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Abstract 

Background and Objectives: Knee osteoarthritis (OA) is a painful condition affecting 85% of population with 

radiologically evident changes in subjects above 65 years of age, causing disability and muscle weakness. Shortwave 

diathermy (SWD) is a deep heating modality which has been extensively used to alleviate pain in persons with OA knees. 

However the problem of non-adherence to this modality remains a challenge and a persistent problem because of long 

treatment period, as a result of which, substantial numbers of patients do not get the maximum benefit, leading to poor 

health outcomes. Therefore the purpose of this study was to find out if shorter periods of shortwave diathermy in 

persons with knee osteoarthritis improve outcomes and compliance to therapy. 

Design: Quasi experimental pre-test post- test study. 

Methodology: A total of 15 subjects with OA knee, mean age of 57.4 ± 5 years consented to participate in this study after 

a written consent. The baseline assessment was performed using Visual Analogue Scale (VAS), Western Ontario and 

McMaster Universities Osteoarthritis Index (WOMAC) and Elderly Mobility Scale (EMS) for assessing pain, activity and 

mobility status respectively. After 5 days of SWD and Quadriceps strengthening exercises, a final assessment was done to 

document the change in VAS, WOMAC and EMS. This data was analyzed to find out if outcomes improved with short 

period of SWD. The number of drop outs was also analyzed to report the patient compliance to therapy. 

Results: The results from this study shows significant reduction in pain using VAS (p value =0.003), improvement in 

WOMAC scores (p value =0.002) and EMS (p value =0.033), following 5 days of SWD. The dropout rate due to non-

compliance was 6.5%. 

Conclusion: There was significant reduction in pain, and improvement in activity level and mobility status following 

short period of SWD in subjects with OA knees with a low drop out percentage. 
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Abbreviations: OA: Osteoarthritis; SWD: Shortwave 
diathermy; VAS: Visual Analogue Scale; WOMAC: Western 
Ontario and McMaster Universities Osteoarthritis Index; 
EMS: Elderly Mobility Scale. 
 

Introduction 

Osteoarthritis (OA) of knee is a chronic degenerative 
joint disorder and is considered as one of the most 
common musculoskeletal disorders leading to pain and 
discomfort [1,2]. Almost 85% of subjects nearing 60 years 
of age present with radiographic evidence of 
osteoarthritis [3,4]. It has been considered as a “wear and 
tear” disease leading to loss of cartilage [5]. However, this 
painful and disabling joint disease is not localized to 
cartilage alone but is considered as a chronic disease of 
the whole joint, including articular cartilage, meniscus, 
ligament, and peri-articular muscle that may result from 
multiple patho-physiological mechanisms [6]. 

 
A wide range of treatments for OA Knee have been 

discussed in the literature [5-11]. Among these shortwave 
diathermy (SWD), a deep heating modality has been 
reported to have a measurable effect on pain reduction in 
persons with OA knee [10-29].  

 
Application of SWD to the involved tissues has been 

reported to increase vascular circulation and change 
tissue temperature, which directly results in vascular 
dilatation, an increase in pain threshold, and a decrease in 
pain and swelling [10-26]. The vascular improvement 
accelerates the inflammatory process by increasing 
nutrition and oxygen supply and by removing metabolic 
waste products. In addition, SWD have also been shown to 
reduce joint stiffness, stimulate connective tissue repair, 
and reduce muscle spasm and pain [27-29].  

 
Despite the many beneficial effects reported in 

literature, the problem of non-adherence to this modality 
remains a challenge and a persistent problem because of 
long treatment period, as a result of which, substantial 
numbers of patients do not get the maximum benefit, 
leading to poor health outcomes [22,30-33].  
 

Jan MH, et al. [22] in their study had given SWD for 8 
consecutive weeks with a 40 % drop out rate. [22] Similar 
study done by Fukuda TY, et al. [30] where the subjects 
with OA Knees received SWD for 3 consecutive weeks 
with a 43 % drop out rate [30]. Both the studies along 
with many more in the literature have shown a large 
percentage of drop outs using extensive treatment 
periods of SWD for OA knees [22,30-33]. 

Although several studies report that SWD can be used 
to reduce pain and swelling, accelerate the inflammation 
process and promote healing in tissues with chronic 
inflammation [13,15-22] till date there are no reports on 
the effectiveness of SWD when given for shorter periods. 
Hence in this study we aim to find out if shorter periods of 
shortwave diathermy in persons with knee osteoarthritis 
improve outcomes and the compliance to therapy. 
 

Method 

Design Overview 

This Quasi experimental pre-test post- test study was 
done on persons with OA knees who were selected by 
convenient sampling method, in which the outcome 
assessor was blinded to the baseline assessment of the 
subjects.  
 

Setting and Participants 

The study was carried out in the Physiotherapy 
outpatient unit of Christian Medical College, Vellore, 
Tamilnadu, India. Persons with OA knee were assessed for 
eligibility, and a written consent was obtained by the 
principal investigator. Persons diagnosed with OA knee 
by the Orthopaedician at Christian Medical College, 
Vellore, between the age 50 and 70 years of both genders 
were considered to be eligible for inclusion. Persons with 
open wound or haemorrhage at the affected knee, metallic 
implants at knee joint, disturbed skin sensation in the 
involved leg, venous thrombosis and arterial diseases 
involving the lower limbs, tumours in the involved limb 
and epileptic patients were excluded from the study. 
Approval for the study was obtained from the 
Institutional Review board (Research and ethics 
committee) of the Christian Medical College, Vellore. 
 

Intervention 

The subjects were made to sit in a comfortable chair 
with a back and arm rest. The limb with OA knee was kept 
in 90-90 position with foot resting on a low stool. The 
subjects were instructed not to move, not to sleep and not 
to touch any cables. The electrodes were positioned over 
the medial and lateral aspect of the knee (contra planar 
method) and medium spacing was used. The subjects 
were asked to inform if they felt anything more than the 
warmth felt when they blew on the dorsum of their hand. 
Intensity was adjusted according to the warmth felt by the 
patients at the knee. Treatment was given for 20 minutes 
following which knee strengthening exercises were 
taught. They were also given a pictorial exercise hand out 
and advised to follow the exercises two times in a day. 



         Annals of Physiotherapy & Occupational Therapy 

 

Tilak M, et al. Effectiveness of Shortwave Diathermy in Persons with 
Osteoarthritis of Knee Joint - an Experimental Study. Ann Physiother 
Occup Ther 2019, 2(2): 000120. 

           Copyright© Tilak M, et al. 

 

3 

Measurement Instruments and Outcome 
Measures  

The participant’s data sheet included demographic 
data and outcome scores. A baseline assessment was done 
including pain score, activity level and mobility status 
using VAS, EMS and WOMAC respectively. After this the 
patient was seated in a comfortable chair and SWD was 
given for 20 minutes following which knee strengthening 
exercises were taught. They were also given a pictorial 
exercise hand out and advised to follow the exercises two 
times in a day. After 5 days a final assessment was done 
using VAS, WOMAC and EMS for comparison. The data 
collected was analyzed to find out if outcomes improved 
with SWD. The description of each scale is given below. 
 
Visual Analogue Scale (VAS): The VAS is a reliable, valid, 
responsive, and frequently used pain outcome measure 
[34,35]. It consists of a bidirectional 10 cm straight line 
with two labels, that is, “no pain” and “worst possible 
pain”, located at either end of the line. Patients were 
instructed to draw a vertical mark on the line indicating 
their pain level [34]. 
 
The Western Ontario and McMaster Universities 
Arthritis Index (WOMAC): WOMAC is widely used in the 
evaluation of Hip and Knee Osteoarthritis. It is a self-
administered questionnaire consisting of 24 items divided 
into 3 subscales; pain, stiffness and physical function [36]. 
The test questions are scored on a scale of 0-4, which 
correspond to: None, Mild, Moderate, Severe, and 
Extreme. Higher scores on the WOMAC indicate worse 
pain, stiffness, and functional limitations [36,37]. 
 

Elderly Mobility Scale (EMS): The EMS is a 20 point 
validated assessment tool for the assessment of frail 
elderly subjects [38]. EMS evaluates an individual’s 
mobility problems through seven functional activities 
including bed mobility, transfers and bodily reaction to 
perturbation [39]. In EMS gait is assessed based on the 
type of assistance required to walk. Subjects who score 
above 14 are generally able to perform mobility 
manoeuvres alone and safely and are independent in 
basic ADL. 
 

Statistical Analysis 

The pain, activity level and mobility status were 
measured using VAS, EMS and WOMAC respectively. 
Statistical analysis was done using Wilcoxon Signed Rank 
Test to compare the significance between the pre and post 
assessment scores. Data analysis was done using SPSS 
16.0.  

 

Results 

A total of 15 subjects with OA knee consented to 
participate in this study. The mean age of the participants 
was 57.4 ± 5 years with a majority of females (73.33%). 
The mean height and weight of the participants were 
161.53 ± 10.42 cms and 65.4 ± 9.57 Kgs respectively. The 
demographic characteristics of the participants and the 
baseline VAS score, WOMAC and EMS are shown in Table 
1. There were 2 dropouts out of 15 subjects who 
consented for the treatment. One was sick and the other 
not compliant to therapy. Hence the total drop out 
percentage was 13% and the drop out due to non-
compliance was 6.5 %. 

 
Participants characteristics Initial assessment 
Age N = 15 57.4 ± 5 

Weight N = 15 65.4(9.57) 
Height N = 15 161.53(10.42) 

Gender 
Female 11 (73.33) 

Male 4 (26.67) 
Baseline scores: 

Pain VAS 6.4 ± 1.7 
Activity level WOMAC 66.02±17.99 

Mobility status EMS 18.85±.99 

VAS, Visual Analogue Scale; WOMAC, The Western Ontario and McMaster Universities Arthritis Index.  
EMS, Elderly Mobility Scale. 
Categorical variables are expressed as number (%), continuous variables are expressed as mean ± SD 
Table 1: Demographic characteristics and outcomes of participants at baseline (N=15). 
 

The mean pain intensity of the participants was 6.4 ± 
1.7 out of 10 in the VAS before starting the therapy. SWD 

was given as shown in Figure 1, after the baseline data 
was collected. The effect of SWD was measured using VAS, 
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WOMAC and EMS, after 5 days of SWD and Quadriceps 
strengthening exercises and the mean scores are shown in 
Table 2.  
 

 

 

Figure 1: Person with OA knee receiving Shortwave 
Diathermy. 

 
 

Outcomes 
Pre-treatment 

(Baseline, 
N=15) 

Post-treatment 
(Final, N=13) 

Significance 

Pain (VAS) 6.4 ± 1.7 4.38±1.98 0.003* 
Activity 

level 
(WOMAC) 

66.02±17.99 46.71±23.65 0.002* 

Mobility 
(EMS) 

18.85±.99 19.46±1.2 0.033 

*Statistically significant (P value < 0.01) 
Table 2: Pre- post comparison of pain (VAS), Activity level 
(WOMAC) and Mobility status (EMS) using Wilcoxon 
Signed Rank Test. 
 

The baseline score for VAS and WOMAC was 6.4 ± 1.7 
and 66.02±17.99 which reduced significantly to 4.38±1.98 
and 46.71±23.65 respectively after 5 days of SWD. (P 
value = 0.003, 0.002 respectively) However, there was no 
significant improvement in the EMS score. (P value = 
0.033) 
 

Discussion  

The objective of this study was to find out the short 
term effects of short wave diathermy in patients with 
osteoarthritis of knee and their compliance to therapy. A 
total of 15 subjects with OA knee consented to participate 
in this study. 

The descriptive statistics was done to find the baseline 
characteristics of the subjects who participated in this 
study. Pain was assessed using VAS, activity level using 
WOMAC and mobility status using EMS. Their baseline 
VAS was 6.4 ± 1.7, WOMAC was 66.02±17.99 and EMS 
was 18.85±.99 (Table 1). 

 
The subjects received 20 minutes of SWD for 5 

consecutive days. Out of the 15 subjects, 13 completed the 
study while 2 subjects dropped out on the fourth and fifth 
day due to non-compliance and sickness respectively. 

 
 On the 5th day a final assessment was done for pain, 

mobility status and activity using VAS, EMS and WOMAC 
respectively. There was considerable reduction in pain 
after 5 days of treatment (4.38±1.98); the mean value of 
WOMAC was 46.71±23.65 and the mean EMS score was 
19.46±1.2 (Table 2). 

 
The data was analyzed for significance using Wilcoxon 

Signed Rank Test. The results show that there is a 
significant reduction in pain after 5 days of SWD. (P value 
= 0.003) This correlates and supports the previous 
studies which have found significant reduction in pain 
after SWD application (Table 2) [22-29]. Funda CA, et al 
(2012) found shortwave diathermy along with exercise to 
have best outcomes in the treatment of knee OA [40]. 
SWD produces an oscillating electromagnetic field, which 
causes movement of ions, distortion of molecules, and 
creation of eddy currents, which in turn results in heat 
production in the deep tissue [14]. This may be the 
potential mechanism which leads to improvement in 
outcomes, as an increase in the tissue temperature causes 
vascular dilatation, increase in pain threshold, and 
decrease in pain and swelling [10,13,18,23-26]. The 
vascular improvement in turn may accelerate the 
inflammatory process by increasing nutrition and oxygen 
supply and by removing metabolic waste products. In 
addition, deep heating may also reduce joint stiffness, 
stimulate connective tissue repair, and reduce muscle 
spasm, thereby improving outcomes after application of 
SWD [27-29].  

 
However the problem of non-adherence to this 

modality remained a challenge and a persistent problem 
because of long treatment period, as a result of which, 
substantial numbers of patients did not get the maximum 
benefit, leading to poor health outcomes [22-30].  

 
Jan MH, et al. [22] in their study had reported 

significant reduction in pain for patients who received 5 
sessions of SWD per week for 8 consecutive weeks [22]. 
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Similar study done by Fukuda TY, et al. [30] where 
subjects with OA Knees received 3 sessions per week of 
SWD for 3 consecutive weeks also showed a significant 
reduction in pain [30]. However, the treatment protocol 
was long and exhaustive, which may have led to patient 
non-compliance with a high dropout rate of almost 40% 
in both these studies [22,30].  

 
In an attempt to minimize the drop outs arising out of 

non-compliance, we designed this study using a shorter 
protocol. The five days of SWD protocol still yielded an 
excellent result with a significant reduction in pain, and 
improvement in their activity level following the 
reduction in pain. (P value < 0.01) The mobility status 
however did not show a significant improvement as the 
subjects were already ambulant. (P value= 0.03) The 
dropout rate was also considerably low (13 %), using this 
protocol, and the drop out due to non-compliance was 
only 6.5%. 

 
There were some limitations in this study; first, the 

time when the symptoms improved was not documented; 
second, non treatment or placebo group (control) was not 
included as it would be unethical to deny treatment for 
the subjects who come for SWD; third, this protocol of 
treatment for 5 days was not compared against any well-
known protocol to find out if they were comparable as 
there were no short term protocols available in literature. 

 
This study is the first of its kind to use a shorter period 

of SWD for treating subjects with OA knees. The results 
have shown that pain reduces and the activity level 
increases significantly using shorter periods of SWD for 
OA knees. The results from this study can be used by 
clinicians and therapists while planning and 
implementing treatment protocol for OA knees, with good 
patient compliance. However, it is not known from this 
study if the effectiveness lasts for a longer duration. 
Therefore substantiation with long term follow up is 
necessary to find its long term effectiveness as OA is a 
progressive degenerative disease. Future studies can 
focus on minimizing bias by randomizing and blinding at 
allocation and assessment. In addition, control groups 
using other modalities and combinations of therapies can 
be explored. 
 

Conclusion 

The results from this study suggest that shorter 
periods of SWD in persons with knee OA may improve 
outcomes and patient compliance to therapy. 
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