
                                                                                                                International Journal of Health Sciences and Research 

                  Vol.13; Issue: 9; September 2023 

                                                                                                                                                                  Website: www.ijhsr.org 

Original Research Article                                                                                                                                   ISSN: 2249-9571 

 

                                  International Journal of Health Sciences and Research (www.ijhsr.org)  34 

Volume 13; Issue: 9; September 2023 

Effectiveness of Ultrasound Versus Kaltenborn 

Mobilization in a Community-Dwelling Elderly 

Population with Knee Osteoarthritis - RCT Single 

Blind 
 

Dr. Shrikant B. Darade1, Dr. Vijay Bhartiya2 

 
1Associate Professor, Motiwala College of Physiotherapy, Nashik 

2Associate Professor, Nanded Physiotherapy College & Research Center, Nanded 

 

Corresponding Author: Dr. Shrikant B. Darade 
 

DOI: https://doi.org/10.52403/ijhsr.20230907 

 
 
ABSTRACT 

 

Introduction: osteoarthritis is the leading disorder which commonly found in older people but due to 

lifestyle it has early impact and its cause of musculoskeletal pain and disability and also it affects the 

quality of life of patients. 

Methodology: 40 older individuals were selected from community and divided into two groups of 

Group A (US) and Group B (Kaltenborn), where the group A was blinded. They received an 

intervention for three times a week (Ultrasound and Kaltenborn mobilization) and evaluated on basis 

of VAS, QoL and WOMAC. 

Result: Both groups shown a significant improvement but the group B (Kaltenborn) shown mark 

improvement in VAS, QoL and WOMAC, where p value was < 0.0001, which is statistically 

significant. 

Conclusion: There were statistically significant differences and improvements in both groups, but the 

Kaltenborn mobilization group was more effective than the ultrasound group in community-dwelling 

elderly people with OA knee. 
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INTRODUCTION 

Osteoarthritis (OA) is a multifactorial, 

chronic degenerative illness that causes loss 

of articular cartilage, enlargement of the 

bone around the joint, subchondral sclerosis, 

and a variety of biochemical and 

morphological changes to the synovial 

membrane and joint capsule.1 

Articular cartilage weakening, ulceration, 

and localised disintegration are pathological 

alterations that occur in the late stages of 

OA. Inflammation of the synovium can also 

occur. Pain is a common clinical sign, 

especially after heavy lifting and prolonged 

exertion; stiffness is seen after inactivity. It 

most likely consists of a number of illnesses 

that together cause joint failure rather than 

being a single disease. Degenerative arthritis 

is another name for it, and it typically 

affects the hands, feet, spine, and large 

weight-bearing joints like the hips and 

knees.2 The majority of OA cases known as 

primary OA, have no recognised cause. The 

main cause of primary osteoarthritis is 

ageing. It might manifest as erosive OA, 

widespread OA, or localised OA. Another 

illness or condition is the primary cause of 

secondary osteoarthritis.3 

With a prevalence of 22% to 39% in India, 

osteoarthritis is the most prevalent joint 

disease and the second most prevalent 

rheumatologic condition. OA is more 
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prevalent in women than in males, but the 

prevalence rises sharply with ageing. Nearly 

45% of women over the age of 65 have 

symptoms, while 70% of those over 65 have 

radiological evidence. OA of the knee, 

especially in women, is a significant factor 

in reduced mobility. According to estimates, 

OA is the tenth most common reason for 

nonfatal burden.4,5 

Osteoarthritis is the leading cause of 

musculoskeletal pain and disability in older 

adults worldwide.6 Osteoarthritis (OA) is a 

multifactorial disease caused by a failure of 

joint cartilage repair following an initial 

insult.7 Although cartilage injury does not 

cause symptoms, Brandt et al 8 proposed 

that changes in cartilage cause a series of 

biologic and biomechanical changes in other 

joint tissues, resulting in pain, stiffness, and 

loss of function. As a result, cartilage 

integrity is critical for proper joint 

function.8, 9 

Ultrasound therapy (US) is one of the most 

commonly used physical agents in 

physiotherapy.10 This treatment modality is 

based on the application of mechanical 

energy to a tissue, which is produced by 

sound waves of varying frequencies, in 

order to elicit a biological response. 10, 11 In 

vitro and in vivo studies have revealed that 

the mechanical stimulus produced by low 

intensity ultrasonic energy (spatial and 

temporal average intensities ranging from 

0.03 to 0.62W/cm2) promotes 

chondrogenesis in human cell cultures and 

animal models of cartilage injury. These 

findings suggest that low-intensity US may 

favour cartilage repair and, if used early on, 

may slow the progression of OA. Since 

1981, the American College of 

Rheumatology (ACR) criteria have been 

used to make a clinical diagnosis of OA. 

Increased life expectancy and an increase in 

our geriatric population necessitate research 

into the prevalence and risk factors of OA.  

The prevalence of knee OA in the adult 

rural population in India is estimated to be 

5.8%. Knee OA is more common in 

women.8 It is also more common among 

men who work in agriculture, manual 

labour, and household work (women)12, 13 

using the ACR criteria, studies conducted in 

Jammu revealed a prevalence of 4.24% and 

the associated risk factors of knee OA to be 

age, female gender, and repeated bending of 

the knee. Due to a lack of imaging facilities 

and specialized orthopedic care in rural 

India, diagnosis and treatment are delayed 

until late stages of the disease process. In 

order to implement preventive and 

therapeutic measures, the disease burden 

must be estimated. We relied on previously 

validated clinical criteria for the diagnosis 

of knee OA due to a lack of radiographic 

facilities. Studies based on the ACR criteria 

have been published in both Western 

countries and India.14, 15, 16, 17 

Knee pain associated with motion 

impairments is caused by a variety of 

factors, including joint immobilization 

following injury,18 surgical interventions to 

repair or remove menisci,19 and 

osteoarthritis.20 Joint mobilization has been 

used by a variety of healthcare professionals 

in both the spine and peripheral joints to 

treat pain and motion impairment(s). 

However, the majority of these research 

studies used techniques for the spine and 

upper extremities, with less evidence for the 

efficacy of lower extremity mobilization. 

While AP joint mobilizations were the 

primary intervention in the articles 

reviewed, Kaltenborn and Evjenth 

advocated traction mobilization as an 

intervention for extremity joints with 

painful movement impairment. Grade III 

traction is a linear motion that is applied 

with enough force to take up slack in the 

joint capsule and tighten the soft tissues 

surrounding the joint. Grade III traction 

mobilization's primary therapeutic goal is to 

stretch periarticular soft tissue and increase 

mobility in a hypomobile joint. The traction 

movement is applied at a right angle to the 

treatment plane, which is located in the 

concave proximal end of the tibia for the TF 

joint.21, 22 

Studies on the knee joints have concentrated 

on the use of anterior/posterior (AP) joint 

mobilization and patellar glides to improve 
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outcomes in patients suffering from knee 

pain. Some studies, for example, found that 

AP mobilization of the knee joint reduced 

pain caused by chronic inflammation of the 

muscles and joints.23 

As a result, the goal of our research is to 

compare the effectiveness of ultrasound 

versus Kaltenborn mobilization in an elderly 

population with knee osteoarthritis.  Hence 

the aim of this study is to compare 

effectiveness of ultrasound and Kaltenborn 

mobilization in elderly population with 

osteoarthritis of knee. 

 

METHODOLOGY  

Design – This study was RCT with 40 

subjects who aged from 60 to 75 years old 

allocated in two groups. The institutional 

ethical committee approval has been 

obtained.   

Patient selection – Subject were recruited 

by using simple random sampling and 

divided into two groups of 20 each i.e., 

Group A (Ultrasound Group) and Group B 

(Kaltenborn), also followed by criteria in 

which the patients who meets the ACR 

criteria with both genders were included and 

the patients with recent trauma or surgery, 

peripheral vascular disease, deformity or 

neurological conditions were excluded. 

The study conducted for 6 months form the 

date of ethical clearance from ethical 

committee of institution. The assessment 

was conducted at pre and post treatment. 

The assessment included VAS (visual 

analogue scale), ROM (range of motion), 

ACR criteria, and the WOMAC scale. 

 

INTERVENTION  

Group A - A frequency of 1 MHZ was used 

with a sound head area of 5 cm2 and an 

intensity of 0.8 W/cm2 (continuous mode) 

for 4 to 5 minutes three times per week for 

two weeks. The participants were positioned 

supine, with the affected knee flexed at 90° 

and the sound-head held stationary over the 

tibio-femoral joint, and an acoustic gel 

containing no pharmacologically active 

substance was applied. To ensure maximum 

energy absorption, ultrasound was applied 

to the medial and lateral parts of the knee in 

circular movements with the probe at right 

angles 10, 11 

Group B - Each participant was instructed 

to lie prone on a treatment table with the 

affected knee slightly flexed by placing a 

pillow under the lower leg. The participant's 

knee was then passively flexed to the first 

and final stops as defined by Kaltenborn.17 

Using a standard goniometer, the therapist 

collected the VAS and measured the passive 

knee flexion range of motion.20, 21 The 

therapist used a stabilization belt to secure 

the distal portion of the participant's femur 

against the table. A stabilization belt placed 

above the TF joint line provides the most 

femoral stabilization during TF traction 

mobilization and does not interfere with 

joint motion. The hand was placed around 

the ankle of the lower extremity for joint 

distraction. The knee was fully flexed to the 

limit of its available range of motion, and 

the therapist straightened his or her own 

knees to achieve a Grade III traction 

mobilization17 (tibia separation from femur). 

The intervention was performed 

continuously for 30 seconds, followed by a 

10-second break. This sequence was 

repeated four times totaling two minutes of 

traction mobilization. The measurement 

therapist entered the booth after each 2-

minute mobilization session and recorded 

the amount of available passive knee 

flexion. This process was repeated three 

times for a total of six minutes of joint 

traction mobilization on each participant's 

involved knee. 

 

BLINDING - 

The involved group A was blind about the 

intervention that was given to each subject. 

 

RESULT 
Table no. 1 

Age Distribution 

Group US Group Mobilization Group 

Mean ± SD 64.6 ± 3.2 65.28 ± 4.5 

 

Table & Graph no. 1 shows that age 

distribution for both group which is almost 

same for the both groups. 
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Table no. 2 

BMI 

Group US Group Mobilization Group 

Mean ± SD 23.8 ± 2.3 25.65 ± 3.4 

P value 0.024, S 0.012, S 

 

Table & graph no. 2 show that the BMI for 

Group B (Kaltenborn) is more (overweight) 

as compared to Group A (US) 

 
Table no. 3 

Visual Analogue Scale 

Group US Kaltenborn 

component Pre Post Pre Post 

Mean ± SD 6.12 ± 0.97 4.64 ± 0.76 6.36 ± 0.81 3.28 ± 0.84 

SEM 19 15 16 17 

t 7.687 12.264 

df 24 24 

P value 0.0001, S 

 

Table & graph no. 3 shows significant reduction of pain through VAS, but there was mark 

significant difference in Group Kaltenborn as compares to group US which is statically 

significant, P value < 0.0001. 

 
Table no. 4 

Quality of Life 

Group US Kaltenborn 

Component Pre Post Pre Post 

Mean ± SD 3.5 ± 0.2 3.9 ± 0.3 3.2 ± 0.3 4.1 ± 0.4 

SEM 0.06 0.07 0.06 0.08 

t 6.11 7.072 

df 24 24 

P Value 0.0001, S 

 

Table & Graph no. 4 shows improvement of quality of life in both groups, but the group 

Kaltenborn shows significant improvement in quality of life as compared to group US. 

 
Table no. 5 

WOMAC 

Groups US group Kaltenborn group 

Component Pain Stiffness Physical function Pain Stiffness Physical function 

component Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post 

Mean ± SD 
13.08 ± 
2.33 

8.04 

± 

1.77 

5.6 ± 
1.32 

2.56 

± 

0.96 

46.28 
± 6.02 

29.96 ± 
7.81 

14.48 ± 
2.83 

4.40 

± 

1.26 

5.44 ± 
1.26 

2.16 
± 1 

50.58 ± 
7.86 

17.44 ± 
3.33 

SEM 0.47 0.35 0.26 0.19 1.2 1.56 0.57 0.25 0.25 0.2 1.57 0.67 

t 9.387 13.837 8.817 15.747 19.639 19.513 

df 24 24 24 24 24 24 

P Value 0.0001, S 

 

Table & graph no. 5 shows significant 

improvement in all component of WOMAC 

in group Kaltenborn which is statistically 

significant, P value < 0.0001 as compared to 

group US. 

 

DISCUSSION 

The study's goal was to compare the 

effectiveness of Kaltenborn joint 

mobilization alone versus ultrasound in 

osteoarthritis knee in a community-dwelling 

elderly population. Both treatment groups in 

this study achieved successful outcomes as 

measured by VAS, WOMAC, and quality of 

life. There were statistically significant 

differences between the two groups, but the 

mobilization group, Group B, outperformed 

Group A. According to the findings, 

Tables and graphs no. 4, 5, and 6 show a 

significant difference in pain, quality of life, 

and physical functioning in the community-

dwelling elderly population, but Kaltenborn 

joint mobilization shows a significant 

improvement in pain, quality of life, and 

physical functioning.  

The findings of this study were supported 

by Ahmad & Daud et al (2016), who 

discovered pain reduction and improvement 
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in physical functioning in elderly people 

with OA knee. They also reported that 

manual therapy improves the effectiveness 

of the exercise treatment program in treating 

symptoms of knee OA and improves 

function in elderly people with knee OA. 38 

While Mustafa et al. (2015) concluded that 

longer ultrasonic treatment duration may 

confer greater improvement in patient 

functionality and ability to perform daily 

activities, the US therapeutic acoustic 

radiation treatment has true potential in 

improving symptoms for patients with knee 

OA. 

According to Heggannavar and Kandada 

(2015), the Kaltenborn mobilization group 

improved more in pain and function than the 

control group that received ultrasound 

treatment. Together with Silva et al (2011), 

they concluded that therapeutic ultrasound 

has analgesic and anti-inflammatory effects; 

pain reduction in subjects in both groups 

could be attributed to the use of therapeutic 

ultrasound. Kaltenborn mobilizations can 

also help with pain relief. 

Narayana. C. Mascrain and Ibsen B 

Coimbra conducted a study to investigate 

the effects of electrotherapy on 40 women 

with bilateral knee OA who were randomly 

assigned to one of three groups: 

kinesiotherapy, transcutaneous electrical 

nerve stimulation (TENS), or ultrasound. 

All treatments were successful in reducing 

pain and improving the WOMAC index. 

 

CONCLUSION 

There were statistically significant 

differences and improvements in both 

groups, but the Kaltenborn mobilization 

group was more effective than the 

ultrasound group in community-dwelling 

elderly people with OA knee. 
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