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Abstract 
Introduction: Knee osteoarthritis (OA) is a chronic degenerative musculoskeletal condition that imposes 

a major healthcare burden due to considerable pain, disability and loss of quality of life especially among 

the older adults. Most knee OA researchers have focused on tertiary management strategies i.e pain relief 

with effective drug therapies (Non steroidal anti inflammatory drugs, chondroitin supplements etc). 

However, long-term use of NSAIDS have significant side effects and are expensive. With the exception 

of knee joint arthroplasty, typically reserved for end-stage disease, there is no definitive cure for 

osteoarthritis. Accordingly, there is an urgent need for conservative treatment modalities, that not only 

alleviate painful symptoms of OA, but also reduce the progression of the degenerative pathology over 

time. Patients with knee OA usually show major involvement in only one compartment; medial 

tibiofemoral compartment being more common than the lateral compartment. The lateral wedge shoe 

insole is an orthotic device, which is hypothesized to reduce the moment arm of the ground reaction force 

vector relative to the knee joint center during walking. They are an inexpensive and feasible treatment 

modality, that has shown to reduce medial knee load. 

Materials and Methods: 80 patients with bilateral medial compartment osteoarthritis of knee were 

included in the present study. They were randomly divided into two groups ; Group A (n = 40) included 

patients who were given lateral wedged insole shoes and Group B (n = 40) included those who were 

given normal flat soled shoes. All patients who fulfilled the inclusion and exclusion criteria were 

recruited for the study. The present study was carried between January 2020 to January 2021 in Krishna 

Institute Of Medical Sciences, “Deemed to be University” Karad. Severity of pain using WOMAC score, 

FTA using plain knee radiograph in AP view and frequency of intake of NSAIDS were calculated at the 

start of study, thereafter at each follow up every 2 months up to 12 months. 

Results: At the initial 2nd month follow up group A patients showed significant reduction in severity pain 

scale (66.74+/-19.44) as compared to group B (72.78+/-17.04), but neither of group A or group B showed 

any significant change in remaining variable characters (p>0.005). At the end of 12 months follow up 

assessment, Group A patients showed a marked reduction in severity of pain (average 46.8+/-16.24) as 

compared to Group B (mean 59.26+/-18.74). Patients in Group A showed significant decrease in the 

frequency of intake of NSAIDS for pain relief as compared to patients in Group B (p<0.05). 

Conclusion: Our findings show that use of lateral wedged insole shoes as the primary treatment option in 

knee OA had marked effect in reduction of severity of pain and frequency of intake of NSAIDS to relieve 

pain. However, our study has reported insignificant reduction in the FTA and no changes in radiological 

progression of the disease of knee OA. 

 

Keywords: osteoarthritis, Kellegren and lawrence, WOMAC, NSAIDS, lateral wedged insoles, 

femorotibial angle 

 

Introduction  

With the increase in life-expectancy of the population, prevalence of patients with knee pain is 

on the rise among the elderly. Knee osteoarthritis (OA) is a chronic degenerative 

musculoskeletal condition that imposes a major healthcare burden due to considerable pain, 

disability and loss of quality of life especially among the older adults [1]. Demographic 

predictions indicate that people aged over 65 years will comprise more than 20% of the 

population by 2040 [2]. Management strategies for knee OA are generally grouped as primary 

prevention (aims at reduction of risk factors to reduce the incidence of the condition); 

secondary prevention (aim to slow down the progression to a detrimental state of disease) and;  
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tertiary prevention (aims to reduce pain and disability) [3]. 

Most knee OA researchers have focused on tertiary 

management strategies i.e pain relief with effective drug 

therapies (Non steroidal anti inflammatory drugs, chondroitin 

supplements etc). However, long-term use of non-steroidal 

anti inflammatory drugs (NSAIDS) have significant side 

effects and are expensive [4]. With the exception of knee joint 

arthroplasty, typically reserved for end-stage disease, there is 

no definitive cure for osteoarthritis. Adding to this, the high 

cost of the surgery has added to the burden, and made it 

difficult in preferring it as a primary mode of treatment in 

most developing countries. 

Accordingly, there is an urgent need for conservative 

treatment modalities, that not only alleviate painful symptoms 

of OA, but also reduce the progression of the degenerative 

pathology over time [5]. Available modalities for non-surgical 

management of osteoarthritis include: (a) pharmacological 

therapy with NSAIDS, oral steroids, chondroitin sulfate 

supplements etc. (b) use of mobility aids (c) intra-articular 

injection of corticosteroids or visco-supplements (d) Cold 

fomentation and splinting. These interventions mainly aim at 

alleviating pain, improving joint function and ultimately 

enhancing the quality of life by reducing disability. However, 

given that a substantial proportion of patients with knee OA 

experience progression of the structural disease [6], our 

management should also aim at reducing structural 

deterioration over time.  

Patients with knee OA usually show major involvement in 

only one compartment; medial tibiofemoral compartment 

being more common than the lateral compartment (medial 

67%, lateral 16%) [7]. The external knee adduction moment 

determines the load distribution across the medial and lateral 

tibial plateaus. Forces exerted across the medial compartment 

are almost 2.5 times that across the lateral [8]. This explains 

greater prevalence of involvement of the medial tibiofemoral 

compartment as compared to the lateral compartment. Cross-

sectional studies have shown that patients with knee OA have 

a higher knee adduction moment while walking as compared 

to healthy age-matched controls [9, 10]. Recent research has 

demonstrated that a higher external knee adduction moment is 

associated with greater severity of knee pain [11]. Thus, 

interventions which alter this biomechanical factor, and 

reduce medial load on the knee are helpful in symptomatic 

pain relief, as well as reducing disease progression over time 
[12]. The lateral wedge shoe insole is an orthotic device, which 

is hypothesised to reduce the moment arm of the ground 

reaction force vector relative to the knee joint centre during 

walking [13]. They are an inexpensive and feasible treatment 

modality, that has shown to reduce medial knee load by 

approximately 5-10% [13-16]. The wedge is placed under the 

sole of the foot and angulated so that it is thicker over the 

lateral than the medial border of the foot, thereby transferring 

greater load during weight bearing from medial to lateral knee 

compartment. In the present study, we aim to assess the 

efficacy of lateral wedge insole shoes in providing 

symptomatic pain relief and reducing disease progression in 

patients with osteoarthritis of knee. 

  

Materials and Methods 

80 patients with bilateral medial compartment osteoarthritis of 

knee were included in the present study. They were randomly 

divided into two groups; Group A (n = 40) included patients 

who were given lateral wedged insole shoes and Group B (n = 

40) included those who were given normal flat soled shoes. 

The inclusion criteria were (a) age above 50 years, of any sex 

(b) patients having pain and tenderness over medial aspect of 

knee (c) Patients with radiographic evidence of Grade I/II 

osteoarthritis of knee (according to Kellegren Lawrence 

grading of OA). 

The exclusion criteria were (1) Patients diagnosed with 

pathological conditions like rheumatoid arthritis, pseudogout 

etc. (2) Patients having knee flexion contracture greater than 

20 degrees (3) Lateral tibiofemoral joint space narrowing 

greater than the medial compartment, as evident on plain knee 

xray (4) Patients with BMI >= 36 kg/m2 (5) Patients with 

valgus knee alignment >185° on a standardised standing knee 

x-ray (6) Patients with history of ipsilateral hip/knee 

arthroplasty surgery in the past (7) Patients using gait-aids 

while walking (8) Patients who have been administered intra-

articular corticosteroid injections within 6 months of the 

study.  

All patients who fulfilled the inclusion and exclusion criteria 

were recruited for the study. The present study was carried 

between January 2020 to January 2021 in Krishna Institute Of 

Medical Sciences, “Deemed to be University” Karad. All the 

participants had signed the written and informed consent 

before enrolling in the study. This randomized controlled trial 

was approved by the Institutional Ethical Committee. 

Following baseline data of the patients were recorded at 0 

weeks, and thereafter at each follow up (1) Standing knee 

radiograph in antero-posterior view (for calculating 

femorotibial angle i.e FTA and grading the severity of OA 

knee using Kellegren and Lawrence Score (2)Severity of pain 

using the WOMAC scale [24], Frequency of NSAID uptake of 

the patients every month. 

Femorotibial angle (FTA) in the frontal plane, is the angle 

formed by the intersection of the anatomical axis of the femur 

and tibia (174.6+/-1.7 degrees). The severity of OA was 

evaluated by radiographs using the. Kellegren and Lawrence 
[23] grading system in which Grade 0 is normal; Grade 1 is 

osteophytic lipping; Grade 2 is definite osteophytes and 

possible joint space narrowing; Grade 3 is moderate and/or 

multiple osteophytes, definite joint space narrowing with 

some sclerosis and Grade 4 is large osteophytes, marked joint 

space narrowing, severe sclerosis and definite bony 

attrition[figure 1] 

 

 
 

Fig 1: Kellegren Lawrence Grading A. Grade 1 B. Grade 2 C. Grade 

3 D. Grade 4 

 

The Western Ontario Mc Master questionnaire (WOMAC) 

was utilized to evaluate the severity of knee pain(7). The 

patients were enquired about the number of days they had to 

consume NSAIDS per month, in the last three months, due to 

intolerable pain. The baseline parameters of patient were 

assessed by a blinded examiner and were randomly divided 

into two groups. Group A included patients who were given 
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lateral wedged insole shoes and Group B included those who 

were given normal flat soled shoes. The demographic 

parameter of both groups were similar. 

The insoles were manufactured for each patient based on the 

print data collected from subject in a standing position. A 10 

mm lateral elevation wedge was prepared along the lateral 

edge of the entire length of the foot for the patients in Group 

A [ Figure 2 ]. A normal flat insole was prepared for those in 

Group B. Urethane material was used for preparing the 

insoles. The patients were encouraged to wear the shoes with 

insoles for at least 10 hours each day and were asked to note 

down the number of times they consumed NSAIDS for 

relieving pain. The patients were followed up every 2 months 

for 12 months and on each follow up the variable parameters 

were noted. 

All data was entered in Microsoft excel spreadsheet. Data 

analysis was done using SPSS software. 

 

 
 

Fig 2: lateral wedged insoles 

 

Results 

The present study had 32 males and 48 female patients. The 

mean age in Group A was 64.88+/- 7.74 and in Group B was 

62.94+/- 8.04. The mean BMI in patients in Group A was 

29.33+/-10.1 and that in Group B was 27.32+/-1.77. The 

average FTA in patients in Group A was 175.11+/-1.06 and 

that in Group B was 175.24+/-1.08. Average number of days 

when the patient had to consume NSAIDS due to intolerable 

pain was 18.36+/-2.44 in Group A and 16.88+/-2.08 in Group 

B. Table 1 depicts the demographic data and baseline readings 

in both groups.  

 
Table 1: Demographic parameters and initial base line values 

 

Sl.no. Parameter Group A (N= 40) Group B (N=40) 

1 Age (mean) 64.88+/- 7.74 62.94+/- 8.04 

2 Gender (M/F) 14/26 18/22 

3 BMI 29.33+/-10.1 27.32+/-1.77 

4 Severity of pain 74.6+/-18.64 71.26+/-19.24 

5 FTA 175.11+/-1.06 175.24+/-1.08 

6 Frequency of NSAIDS intake(days per month) 18.36+/-2.44 16.88+/-2.08 

BMI: body mass index kg/m2 ; FTA: femorotibial angle 

 

The mean values of the FTA, pain severity (according to 

WOMAC score), severity of knee OA (according to Kellegren 

and Lawrence grading) and frequency of NSAIDS taken per 

month of both groups, at the 2 months follow up, are depicted 

in Table number 2. At the initial 2nd month follow up group A 

patients showed significant reduction in severity pain scale 

(66.74+/-19.44) as compared to group B (72.78+/-17.04), but 

neither of group A or group B showed any significant change 

in remaining variable characters. (P>0.005)  

 

Table 2: Values at 2 month follow up 
 

Sl.no. Parameters Group A Group B 

1 Severity of pain 66.74+/-19.44 72.78+/-17.04 

2 FTA 175.11+/-1.06 175.24+/-1.08 

3 Frequency of NSAIDS intake (days per month) 14.96+/-2.64 15.22+/-3.04 

FTA: femorotibial angle 

 

At the 6 month follow up, Group A patients showed 

significant reduction in the pain (mean 58.34+/-17.89) as 

compared to patients in Group B (mean 77.26+/-18.62) 

(p<0.005). There was no significant change in the FTA in 

patients belonging to either of the groups (as examined on 

plain radiographs of the knee in antero-posterior view). The 

patients in Group A also showed significant decrease in the 

frequency of consumption of NSAIDS for pain relief as 

compared to patients in Group B (p<0.005). The values are 

depicted in Table no.3. 
 

Table 3: Values at 6 month follow up 
 

Sl.no. Parameters Group A Group B 

1 Severity of pain 58.34+/-17.89 77.26+/-18.62 

2 FTA 175.11+/-1.06 175.24+/-1.08 

3 Frequency of NSAIDS intake (days per month) 10.76+/-1.65 16.56+/-2.29 

FTA: femorotibial angle 
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At the end of 12 months follow up assessment, Group A 

patients showed a marked reduction in severity of pain 

(average 46.8+/-16.24) as compared to Group B (mean 

59.26+/-18.74). Patients in Group A showed significant 

decrease in the frequency of intake of NSAIDS for pain relief 

as compared to patients in Group B (p<0.05). Radiographic 

assessment of the knee in antero-posterior view (standing) at 

the end of 12 months, showed insignificant changes in both 

the groups. The values of the variables at 12 month follow up 

are depicted in table no. 4. 

 
Table 4: Values at 12 months follow up 

 

Sl.no. Parameters Group A Group B 

1 Severity of pain 46.8+/-16.24 59.26+/-18.74 

2 FTA 175.11+/-1.06 175.24+/-1.08 

3 Frequency of NSAIDS intake (days per month) 5.88+/-1.94 18.22+/-2.34 

 

Discussion 

The results of our study has shown that the patients 

experience significant decrease in pain, joint stiffness and 

function impairment following use of lateral wedge insole 

shoes. Andriacchi et al. [17, 18] stated that patients osteoarthritis 

of knee with varus deformity, have a high adduction moment 

at the knee. An increase in the adduction moment during 

walking is proportional to the increase in medial compartment 

loading at the knee joint. Using lateral wedged insole shoes, 

by changing the mechanical axis of lower limb, there is 

reduction of adduction momentum, shifting the applied loads 

lateral to the sub-talar joint axis in most patients and thereby 

transfers the center of pressure to the lateral part of the knee 

joint. 

 

 
 

Fig 3: Showing effect of lateral wedged insoles on the mechanical 

axis of lower limb 

Kuroyanagi et al. [19] reported that the adduction moment in 

patients with varus deformity knee OA while walking 

barefoot, was significantly reduced after wearing the lateral 

wedged insole with subtalar strapping as compared with the 

use of the neutral insole, during the dynamic phase of gait. 

Their results suggested that the insole with subtalar strapping 

may have a therapeutic effect by decreasing the medial 

compartment loading at the knee joint not only during the 

static, but also during the dynamic phase.  

In the present study, there was significant reduction in the 

pain over medial aspect of the knee (as judged by the mean 

WOMAC score) by the end of 12 months in patients in Group 

A as compared to those in Group B (p<0.005). 

Femorotibial angle was the other parameter assessed in this 

research. Using lateral wedged insole shoes had very less 

influence on the FTA, as in our study, there were insignificant 

changes in FTA in patients belonging to either groups. This 

goes in accordance with the findings of the study conducted 

by Bennel et.al (2011) [20] who concluded that there was no 

relation between the use of lateral wedged insoles and FTA in 

patients with knee OA. Few earlier studies, having follow up 

period of minimum 2 years have shown significant change in 

radiological progression, suggesting that time duration for 

such changes need more time and extended patient follow up 

time must be considered.  

Coming to the frequency of intake of NSAIDS ; patients using 

lateral wedged insole shoes had a significant reduction in 

NSAIDS usage compared to controls (p<0.005). The 

decreased frequency of NSAIDS intake implies reduced 

adverse drug reactions like gastritis, nausea etc, which has 

ultimately works towards enhancing the quality of life in 

patients with osteoarthritis of the the knee. In a study by Pham 

T et al, it was found that customised lateral heel wedge 

insoles, worn for a period of two years, were associated with a 

reduction in the frequency of intake of non-steroidal anti-

inflammatory drugs, but did not alter stiffness, function, or 

joint space narrowing as evident on radiography [21, 22]. 

We are aware of the limitations of our study. The current 

study did not clarify the duration of the insole usage each day. 

The patients were instructed to use the insole shoes for at least 

10 hours per day. Non compliance of the patients could be 

inferred by observing the condition of the material wear at the 

time of subsequent follow ups. A longer follow up period and 

a larger sample size was needed to comment definitively upon 

the effect of using lateral wedged insoles on radiological 

findings of joint space narrowing and FTA alteration. 

 

Conclusion 

In summary, our findings show that use of lateral wedged 

insole shoes as the primary treatment option in knee OA had 

marked effect in reduction of severity of pain and frequency 

of intake of NSAIDS to relieve pain. However, our study has 
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reported insignificant reduction in the FTA and no changes in 

radiological progression of the disease of knee OA. A longer 

study period and a larger sample size if hypothesized to be 

necessary to comment definitively on structural and 

radiological changes. We thus support the clinical 

recommendation of the using lateral wedged insoles for 

patients with Grade I/II knee osteoarthritis. 
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