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Abstract

The article is devoted to a comprehensive prospective clinical study of effectiveness of use of low-frequency magnetic therapy 
in medical rehabilitation of the patients with viral pneumonia in the convalescence phase by comparing it with a group of patients 
not receiving magnetic therapy in the rehabilitation program. The aim of this work is to study the effect of low-frequency magnetic 
therapy on improving the function of external respiration, on increasing the efficiency and shortening the rehabilitation period for 
patients with viral pneumonia in the phase of convalescence. The study included 200 patients (mean age 54.5 ± 5.2 years) who had 
experienced pneumonia caused by COVID-19. Group I (Main Group) consisted of 100 patients who received low-frequency magnetic 
therapy daily for 20 minutes on the background of a standard therapy beginning from 16-21 days after discharge from the hospital, a 
course of 15 procedures. Group II (Control Group) consisted of 100 patients who received low-frequency placebo magnetic therapy 
daily for 20 minutes beginning from the 16th to 21st days after discharge from the hospital, a course of 15 procedures.

To determine the dynamic clinical and laboratory parameters and effectiveness of therapy in this study in accordance with the 
Temporary Clinical Recommendations of the Ministry of Health of Russia, the following were used: physical examination, pulse ox-
imetry, rating scales: dyspnea scale mMRC (Modified Medical Research Council); Borg dyspnea scale, quality of life questionnaire 
(EQ-5D), and CBC [9].

Results and Discussion: Patients of Group I (Main Group) had a decrease in leukocytosis by 30.3% in the general blood analysis. 
43% (43 people) of the patients of Group I (Main Group) demonstrated an improvement in the parameters with auscultation of the 
lungs, with spirometry, an increase in the vital capacity of the lungs by 28.2% (p = 0.0021). When assessing the function of the re-
spiratory muscles, there was an increase in chest excursion in Group I (Main Group) by 53.1% (p = 0.0019). Also, patients of Group 
I (Main Group), demonstrated a decrease in the degree of dyspnea according to the mMRC scales by 50% and Borg by 33.3% (p = 
0.0016), there was a significant increase in the quality of life according to the EQ-5D questionnaire by 23% (p = 0.0019). Also, a de-
crease in duration of staying on sick leave by 3.4 ± 0.2 days was observed in Group I (Main Group).

Conclusion: Application of low-frequency magnetic therapy in the complex rehabilitation of patients, who have had pneumonia 
caused by the new coronavirus infection, improves the function of external respiration of the patients, which is confirmed by a sub-
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Introduction

To date, attention of the entire world community is focused on 
one common problem - spreading of the new coronavirus infec-
tion (COVID-19). The first reports of cases of the new coronavirus 
infection appeared in the city of Wuhan, Hubei province (People’s 
Republic of China) at the end of December 2019 [1,2]. The infection 
rapidly spread throughout China, and the World Health Organiza-
tion (WHO; World Health Organization, WHO) recognized an out-
break of infection a month later, and a pandemic was declared on 
March 11, 2020 [3].

At the end of May 2021, a series of medical images appeared 
on the site, on which you can see many X-ray manifestations of the 
new coronavirus infection (SARS-CoV-2 infection), including im-
ages obtained with computed tomography (CT) , X-rays, images, 
obtained with ultrasound examinations, echocardiography and 
magnetic resonance imaging (MRI). These images demonstrate ex-
amples of typical COVID pneumonia and numerous complications 
that the virus causes in the body in many organs, including brain, 
kidneys, heart, abdomen, and vascular system [11]. In addition to 
acute manifestations of the new coronavirus infection, some pa-
tients may have persistent long-term clinical manifestations [12].

Individuals with concomitant pathology deserve special at-
tention [7,8]. Most common, COVID-19 patients have: arterial hy-
pertension (13-17%), diabetes mellitus (5-35%), cardiovascular 
diseases (3-4%), less common: chronic lung diseases (2%) and on-
cological pathology (0, 5-3%) [2,4-6]. Most doctors have not previ-
ously dealt with the coronavirus infection, which requires develop-
ing optimal tactics for organizational, preventive, therapeutic and 
rehabilitation measures in the process of active work.

Purpose of the study 

To evaluate effectiveness of use of the magnetic therapy in the 
complex medical rehabilitation of patients who have had pneumo-

nia caused by the new coronavirus infection.

Material and Methods

200 patients with community-acquired pneumonia caused by 
the new viral infection COVID-19, DN 0-1, (J 16.8) were observed 
from June 5, 2020, at the bases of the State Autonomous Health-
care Institution (SAHI) “Hospital for War Veterans” in Kazan, SAHI 
“Hospital for War Veterans in Naberezhnye Chelny”, SAHI “City 
Clinical Hospital No. 7 of Kazan” in the re-profiled departments of 
medical rehabilitation, in the form of a day hospital for patients af-
ter pneumonia caused by the new coronavirus infection. Asthenic 
condition after suffering the new viral infection COVID-19 (G 93.3) 
in the convalescence phase at the stage of rehabilitation. The pa-
tients were included in the study with a double negative PCR test 
for SARS CoV-2.

The following study design was developed: a double placebo-
controlled method [10].

The average age of the patients was 54.5 ± 5.2 years. All patients 
had a stable somatic status according to the Rehabilitation Routing 
Scale (RRS) - the average score was 2.9 ±+ 0.7 points. 

Patients of both groups (Group I (Main Group) and Group II 
(Control Group)) were comparable in age and sex, clinical mani-
festations of residual phenomena of the new coronavirus infection. 
There was found prevalence of women among patients (p < 0.01): 
they were 65.0% of women and 35.0% of men admitted to rehabili-
tation on 16.4 ± 6.2 days after discharge from the inpatient depart-
ment of the hospital specialized in treatment of pneumonia caused 
by the new coronavirus infection. 

The following “exclusion criteria” were established for the 
study: lack of the rehabilitation potential; 4 and 5 points according 
to the RRS, according to the test with 6-minute walk 150-300 m, 

jective assessment of the patients, physical examination, spirometry data, and a decrease in shortness of breath on the Borg scale and 
mMRC. A decrease in duration of the rehabilitation period and terms of incapacity for work has been revealed; improvement of the 
general well-being of patients, their emotional state, which contributed to restoration of in everyday activity and an increase in the 
quality of life of the patients. 

Keywords: Low-frequency Magnetic Therapy; Medical Rehabilitation; Pneumonia; New Coronavirus Infection; COVID-19
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exercise test (bicycle ergometry/spiroergometry) 25-50 W/2-3.9 
IU; angina pectoris, which occurs when walking from 100 to 500 
m on flat terrain, when climbing one flight of standard steps, at an 
average pace and under normal conditions; the need for outside 
help when performing everyday tasks (dressing, undressing, go-
ing to the toilet, eating, etc.); instability of the somatic and neuro-
logical status; severe intoxication, hyperthermic syndrome (body 
temperature above 37.0°C); oxygen saturation in the blood (SpO2) 
<less than 95; %; II-III stage of cardiopulmonary failure, chronic 
kidney disease and liver failure above stage II; severe rhythm and 
conduction disturbances (multiple group and polytopic ventricular 
extrasystoles, complete AV blockade, tachysystolic form of atrial 
fibrillation), blood diseases; hemorrhagic syndrome, pulmonary 
hemorrhage and presence of blood in sputum; pneumothorax, sus-
picion or presence of neoplasms in the affected area; presence of 
a pacemaker and foreign metal bodies; psychoorganic syndrome; 
convulsive syndrome [10].

The patients were randomized into two equal groups. Patients 
of Group I (Main Group = 100 people), starting from the 2nd day 
of staying in the day hospital, were treated with low-frequency 
magnetic therapy with induction - 20 mT, pulse frequency - 100 
Hz, type of magnetic field: running from right to left. During the 
procedures, the main emitter was placed in the posterior surface of 
the patient’s chest. The procedures were carried out once a day for 
20 minutes, 15 sessions of the therapy.

Patients of Group II (Control Group = 100 people), starting from 
the 2nd day of staying in the day hospital, were treated with an imi-
tation of the magnetic therapy procedures with the main emitter of 
the placebo apparatus, which had appearance identical to the ap-
paratus, but did not generate the magnetic field when it was turned 
on. During the procedures, the placebo emitter was also placed in 
the posterior surface of the patient’s chest; placebo procedures 
were performed once a day for 20 minutes, during a course of 15 
procedures.

In addition to the magnetic therapy or placebo treatment, pa-
tients of Group I (Main Group) and Group II (Control Group) re-
ceived a standard therapy: a set of breathing exercises, chest mas-
sage, aerosol therapy/ozone therapy, and psychologist sessions [9].

At the end of the course of magnetic therapy procedures for pa-
tients of Group I (Main Group) and placebo procedures for patients 

of Group II (Control Group), a control examination of the patients 
was carried out in order to assess the dynamics of the clinical data, 
somatic status, the need for drug therapy, as well as with the pur-
pose of assessing of presence/absence of any adverse effects of the 
device after the magnetic therapy treatment, according to the In-
terim Clinical Recommendations of the Ministry of Health of Rus-
sia “Medical rehabilitation for the new coronavirus infection (CO-
VID-19)” (version 2.0 of July 31, 2020) [9].

After completion of the course of treatment, all patients were 
diagnosed with rehabilitation, control spirometry and pulse oxim-
etry were performed, and dyspnea was assessed using the mMRC 
scale and the Borg scale, for an objective assessment of the dynam-
ics of respiratory function and severity of respiratory failure. Also, 
a clinical blood test was performed, if required (if there were initial 
deviations from the norm at the time of inclusion in the study).

After 3-4 weeks and 13-14 weeks after the end of the course of 
procedures, all patients were also examined to assess the dynamics 
of clinical data based on the results of the postponed observation 
after the course of treatment. At these stages, the patients were 
interviewed to assess the dynamics of complaints, a physical ex-
amination to assess the dynamics of the somatic status. The con-
trol spirometry and pulse oximetry, assessed on the mMRC scale 
and the Borg scale, were performed for an objective assessment of 
the dynamics of respiratory function and severity of the respira-
tory failure. The EQ-5D questionnaire was used to assess dynamics 
of the patients’ quality of life. A clinical blood test has been per-
formed, if required (in the presence of initial deviations from the 
norm according to the results of the previous examination).

All patients who, at the time of inclusion in the study, had any 
residual changes in lungs according to the X-ray examination, un-
derwent a lung control X-ray computed tomography. The timing of 
the X-ray control was determined by the regulatory standards of 
radiation safety (Sanitary Rules and Regulations 2.6.1.2523-09 Ra-
diation Safety Standards (NRB-99/2009). 

After completion of the examination of all patients included in 
the study, changes in the clinical data revealed in the study were 
identified. A comparison was made by the method of statistical 
analysis of the data obtained, using the GraphPadPrism7 program. 
In order to determine a statistical significance of differences be-
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tween Group I (Main Group) and Group II (Control Group) before 
and after treatment, the nonparametric Wilcoxon W test was used 
for the dependent variables [10].

Results 

According to the results of the analysis of the primary data, at 
the time of completion of treatment in inpatient departments of 
hospitals that specialize in treatment of pneumonia caused by the 
new coronavirus infection, no pathological changes in the lungs 
were found in patients of Group I (Main Group), according to X-ray 
computed tomography (CT-0). The remaining 96 (96.0%) of Group 
I (Main Group) had minor abnormalities in the form of residual 
changes of various severity (linear reticular thickenings, single foci 
of consolidation and fibrosis) after suffering from COVID pneumo-
nia. 

At the time of completion of treatment in inpatient departments 
of hospitals before including in the study, in Group II (Control 
Group): 4 (4.0%) patients had no pathological changes in the lungs 
according to X-ray computed tomography; in 96 (96.0%) patients, 
residual changes were also observed after suffering COVID pneu-
monia of varying severity. 

When assessing the indicators of the general blood test in pa-
tients of Group I (Main Group), hemoglobin was 130 ± 0.6 g/l, 
platelets - 290 ± 0.3x10 9/l, oxygen saturation in the blood was 97.0 
± 0.2% ; in Group II (Control Group), hemoglobin was 132 ± 0.5 g/l, 
platelets - 286 ± 0.4 x 10 9/l, oxygen saturation in the blood was 96.8 
± 0.3%.

At the moment of starting the therapy, 92 patients (92.0%) of 
Group I (Main Group) complained of high weakness, dry cough, 
poor endurance; 25 patients (25.0%) - noted irritability and poor 
sleep quality. In Group II (Control Group), 96 patients (96.0%) 
complained of high weakness, dry cough, poor endurance; 19 pa-
tients (19.0%) - mentioned irritability and poor sleep quality.

When making lungs auscultation at the first visit, vesicular 
respiration was found in 48% of patients (48 persons) of Group 
I (Main Group), and weakened vesicular respiration in 52% (52 
persons). In Group II (Control Group), vesicular respiration was 
observed in 49% (49 patients), and poor vesicular respiration was 
observed in 51% (51 patients), respectively. 

When making spirometry in patients of Group I (Main Group), 
a decrease in vital capacity of lungs was revealed in 89% (89 per-
sons), in Group II (Control group) - in 90% (90 persons).

When examining a chest excursion in patients of Group I (Main 
Group), there was a decrease in the mobility of the lower edge of 
the lungs to 2.46 ± 0.2 cm in 84% (84 persons) of patients; in Group 
II (Control Group) up to 2.76.5 ± 0.4 cm in 76% (76 persons), re-
spectively. 

According to mMRC, the majority of patients of Group I (Main 
Group), 84.0% (85 persons), had dyspnea of moderate severity, 
mild in 15% (15 persons); in Group II (Control Group) in 83% (83 
persons), mild in 17% (17 persons). In Group I (Main Group) on the 
Borg scale, moderate manifestations of shortness of breath were 
revealed in 90% (90 persons), mild - 10% (10 persons), in Group II 
(Control Group), moderate shortness of breath 87% (87 persons), 
light - 13% (13 persons).

In Group I (Main Group), a decrease in the quality of life accord-
ing to the EQ-5D questionnaire was found in 89% (89 persons), in 
Group II (Control Group), in 90% (90 persons). 

After the end of the course of treatment, 84% of patients (84 
persons) of Group I (Main Group) demonstrated a decrease in 
weakness, in 76% (76 persons) - Decrease in intensity of shortness 
of breath, 82.0% (82 persons) - Decrease in intensity of cough, 
78.0% (78 persons) - Improved sleep (p = 0.0016). In Group II 
(Control Group), a decrease in weakness in 76.0% of patients (76 
persons), shortness of breath in 64.0% (64 persons) of patients, 
cough in 79.0% (79 persons) of patients, improved sleep - in 71% 
(71 persons) of patients (p = 0.34), respectively.

In the general blood analysis of patients of Group I (Main Group), 
there was a decrease in leukocytosis by 30.3% (the level of leuko-
cytes before treatment - 9.3 ± 0.7 × 109/L; after treatment - 6.48 ± 
0.3 × 109/l) (Figure 1), a decrease in the erythrocyte sedimentation 
rate (ESR) by 36% (before treatment - 30.3 ± 3.8 mm/h; after treat-
ment - 19.4 ± 1.6 mm/h) (Figure 2). 

In Group II (Control Group), a decrease in leukocytosis was re-
vealed by 16.5% (the level of leukocytes before treatment was 9.1 
± 0.9 × 109/l; after treatment - 7.6 ± 1.5 × 109/l, p = 0.16) (Figure 
1), decrease in ESR by 21.3% (before treatment - 30.6 ± 3.9 mm/h; 
after treatment - 24.1 ± 6.7 mm/h) (Figure 2). 
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Oxygen saturation in the blood in all patients of Group I (Main 
Group) (before treatment - 97.0 ± 0.2%; after treatment - 97.9 ± 
0.1%) and Group II (Control Group) (before treatment - 96.8 ± 
0.3%; after treatment - 98.1 ± 0.1%) remained within normal lim-
its (Figure 3).

In patients of Group I (Main Group), a decrease in CRP was re-
vealed (before treatment: 6.24 ± 0.3 mg/L; after treatment: 3.73 ± 
0.6 mg/L, p = 0.018). In Group II (Control Group) - a decrease in 
CRP by 26.8% (before treatment: 5.4 ± 1.6 mg/L; after treatment: 
3.95 ± 0.9 mg/L, p = 0.12), (Figure 4).

At auscultation of the lungs, an improvement in breathing was 
revealed in 43% (43 patients) of the patients of the Main Group. In 
Group II (Control Group), 22% (22 persons), respectively. 

When carrying out spirometry in patients of Group I (Main 
Group), an increase in the vital capacity of lungs by 28.2% was 
found (before treatment - 2130.2 ± 150.7 cm3; after treatment - 
2731.3 ± 144.1 cm3; p = 0.0021); in patients of Group II (Control 
Group) - by 18.2% (before treatment - 2254.5 cm3 ± 132.7 l; after 
treatment - 2664.9 ± 149.2 cm3; p = 0.29).

There was an increase in chest excursion in Group I (Main 
Group) by 53.1% (2.45 ± 0.2 cm before the treatment; 3.75 ± 0.2 

Figure 1: Parameters of ESR in patients with viral pneumonia 
in the phase of convalescence before and after the treatment 

(×109/l; M±σ).

Figure 2: Dynamics of ESR in patients with viral pneumonia in the 
phase of convalescence before and after the treatment (mm/hour; 

M ± σ).

Figure 3: Parameters of oxygen saturation in patients with viral 
pneumonia in the phase of convalescence before and after the 

treatment (%; M ± σ).

Figure 4: Parameters of ESR in patients with viral pneumonia in 
the convalescence phase before and after treatment (mg/l).
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cm, p = 0.0019 after the treatment); In Group II (Control Group) - 
by 23.6% (mobility of the lower pulmonary edge before treatment: 
2.75 ± 0.4 cm; after treatment: 3.4 ± 0.7 cm, p = 0.24).

Also, the patients of Group I (Main Group) demonstrated a de-
crease in the degree of dyspnea on the mMRC scales by 50% (be-
fore treatment - 2.1 ± 0.3 points; after treatment - 1.2 ± 0.4 points 
(Table 1)) and Borg by 33.3% (before treatment - 3.2 ± 0.4 points; 
after treatment - 2.4 ± 0.3 points, p = 0.016 (Table 2)).

the quality of life according to the EQ-5D questionnaire by 3.6% 
(before treatment - 11.2 ± 2.4 points; after treatment - 11.8 ± 2.2). 
However, the improvements were not statistically significant (p = 
0.62); assessment of the degree of dyspnea on the mMRC and Borg 
scales also demonstrated no significant improvement (p = 0.125 
and p = 0.54, respectively (Tables 1, 2)).

The above-described positive dynamics of the state of patients 
in Group I (Main Group) contributed to a decrease in the period 
of their disability, in particular, the sick leave was finished on 
the18.5th ± 1.3 days, and in Group II (Control Group) on the 21st 
± 1.4 days. 

3-4 weeks after the complex medical rehabilitation with use of 
the low-frequency magnetic therapy in Group I (Main Group), the 
control study revealed a decrease of leukocytosis by 40.1% (before 
treatment - 9.3 ± 0.7 × 109/l; after treatment -5 , 57 ± 0.2 × 10 9/l, p = 
0.0034) (Figure 1), decrease of the erythrocyte sedimentation rate 
(ESR) by 57.7% (before treatment - 30.3 ± 3.8 mm/h; after treat-
ment -12 , 8 ± 0.6 mm/h, p = 0.0028) (Figure 2), decrease in CRP by 
52.4% (before treatment - 6.24 ± 0.3 mg/l; after treatment - 2.97 
± 0.6 mg/l, p = 0.0029, Figure 4)). In Group II (Control Group), the 
final study demonstrated an insignificant increase in indicators: a 
decrease in the number of leukocytes by 18.6% (before treatment 
- 9.1 ± 0.9 × 109/l; after treatment - 7.4 ± 0.6 × 109/l, reduction CRP 
by 31.4% (before treatment - 5.4 ± 1.7 mg/l; after treatment - 3.7 ± 
1.4 mg/l, p = 0.19).

13-14 weeks after the complex medical rehabilitation complet-
ed, further positive dynamics of clinical data was demonstrated, 
more expressed in Group I (Main Group), in which the complex 
of rehabilitation measures included the low-frequency magnetic 
therapy.

In the Group I (Main Group), the final study of the general blood 
test demonstrated a decrease in leukocytosis by 43.0% (before 
treatment - 9.3 ± 0.7 × 10 9/l; after treatment - 5.3 ± 0.2 × 10 9/L, p = 
0.0034), a decrease in the erythrocyte sedimentation rate (ESR) by 
63.7% (before treatment - 30.3 ± 3.8 mm/h; after treatment -11.0 
± 0.4 mm/h, p = 0.0028), decrease in CRP by 55% (before treat-
ment - 6.24 ± 0.3 mg/L; after treatment - 2.2 ± 0.6 mg/L, p = 0.002, 
(Figure 4)).

Before 
treatment

After 
treatment

After 3-4 
weeks

After 13-14 
weeks

Main 
group

2.1 ± 0.3 1.2 ± 0.4 0.2 ± 0.3 0.1 ± 0.3

Control 
group

1.98 ± 0.4 1.18 ± 0.3 0.58 ± 0.3 0.58 ± 0.4

Table 1: Parameters of severity of dyspnea by the mMRC scale 
in patients with viral pneumonia in the phase of convalescence 

before and after treatment (points, M ± σ).

Before 
treatment

After  
treatment

After 3-4 
weeks

After 13-14 
weeks

Main 
group

3.2 2.4 0.45 0.45

Control 
group

3 2.1 1 0.9

Table 2: Parameters of severity of dyspnea by the Borg scale 
in patients with viral pneumonia in the phase of convalescence 

before and after treatment (points, M ± σ).

Patients of Group I (Main Group) with viral pneumonia in the 
convalescence phase had a significant increase in the quality of 
life, improvements in general mobility (mobility), household ac-
tivity, a decrease in pain/discomfort, anxiety and depression were 
observed, while patients of Group II (Control Group) demonstrat-
ed not statistically significant changes in the placebo-magnetic 
therapy group; in particular, an improvement in the quality of life 
according to the EQ-5D questionnaire by 23% (before treatment 
- 11.3 ± 1.3 points; after treatment - 8.7 ± 0.2 points, p = 0.0019).

In Group II (Control Group) of patients with viral pneumonia 
in the phase of convalescence, there was also an improvement in 
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In Group II (Control Group), the final study demonstrated an 
insignificant increase in indicators: a decrease in the number of 
leukocytes by 24.8% (before treatment - 9.1 ± 0.9 × 10 9/l; after 
treatment - 6.84 ± 0.2 × 10 9/l p = 0.28), (Figure 1), ESR by 39.5% 
(before treatment - 30.6 ± 4.9 mm/h; after treatment - 18.5 ± 1.2 
mm/h, p = 0.46), (Figure 2). Reduction of CRP by 27.0% (before 
treatment - 5.4 ± 1.7 mg/L; after treatment - 3.94 ± 0.3 mg/L, p = 
0.19 (Figure 4)).

Oxygen saturation in the blood during the final study in all 
patients of Group I (Main) (before treatment - 97.0 ± 0.2%; after 
treatment - 98.8 ± 0.1%, p = 0.002) and Group II (Control) (before 
treatment - 96.8 ± 0.3%; after treatment - 97.9 ± 0.05%, p = 0.01) 
remained within normal limits (Figure 3).

Vesicular breathing was kept at control examination with lung 
auscultation in 100% (100 patients) of patients in Group I (Main) 
(Figure 3). In Group II (Control), 7% (7 persons) retained a weak-
ening of vesicular respiration.

When conducting spirometry, the patients had an increase by 
39.9% in the vital lung capacity (VLC) (2130 ± 150.7 cm3 before 
treatment; 2978 ± 165.8 cm3; p = 0.0027 after treatment).

The patients of Group I (Main) had further decrease in the se-
verity of dyspnea, by 95.2% in the mMRC scale (2.1 ± 0.3 points 
before the treatment, - 0.1 ± 0.04 points, p = 0.0011 after the treat-
ment) (Table 1); by 85% in the Borg scale (3.2 ± 0.4 points before 
the treatment; 0.45 ± 0.2 points, p = 0.0018 after the treatment) 
(Table 2).

When assessing the quality of life according to EQ-5D question-
naire, further positive dynamics was noted - an improvement in the 
quality of life by 30.9% (11.3 ± 0.3 points before the treatment, 7.8 
± 0.1 points; p = 0 .01 after the treatment).

Evaluation of chest excursion, lung capacity, quality of life ac-
cording to the EQ-5D questionnaire demonstrated less pronounced 
positive dynamics of the indicators in Group (Control). 

The results of X-ray computed tomography performed at the fi-
nal stage in patients with residual pathological radiological abnor-
malities at the time of inclusion in the study demonstrated more 
reliable positive dynamics in Group I (Main). Control computed to-

mography of lungs of the patients in Group I (Main) demonstrated 
that 95 out of 96 patients (98.9%) who initially had residual patho-
logical abnormalities on the RCT scan did not have any pathologi-
cal abnormalities in the lungs (CT-0); 1 of 96 patients (1.1%) had 
a single residual pathological abnormality of mild degree (CT-1) 
of the “ground glass” type with reticular striation (p = 0.002). In 
Group II (Control), 85 out of 96 patients (88.5%) did not have any 
pathological changes in lungs (CT-0) and 11 of 96 patients (11.5%) 
had similar single residual mild pathological abnormalities (CT -1, 
p = 0.01).

Conclusion

The results of the clinical study demonstrated that assessment 
of effectiveness of the low-frequency magnetic therapy in the com-
plex medical rehabilitation of patients with pneumonia caused by 
the new coronavirus infection contributes to improvement of clini-
cal and laboratory parameters, respiratory function of the patients. 
This is confirmed by laboratory test data, subjective dynamics of 
patient complaints, physical examination, spirometry data, and a 
decrease in severity of dyspnea by the Borg scale and the mMRC 
dyspnea scale. A significant reduction in duration of the rehabilita-
tion period and terms of incapacity for work, regression of residual 
infiltrative changes in lungs after pneumonia with confirmation of 
dynamic changes according to X-ray computed tomography have 
been revealed.

When assessing the effectiveness of low-frequency magnetic 
therapy in the complex medical rehabilitation of the patients who 
have suffered pneumonia caused by the new coronavirus infection, 
an improvement in the general well-being of patients, psychoemo-
tional state has been revealed. As well as restoring activity in every-
day life and improving the quality of life of the patients. 

Absence of any adverse events during the study, associated with 
use of low-frequency magnetic therapy, good tolerance of magnetic 
therapy procedures by all patients of Group I (Main Group) (100 
persons) allow us to conclude that inclusion of the low-frequency 
magnetic therapy in the complex medical rehabilitation of the pa-
tients who have undergone pneumonia caused by the new corona-
virus infection, is safe and does not entail a risk of adverse events 
for the patients.
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