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Abstract 

Magnetic fields are commonly used in therapies designed for subjects with rheumatic diseases, yet 

the effects of magnetotherapy are not entirely clear in these disorders. 

This study is designed to examine the literature investigating applications of magnetotherapy in the 

treatment of rheumatoid arthritis (RA). 

The review focused on publications related to administering magnetotherapy in patients with RA. The 

databases Science Direct, SpringerLink, Medline, PubMed, and Polska  Bibliografia  Lekarska were 

searched for reports published since 2005. 

Despite the numerous reports showing an impact of magnetic field in subjects with RA, the effec- 

tiveness of magnetotherapy has not been explicitly confirmed. Given the above, further research 

appears to be necessary to clarify the impact of magnetic fields on biological systems, and the 

relationship between magnetic field intensity and the obtained results as well as their durability.   The 

majority of clinical trials have failed to identify any undesirable outcomes or side effects of this 

physical therapeutic factor. 
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Introduction 

Along with the scientific and technical progress and 

technological development, physical medicine  offers new 

treatment options [1]. Therapy using physical fac- tors 

requires high standards of safety and experience of a 

referring doctor and a therapist. Physical therapy may be 

an important treatment method supplementing 

medication or rehabilitation [1, 2]. 

The use of magnetic field (MF) therapy is associated 

with intensive development of knowledge about the 

impact of this field on a living organism at the level of cells 

and tissues [3]. However, contemporary knowledge of the 

mechanism of the MF impact on living organisms still 

leaves many uncertainties [4]. The mechanism of 

therapeutic effects of MF on the system is not fully 

understood [5]. A thorough analysis of the physical 

nature 

 
of the MF as well as performing objective clinical trials to 

assess the impact of the field on the system are re- quired 

to optimize the effects of magnetic therapy [1, 4]. The 

need to validate the safety and efficacy of magneto- 

therapy in the course of various diseases and syndromes 

stems from the guidelines of evidence-based medicine 

(EBM) and is a challenge for today’s researchers. 

 

Magnetic field and its impact 
on the organism 

Magnetic energy is everywhere in the world [6]. 

According to Heisenberg, it is elementary energy, on 

which the organism’s life is dependent [7]. The Earth’s 

magnetic field shows the intensity in the range of 30–

70 µT, which is a natural stimulator of physiological 

processes in a living organism [8]. The phenomenon of 
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increased incidence of various diseases of the human 

organism is explained by the constant decrease in the 

strength of the Earth’s magnetic field [5, 9]. Observations 

of people staying in space for a long time indicate that 

lack of a natural magnetic field causes insomnia, fatigue, 

and depression, and increases the risk of osteoporosis 

[10]. 

The MF causes movement of the ions within the cell, 

which results in hyperpolarization of the cell membrane. 

This affects the acceleration of metabolism, especially 

stimulating the energy processes and increasing the use 

of oxygen by the cell [6, 10, 11]. Such changes are a 

stimulant to proliferation or apoptosis processes [12]. The 

MF has a beneficial effect on the regenerative 

mechanisms occurring in the tissue and stimulates 

humoral and immune activity in the whole organism [6, 

11]. It enhances hormonal and enzymatic reactions. The 

MF also acts on bone and connective tissue. Electric 

currents induced in tissues may affect the piezoelectric 

properties of mate- rials, causing mechanical 

deformation, which stimulates the formation of callus in 

the case of obstruction in bone healing [10]. The 

application of MF for therapeutic purposes is based on 

studies which confirmed the anti-inflammatory, 

antiedematous, vasodilatory and angiogenic action [6, 

13]. Magnetotherapy also has an analgesic effect, affects 

muscle tension, and stimulates the regeneration of 

tissues [10, 14–16]. It has a calming effect, affects well-

being, and has preferable influences on the human 

psyche [9, 17]. 
Effective application of magnetotherapy requires 

application of recommended field parameters and 

adhering to the guidelines of the treatment methodology 

[4, 18]. The magnetotherapy treatments require different 

types of field generators, intensity, and course of the field 

as well as different ways of application [8, 10, 19]. These 

values are selected individually depending on the 

patient’s general condition and the stage of the disease 

[8]. The magnetic field allows deep penetration of the 

tissue due to the penetrating power of the various 

structures including plaster casts [11, 16]. 

Magnetotherapy can be applied safely for longer 

series (10–15 treatments or more).  Initial treatment is 

carried out daily, then every other day and the last 

treatment up to 2 times per week [10]. The analgesic 

effect of magnetotherapy increases with the number of 

procedures performed [20]. Fifteen-minute treatments 

can sometimes be extended to 60 minutes, whereas  it  is  

not  advisable  to  use  treatments  lasting  less than 

5 minutes [10]. Most treatments recommended last 30 

minutes [21]. Treatments in the late evening hours are not 

recommended [10]. Treatment with a pulsating 

electromagnetic field (PEMF) is often combined with 

other physical and balneotherapeutic procedures, which 

used 

together improve the therapeutic effect [5, 9, 10]. 

Substantive preparation of physical therapists to perform 

procedures as well as compatibility of values declared by 

a manufacturer with the actual state are factors that 

determine the therapeutic effects [8]. 

Treatments using permanent magnets where the 

magnetic field is generated by a magnet attached to 

clothing, pillows, jewelry, shoes, etc. are also used with- in 

magnetotherapy [22]. Permanent magnets are easy to 

use, inexpensive and widely available. The use of such 

magnets is a form of treatment of chronic pain associated 

with dysfunction of the musculoskeletal system and 

inflammatory disorders including rheumatoid arthritis 

(RA) [19]. The current state of knowledge is insufficient to 

unambiguously confirm the therapeutic efficacy of static 

magnetic fields [23]. Not all clinical trials on the action of 

permanent magnets carried out so far are characterized 

by high methodological quality, and the results of these 

tests cannot provide scientific evidence for the 

effectiveness of such therapy in all cases [19]. 
 

Safety of magnetotherapy 

The magnetic field does not cause a thermal effect in 

the tissue and is not directly sensed by the human body 

[10, 14, 24]. Greater intensity of this field is reported by 

the subjects as various kinds of feelings including tingling 

and vibration [17]. No significant side-effects when using 

such fields were noted [14]. In the case of hyper- 

sensitivity, neurasthenic and vegetative symptoms, 

dermatological symptoms (redness, tingling, burning), 

blurred vision, increased sensitivity to chemical stimuli 

and other symptoms are possible [17]. The Internation- al 

Agency for Research on Cancer classified magnetic fields 

of low-frequency EMF-LF (low-frequency electro- 

magnetic fields) as a possible carcinogenic factor [18]. 

Static magnetic fields are considered safe even for very 

high magnetic induction, whereas the  harmful  effects of 

electromagnetic fields on the human body with long- 

term exposure to them have been proven [8, 12, 25]. It is 

important to consider the possible risks and compliance 

with applicable rules for the procedures [8]. 

 

Rheumatoid arthritis – impact on efficacy 
and quality of life 

The incidence of rheumatoid arthritis in the world 

ranges from 0.3 to 1.5% of the population, while in Eu- 

rope it affects 0.8% of the adult population [26]. It is 

estimated that in Poland,  about  400,000  people  suffer 

from inflammatory diseases of the joints, including 

135,000–157,000 suffering  from  RA.  There  has  been  a 

continuous increase in the number of cases [27]. RA 

usually affects people aged 30–50 years. Women suffer 
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2–3 times more often. Compared with the general 

population, patients with RA live 7–10 years shorter lives 

[26, 28]. The economic costs which result from this 

disease are primarily associated with the loss of ability 

to work and the need to provide care in the event of 

loss of efficiency [27]. 

Rheumatoid arthritis is a chronic and progressive 

condition. The ongoing inflammatory process leads to 

distortion of the joints, impairment of their function, 

complications in the internal organs and mental changes. 

The disease leads to a significant reduction in the quality 

of life, disability and premature death [29]. Symptoms of 

depression occur in 13–25% of patients with RA when the 

patient realizes the unfavorable prognosis in this disease 

[26]. The characteristic clinical features of RA include pain 

– often  chronic  –  swelling,  limitation of movement, 

stiffness and inflammation occurring in multiple joints [9, 

29, 30]. Pain is the most important factor determining the 

level of disability of the patient [31]. Joint pain causes the 

muscle tension reflex, which causes compression of the 

damaged joint structures,  and aggravates pain. The 

mechanism of the so-called vicious circle of pain is formed 

[14, 32]. The physical activity of the patient is limited, a 

gradual loss of muscle and bone tissue, disorders of sleep 

and general fatigue are observed. The patient becomes 

more dependent on the environment [15, 26, 29]. 

Treatment of patients with RA is multi-action, 

involving pharmacological, surgical and rehabilitative 

approaches. The range of treatment and rehabilitation is 

dependent on the functional status of the patient, age, 

disease duration and the extent of damage to the 

musculoskeletal system [15, 33, 34]. Rehabilitation at 

each stage slows the progression of the disease process 

and improves the quality of life of the patients with RA 

[30, 35, 36]. Laboratory tests make it possible to assess 

the effectiveness of therapy and its possible modification 

[29, 37]. Rehabilitation of the patients with RA is a com- 

plex process conducted from the time of diagnosis to the 

end of life [30]. 

As a part of comprehensive rehabilitation, physical 

factors are applied which have an analgesic effect, re- 

duce morning stiffness, improve the functional status of 

the patient and limit the use of analgesic medication [14, 

38, 39]. The first noticeable effects appear after a series 

of treatments. The quality of the effects is positively 

affected by the continuation of treatments in the spa 

(latanus per aqua), where there is a possibility to enrich 

the comprehensive physiotherapy for balneotherapy. 

Such an approach increases the analgesic effect and 

extends the response [40]. The therapy with both 

permanent and extremely low-frequency MF (ELF MF) is 

successfully applied among the physical treatment 

methods. 

Application of magnetic field in patients 
with rheumatoid arthritis 

The magnetic field of low frequency (LF-EMF) is 

commonly used in the treatment of patients with dis- 

eases of the osteoarticular system including RA [16, 21]. 

Both magnetotherapy treatments (induction above 0.1 

mT) and magnetic stimulation (induction below 0.1 mT) 

are used [6]. Therapy reduces the reactivity of the 

immune system in case of inflammatory and degenerative 

changes in the joints [10]. It also gives an analgesic and 

antiedematous effect [3, 40]. According Cieślińska-Świ- 

der [14], magnetic intensity of 2 mT and frequency of   12 

Hz are used in arthritis. The recommended treatment 

time is from 15 to 30 minutes, and the treatments are 

performed 1–2 times per day for several weeks [14]. 

The aim of the research carried out by Kumar et al. 

[41] was to evaluate the effect of pulsed electromagnetic 

fields (PEMF) on experimentally  induced  inflammation in 

rats. A sinusoidal unipolar magnetic field was applied with 

different parameters. The activity of lysosomal en- zymes, 

inflammatory cell infiltration as well as swelling were 

assessed. Optimal  field  parameters  were  4  mT,  5 Hz 

and exposure time of 90 min in that case [41]. In studies 

by Dortch and Johnson [42] rats with experimentally 

induced rheumatoid arthritis were subjected daily to AC 

magnetic field with the parameters 10 mT and 5–50 Hz. It 

has been shown that PEMF may be a useful therapeutic 

agent in the treatment of chronic inflammatory diseases 

such as rheumatoid arthritis [42]. 

Shupak et al. [43] conducted a double-blind, 

randomized trial with a control group including 

patients with RA and fibromyalgia. The study groups 

were subjected to magnetotherapy with two different 

values of the maximum induction of 200 T and 400 T. 

The studies showed a slight decrease in the level of pain 

after using magnetotherapy, although the change was 

not statistically significant. The authors concluded that 

magnetic therapy shows little analgesic effect in 

patients with RA [43]. The studies by Krawczyk-

Wasielewska et al. [28] investigated 50 patients with 

RA subjected to various types of physiotherapy 

treatments (cryotherapy, sonotherapy, magnetic field, 

laser therapy, diadynamic, TENS method). Swelling, 

pain level and duration of morning stiffness were 

assessed before and after treatment. There were no 

urinary symptoms after applying any physical 

therapeutic factor. The authors showed that the 

magnetic field resulted in the reduction of pain in 82% 

of the respondents, while the magnitude of the 

analgesic effect was evaluated by the authors as 

moderate. There was a decrease in swelling and 

reduction in the duration of morning stiffness. 

Cryotherapy, laser therapy, TENS and sonotherapy 

were considered the most effective by the authors 

[28]. 
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Greaves and Harlow [44] evaluated the usefulness of 

the application of weak magnets in the observation of 

placebo effects in the studies on magnetotherapy. They 

used magnets of 180 mT as active magnets and magnets 

of 50 mT as a placebo. The authors concluded that the 

magnets of 50 mT may not be applied in a placebo trial, as 

in the subjective evaluation of the patients they have a 

therapeutic effect [44]. The studies by Krawczyk-

Wasielewska et al. [33] showed that the use of physical 

fac- tors in people with rheumatoid arthritis 

(thermotherapy, sonotherapy, phototherapy, 

electrotherapy and magnetic therapy) during a two-week 

hospital stay reduced pain and improved the functional 

status and the level of over- all efficiency in all patients 

[33]. Kalmus et al. [39] showed that using magnetic 

mattresses generating strong magnetic field with a 

maximum induction of 64 mT de- creased motor activity 

during sleep, which contributed to the improvement of its 

quality. There was a statistically significant reduction in 

the level of pain as well as a statistically significant 

reduction in the dosage of NSAIDs in the group treated 

with magnetotherapy [39]. 
Skalska-Izdebska et al. [45] confirmed the analgesic 

and antiedematous effect of magnetotherapy in 

patients with RA. All 20 subjects who underwent 

magnetotherapy reported a reduction in periarticular 

edema and 70% achieved an analgesic effect [45]. The 

studies of Walasik et al. [46] evaluated the 

effectiveness of some sets of physical therapy 

performed on RA patients’ hands on an outpatient 

basis. The effectiveness of two sets of physiotherapy 

treatments used in group A (sonotherapy, laser therapy) 

and group B (magnetic therapy, cryotherapy) was 

compared. The same kinesiotherapeutic program 

including manual hand exercises was used in both 

groups. It was found that applying physical procedures 

in combination with kinesiotherapy effectively limits 

the number of tender and swollen joints and reduces 

pain. It was shown that a set consisting of 

magnetotherapy and cryotherapy is more effective [46]. 

Chwieśko-Minarowska et al. [47] compared the effect of 

laser stimulation and low-frequency magnetic field on 

the function of the hand and the quality of life of 

patients with RA. Magnetic field intensity from 3 mT 

and a frequency of 5 Hz were used, gradually increasing 

parameters to 7.5 mT and 23 Hz. In the group treated 

with laser stimulation, there was a reduction of pain in 

contrast to treatment with the magnetic field. A 

reduction in the number of swollen joints and improved 

quality of life were reported in both groups. Better 

results were obtained after laser therapy [47]. The 

studies by Leśniewicz et al. [21] evaluated the effect of 

treatments on the physical mobility of women with RA. 

Reduction of pain after using iontophoresis, 

magnetotherapy as well as joint application of those 

treatments was obtained. 

The results showed no significant differences between 

the effects of iontophoresis treatments and the effects of 

iontophoresis treatments supplemented with 

magnetotherapy [21]. 

The review by Eccles [48] included 21 studies and 

assessed their level of methodological quality. Eleven 

studies of high methodological quality confirmed the 

positive analgesic effect of permanent magnets on 

musculoskeletal, neuropathic, inflammatory and 

rheumatic pain. The author concluded that published 

controlled clinical trials confirmed the analgesic effect of 

permanent magnets [48]. 

The review by Macfarlane et al. [22] included a study 

conducted on 64 patients with RA divided into two 

groups. The static magnetic field of 190 mT and 72 mT 

was compared. A decrease in pain was  observed  in both 

groups. In the group treated with a higher value    of 

induction, a significantly greater reduction in  dis-  ease 

activity and significantly better results in terms of 

subjective assessment of the patient of the symptoms’ 

severity was observed. The authors also compared the 

efficacy of different therapies (acupuncture, meditation, 

autogenic training, progressive muscle relaxation therapy, 

static magnetic field and tai chi) in the treatment of 

patients with RA. The analgesic effectiveness of none of 

the listed therapies was explicitly confirmed; however, 

the overall health assessment performed at different time 

points after application of magnetotherapy improved. No 

adverse events or side effects were observed in the 

course of therapy [22]. 
In summary, the magnetic field is a useful 
physical factor used in modern and comprehensive 
rehabilitation implemented in numerous 
dysfunctions and symptomatic syndromes. 
Magnetic fields and magnetic stimulation are 
effective in promoting the treatment of 
inflammatory diseases and musculoskeletal injuries, 
diseases of the nervous system, muscle tone 
disorders, and diseases of the digestive and urogenital 
system [10]. Rehabilitation of people with rheumatic 
diseases re- duces pain and improves the functions 
of the musculo- skeletal system, while reduction of 
stress has a positive effect on the psyche of the 
patient and improves quality of life [36, 49]. A doctor 
determines the type and way of conducting the 
therapy. They should choose a procedure which is the 
most effective and safe with regard to indications 
and contraindications in the recent literature of the 
subject [1, 14, 29]. It is important to conduct a 
thorough interview with the patient, who may 
downplay their status or knowingly conceal 
disturbing symptoms [50]. Reactions to 
physiotherapy may arise from the nature of the 
disease, the stage of the disease, locomotor 
performance, the emotional condition of the patient 
and the degree of involvement in the treatment 
process [40]. 
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The magnetic field is a natural method of treatment 

and is considered as an effective physical factor used    in 

patients with RA [19, 28, 51]. Medications often have side 

effects and can cause addiction, and therefore long- term 

use may not be well tolerated by the body and sometimes 

poses a significant risk [11, 19]. The analgesic effect of 

magnetotherapy can reduce pharmacotherapy [3, 20]. 

Samborski [9] stresses that the solution is to complement 

pharmacological treatments with kinesiotherapy and 

physical treatments. According to the author, it is a 

mistake to discontinue pharmacotherapy and replace it 

with physical therapy [9]. 
Efficacy of physical therapy, including magnetic field 

therapy, in patients with RA raises doubts in some authors 

[17, 52]. Issues related to the influence of LF-EMF on the 

human body are unresolved in the world of science and 

require further research [17]. Research on restrictions on 

the use of the magnetic field, precautions and possible 

side effects are still needed, as contraindications to the 

use of a given physical stimulus are often based on 

assumptions about the possibility of adverse effects, and 

not on the evidence obtained on the basis  of studies of 

their biological properties [53]. Research of the highest 

methodological quality requires a control group with a 

placebo therapy. The lack of sensations during 

magnetotherapy treatment makes such clinical trials 

possible. According  to  Richmond,  the  difficulty  in 

conducting research of the highest methodological 

quality with the participation of people  with RA is that   it 

is used in subjects who are administered long-term 

pharmacotherapy and the abandonment of it for the 

duration of the research projects is a problem of an 

ethical nature [19]. Some research projects do not take 

into account the long-term follow-up, and therefore the 

durability of treatment effects cannot be assessed as well 

as observation of the possible factors affecting the out- 

come during short-term follow-up. 
 

Summary 

The continuation of studies on the effects of magnetic 

fields on biological systems, the effects of therapy on the 

parameters of the magnetic field and the possibility of 

obtaining remote therapeutic effects is necessary. The 

methodology of previously conducted clinical trials 

should be carefully but also critically analyzed due to the 

fact that the parameters quoted in the work and the units 

in which they are expressed sometimes raise doubts. The 

effects of longer follow-up are particularly important in 

studies that use questionnaires of disability as well as 

scales of quality of life. In addition, the inclusion of a 

group of patients as large and homogeneous as possible 

in the research will provide clear evidence of the 

effectiveness of magnetotherapy in the treatment of 

patients with RA. This requires careful development and 

dissemination of methodological guidelines concerning 

the application of the magnetic field, which will provide 

optimal effects of such therapy. 
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