus, leads to decreased pain, improved
functional capacity and quality of life without
deteriorating the disease.”’

The limitation in the study is the variation in BMI
category in relation to distribution in treatment
groups may also have confounding effects on the
results.

CONCLUSION

Lateral wedge insoles (LWI) and conventional physical
therapy (CPT) both have positive impact on knee
osteoarthritis outcomes. But conventional physical
therapy was more effective in improving the
functional independence of osteoarthritic patient. It is
recommended that future study should be conducted
to evaluate the combined effects of both
interventions as some degrees of biomechanical
adjustment of LWI may augment the effects of
conventional Physical Therapy.

REFERENCES

1. Salam A, Awan MW, Mahmood T, Rukh MS, Seffat N. Application
of Lateral Wedge in Knee Osteoarthritis for Improving Pain and
Quiality of Life. J Liaquat Uni. Med Health Sci. 2019;18(02):146-
51.

2. Akhter E, Bilal S, Haque U. Prevalence of arthritis in India and
Pakistan: a review. Rheumatol Int. 2011;31(7):849-855. doi:
10.1007/s00296-011-1820-3

3. Campos GCd, Rezende MU, Pasqualin T, Frucchi R, Bolliger Neto
R. Lateral wedge insole for knee osteoarthritis: randomized
clinical trial. Sao Paulo Med J. 2015;133(1):13-9. doi:
10.1590/1516-3180.2013.6750002

4. Kerrigan DC, Lelas JL, Goggins J, Merriman GJ, Kaplan RJ, Felson
DT. Effectiveness of a lateral-wedge insole on knee varus torque




T. Rehabili. J. Volume 06, Issue 02

2022

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

in patients with knee osteoarthritis. Arch Phys Med Rehabil.
2002;83(7):889-93. doi: 10.1053/apmr.2002.33225

Igbal MN, Haidri FR, Motiani B, Mannan A. Frequency of factors
associated with knee osteoarthritis. J Pak Med Assoc.
2011:61(8):786.

Litwic A, Edwards MH, Dennison EM, Cooper C. Epidemiology
and burden of osteoarthritis. Br Med Bull. 2013;105(1):185-99.
doi: 10.1093/bmb/Ids038.

Haque MM. Prevalence of Osteoarthritis among Ethnic
Communities in Bangladesh. EC Orthopaedics. 2016;3:284-9.
Saeed F, Humayun A, Fatima SM, Junaid V, Imtiaz H, Zehra M, et
al. The Pressing Need to Raise Awareness about Osteoarthritis
Care among Elderly Females in Pakistan: A Cross-sectional
Study. Cureus. 2019;11(8). doi: 10.7759/cureus.5302
Quédraogo D, Séogo H, Cissé R, Tieno H, Ouédraogo T,
Nacoulma |, et al. Risk factors associated with osteoarthritis of
the knee in a rheumatology outpatient clinic in Ouagadougou,
Burkina Faso. Medecine tropicale: revue du Corps de sante
colonial. 2008;68(6):597.

Bannuru RR, Osani M, Vaysbrot E, Arden N, Bennell K, Bierma-
Zeinstra S, et al. OARSI guidelines for the non-surgical
management of knee, hip, and polyarticular osteoarthritis.
Osteoarthritis cartilage 2019;27(11):1578-89. doi:
10.1016/j.joca.2019.06.011.

O'Leary H, Smart KM, Moloney NA, Blake C, Doody CM. Pain
sensitization associated with nonresponse after physiotherapy
in people with knee osteoarthritis. Pain. 2018;159(9):1877-86.
doi: 10.1097/j.pain.0000000000001288.

Zhang W, Moskowitz R, Nuki G, Abramson S, Altman RD, Arden
N, et al. OARSI recommendations for the management of hip
and knee osteoarthritis, Part Il: OARSI evidence-based, expert
consensus guidelines. Osteoarthritis cartilage. 2008;16(2):137-
62. doi: 10.1016/j.joca.2007.12.013.

Sharma L, Chmiel JS, Almagor O, Felson D, Guermazi A, Roemer
F, et al. The role of varus and valgus alignment in the initial
development of knee cartilage damage by MRI: the MOST study.
Ann Rheum Dis. 2013;72(2):235-40. doi: 10.1136/annrheumdis-
2011-201070.

Rafiaee M, Karimi MT. The effects of various kinds of lateral
wedge insoles on performance of individuals with knee joint
osteoarthritis. Int J Prev Med. 2012;3(10):693.

Hinman RS, Bowles KA, Metcalf BB, Wrigley TV, Bennell KL.
Lateral wedge insoles for medial knee osteoarthritis: effects on
lower limb frontal plane biomechanics. Clin Biomech.
2012;27(1):27-33. doi: 10.1016/j.clinbiomech.2011.07.010.
Baert IA, Nijs J, Meeus M, Lluch E, Struyf F. The effect of lateral
wedge insoles in patients with medial compartment knee
osteoarthritis: balancing biomechanics with pain neuroscience.
Clin Rheumatol. 2014;33(11):1529-38. doi: 10.1007/s10067-
014-2668-1

Esfandiari E, Kamyab M, Yazdi HR, Foroughi N, Sanjari MA. The
immediate effect of lateral wedge insoles, with and without a
subtalar strap, on the lateral trunk lean motion in patients with
knee osteoarthritis. Geriatr Orthop Surg Rehabil. 2013;4(4):127-
32.doi: 10.1177/2151458513512327

Hinman, R.S., K.A. Bowles, K.L. Bennell, Laterally wedged insoles
in knee osteoarthritis: do biomechanical effects decline after
one month of wear? BMC Musculoskelet Disord. 2009. 10(1): 1-
8. doi: 10.1186/1471-2474-10-146

Mundial, A.M., Declaraciéon de Helsinki de la AMM-Principios
éticos para las investigaciones médicas en seres humanos.
2019.(Accessed on 7" November 2021)

Ateef M, Kulandaivelan S, Algahtani M. Cross-Cultural Validation
of Urdu Version KOOS in Indian Population with Primary Knee
Osteoarthritis. Int J Rheumatol. 2017;2017:1206706. doi:
10.1155/2017/1206706.

Arazpour M, Zare Zadeh F, Ahmadi Bani M. The Effects of
Unloader Knee Orthosis and Lateral Wedge Insole in Patients
with Mild and Moderate Knee Osteoarthritis (OA). Iran Rehabili
J.2012;10(2):60-5.

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.
doi: 10.1097/MD.0000000000003952.

Moyer RF, Birmingham TB, Dombroski CE, Walsh RF, Leitch KM,
Jenkyn TR, Giffin JR. Combined effects of a valgus knee brace

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

and lateral wedge foot orthotic on the external knee adduction
moment in patients with varus gonarthrosis. Arch Phys Med
Rehabil. 2013;94(1):103-12. doi: 10.1016/j.apmr.2012.09.004.
Farr li J, Miller LE, Block JE. Quality of life in patients with knee
osteoarthritis: a commentary on nonsurgical and surgical
treatments.  Open  Orthop J.  2013;7:619-23.  doi:
10.2174/1874325001307010619

Wise BL, Niu J, Yang M, Lane NE, Harvey W, Felson DT, et al.
Patterns of compartment involvement in tibiofemoral
osteoarthritis in men and women and in whites and African
Americans. Arthritis Care Res. 2012;64(6):847-52. doi:
10.1002/acr.21606

Liu X, Zhang M. Redistribution of knee stress using laterally
wedged insole intervention: finite element analysis of knee—
ankle—foot complex. Clin Biomech. 2013;28(1):61-7. doi:
10.1016/j.clinbiomech.2012

Ferreira V, Simdes R, Gongalves RS, Machado L, Roriz P. The
optimal degree of lateral wedge insoles for reducing knee joint
load: a systematic review and meta-analysis. Arch Physiother.
2019;9(1):1-12. doi.org/10.1186/s40945-019-0068-1

Yilmaz B, Kesikburun S, Koéroglu O, Yasar E, Goktepe AS,
Yazicioglu K. Effects of two different degrees of lateral-wedge
insoles on unilateral lower extremity load-bearing line in
patients with medial knee osteoarthritis. Acta Orthop Traumatol
Turc. 2016;50(4):405-8. doi: 10.1016/j.a0tt.2016.06.004

Felson DT, Parkes M, Carter S, Liu A, Callaghan MJ, Hodgson R,
et al. The Efficacy of a Lateral Wedge Insole for Painful Medial
Knee Osteoarthritis After Prescreening: A Randomized Clinical
Trial.  Arthritis  Rheumatol.  2019;71(6):908-915.  doi:
10.1002/art.40808

Ozgonenel L, Aytekin E, Durmusoglu G. A double-blind trial of
clinical effects of therapeutic ultrasound in knee osteoarthritis.
Ultrasound Med Biol. 2009;35(1):44-9. doi:
10.1016/j.ultrasmedbio.2008.07.009

Yegin T, Altan L, Kasapoglu Aksoy M. The Effect of Therapeutic
Ultrasound on Pain and Physical Function in Patients with Knee
Osteoarthritis. Ultrasound Med Biol. 2017;43(1):187-194. doi:
10.1016/j.ultrasmedbio.2016.08.035.

Suzuki 'Y, lijima H, Tashiro Y, Kajiwara Y, Zeidan H, Shimoura K, et
al. Home exercise therapy to improve muscle strength and joint
flexibility effectively treats pre-radiographic knee OA in
community-dwelling elderly: a randomized controlled trial. Clin
Rheumatol. 2019. 38(1):133-141. doi: 10.1007/s10067-018-
4263-3

Ng CO, Ng GY, See EK, Leung MC. Therapeutic ultrasound
improves strength of achilles tendon repair in rats. Ultrasound

Med  Biol.  2003;29(10):1501-6.  doi:  10.1016/s0301-
5629(03)01018-4.

Vincent KR, Vincent HK. Resistance exercise for knee
osteoarthritis,.  PM  R.  2012;4(5 Suppl):S45-52.  doi:

10.1016/j.pmr}.2012.01.019.

Rice DA, Mannion J, Lewis GN, McNair PJ, Fort L. Experimental
knee pain impairs joint torque and rate of force development in
isometric and isokinetic muscle activation. Eur J Appl Physiol.
2019;119(9):2065-2073. DOI: 10.1007/s00421-019-04195-6
Bennell KL, Bowles KA, Payne C, Cicuttini F, Williamson E, Forbes
A. Lateral wedge insoles for medial knee osteoarthritis: 12
month randomised controlled trial. BMJ. 2011 18;342:d2912.
doi: 10.1136/bmj.d2912.

Tok F, Aydemir K, Peker F, Safaz |, Taskaynatan MA, Ozgul A. The
effects of electrical stimulation combined with continuous
passive motion versus isometric exercise on symptoms,
functional capacity, quality of life and balance in knee
osteoarthritis:  randomized clinical trial. Rheumatol Int.
2011;31(2):177-81. doi 10.1007/s00296-009-1263-2.

Disclaimer: None to declare.
Conflict of Interest: None to declare.
Funding Sources: None to declare.

Tis Revns Joumsar. 366




