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Abstract

Background Recent medical advances have enabled the control of neurological symptoms and increased survival of patients with
myasthenia gravis (MG). However, MG has many veiled consequences that may be underestimated by neurologists. Our aim was
to clarify the social, professional, and neuropsychiatric issues of MG patients.

Methods We carried out a cross-sectional cohort study with MG patients from a university-affiliated referral hospital. We
registered clinical and sociodemographic data, and patients were classified according the MGFA classification. Clinical severity
was assessed with Myasthenia Gravis Composite (MGC) scale. Trained and blind investigators analyzed social and professional
outcomes. Neuropsychiatric symptoms were evaluated with the Hospital Anxiety and Depression Scale (HADS) and the social
support with the Multidimensional Scale of Perceived Social Support (MSPSS).

Results We enrolled 49 patients with MG. The mean age was 45.3 +18.1 years and 39 (79.6%) were women. There were 19
(38.8%) patients who become unemployed, 23 (46.9%) who had to retire prematurely, 31 (63.3%) that reported a significant
reduction in work performance, and 23 (46.9%) who had a reduction in monthly income after the diagnosis of MG. Only 16
(32.6%) received any financial support and 24 (48.9%) patients had the perception of receiving a satisfactory social support. The
practice of physical activity is a habit in only 10 patients (20.4%). Neuropsychiatric symptoms were present in 26 (53.1%)
patients.

Conclusion Patients with MG are vulnerable to social, professional, and mental disadvantages. Therapeutic success in MG goes
beyond symptom relief and inevitably depends on a personalized approach to the patient.
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Introduction

Myasthenia gravis (MG) is the most common neuromuscular
junction disease, with a prevalence of 50 to 125 per million
population [1]. It can begin in any age group, with incidence
about three times higher in women in the age group up to
40 years, but with an increase in the male proportion in the
age group over 50 years. MG is clinically marked by fluctu-
ating muscle weakness such as ptosis, diplopia, dysarthria,
dysphagia, dyspnea, weakness of arms and legs, and fatigue
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[2]. Yet, there is no cure for MG, but advancement in our
understanding and treatment of MG has transformed it into
one of the most treatable neuromuscular disorders [3].
Nevertheless, people suffering from MG experience lower
quality of life, and the interferences of daily functioning due
to the symptoms of MG are undeniable. Still, even today,
many patients with MG find it difficult to maintain their daily
activity levels due to insufficient improvement in disease sta-
tus and the long-term side effects of treatment.

Although the disability resulting from MG usually leads to
major disruptions of the patients’ social roles and quality of
life, to date, this area of research has received little attention.
Only a few studies have examined the effects of MG on the
patient’s family life, psychological well-being, and the ability
to keep a job or pursue leisure and recreational activities.
Commonly, the measure of therapeutic success and disease
severity assessment used in clinical studies relies only on
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clinical and physical examination data [4]. However, the con-
sequences of MG are wide, varied, complex, and often reach
the social and professional sphere of patients. Therefore, even
in the daily clinical practice of the neurologist, the socio-
professional outcomes of MG are invisible or at least
underestimated. Moreover, there are few studies looking for
possible predictors of the poor socio-professional scenario of
these patients.

Successful management of MG depends on the interpreta-
tion of the patient in all its individual aspects. Therefore, the
purpose of this study was to capture the prevalence and the
associated factors of social and professional outcomes in pa-
tients with MG.

Methods

We carried out a cross-sectional cohort study that was con-
ducted in a myasthenia gravis outpatient clinic of a university-
affiliated, tertiary referral hospital in Sdo Paulo, Brazil. All
consecutive patients older than 18 years old admitted to our
clinic with an established diagnosis of MG between January
2017 and June 2019 were eligible for participation in our
study. Data collection and clinical evaluation of the patients
were done by two independent neurologists so that the assess-
ment of outcomes was done blindly to the patient’s clinical
characteristics. Patients with any missing clinical data were
excluded. Written informed consent was obtained from all
patients before study inclusion and anonymity was assured.
The study was approved by the local Ethics Committee.

The diagnosis of MG was based on clinical findings (fluc-
tuating symptoms with easy fatigability and recovery after
rest) with amelioration of symptoms after intravenous admin-
istration of anticholinesterase, decremental muscle response to
a train of low-frequency repetitive nerve stimuli of 3 Hz, or the
presence of autoantibodies specific for the acetylcholine re-
ceptor (AChR) of skeletal muscle (AChR-Ab) or for muscle-
specific tyrosine kinase (MuSK-Ab).

Baseline data were collected through medical records and
clinical interviews. We obtained information on patient’s de-
mographics, social characteristics, habits (e.g., alcohol use,
cigarette smoking, and use of illicit drugs), medical condi-
tions, associated autoimmune disorders, use of other medica-
tions, previously diagnosed psychiatric disorders, number of
prescribed medications, and daily number of drugs pills.
Disease-related variables included first symptoms (ocular,
bulbar, generalized symptoms), thymectomy, treatment pro-
file (immunosuppressive agents, cholinesterase inhibitors, and
steroids), duration of immunosuppression, time of diagnosis,
and exacerbation in the past 1 year of the disease. The immu-
nosuppressive agents possibly used were azathioprine and
methotrexate. Adherence to pharmacological treatment was
evaluated using the 8-item Morisky Medication Adherence

@ Springer

Scale (MMAS-8). The total score ranges from 0 to 8 points,
and those who score 8 points are considered adherent to the
treatment 5.

Patients with MG were classified into subgroups according
to clinical severity in the worst condition using MGFA
Clinical Classification [6]. Neurological dysfunction was de-
termined with the Myasthenia Gravis Composite (MGC) scale
[7], which consists of 10 test items that measure symptoms
and signs of MG, with weighted response options.

Outcomes

We assessed social and professional MG-related issues. All
information of patients at diagnosis and at the time of the
interview was sought from patients and confirmed by their
relatives. We first elucidated whether each patient had expe-
rienced unemployment and unwilling job transfer and/or pre-
mature retirement. Those who remained employed were asked
about reducing their monthly income, receiving financial as-
sistance, or reducing their working capacity due to MG.

To examine the social impact of MG on patients and their
relatives, four variables were studied. These were the marital
and employment status, psychological well-being of patients
and their relatives, and patients’ ability to continue their cho-
sen recreational activities and to maintain their usual social
relationships. We evaluated social support with the
Multidimensional Scale of Perceived Social Support
(MSPSS) [8]. A mean total scale score of more than 5 was
considered as adequate/acceptable support. Patients were also
asked about marital status and the number of inhabitants in the
house. The regular practice of physical activity was investi-
gated as well.

Assessment of neuropsychiatric symptoms was performed
via the Hospital Anxiety and Depression Scale (HADS), a 14-
item questionnaire that assesses symptoms of depression
(HADS-D) and anxiety (HADS-A). Total scores range from
0to 21 on each scale and scores > 11 indicate probable anxiety
or depression [9]. All outcomes found were associated with
the clinical and demographic characteristics of the patients,
including the severity of the disease.

Statistical analysis

Continuous variables are presented as means and standard
deviations and categorical variables are presented as counts
and percentages. Dichotomous or categorical variables were
compared using the Chi-square test. Differences in continu-
ous variables were assessed using the Student’s # test. For all
the analyses, P < 0.05 for the two-tailed tests was considered
statistically significant. All statistical analyses were per-
formed using IBM SPSS Statistics 22.0 (IBM Corp. New
York, NY, USA).
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Results

The crude cohort consisted of 57 patients. After excluding 8
patients whose information could not be confirmed or refused
to participate in the study, 49 patients were enrolled in the
study. The mean age was 45.3 + 18.1 years (range: 20-83 years)
and 39 (79.6%) were women. There was no difference between
men and women regarding age, type of clinical presentation,
and duration of myasthenia gravis. The mean duration of the
disease was 8.5+ 7.2 years (range: 031 years). There were 7
(14.3%), 21 (42.8%), 17 (34.7%), and 4 (8.2%) patients with
class 1, class 11, class III, and class IV, regarding the worst
MGFA classification, respectively. All the patients presented
compatible findings with MG in electroneuromyography and 9
(15.5%) patients were seronegative. Among the comorbidities
present, 34.6% endocrinological, 28.9% were cardiological,
17.4% rheumatological, 5.8% neurological, 3.8% gastroenter-
ological, 1.9% pneumological, 1.9% psychiatric, 1.9% otorhi-
nolaryngological, 1.9% ophthalmological, and 1.9% hemato-
logical. Among the patients who used immunosuppressive
agents, 30 (81.1%) used azathioprine and 7 (18.9%) methotrex-
ate. Details of the clinical and demographic characteristics are
presented in Table 1.

Among our patients, due to MG, 19 (38.8%) become un-
employed, 20 (40.8%) were taken off work at least once, and 8
(16.3%) needed to change jobs or perform other paid func-
tions (Table 2). Regarding the employed patients, the mean
age was 50.6 years, the mean duration of immunosuppressant
use was 2.7 years, and the mean HAD score was 10.4 years.
Only 16 (32.6%) received any financial support while 23
(46.9%) had to retire prematurely due to the disease.
Furthermore, 31 (63.3%) patients reported a significant reduc-
tion in work performance and 23 (46.9%) had a reduction in
monthly income after the diagnosis of MG. Those who be-
came unemployed were more likely to have been on
prolonged immunosuppressive therapy, to have neuropsychi-
atric manifestations, to be younger, and to have started symp-
toms earlier (p < 0.05).

The practice of a physical activity is a habit in only 10 pa-
tients (20.4%). The regular practice of physical activity was
significantly associated with a lower HAD score (4.9 vs 10.7,
p=0.02). Only 24 (48.9%) patients had the perception of re-
ceiving satisfactory social support. Regarding marital status,
31.7% were married, 46.3% were single, 19.5% were separated
or divorced, and 2.4% were widowed. Living alone was report-
ed by only 4.1% of MG patients. Neuropsychiatric symptoms
were present in 26 (53.1%) patients. In contrast, only 14 (22.6%)
patients were diagnosed with mood disorders. Being female
(92.3%), using immunosuppressants (92.3%), inaugurating the
disease with its generalized form (92.3%) and having frequent
exacerbations were associated with neuropsychiatric disorders
(42.3%) (p < 0.05). Detailed characterization of patients accord-
ing to outcomes is expressed in Table 3.

Table 1 Demographic and clinical parameters of patients with MG

Clinical parameter

Female 39 (79.6%)
Age (years), mean (SD) 44.1 (18.1)
Educational attainment
Less than 8 years 15 (30.6%)
Age at onset < 50 years (years), mean (SD) 37 (75.5%)
Worst MGFA classification
Class I 7 (14.3%)
Class IT 21 (42.8%)
Class 11T 17 (34.7%)
Class IV 4 (8.2%)
Time since diagnosis (years), mean (SD) 8.5(7.2)
First symptoms
Ocular 35 (71.4%)
Bulbar 13 (26.5%)
Generalized 30 (6.1%)
Seronegative 8 (16.3%)
Thymectomy 17 (34.7%)
Frequency of the acetylcholinesterase 3.5(1.54)
inhibitor dose, mean (SD)
Use of immunosuppressants 37 (75.5%)
Use of corticosteroids 43 (87.7%)
Depression/anxiety 14 (28.6%)
Duration of immunosuppression (years), mean (SD) 34 (3.5)
Exacerbation in the last year 14 (28.6%)
Number of comorbidities, mean (SD) 1.2 (1.4)
MGC, mean (SD) 5.2(6.3)
HAD, mean (SD) 14.0 (5.4)

Discussion

A substantial number of patients with MG are burdened with
socioeconomic disadvantages. We found that at least two out
of three MG patients will suffer changes in work and/or in-
come. A large cohort in Japan demonstrated that unemploy-
ment or a decrease in income was experienced by approxi-
mately one-third of MG patients [10]. In a study in Thailand,
the unemployment rate among patients with MG was 26—
58%, and reduced income was seen in almost half of the pop-
ulation [11]. In a German MG cohort, 21.0% of the patients
experienced hardships in their jobs, and 28.3% were forced to
retire early due to MG [12]. In a community-based survey of
Australian patients with MG, 39.4% had been forced to stop
working due to MG, and 19.4% had to change their occupa-
tion [13]. In our country, the unemployment rate is found to be
much higher than the countrywide rate of 2019 (11.0%).
Participation in work is important because of the financial
resources and access to benefits that jobs provide (including
conditions for the treatment of MG [5]), and also because of a
person’s sense of self-respect, social network, and feelings of
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Table 2  Professional outcomes of patients with MG

Unemployment Temporary absence Premature Reduced
of work retirement performance
Number (%) pvalue  Number (%) pvalue Number (%) pvalue Number (%) p value
Female 16 (84.2) 0.78 16 (80.0) 0.76 13 (81.2) 0.85 26 (86.7) 0.54
Educational attainment less 5(26.3) 0.84 6 (30.0) 0.30 8 (50.0) 0.29 7 (23.3) 0.52
than 8 years
Age at onset < 50 years 18 (94.7) <0.001 17 (85.0) 0.34 11(68.8) 0.68 25 (83.3) 0.45
(years)
MGFA classification 0.42 0.37 0.26 0.29
Class 1 1(5.3) 3 (15.0) 1(6.2) 3 (10.0)
Class 11 8 (42.1) 8 (40.0) 7 (43.7) 13 (43.3)
Class I1I 9474 9 (45.0) 8 (50.0) 11 (36.7)
Class IV 1(5.3) 10 (50.0) 0 (0.0) 4(13.3)
First symptoms
Ocular 13 (68.4) 0.96 15 (75.0) 0.15 11 (68.8) 0.60 23 (76.7) 0.81
Bulbar 4(21.0) 0.71 4 (20.0) 0.59 6(37.5) 0.62 8 (26.7) 0.85
Generalized 15 (78.9) 0.05 13 (65.0) 0.87 11 (68.8) 0.66 21 (70.0) 0.75
Seronegative
Thymectomy 7 (36.8) 0.95 5(25.0) 0.38 4 (25.0) 0.50 12 (40.0) 0.94
Immunosuppression 17 (89.5) 0.14 17 (85.0) 0.34 13 (81.2) 0.76 24 (80.0) 0.95
Depression/anxiety 7 (36.8) 0.48 5(25.0) 0.89 4(25.0) 0.96 10 (33.3) 0.67
Exacerbation in the 7 (36.8) 6 (30.0) 0.89 4(25.0) 0.96 10 (33.3) 0.67
last year
Mean (SD) pvalue  Mean (SD) p value Mean (SD) p value Mean (SD) p value
Age (years) 36.9 (10.1) 0.005 41.0 (16.6) 0.14 49.9 (17.9) 0.19 442 (16.6) 0.55
Number of comorbidities 1.0 (1.1) 0.48 1.2 (1.1) 0.92 1.7 (1.6) 0.74 14 (1.4) 0.57
Time since diagnosis (years) 9.3(7.4) 0.69 7.7 (5.8) 043 8.7 (8.3) 0.96 8.7 (7.4)
Duration of immunosuppression 4.8 (4.1) 0.02 3.8(3.9) 0.39 4.0 (3.6) 0.37 34 (3.4) 0.89
(years)
MGC 6.7 (7.8) 0.18 5.6(7.3) 0.73 6.2 (6.9) 0.46 5.8 (7.4) 0.40
HAD 16.1 (4.9) 0.02 10.9 (5.6) 0.24 10.6 (5.4) 0.33 15.2 (5.9) 0.04

usefulness and personal satisfaction [12]. Besides, while at
work, individuals are stimulated by physical and mental activ-
ities, which is particularly important in MG. Professional
changes can be naturally attributed to the physical difficulties
of MG. Nevertheless, our study also suggests that the profes-
sional consequences seem to affect democratically MG pa-
tients. Boscoe et al. corroborate this finding by demonstrating
that whether or not refractory MG, the impairment in profes-
sional life is notorious [14].

The treatment of a neurological disease cannot fail to high-
light the social aspects related to the illness, especially the
social support that the patient with MG must receive. We
demonstrated that MG patients are “socially vulnerable” as
they do not have the social support they deem necessary.
Nagane et al. have already described a significant decreased
social positivity in MG patients [10]. High functional disabil-
ity and poor treatment outcomes have already been associated
with lower social support in neurological disorders [15].
Moreover, social support has also moderated the relationship
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between depressive symptoms and functional disability.
Indeed, social support was one of the effective factors for
quality of life and well-being of patients with chronic neuro-
logical diseases [16]. Therefore, enhancement of social sup-
port is highly recommended as an important part of the treat-
ment for neurological disorders, including MG.
Traditionally, exercise was thought to exacerbate symp-
toms of patients suffering from MG as their muscle weakness
and fatigue were thought to be brought on or worsened by
physical exertion and improved with rest. Nevertheless, phys-
ical exercise is currently known to be beneficial for adults with
established MG [17]. Previous studies show that despite the
disease, engagement in sports activities increases strength,
reduces the levels of fatigue, and promotes symptom improve-
ment [18, 19]. Also, physical activity gives confidence to MG
patients and helps them understand their disease and their
limits. Indeed, recently, the use of exercise has been proposed
in the management of various neuromuscular diseases [20].
Unfortunately, we showed that only a few MG patients
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Table 3  The practice of physical activity, perceived social support, and neuropsychiatric disorders among patients with MG
Regular physical Satisfactory social Neuropsychiatric
activity support symptoms
Number (%) p value Number (%) p value Number (%) p value
Female 9 (90.0) 0.63 18 (75.0) 0.66 24 (92.3) 0.04
Educational attainment less than 8 years 4 (40.0) 0.73 6 (25.0) 0.59 11 (42.3) 0.11
Age at onset < 50 years (years) 8 (80.0) 0.75 18 (75.0) 0.80 21 (80.8) 0.94
MGFA classification 0.95 0.24 0.92
Class 1 1 (10.0) 1(5.5) 3(11.5)
Class 11 5(50.0) 13 (54.2) 10 (38.5)
Class 11T 4 (40.0) 8 (33.3) 10 (38.5)
Class IV 0(0.0) 2(8.3) 3(11.5)
First symptoms
Ocular 9 (90.0) 0.28 17 (70.8) 0.82 22 (84.6) 0.06
Bulbar 3 (30.0) 0.90 5(20.8) 0.57 10 (38.5) 0.09
Generalized 5(50.0) 0.65 15 (62.5) 0.90 24 (92.3) <0.001
Seronegative 1 (10.0) 0.87 2(8.3) 0.19 4(15.4) 0.84
Thymectomy 2 (20.0) 0.47 9(37.5) 091 12 (46.1) 0.13
Immunosuppression 8 (80.0) 0.96 18 (75.0) 0.80 24 (92.3) 0.01
Depression/anxiety 3(30.0) 0.77 7(29.2) 0.82 14 (53.8) <0.001
Exacerbation in the last year 3(30.0) 0.77 7(29.2) 0.82 11 (42.3) 0.05
Mean (SD) p value Mean (SD) p value Mean (SD) p value
Age (years) 50.1 (17.4) 0.32 45.5 (16.0) 0.93 46.7 (18.2) 0.86
Number of comorbidities 1.4 (1.5) 0.73 1.3 (1.5) 0.75 1.9 (1.2) 0.35
Time since diagnosis (years) 9.1 (6.5) 0.86 94 (1.7) 0.55 8.9 (7.9) 0.78
Duration of immunosuppression (years) 3.52.2) 0.87 4.1 (3.6) 0.11 4.2 (3.0) 0.22
MGC 4.8 (6.6) 0.81 4.6 (5.6) 048 49 (6.1) 0.82
HAD 49 (5.1) 0.02 8.1 (5.6) 0.23 a a
#Not applicable

regularly exercise. Possible explanations include patients’
misinformation about the role of physical activity and doctors’
lack of adequate incentive and recommendation. The recogni-
tion of this information can provide insights to prevent neu-
rologists and patients from neglecting physical activity in MG.

We found a significant prevalence of mood disorders in our
MG cohort. The high risk of neuropsychiatric diseases is con-
sistent with previous reports of high rates of depression and
anxiety in patients with MG [21, 22]. This correlation has
already been found in studies of patients with other autoim-
mune chronic diseases [23, 24] and neurodegenerative disor-
ders [25]. However, there are very few data on the prevalence
and the consequences of such psychiatric symptoms in pa-
tients with MG, and those available in the literature are gen-
erally from old studies with poor methodology. Therefore, it is
not uncommon that neurologists underestimate the risk of
psychiatric comorbidities in these patients [26]. In our study,
a piece of possible evidence that corroborates this fact is that
surprisingly, only half of the patients diagnosed with mental
disorders were diagnosed and were receiving adequate treat-
ment. Three mechanisms may explain the neuropsychiatric

manifestations of MG: the direct immune effect of the disease
on the brain, the MG-related physical disability/impairment,
and the adverse effects of medications used to treat MG
[27-29]. Indeed, patients using immunosuppressors with gen-
eralized disease and recent exacerbations appear to be at
higher risk for associated mood disorders. Recognizing and
treating mental illness must be a priority when treating pa-
tients for MG.

We present an original study that assesses many underrated
issues of patients with MG and with direct implications in
clinical practice. It is pioneering research that evaluates differ-
ent outcomes of MG pertinent to all patients. We were able to
include several variables and clinical scales, evaluating their
potential relationship. This study has also some limitations
that must be acknowledged to better interpret the results.
One of the limitations of this study relates to the patient self-
report method used. Nevertheless, adherence questionnaires
are practical, inexpensive, easily applicable, and validated
tools that are commonly used in most studies of medication
adherence. We were unable to discriminate between the occu-
pation of our patients because, on the one hand, many of our
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patients performed many professional activities, on the other,
the limits that determine the vulnerability of a profession to the
symptoms of myasthenia gravis are also very tenuous. In ad-
dition, our sample is not very large, which may have reduced
the statistical power of our study, and some baseline-specific
characteristics could not be included (e.g., type of antibody).
Another limitation pertains to the convenience sample which
consisted of patients receiving treatment for MG in a special-
ized tertiary hospital. Probably due to this bias, for example,
the number of patients using immunosuppressants is higher in
our cohort [30]. Outcomes might be different in this sample as
compared to patients who do not receive specialized care and
reside in other regions of the country and beyond. While gen-
eralization of results might be an issue, the information in this
study contributes to the extremely limited research literature,
though further research using prospective longitudinal cohorts
and larger representative sample sizes are recommended. It is
recommended that future research explore these factors as
they pertain to individuals with MG.

Conclusions

MG has several “invisible” but extremely important conse-
quences. Our study suggests the importance of adopting a
personalized approach to the MG patient. Therapeutic success
in MG goes beyond symptom relief and should consider all
the aspects involved as a result of the disease. Ignoring socio-
economic, professional, and mental issues in MG is allowing
multiple conditions of inequality to plague the life of the
patient.
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