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Effects of Pulsed Electromagnetic Field
Therapy on Pain, Stiffness, Physical
Function, and Quality of Life in Patients
With Osteoarthritis: A Systematic Review
and Meta-Analysis of Randomized
Placebo-Controlled Trials

Objective

Pulsed electromagnetic field (PEMF) therapy is a potentially useful treatment for
osteoarthritis (OA), but its effectiveness is still controversial. The study aimed to examine the
effects of PEMF therapy and PEMF parameters on symptoms and quality of life (QOL) in

.patients with OA
Methods
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Cochrane Central Register of Controlled Trials, PubMed, CINAHL, EMBASE, PEDro,
.clinical trial registers and reference lists were searched until April 2019

The study examined randomized, placebo-controlled trials, patients with OA, symptom
and/or QOL related outcomes, and articles published in English. Two authors extracted data

.and completed quality assessment

Results

Sixteen studies were included in our systematic review, while 15 studies with complete data
were included in meta-analysis. Our primary outcome was the standardized mean difference
(SMD), which was equal to the treatment effect in the PEMF group minus the treatment
effect in the placebo group divided by the pooled standard deviation. For pain, the SMD was
CI10.61 to 1.51), for stiffness 0.37 (95% CI 0.07 to 0.67), for function 0.46 (95% (95% 1.06
.C10.14 to 0.78) and for QOL 1.49 (95% CI -0.06 to 3.04)

Conclusions

Compared to placebo, there was a beneficial effect of PEMF therapy on pain, stiffness, and
.physical function in patients with OA

Duration of treatment may not be a critical factor in pain management. Further studies are

.required to confirm effects of PEMF therapy on QOL
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Abstract

Purpose: The aim of this study was the objective control of the therapeutic effect of weak
pulsing magnetic fields (series of periodically repeating square pulses increasing
according to an e-function, frequencies of 10, 20, 30, and 200-300 Hz) by means of a
double-blind study on osteoarthritis of the knee. Measured parameters were the Knee
Society score, pain sensation, blood count and cardiocirculatory values. Methods: 36
placebo and 35 verum test persons (all with a knee gap smaller than 3 mm) were exposed
daily for 16 minutes over 6 weeks to a low frequency magnetic field (flux densities
increasing gradually from 3.4 up to 13.6 muT) encompassing the whole body. The last
data collection was made 4 weeks after the end of treatment. Results: Principally, the
statistically ensured results exclusively favour the used magnetic field therapy; by far the
greatest number of at least significant differences was found at the end of the whole
treatment, lasting 6 weeks. In particular, it is striking that all 4 questioned pain scales
showed at least significant improvements in favour of the verum collective; also the
walking distance was increased. As another confirmed fact, even after 4 weeks without
therapy the persistence of several functional and analgesic effects could be documented.
Conclusions: Predominantly, on the one hand, pain relief in osteoarthritis patients was
confirmed by a double-blind trial, on the other hand, increases in mobility could be
proven. Furthermore, we describe mainly the modes of action of low frequency magnetic
energy and 3 physical concepts that are seen as the connecting link between
electromagnetic fields coupled into connective tissue and biochemical repair and growth
processes in bones and cartilage. Proceeding from the results of this and preceding
studies, one has to consider seriously whether this kind of magnetic field application
should not be employed as cost-effective and side effect-free alternative or adjuvant form
of therapy in the field of orthopaedic disorders. copyright Georg Thieme Verlag KG
Stuttgart. Copyright © 2011 Elsevier B. V., Amsterdam. All Rights Reserved



