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ABSTRACT: We aim to assess the effectiveness of physical exercise on functionality, fatigue 
perception, respiratory capacity, and quality of life in patients who are diagnosed with myasthe-
nia gravis (MG). Study materials and methods follow Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses declaration criteria. The evaluation was performed in accordance 
with the Strengthening the Reporting of Observational Studies in Epidemiology statement for 
observational and cross-sectional studies and the Consolidated Standards of Reporting Trials 
checklist for clinical trials. Searches were conducted on Physiotherapy Evidence, Cochrane, and 
PubMed databases. Our initial search yielded 312 articles. Of these, 146 were duplicated and 157 
excluded, because they did not meet inclusion criteria. Thus, a total of nine articles were eligible 
for our review, including prospective cohorts of randomized controlled trials that assessed physi-
cal exercise effectiveness in patients with MG. Results and conclusions found that physiotherapy 
protocols that are based on therapeutic exercise produce positive and immediate impacts on func-
tional capacity of MG patients. Physical exercise may help to improve MG patients’ quality of 
life. However, the literature suggests that a need exists for more studies to obtain conclusive 
results regarding exercise leading to improved quality of life for MG patients.
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I. INTRODUCTION

Myasthenia gravis (MG) is an autoimmune disorder of neuromuscular transmission that 
is characterized by easy fatiguability and muscle weakness. MG is considered to be 
the most common primary disorder of neuromuscular junction/transmission.1–3 The di-
sease can affect certain muscle groups (i.e., in eyes, limbs, or diaphragm) or produce 
generalized effects on multiple muscle groups.4,5 MS results from high and uncontrolled 
production of anti-acetylcholine receptor (AchR) antibodies that attack AchRs, blocking 
neuromuscular transmission and thus preventing muscles from flowing and contracting 
normally.5,6

This illness is a rare disorder, whose annual incidence is eight to ten cases/1 
million individuals. Its prevalence is 150 to 250 cases/1 million and affects pa-
tients of any age.7 However, a significant increase has been observed among fe-
males aged between 20 and 40 years and males between 50 and 60 years of age. 

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

CRP-37593.indd               87                                           Manila Typesetting Company                                           04/29/2021          07:04PM

0896-2960/21/$35.00 © 2021 by Begell House, Inc. www.begellhouse.com� 87

Critical Reviews™ in Physical and Rehabilitation Medicine, 33(1):87–101 (2021)



88� Aupetitallot & Bermejo Franco

Incidence tends to decrease after age 70.6,8 A stressful situation or context, coex-
istence of other diseases, fatigue, or medications such as anesthetics are factors 
that can aggravate MG symptoms.9 Furthermore, patients with MG family his-
tory or those affected by thymus gland tumors/thyomas are more likely to develop  
MG.10,11

An accurate diagnosis requires a complete anamnesis to guide the physical and 
neurological examination.5,12 Osserman classification for MG is most frequently used 
to establish illness level based on location and degree of muscle weakness.13,14 An ex-
amination should not show muscle mass loss or altered sensation and reflexes.15 After 
anamnesis and examination, various tests can be conducted to confirm the diagnosis.16 
In MG management, different therapeutic multidisciplinary alternatives can improve 
symptoms, slow disease evolution, or improve quality of life, but no curative treatment 
exists.4,6,9,17,18

The treatment approach must specifically focus on the patient’s clinical situation, 
level of functional participation, and basic activities.19,20 Drugs such as corticosteroids 
or atropine and its derivatives are used to attenuate symptoms,16 thymectomy can im-
prove MG-related symptoms in selected patients,8,9,16,19 and physiotherapeutic treatment 
can improve management of the clinical situation to reduce MG impact on quality of 
life.17–26

Physical exercise for healthy people is highly recommended; its benefits are well es-
tablished. In patients with MG, physical exercise can improve different aspects that are 
related to subject functionality and autonomy such as coordination, muscle strength, and 
fatigue levels to maintain or promote independence. In addition, exercise may influence 
respiratory capacity with inspiratory and expiratory muscle involvement, helping avoid 
possible complications.17–26 However, little evidence is available regarding exercise in-
tervention programs, duration intensity, rest time, prescribed medication, time of day for 
physical effort, or other variables to help optimize treatment results in MG patients.18,20 
Conforming to this, an evident need exists to review effectiveness of physiotherapy 
programs based on well-established therapeutic exercise programs to improve funcional 
and respiratory capacity, quality of life, and fatigue perception for those suffering from 
MG.

II. MATERIALS AND METHODS

We conducted searches using the Physiotherapy Evidence database (PEDro) as well 
as Cochrane and PubMed databases. Selected articles were published between January 
2005 and December 2020 using the following medical subject heading terms and key 
words: (“myasthenia gravis” AND “physical therapy” AND “physiotherapy treatment”) 
AND (“therapeutic exercise” OR “physical exercise” OR “endurance therapy” OR 
“quality of life” OR “breathing training”). The most recent search took place March 
10, 2021. Randomized controlled trials (RCTs) and prospective cohort studies that were 
published in English, Spanish, or French were used as filters. Selected studies included 
those with patients who were medically stable and diagnosed with MG after 18 years 

  1
  2
  3
  4
  5
  6
  7
  8
  9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

CRP-37593.indd               88                                           Manila Typesetting Company                                           04/29/2021          07:04PM

Critical Reviews™ in Physical and Rehabilitation Medicine



Volume 33, Issue 1, 2021

Physical Exercise Effects on MG Patients � 89

of age, whose intervention included physiotherapy treatment based on therapeutic ex-
ercise. Studies that included patients with cardiac pathology or other neuromuscular 
pathology were not considered.

The identified articles were independently analyzed by two authors to check 
whether article title, abstract, and content met inclusion/exclusion criteria that are de-
scribed above. In addition, the same authors independently assessed article quality for 
this review using the PEDro scale (in duplicate when articles did not have a score) and 
Agència d’Avaluació de Tecnologia Mèdica de la Generalitat de Catalunya (AATM) 
classification. Then, final selected articles were read in their entirety and summarized. 
To interpret results, we took into account different Cochrane bias criteria: selection, 
performance, detection, attrition, and selective outcome description.27

This systematic review followed criteria outlined in the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses declaration. We studied independent and 
dependent variables. Independent variables included physiotherapy treatments for MG 
patients based on aerobic therapeutic exercises, strength therapeutic exercises, balance 
and proprioception exercises, and inspiratory and expiratory therapeutic exercises. 
Dependent variables were functionality (qualitative ordinal variable), fatigue (qualita-
tive ordinal variable), respiratory capacity (quantitative continuous variable), and qual-
ity of life (qualitative ordinal variable).

III. RESULTS

To analyze effectiveness of therapeutic exercises in MG, we selected nine articles that 
included two RCTs and seven prospective cohort studies. Study selection followed pro-
cedures that are described above and can be seen in the flow chart in Fig. 1. We carried 
out methodological quality assessment of the present systematic review using quality-
rating scales. The corresponding results highlight average methodological quality of 
the selected articles. We show main results of the PEDro scale (scored from 1 to 10 for 
lowest to highest methodological quality) and the AATM classification,28 with evidence 
determined from I to IX according to most to least evidence, in Table 1. Each selected 
article’s characteristics (design, sample, duration, and study objective) are summarized 
in Table 2.

Results reveal that physiotherapists prescribe a variety of therapeutic exer-
cises to maintain normal muscle function and avoid respiratory complications 
that contribute most to cause of death in MG patients. Table 3 summarizes type of 
physiotherapy intervention, evaluation measures, results, and limitations of each  
study.

Despite the results that were obtained in the nine articles, evidence levels are largely 
compromised by study bias risk. Main bias risks were related to sample size and study 
design. In eight of the selected articles, only two were randomized21,22 and three included 
a control group.21,22,30 In addition, sample size in each article was small, decreasing the 
ability to generalize results from the different studies. Table 4 lists results using the 
Cochrane scale for risk of bias in the clinical trials selected.28
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IV. DISCUSSION

The results of this review show that physiotherapy in the forms of aerobic exercise, 
breathing training, and balance training is effective for maintaining muscle strength, 
decreasing MG symptoms, and useful in preventing respiratory complications. 
However, we observed discrepancies among study authors in terms of physiotherapy 
treatment.

MG, a neuromuscular disorder, negatively impacts patient functional capacity and 
often affects daily life. Rahbek et al.21 and Westerberg et al.24 analyzed functional capac-
ity with different therapeutic exercise protocols in isolation or in combination (balance, 
aerobic, resistance) on MG patients. In general, both studies show that applying these 
exercises (aerobic, balance, and resistance) helps improve functional capacity. However, 
Westerberg et al.24 found no improvement with use of balance exercises in isolation. 
Similarly, both groups did not observe improvement in functional capacity with aerobic 
exercises only. Functional capacity can be limited by muscle weakness and associated 
fatigue, negatively impacting daily life activities, and possibly by patient motivation and 

FIG. 1: Systematic review flow chart
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treatment involvement.21,23,24 Study results regarding physical therapy through physical 
exercises with psychological support did not find significant changes in reduced fatigue 
and muscle weakness. The authors proposed carrying out longer studies, with greater 
methodological quality, to observe statistically significant results.17,21,23,24

On the other hand, MG involvement in the respiratory system can vitally impact 
patients. In this regard, studies such as Elsais et al.29 show that patients with MG treated 
with pyridostigmine (acetylcholinesterase inhibitor) present a slight obstructive respi-
ratory pattern on spirometry. Studies carried out by Rassler et al.25,26 and Freitag et al.30 
with normocapnic hyperpnea exercise protocols and by de Freitas Fregonezi et al.22 
with two other exercise protocols for respiratory muscles combined with a home pro-
tocol aimed to increase inspiratory muscle strength22 and resistance.25,26,30 Results of 
both studies22,25,26,30 showed positive results in relation to dyspnea and muscle strength 
and endurance, associated with decreased MG symptoms using the Besinger score.25,30 
Results are in concordance with Corrado et al.,7 who found respiratory training to be 
a very effective approach in managing fatigable weakness and respiratory failure in 
MG patients.

To conclude, reviewed articles show that physiotherapy positively influences MG 
patients. Similar reviews also reveal beneficial changes in functional muscle status as 
a result of aerobic and high resistance strength training in MG patients with mild dis-
ease actively exercise safely.31–33 Physiotherapy protocols based on therapeutic exercise 
through aerobics, resistance, balance, and stretching exercises have a highly positive and 
immediate impact on MG patient functional capacity. But, the fatigue that is perceived 
by MG patients does not change significantly with therapeutic exercises, and this could 
compromise results. Physiotherapy treatment is considered to be effective for managing 
respiratory complications in patients with MG and in improving respiratory capacity. In 
addition, results from published studies show that therapeutic exercises allow patients 
with physical disabilities to optimize performance of specific activities, which might 
help them to improve their quality of life. However, given the current inconclusive and 
limited literature, further studies regarding therapeutic exercise effectiveness in man-
agement of physical therapy in MG patients are needed to obtain conclusive results. It 
is recommended that new studies with high levels of scientific evidence and method-
ological rigour take place to confirm results found in the studies reviewed here and to 
establish concrete conclusions on the influence of physiotherapy based on therapeutic 
exercise in patients with MG.
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