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Abstract
Background and objectives. Myasthenia gravis (MG) is an autoimmune disease of the neuromuscular junction causing 
fluctuating skeletal muscle weakness and fatigue that result in increased restrictions on physical activity, affecting the 
patient's ability to perform daily activities in the family, social, and work environment. The MG-ADL scale is an assessment 
of the ability of the daily activities of MG patients that does not require equipment or special skills for the examiner and 
can be done in a short time. This study analyzes the effect of low intensity aerobic exercise cycle ergometer on the ability 
to perform daily activities of MG patients.
Materials and methods. Twenty-two MG patients, MGFA class IIa and IIb, aged 18–59, participated in this study. The 
subjects were randomly divided into a treatment group and a control group. The treatment group received aerobic cycle 
ergometer exercise for 30 minutes, three times per week, for eight weeks. Both groups were educated to continue 
medication from neurology, perform physical activity as usual, and breathing exercises. Assessment of MG-ADL performed 
before and after intervention.
Results. There was an improvement in scores on breathing and lower limb function in the treatment group. There was 
significant decrease in MG-ADL scores at the intervention group (p = 0.000) with large effect size (1.09). The comparison 
of MG-ADL scores between groups showed a significant value (p = 0.009) with a large effect size (1.24).
Conclusion. Low intensity aerobic exercise cycle ergometer for 8 weeks improves the ability to perform ADL in MG patient.
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INTRODUCTION

Myasthenia gravis (MG) is an autoimmune disor-
der affecting the neuromuscular junction, where an-
tibodies target components of the postsynaptic mem-
brane. This disrupts the transmission of signals from 
nerves to muscles, leading to weakness and fatigue in 
skeletal muscles [1]. The severity of MG varies among 
patients, with more severe cases posing a higher risk 
of myasthenic crisis—a critical condition marked by 
generalized muscle weakness and respiratory com-
promise that necessitates ventilatory support [2].

The incidence of MG has risen globally over the 
last seventy years. Initially rare, with an estimated 
prevalence of 1 in 200,000 during 1915-1934, the dis-
covery of anticholinesterase drugs in 1934 and ace-
tylcholine receptor antibodies in 1969 contributed to 
increased recognition, leading to a prevalence of ap-
proximately 1 in 17,000 [3]. Advances in diagnosis, 
treatment, and intensive care have further reduced 
mortality rates among MG patients [4]. Common 
symptoms include fluctuating muscle weakness and 
fatigue that worsen with activity and improve with 
rest. These symptoms significantly limit physical ac-
tivity and social participation, often leading patients 
to adopt a sedentary lifestyle. This can severely im-
pact daily activities within family, social, and occupa-
tional settings [5–8]. While fatigue in MG patients cor-
relates with their ability to perform daily activities, 
studies have not found significant correlations be-
tween fatigue and walking ability, nor between func-
tional capacity and overall quality of life in these in-
dividuals [9–11].

Activities of Daily Living (ADL) refer to essential 
skills and tasks necessary for independent self-care, 
performed daily to fulfill one's role in family and so-
ciety [12]. Research by Muppidi (2012), involving 156 
patients with Myasthenia Gravis (MG), demonstrated 
a decline in their ability to perform daily activities on 
average [13]. Assessing ADL is crucial to determine 
the level of dependence and required assistance in 
daily life, often quantitatively evaluated using scor-
ing systems [12]. The Myasthenia Gravis–Activities of 
Daily Living scale (MG-ADL), developed by Wolfe 
(1999), assesses symptom status and activity capabil-
ity in MG patients, emphasizing functional impacts 
like grooming and oral hygiene rather than muscle 
strength [13]. This scale is simple, requiring no spe-
cial equipment or training for examiners and can be 
swiftly administered. It serves as a metric reflecting 
MG severity [13,14].

Physical exercise, beneficial for both healthy indi-
viduals and those with chronic diseases, is recom-
mended as part of MG management, although specif-

NMJ		 –  neuromuscular junction
NYHA	 –  New York Heart Association

WBFS	 –  Wong Baker Faces Scale

ic guidance is lacking [15]. Recent studies suggest that 
MG patients with mild disease activity can safely en-
gage in exercise, including resistance and aerobic 
training [16]. Among aerobic exercises, cycle ergome-
ter exercise is deemed safer due to its stationary na-
ture, controlled environment, and ability to monitor 
vital signs easily, potentially minimizing injury risks. 
Aerobic exercise in MG is a safe non-pharmacological 
intervention yielding physiological benefits across 
multiple organ systems [17]. It enhances cardiac out-
put, respiratory function, muscle endurance, and 
metabolic rate, potentially improving neuromuscu-
lar junctions and motor units [18,19].

Research on exercise effects in MG, particularly 
aerobic cycling's impact on ADL, remains limited, 
and consensus guidelines on physical exercise in MG 
are lacking. This study aims to analyze the effects of 
aerobic cycle ergometer training on ADL in MG pa-
tients at Dr. RSUD. Soetomo Surabaya.

MATERIALS AND METHODS

This study employed a randomized controlled tri-
al with a pre-test and post-test group design, conduct-
ed at the Medical Rehabilitation Outpatient Clinic of 
RSUD Dr. Soetomo, Surabaya, Indonesia, spanning 
from April to June 2023. Ethical clearance was grant-
ed by the Hospital Ethical Committee under clear-
ance number 0601/KEPK/II/2023.

The study included 23 patients with myasthenia 
gravis (MG) selected through consecutive sampling. 
Inclusion criteria were: 1) confirmed MG patients 
classified as class I - IIb according to MGFA, 2) aged 
18-59 years, 3) normal cognitive function (MoCA-INA 
Score ≥ 26), 4) receiving MG treatment at RSUD Dr. 
Soetomo and approved by a neurologist to partici-
pate, 5) capable of performing low-intensity aerobic 
exercise using a cycle ergometer for 30 minutes, 6) 
willing to participate and provide informed consent. 
Exclusion criteria were specified as follows: 1) MG 
crisis, 2) currently undergoing routine aerobic exer-
cise 2-3 times per week in the last month, 3) pyri-
dostigmine medication exceeding 5x60 mg/day, 4) 
history of cardiorespiratory diseases or uncontrolled 
systemic conditions, 5) pregnancy, 6) BMI ≥ 30 (obesi-
ty grade II), 7) balance disorders, 8) dependence on 
walking aids, 9) significant lower limb pain (WBFS > 
4), and 10) neuromusculoskeletal or vascular lower 
limb diseases hindering ambulation.

Subjects who met the dropout criteria—such as 
unwillingness to continue, inability to complete exer-
cises consecutively, illness, death, or discovery of 
new health conditions—were excluded from the 
study. Simple randomization was used to allocate 



TABLE 1. Characteristics of patients

Profile Item Group pa

Treatment
(n=11)

Control
(n=11)

Sex (n (%)) Male 3 (27.3) 3 (27.3)

Female 8 (72.7) 8 (72.7)
Age (mean ± SD) 46.27 ± 7.4 46.00 ± 6.5 0.58
BMI (mean ± SD) 21.91 ± 3.80 22.73 ± 3.87 0.83

Underweight 1 (9.09) 1 (9.09)

Normal 5 (45.45) 6 (54.54)
Overweight 2 (18.18) 2 (18.18)
Obese grade I 3 (27.27) 2 (18.18)

Obese grade II 0 (0) 0 (0)
Age of onset (mean 
± SD)

Early onset 
(0-49 years old) 
(n (%)

37.36 ± 7.5
10 (90.9)

37.64 ± 4.9
11 (100)

0.14

Late onset 
(≥ 50 years old) 
(n (%))

1 (9.1) 0 (0)

Type of MG (n (%) Ocular 0 (0) 0 (0)

General 11(100) 11(100)
MGFA Classification 
(n (%))

Class IIa 2 (18.2) 2 (18.2)
Class IIb 9 (81.8) 9 (81.8)

Duration of 
treatment (years) 
(mean ± SD)

9.18 ± 4.37 7.09 ± 3.93 0.54

Dose of 
Pyridostigmine 
(60 mg/day) 
(n (%))

1 (60 mg) 3 (27.27) 1 (9.09)

2 (120 mg) 1 (9.09) 2 (18.18)

3 (180 mg) 3 (27.27) 3 (27.27)

4 (240 mg) 1 (9.09) 4 (36.36)

5 (300 mg) 3 (27.27) 2 (18.18)
Methylprednisolone Yes 2 (18.8) 1 (9.09)

No 9 (81.8) 10 (90.9)

Physical activity 
(minutes/week)

696.36 ± 
116.72

691.36 ± 
113.72 0.96

IPAQ (n (%)) Light 5 (45.5) 4 (36.3)
Moderate 6 (54.5) 7 (63.7)

Comorbid (n (%)) Dyslipidemia 1 (9.1) 1 (9.1)

Hypertension 4 (36.3) 2 (18.2)

Nephrolithiasis 1 (9.1) 0 (0)

No Comorbid 5 (45.5) 8 (72.7)

Pharmacist 1 (9.1) 0 (0)

Housewife 5 (45.5) 7 (63.63)

Driver 1 (9.1) 1 (9.1)

Accountant 1 (9.1) 0 (0)

Vegetable Seller 1 (9.1) 1 (9.1)

Teacher 1 (9.1) 0 (0)

Nurse 0 (0) 1(9.1)

Technician 0 (0) 1 (9.1)

Mechanic 1 (9.1) 0 (0)

MG = Myasthenia Gravis, MGFA = Myasthenia Gravis Foundation of America, IPAQ = 
International Physical Activity Questionnaire, a)Levene test for homogenity. *)Significant 
if p < 0.05
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subjects into either the treatment group 
(n=11) or control group (n=12).

The treatment group underwent low-in-
tensity aerobic exercise using a cycle er-
gometer, received education on lifestyle ad-
justments, and learned effective breathing 
techniques. The intervention comprised 
three sessions per week over 8 weeks, with 
each session lasting 30 minutes (including a 
5-minute warm-up, 20-minute core exer-
cise, and 5-minute cool-down). Exercise in-
tensity was monitored using the Target 
Heart Rate (Heart Rate Rest + 30% Heart 
Rate Rest) aiming for an activity level of 11 
– 12 on the BORG scale.

Both groups were advised to continue 
neurological medication, maintain usual 
physical activity, and perform prescribed 
breathing exercises. MG-ADL scores were 
assessed before and after the 8-week inter-
vention period in both groups. Data analy-
sis was conducted using SPSS version 26, 
with paired t-tests used to compare MG-
ADL scores within each group before and 
after the intervention, and independent 
t-tests used to compare scores between the 
two groups. A significance level of p <0.05 
was applied

RESULTS

At the end of the study, 22 subjects were 
analyzed. One subject dropped out of the 
control group at week 4 for personal rea-
sons. All subjects were able to continue un-
til the end of the study. The subjects consist-
ing of 27.3% (6 people) male and 72.7% (16 
people) female. During the 8 weeks of re-
search, the total session of exercise that 
had to be done was 24 session, the 11 sub-
jects in treatment group completed an av-
erage of 23.8 (99.1%) session during the 
study. Two subjects missed one training 
session each for non-medical reasons. The 
exercises given can be tolerated by the sub-
ject. There were no exacerbations in the 
intervention group during the study peri-
od. No cardiac, respiratory or musculoskel-
etal symptoms occurred during exercise.

The mean age of the research subjects 
was 46.27 ± 7.4 with an age range of 33-55 
years. The mean age of onset was 37.36 ± 
7.5 with an age range of 30-52 years, which 
was dominated by early onset MG at 95.4% 
(21 people). All subjects in this study were 
general MG type (100%). Based on the My-
asthenia Gravis Foundation of America 
(MGFA) classification, all research subjects 
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were class 2 MG type, consisting of 18.2% (4 people) 
in class 2a and 81.8% (18 people) in class 2b. The co-
morbidity of research subjects was hypertension, 
18.2% (2 people), in the control group and 36.3% (4 
people) in the intervention group and dominated by 
subjects without comorbidities, respectively 45.5% (5 
people) in intervention group and 72.7% (8 people) in 
the control group. The characteristic of subject is 
shown in Table 1.

Measurement of the ability to carry out daily activ-
ities for myasthenia gravis was carried out at the be-
ginning (pre-test) and at the end of the study (post-
test). The MG-ADL assessment in this study consisted 
of 8 questionnaire items including 3 items of oro-
pharyngeal function (speech, chewing and swallow-
ing), 1 item of respiratory function (breathing), 2 items 
of extremity function (inability to brush teeth/comb 
hair and inability to get up from a chair) and 2 ocular 
function items (double vision and eyelid closure).

The paired t test showed a significant difference 
in MG-ADL before and after treatment in the inter-
vention group with a large effect size. In the control 
group, there were no significant differences in MG-
ADL before and after treatment. The independent t 
test showed a significant difference between the 
mean MG-ADL of the intervention group and the con-
trol group after treatment a large effect size. The re-
sults of the MG-ADL scores in both groups can be 
seen in Tables 2 and 3.

Table 4 shows that in the intervention group, there 
was no change MG-ADL score of chewing, swallowing, 
inability to brush teeth/comb hair. Talking score in in-
termittent slurring/nasal speech worsened by 9.1%. 
Double vision and eyelid droop improved by 9.1%. 
Breathing and impairment of ability to arise from a 

TABLE 2. Paired t test result of MG-ADL score for both groups
Variable Group Min Max Mean 

± SD
Deltaα pβ Effect 

size#
MG-ADL Treatment

pre-test
post-test

5
4

11
9

7.27 ± 
1.48
5.73 ± 
1.34

1.54 0.000* 1.09
(large)

Control
pre-test
post-test

5
5

11
11

7.27 ± 
1.55
7.55 ± 
1.57

-0.28 0.192 0.18
(small)

α = delta of MG-ADL score at pre-test and post-test, β = paired t test, 
# = Cohen’s D, *p<0.05

TABLE 3. Independent t test result of MG-ADL score for both group 
(Post-test)
Variable Group Min Max Mean ± SD Deltaα pβ Effect 

size#
MG-ADL Treatment 4 9 5.73 ± 1.34

-1.82 0.009*
1.24

(large)Control 5 11 7.55 ± 1.57
α = delta of MG-ADL score of both groups, β = Independent t test, # = Cohen’s D, 
*p<0.05

chair showed greatly improvement. At the start 
of the study, 81.8% of subjects complained of 
shortness of breath with exertion which de-
creased to 36.4% at the end of the assessment. 
Moderate impairment of ability to arise from a 
chair with the help of an arm were 72.7% at pre 
intervention, decreasing to 27.3% at post inter-
vention. The control group showed constant 
scores at pre and  post intervention of talking, 
swallowing, inability to brush teeth/comb and 
double vision. Shortness of breath with exertion 
and drooped eyelids improved by 9.1%, while in-
ability to get up from a chair (always using arms) 
worsened by 9.1%.

DISCUSSION

The MG-ADL score is an assessment tool used 
to measure the impact of MG on the patient's 
ability to carry out daily activities and can de-
scribe the severity of MG. MG-ADL consists of a 
series of assessments of oropharyngeal function, 

breathing, extremities and ocular symptoms. A higher 
score indicates more severe symptoms [13].

The results of this study show a positive effect of 
providing low-intensity cycle ergometer aerobic 
training on the MG-ADL score of the intervention 
group (p = 0.000), while the control group did not ex-
perience a significant change (p = 0.192). The effect 
size value before and after giving the intervention 
was 1.09, indicating that giving cycle ergometer train-
ing had a large effect on improving MG-ADL scores. 
The results of this study are in accordance with sev-
eral previous studies regarding aerobic exercise in 
MG-ADL. A study using the Randomize control trial 
method by Birnbaum (2021) on 43 stable general MG 
patients aged 29-70 years showed that the addition of 
aerobic exercise using a rowing ergometer for 40 
minutes, 3×/week for a total of 12 weeks caused a de-
crease in MG-ADL scores [20]. Similar results were 
also found in a case report study conducted by Lucia 
(2007) on a woman with general MG showing that 
providing aerobic exercise using walking, cycling or 
swimming with low to moderate intensity for 10-60 
minutes per session for 5 times a week showed in-
creasing independence and ability to perform ADL 
[21]. Research conducted by Muppidi (2011) with out-
comes in the form of MG-ADL and QMG stated that a 
strong correlation was obtained between the QMG 
severity score and the ADL score. This study provides 
an analysis that an improvement of 2 points on the 
MG-ADL scale indicates clinical improvement and 
has acceptable reliability [13].

Aerobic exercise in MG is considered a non-phar-
macological intervention that is safe and has physio-
logical benefits in several body organ systems [17]. 
The organs involved include the cardiovascular, res-
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piratory, hematological, musculoskeletal, immune 
and neuroendocrine systems. These benefits are in 
accordance with the results of this study which 
showed improvements in respiratory and lower ex-
tremity function. This improvement can be obtained 
due to several factors with the following explanation.

Aerobic exercise in general can provide a variety 
of benefits to both healthy individuals and MG pa-
tients. Cycle ergometer exercise was chosen in this 
study because this exercise is an exercise that is clas-
sified as safer than other aerobic exercises. Some of 
the advantages include using a stable stationary bicy-
cle, adjustable room temperature, making it easier to 
monitor vital signs during exercise so it is hoped that 

TABLE 4. MG-ADL score for each component
MG-ADL Score Treatment Control 

Pre-test 
(n)

Post-test 
(n)

Pre-test 
(n)

Post-test 
(n)

Talking
0 = normal
1 = Intermittent slurring/nasal speech
2 = Constant slurring/nasal speech 
3 = Difficult to understand speech

27.3% (3)
63.6% (7)
9.1% (1)
0% (0)

18. 2% (2)
72.7% (8)
9.1% (1)
0% (0)

36.4% (4)
63.6% (7)
0% (0)
0% (0)

36.4% (4)
63.6% (7)

0% (0)
0% (0)

Chewing
0 = Normal
1 = Fatigue with solid food
2 = Fatigue with soft food 
3 = Nasogastric tube

18.2% (2)
81.8% (9)
0% (0)
0% (0)

18.2% (2)
81.8% (9)
0% (0)
0% (0)

18.2% (2)
81.8% (9)
0% (0)
0% (0)

9.1% (1)
90.9% 
(10)

0% (0)
0% (0)

Swallowing
0 = Normal
1 = Rare episode of choking 
2 = Frequent choking necessitating changes 
in diet 
3 = Nasogastric tube

54.5% (6)
45.5% (5)
0% (0)

0% (0)

54.5% (6)
45.5% (5)
0% (0)

0% (0)

45.5% (5)
54.5% (6)
0% (0)

0% (0)

45.5% (5)
54.5% (6)

0% (0)

0% (0)

Breathing
0 = Normal 
1 = Shortness of breath with exertion
2 = Shortness of breath at rest
3 = Ventilator dependent

9.1% (2)
81.8% (9)
0% (0)
0% (0)

63.6% (7)
36.4% (4)
0% (0)
0% (0)

27.3% (3)
72.7% (8)
0% (0)
0% (0)

36.4% (4)
63.6% (7)

0% (0)
0% (0)

Impairment of ability to brush teeth or 
comb hair
0 = None
1 = Extra effort, but no rest periods needed
2 = Rest period needed
3 = Cannot do one of these function

27.3% (3)
72.7% (8)

0% (0)
0% (0)

27.3% (3)
72.7% (8)

0% (0)
0% (0)

18.2% (2)
81.8% (9)

0% (0)
0% (0)

18.2% (2)
81.8% (9)

0% (0)
0% (0)

Impairment of ability to arise from a chair 
0 = None
1 = Mild, sometimes uses arm
2 = Moderate, always uses arms
3 = Severe, requires assistance

0% (0)
27.3% (3)
72.7% (8)
0% (0)

27.3% (3)
45.5% (5)
27.3% (3)
0% (0)

0% (0)
36.4% (4)
63.6% (7)
0% (0)

0% (0)
27.3% (3)
72.7% (8)

0% (0)
Double Vision
0 = None
1 = Occurs, but not daily
2 = Daily, but not constant
3 = Constant

54.5% (6)
45.5% (5)
0% (0)
0% (0)

63.6% (7)
36.4% (4)
0% (0)
0% (0)

36.4% (4)
54.5% (6)
9.1%% (1)
0% (0)

36.4% (4)
54.5% (6)
9.11% (1)

0% (0
Eyelid droop
0 = None
1 = Occurs, but not daily
2 = Daily, but not constant
3 = Constant

9.1% (1)
54.5% (6)
27.3% (3)
9.1% (1)

18.2% (2)
45.5% (5)
27.3% (3)
9.1% (1)

0% (0)
54.5% (6)
36.4% (4)
9.1% (1)

0% (0)
63.6% (7)
27.3% (3)
9.1% (1)

it can minimize the risk of in-
jury [16].

The biggest concern for cli-
nicians and MG patient in 
providing exercise is the exac-
erbation of symptoms such as 
fatigue that occurs immedi-
ately or over a longer period 
of time as a result of excessive 
exercise [22]. The most impor-
tant thing in maintaining 
safety during exercise is pa-
tient education to increase 
understanding of the disease 
they are experiencing. Con-
siderations regarding toler-
ance of daily activities need to 
be taken into account so that 
patient are not burdened by 
the physical exercise provid-
ed. Exercise is given gradually 
in increasing intensity and 
duration of activity. The rec-
ommended exercise program 
for MG is given in a short du-
ration and uses light-moder-
ate intensity [22,23]. This re-
search is the first intervention 
research given to MG so the 
intensity chosen starts from 
low intensity with a duration 
of 30 minutes.

Aerobic exercise in MG is 
considered a safe and physio-
logically beneficial non-phar-
macological intervention in 
several body organ systems. 
The organs involved include 
the cardiovascular, respirato-
ry, hematological, musculo-
skeletal, immune and neu-
roendocrine systems. These 
benefits are in accordance 

with the results of this study which showed improve-
ments in respiratory and lower extremity function 
[17].

Aerobic exercise will increase the oxygen trans-
port system, namely the amount of oxygen inhaled 
and distributed to body tissues. The heart response 
due to aerobic exercise is an increase in cardiac out-
put caused by an increase in stroke volume and 
heart rate which can reach around 95% of the max-
imum level [24]. An increase in maximum cardiac 
output which is the result of enlarging heart dimen-
sions, increasing contractility, and increasing blood 
volume allows greater ventricular filling and as a 
result a larger stroke volume [25].
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The effect of exercise on respiration will result in 
increased ventilation as a result of increased res-
piratory rate and tidal volume. Tidal volume can in-
crease up to 60% of vital capacity. Increased ventila-
tion will also be followed by an increase in the 
fraction of oxygen inhaled. In addition, there is a 
decrease in oxygen pressure. Both of these things 
result in increased diffusion of oxygen from the al-
veoli into the blood so that the oxygen content dis-
tributed to the tissues is also higher.  Increased ven-
tilation is directly proportional to the increase in the 
fraction of oxygen inhaled. On the other hand, the 
oxygen pressure in the vasculature is lower. These 
two things cause high oxygen diffusion from the al-
veoli into the blood so that the oxygen content dis-
tributed to the tissues is also higher [18].

Exercise causes vasodilation in the muscle vascu-
lar bed and vasoconstriction in areas that require 
lower metabolism as a form of compensatory mecha-
nism. Large blood vessels will experience arteriogen-
esis (indicated by an increase in diameter), while cap-
illary fibers will expand through angiogenesis. 
Arteriogenesis will increase peripheral vascular ca-
pacity, while angiogenesis brings blood closer to mus-
cle cells and increases oxygen extraction. The func-
tion of the endothelium and smooth muscle fibers 
will also change, resulting in an increase in the func-
tional ability of blood vessels to deliver blood [26].

The response of the chronic phase of skeletal 
muscle is an increase in anabolism resulting in pro-
tein balance and protein synthesis. Skeletal muscle 
adaptation to all phases takes the form of increased 
recruitment of type I muscle fibers which are slow 
twitch, more dominant than type II which are fast 
twitch, increasing muscle mass and strength [27]. 
Aerobic exercise can also change the proportions of 
muscle fibers. The percentage of type I muscle fibers 
that are resistant to fatigue, rich in mitochondria 
and have a greater number of capillaries compared 
to type II muscle fibers [28].

Exercise will also affect the lactate threshold. 
Lactate threshold is a limit at which anaerobic me-
tabolism will be activated resulting in accumulation 
of lactate in tissues and blood. Exercise with an in-
tensity above the lactate threshold generally does 
not last long and is difficult to tolerate because of 
increased fatigue. Lactate threshold occurs around 
50-60% VO2max. In individuals who are endurance 
trained, this lactate threshold can increase to 90% of 
VO2max [26].

Aerobic exercise will cause activity to increase so 
that metabolic rate increases, especially in muscles, 
which will cause muscle fitness and endurance so 
that it will improve the number and quality of NMJ 
and motor units which influence muscle mass and 
strength [19].The comparison of total MG-ADL 
scores following low-intensity cycle ergometer aero-

bic exercise between the intervention and control 
groups revealed a statistically significant difference 
(p = 0.009). This indicates that administering this 
training can significantly reduce MG-ADL scores 
compared to not providing the training. These find-
ings align with a previous study conducted by Misra 
(2021) [17], which was a randomized controlled trial 
involving mild to moderate MG patients. In that 
study, patients were randomized into two groups: 
one performing 30 minutes of walking alongside 
standard treatment, and the other resting. Results 
showed that patients in the walking group had im-
proved quality of life, evidenced by higher MG-15 
Quality of Life (MG-QOL15) scores. Moreover, the 
exercise group exhibited a 2-point decrease in MG-
ADL scores and better performance in the 6-Minute 
Walk Test (6MWT) compared to the control group, 
with no significant adverse effects noted. The study 
concluded that regular walking can enhance quality 
of life and daily activity capabilities in patients with 
mild to moderate MG [17].

Limitations
In this current study, light-intensity aerobic cycle 

ergometer training was provided without incorpo-
rating strength or balance exercises, aiming to miti-
gate the risk of exacerbating fatigue or triggering a 
myasthenic crisis in MG patients. However, this study 
has several limitations. Firstly, the nature of the in-
tervention did not allow for blinding, as evaluations 
post-treatment were conducted by researchers them-
selves without masking, potentially introducing 
measurement bias. Secondly, the study's subjects 
were not fully representative of the broader MG pop-
ulation, as only patients with generalized MG and 
MGFA classifications IIa and IIb were included.

CONCLUSION

The results of this study revealed a positive effect 
of providing low-intensity cycle ergometer aerobic 
training on the MG-ADL score of the intervention 
group (p = 0.000), while the control group did not 
experience a significant change (p = 0.192).  Analys-
ing them, we conclude that low intensity aerobic ex-
ercise cycle ergometer for 8 weeks can improve 
ability to perform ADL in MG patient.
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