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Challenges and rehabilitation needs among adults with myasthenia gravis – a 
Danish cross-sectional questionnaire study

Lene Klem Olesena, Charlotte Handberga,b , Malene Misselc, Liselotte Schierakowc and Ulla Werlauffa 
anational Rehabilitation Center for neuromuscular Diseases, aarhus C, Denmark; bDepartment of Public health, Faculty of health, University of 
aarhus, aarhus C, Denmark; cPerson with MG, aarhus C, Denmark

ABSTRACT
Purpose:  The aim was to examine disease-related challenges and rehabilitation needs among adults 
with Myasthenia Gravis (MG) to target future support initiatives.
Materials and methods: The study involved a cross-sectional questionnaire based on patient-reported 
outcomes within 11 domains/95 items, covering potential challenges and needs in living with MG. 
Data were compared against the subgroups gender, age, and years with MG.
Results:  In total, 197 participants responded. The median number of challenges across all domains 
was 15 out of 95 with a higher prevalence in women than men and with no differences in relation to 
age or years with MG. The most prominent challenges were muscle strength, physical tiredness, and 
mental fatigue. The median number of total rehabilitation needs was three out of 95 with a higher 
prevalence in women than men, but with no differences between age and years with MG. The most 
prominent rehabilitation needs were physical tiredness, mental fatigue, and knowledge on existing 
interventions. Many participants reported unmet psychological needs, especially women, participants 
from 40 years of age, and participants who had lived with MG for more than five years.
Conclusions:  MG significantly impacts on everyday functioning and activities. Disease-related 
challenges and rehabilitations needs manifested differently across genders. A profound difference was 
found between the number of challenges and rehabilitation needs reported.

 h IMPLICATIONS FOR REHABILITATION
• By investigating, understanding, and addressing the unique challenges and rehabilitation needs 

experienced across gender, lifespan, and years with myasthenia gravis, healthcare professionals can 
target more equitable and supportive initiatives.

• Healthcare professionals should apply a patient reported outcome assessment to generate data that 
can be used in the clinic consultation to target individual rehabilitation interventions.

• Healthcare professionals should access and support the psychological needs for rehabilitation from 
point of diagnosis and throughout the illness trajectory via psychological counseling.

• Empowering adults with myasthenia gravis to navigate and cope with their illness-related challenges 
and rehabilitation needs with resilience and dignity, will enhance their well-being and quality of life.

Introduction

Myasthenia gravis (MG) is a rare chronic autoimmune disease 
characterized by muscle weakness and fatigability that leads to 
functional impairment [1–3]. In Denmark, the incidence of MG is 
9.2 per million person-year [1] and the prevalence is around 1500 
people [4]. Muscle weakness is caused by dysfunction at the level 
of the neuromuscular junction [5]. Symptoms can manifest in 
ocular muscles (drooping eyelids and/or doble vision) and/or fat-
igable weakness in the striated muscles with the intensity and 
impairment fluctuating and changing from limbs to head drop, 
dysphagia and/or difficulty in talking [3]. Muscle weakness is exac-
erbated by repetitive muscle movement but normalizes with rest 
[6]. Fatigue is a common symptom of MG [3,6].

For women, the age at disease onset is typically between 20 
and 39 years [7] and for men between 50 and 70 years [8]. Women 

have a bimodal onset curve with an early- and a late-onset peak 
compared to men who have a late-onset peak [9]. There is no 
curative treatment for MG, and people with MG often need ongo-
ing treatment [10–12]. Traditional treatments for MG such as ace-
tylcholinesterase inhibitors, corticosteroids, and immunosuppressants 
have shown efficacy but often cause significant long-term side 
effects [13]. Promising alternative molecular therapies for MG have 
advanced during recent years [13]. Around half of the people with 
MG achieve remission at some point, but even if the disease is 
well treated this does not necessarily equal a satisfying quality of 
life [14,15], and many people with MG struggle with symptoms 
that influence on their everyday lives [10–12]. They find it chal-
lenging to plan their day which again has negative consequences 
for their quality of life and rehabilitation [15–17]. Mahic et  al. 
(2022) found that the mean number of symptoms per person was 
the same (five) after treatment as it was at diagnosis [10].
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A Danish study showed that people with MG had an almost 
six times higher risk of exiting the labor market and an almost 
nine times higher risk of long-term sick leave from work two years 
after the time of diagnosis [11]. Another study found that 1/3 of 
the study population with MG were not satisfied with their treat-
ment response compared to those who were satisfied with their 
actual disease symptoms [16]. MG has a profound impact on 
people’s quality of life, functional capacity, and everyday life 
[11,12,16]. Hospitals often focus on medical treatment with the 
risk of overseeing other aspects of functioning [12], and adults 
with MG may experience that the support from the healthcare 
professionals is inadequate or fragmented [18].

According to the International Classification of Functioning (ICF), 
functioning is defined as body function, body structure, activity 
and participation [19]. Investigating, understanding, and supporting 
functioning will enable healthcare professionals to fully grasp the 
many aspects (body, activity, participation, personal and contextual 
factors) that influence on a person’s functioning [19]. Rehabilitation 
is an important person-centered approach that seeks to help people 
become as independent as possible in all aspects of life, including 
everyday activities, and enable participation in work, education and 
meaningful life roles, etc. [20–22]. Consensus-based guidelines and 
national guidelines recommend rehabilitation to people with MG, 
however, focus is typically on medical management rather than 
other aspects of rehabilitation [23,24]. A systematic review on 
evidence-based practice in rehabilitation in MG based on two ran-
domized controlled trials, one prospective case-control study and 
eight cohort studies show that the rehabilitation initiatives solely 
focused on physical, respiratory, and balance training [25]. 
Investigating rehabilitation in a broader perspective, as previously 
defined, as well as exploring MG-related challenges and rehabilita-
tion needs among adults with MG is missing [26,27]. Rehabilitation 
guided by ICF may help professionals investigate and support the 
complex and fluctuating symptoms and needs of people with MG 
[21,28,29]. In Denmark, rehabilitation services are performed by two 
separate sectors: 1) the regions through hospitals and outpatient 
specialized rehabilitation, and 2) the local communities who are 
responsible for the generalized rehabilitation [30]. Healthcare pro-
fessionals providing rehabilitation within both sectors are mostly 
physiotherapists, occupational therapists, nurses, and social and 
health assistants. This study aims to investigate self-reported 
MG-related challenges and rehabilitation needs among adults with 
MG in Denmark to help target future MG rehabilitation initiatives.

Materials and methods

Design and setting

This study involved a Danish cross-sectional questionnaire based 
on patient reported outcomes from adults with MG. The study 
was designed in close collaboration with adults with MG, inter-
disciplinary healthcare professionals at the Danish Rehabilitation 
Center for Neuromuscular Diseases (RCFM), and a consultant from 
the Danish patient organization for neuromuscular diseases. 
Together with the research team, the adults with MG participated 
in every part of the study, including interpretation of results and 
commenting on the manuscript. This study was affiliated with 
RCFM, a publicly funded highly specialized outpatient hospital [31].

Ethical consideration

According to the Central Denmark Region Committees on Health 
Research Ethics, this study was not liable to notification [File no. 

1-10-72-6-23]. This study was conducted in accordance with the 
declaration of Helsinki (1964) [32] and conforms to the require-
ments of ICMJE [33]. The participants were informed through the 
invitation letter, that once they completed the survey, they auto-
matically provided their informed written consent to participate 
in the study. This study adheres to the SAGER guidelines [34].

Participants

Participants were recruited from RCFM’s patient database, and an 
invitation was sent to their personal digital mailbox (Borger.dk). 
Participants were eligible if they were diagnosed with MG, 18 years 
and older, referred to RCFM before August 1st, 2023, and able to 
read and understand Danish. Adults with MG who had stated in 
their medical records that they were not interested in research, 
were excluded (n = 26).

Data collection

The invitation included study information and a generic link to 
SurveyXact, a digital platform for customizing questionnaires [35]. 
An online questionnaire was developed, inspired by the need 
assessment questionnaire developed by the Central Denmark 
Region for people with cancer [36]. The adjusted questionnaire, 
containing 95 items within 11 domains, was pilot tested by six 
adults with MG and adjusted in relation to their feedback. Based 
on the pilot test, the estimated time to answer the questionnaire 
was 10–15 min, as the participants were asked to read through 
95 listed items and mark their actual challenges/rehabilitation 
needs, or type others in if not listed. Data was collected from 
August 24th to September 11th, 2023. On September 8th, a reminder 
was sent through Borger.dk to all invited participants. Participants 
provided their email address in the questionnaire, so the research 
group could detect if any participants replied twice.

Need assessment questionnaire

The questionnaire contained questions on demographics and 
diagnosis and consisted of 11 domains: practical/home (five 
items), transportation (four items), social (four items), work/
school/education (11 items), family (two items), physical (25 
items), emotional (17 items), treatment (six items), assistive tech-
nology (six items), collaboration with professionals (six items) 
and KRAM-factors (nine items). It contained a total of 95 items 
to identify and state possible challenges and rehabilitation needs 
(Appendix). Rehabilitation needs are defined in the survey as 
issues that the participants need help and support to manage. 
Within each domain, the participants were asked to mark (a) 
whether they experienced one or more of the items as a 
MG-related challenge, (b) whether they experienced “other chal-
lenges,” or (c) whether they experienced “no challenges.” In case 
one or more (including “other”) challenges were experienced, a 
follow-up-question was presented concerning their need for sup-
port (rehabilitation need) in relation to the challenge. The 
follow-up-question contained two response options; (I) I need 
support to manage the specific challenge, or (II) I can manage 
by myself/already receiving the necessary support. In case “no 
challenges” were experienced within a domain, the program 
would skip the follow-up question on need for support and 
forward the participant to the next domain. Ticking off the boxes 
“challenge” and “need for support” was registered as one identi-
fied challenge/need, meaning that each participant could list 
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from 0 to 95 challenges/needs. A ‘yes’ answer in “need for sup-
port” reflected that participants experienced a challenge which 
they needed external help and support to manage. A high 
amount of challenges/need for support could indicate a high 
disease severity, but it could also be related to other personal 
or contextual factors, such as acceptance, coping, and support 
from family and friends.

Statistical analyses

Data were analyzed using IBM SPSS statistics 29 [37]. Individuals 
were excluded if they had left the questionnaire without answer-
ing any of the questions or only the initial questions on age. 
Categorical variables were presented using numbers (n) and per-
centages (%). Mean and standard deviation (SD) or range 
(min-max) were used for normally distributed continuous variables, 
and median and range were used for abnormal distributed con-
tinuous variables. Differences in challenges and rehabilitation 
needs according to influence of gender, age, and years with MG 
(years since diagnosis) were calculated using Kruskal-Wallis test; 
the significance level was set as p equal or less than .05. Gender 
was defined based on how the participants viewed themselves 
(man/woman/other) [34], age was divided into groups (from 18 
to 39, between 40 and 59, from 60 years and up) and years with 
MG (less than three years, between three and five years, and more 
than five years). The number of total challenges and rehabilitation 
needs across all domains were divided into three groups: from 
zero to five, between five and 10, and more than 10 challenges 
or rehabilitation needs. The number of total physical challenges, 
physical rehabilitation needs, and psychological challenges were 
divided into groups corresponding to zero, between one and five, 
and more than five, respectively.

Results

A total of 348 adults with MG were invited and 265 responded. 
Sixty-eight respondents were excluded from the analysis because 
of duplicates or because they had only filled in demographic data. 
The overall response rate was 56.6% (n = 197).

Participant characteristics

In total, 126 women and 71 men participated. Women were 
younger (55.4 years) than men (61.5 years) (p<.001), mean age of 
all participants was 57.6 years (14.7). Women were also younger 
(39 years) than men (50.4 years) at disease onset (p <.001), with 
a mean age at disease onset for the participants of 43.1 years 
(17.8). The mean years with MG was 14.4 (range 0–70.5) with 77% 
of the women and 63.4% of the men who had been living with 
MG for more than five years. Seventy-nine (40%) participants were 
diagnosed with acetylcholine receptor (AChR) antibody, and 95 
(47%) were unfamiliar with their MG sub-diagnosis. One 
hundred-and-eight (54.8%) participants had ocular onset symp-
toms. One hundred-and-thirty-nine (69%) participants received 
symptomatic treatment (Mestinon) and more than half of them 
(n = 118, 59%) received between two and six MG therapies. 
Sixty-five (32%) participants had retired, and 36 (17.9%) worked 
reduced hours: 26 (72.2%) women and 10 (27.8%) men. Thirty 
(15%) participants were on early retirement: 24 (80%) women and 
six (20%) men. Eighty-seven out of 196 (44%) participants had 
experienced changes in employment status because of MG, but 
there were no differences in gender (p=.183), age (p=.801) or 

years with MG (p=.361). One hundred-forty-four (72%) participants 
were married/co-habiting/in a relationship (Table 1).

Challenges and rehabilitation needs across all domains

The median number of total challenges across all domains was 
15 out of 95 possible with a higher prevalence in women than 
in men (p=.001). There were no differences in number of chal-
lenges according to age subgroups (p=.383) and years with MG 
subgroups (p=.185); 48% of the women and 68.6% of the men 
who reported more than 10 challenges were between 40 and 
59 years, and from 60 years and up, respectively. Seventy-seven % 
of the women and 57% of the men who reported more than ten 
challenges had lived with MG for more than five years. Table 2 
illustrates the median (range) number of challenges and rehabil-
itation needs across all domains according to subgroups within 
the following categories: gender, age and years with the disease.

The median number of total rehabilitation needs was 3 out of 
95 with a higher prevalence in women than in men (p=.024). 
There were no differences in number of rehabilitation needs 
according to age subgroups (p=.583), and years with MG sub-
groups (p=.968); 77% of the women and 44.4% of the men who 
reported more than 10 rehabilitation needs had lived with MG 
for more than five years. The largest groups of women (60%) and 
men (44.4%) reporting more than 10 rehabilitation needs were 
between 40 and 59 years old.

The ten most frequently reported challenges and rehabilitation 
needs across all domains, measured in highest proportion score, 
were extracted (Table 3).

Physical challenges and rehabilitation needs

The median number of total physical challenges was 6 out of 25 
(range 0–22). Multiple physical challenges (more than five) were 
reported by 110 (56%) participants, with a higher prevalence in 
women that in men: 7 (range 0–22) vs. 4 (range 0–14) (p=.010). 
There were no differences in number of physical challenges 
according to age subgroups (p=.826), and years with MG sub-
groups (p=.233). However, 76% of the women and 53% of the 
men reporting more than five physical challenges had lived with 
MG for more than five years. The largest group of women and 
men reporting more than five physical challenges were between 
40 and 59 years and from 60 years and up, respectively. Table 4 
displays the number of physical challenges and rehabilitation 
needs according to subgroups within the following categories: 
gender, age and years with MG.

The median number of total physical rehabilitation needs was 
1 out of 25 (range 0–21). Seventy-five (38%) participants reported 
between one and five physical rehabilitation needs. There were 
no differences in number of physical rehabilitation needs accord-
ing to gender subgroups (p=.063), age subgroups (p=.445), and 
years with MG subgroups (p=.784). Most of the women (71%) and 
men (60%) reporting more than five physical rehabilitation needs 
had lived with MG for more than five years. Sixty-two percent of 
the women reporting more than five physical rehabilitation needs 
were between 40 and 59 years old whereas 60% of the men were 
from 60 years and up. Fourteen (7%) participants reported no 
physical challenges. Many participants experienced various chal-
lenges but did not necessarily need support to handle these. This 
could be seen in the drop in numbers (percentages) from chal-
lenges to rehabilitation needs e.g.: muscular strength dropped 
from 131 (66%) participants to 35 (18%), persistent fatigue from 
116 (59%) participants to 49 (25%) and memory/concentration 
from 83 (42%) participants to 25 (13%) (appendix, A.1).
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4 L. K. OLESEN ET AL.

Psychological/cognitive challenges and rehabilitation needs

The median number of total psychological/cognitive challenges 
was two out of 17 (range 0–15) (hereafter psychological chal-
lenges). Multiple psychological challenges (more than five) were 
reported by 57 (29%) participants, with a higher prevalence in 
women than in men: 45 (36%) vs. 12 (17%) (p=.005). Fifty-two 

(26%) participants did not experience any psychological chal-
lenges. No differences were found between psychological chal-
lenges and age subgroups. However, 20% of the women and 35% 
of the men who reported between one and five psychological 
challenges were between 40 and 59 years old and from 60 years 
and up, respectively. The participants who had lived with MG for 
less than three years reported more psychological challenges than 

Table 1. Participants’ demographic.

total n = 197 (100%) Men n = 71 (36%) Women n = 126 (64%)

Age. Mean (range) 57.6 (23–92) 61.5 (23–92) 55.4 (24–89)
Age at disease onset. Mean (range) 43.1 (10–85) 50.4 (18–79) 39.0 (10–85)
Marital status n = 196
Married/in a relationship, cohabiting 141 (71.9) 59 (83.1) 82 (65.1)
Widow/single 38 (19.4) 6 (8.5) 32 (25.4)
Divorced/separated 17 (8.7) 6 (8.5) 11 (8.7)
Highest completed education
higher education (academy or bachelor) 87 (44.2) 19 (26.8) 68 (54.0)
higher education (master) 41 (20.8) 20 (28.2) 21 (16.7)
Primary and lower secondary school 30 (15.2) 11 (15.5) 19 (15.1)
skilled 28 (14.2) 16 (22.5) 12 (9.5)
Upper secondary school/vocational education or training/other out-of-

school education
5 (2.5) 3 (4.2) 2 (1.6)

other adult education 6 (3.0) 2 (2.8) 4 (3.2)
Employment
Retirement 63 (32.0) 34 (47.9) 29 (23.0)
Full-time job 37 (18.8) 21 (29.6) 16 (12.7)
Reduced hours-job 36 (18.3) 10 (14.1) 26 (20.6)
early retirement pension 30 (15.2) 6 (8.5) 24 (19.0)
other 22 (11.2) – 22 (17.5)
Part-time job 5 (2.5) – 5 (4.0)
Job seeking 2 (1.0) – 2 (1.6)
student 2 (1.0) – 2 (1.6)
Have children n = 196
yes, i have children living on their own 102 (52.0) 42 (59.2) 60 (48.0)
yes, i have children living at home 51 (26.0) 13 (18.3) 38 (30.4)
no, i do not have children 30 (15.3) 16 (22.5) 14 (11.1)
i have children both living at home and on their own 13 (6.6) – 13 (10.4)
MG subdiagnosis
Do not know 95 (47.3) 37 (52.1) 56 (44.4)
acetylcholine receptor (aChR) antibody 79 (40.1) 25 (35.2) 54 (42.9)
Muscle-specific kinase (MUsK) 8 (4.1) 4 (5.6) 4 (3.2)
seronegative (snMG) 8 (4.1) 2 (2.8) 6 (4.8)
other 8 (4.0) 3 (4.2) 5 (4.0)
lipoprotein receptor-related protein 4 (lRP4) 1 (0.5) – 1 (.8)
Symptom onset
ocular 108 (54.8) 42 (59.2) 66 (52.4)
Generalized 69 (35.0) 21 (29.6) 48 (38.1)
other 20 (10.2) 8 (11.3) 12 (9.5)
Current treatment
symptomatic 139 (69.2) 43 (60.6) 94 (74.6)
immuno-suppressive 123 (61.9) 48 (67.6) 74 (58.7)
Glucocorticoid 44 (21.9) 21 (29.6) 23 (18.3)
thymectomy 35 (17.8) 7 (9.9) 28 (22.2)
other 27 (13.4) 8 (11.3) 19 (15.1)
no treatment 16 (8.1) 3 (4.2) 13 (10.3)
Plasmapheresis 10 (5.1) 2 (2.8) 8 (6.3)
intravenous immunoglobulin 10 (5.1) 2 (2.8) 8 (6.3)
biological therapies 8 (4.1) 3 (4.2) 5 (4.0)

Table 2. number of challenges and rehabilitation needs according to gender, age and years with myasthenia gravis.

Gender age years with MG

Men N = 71
Women 
N = 126

18–39 years 
N = 30

between 
40–59 years 

N = 77
60 years and 
above N = 90

less than 3 
years N = 35

between 3–5 
years N = 19

More than 5 
years N = 143 total N = 197

Challenges (n)
Median (range)

10 (0–38) 17 (0–53) 18 (0–41) 15 (0–53) 13 (0–46) 18 (0–44) 10 (0–32) 14 (0–53) 15 (0–53)

Rehabilitation 
needs (n) 
Median 
(range)

2 (0–25) 4.5 (0–31) 2 (0–21) 3 (0–31) 3.5 (0–27) 3 (0–28) 3 (0–15) 3 (0–31) 3 (0–31)

MG (myasthenia gravis). years with MG = years since diagnosis.
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those who had lived with MG for more than five years, (p=.025). 
Table 5 presents the number of psychological challenges according 
to subgroups within the following categories: gender, age and 
years with MG.

Of the 17 psychological items, the three variables with the 
highest scores were mental fatigue n = 85 (43%), concerns n = 73 
(37%), and frustration n = 68 (34%) (appendix, A.2). Of the 141 
responses on psychological rehabilitation needs, 87 (62%) partic-
ipants responded that they did not receive the necessary support, 
but no differences were found between gender subgroups 
(p=.185), age subgroups (p=.342) or years with MG subgroups 
(p=.109). Sixty-four (74%) out of 87 participants were women, 75 
(86%) participants were from 40 years and up, and 66 (76%) par-
ticipants had lived with MG for more than five years.

An overview of all results on challenges and rehabilitation 
needs from the questionnaire are listed in the Appendix.

Discussion

In this study, we collected self-reported data on MG-related chal-
lenges and rehabilitation needs from 197 adults with MG referred 
to RCFM in Denmark. Currently, 1853 people live with a verified 
MG diagnosis in Denmark [38] and 373 (20%) of them are referred 
to RCFM. This current study population represents 53% of the 

RCFM cohort. Results showed that only few (8%) participants did 
not receive medical treatment. This treatment rate is considerably 
lower than in a study by Andersen (2021) where 24% of 779 
participants did not receive treatment, even though the mean 
number of years of living with MG in the two study samples were 
almost the same (14.4 vs. 13.6 years) [4]. The difference may be 
explained by the fact that our sample consists of people with MG 
referred to RCFM, a highly specialized outpatient rehabilitation 
hospital, by the neurological departments or general practitioners, 
and this may indicate that our population of adults with MG 
represents those who have a more complex disease trajectory 
than people with MG who are not referred.

Results showed that gender can influence the way MG is per-
ceived and managed, e.g., women experienced more challenges 
and rehabilitation needs across the domains than men. These 
results are supported by previous studies on MG showing objec-
tively measured gender differences in disease severity, level of 
disability and quality of life [4,39]. We found that women had a 
higher prevalence of physical challenges than men which aligns 
with other studies showing that women with MG tend to have 
more severe symptoms compared to men [27,40–43]. For instance, 
Lehnerer (2022) found that women more frequently reported a 
medium to high disease severity than men, and that women 
reported higher levels of difficulties in activities of daily living 
[40]. Results showed that most women who reported multiple 

Table 3. the 10 most frequently reported challenges and rehabilitation needs across all domains listed 
in order of highest to lowest proportion score.

total n (%) Men n (%) Women n (%)

10 challenges
Muscular strength 131 (66.5) 39 (54.9) 92 (73)
Physical tiredness 123 (62.4) 38 (53.3) 85 (67.5)
Fatigue that does not vanish/mental fatigue 116 (58.9) 31 (43.7) 85 (67.5)
exercise 107 (54.3) 30 (42.3) 77 (61.1)
Medical side effects 84 (42.6) 32 (45.1) 52 (41.3)
sleep 74 (37.6) 22 (31.0) 52 (41.3)
Concerns 73 (37.1) 17 (23.9) 56 (44.4)
hot flashes 71 (36.0) 13 (18.3) 58 (46.0)
Vision 70 (35.5) 23 (32.4) 47 (37.3)
Cramps 68 (35.5) 23 (32.4) 45 (35.7)
10 rehabilitation needs
Physical tiredness 59 (29.9) 16 (22.5) 43 (34.1)
Fatigue that does not vanish 49 (24.9) 11 (15.5) 38 (30.2)
Knowledge about available help/support 48 (24.4) 9 (12.7) 39 (31.0)
Maintenance 47 (23.9) 15 (21.1) 32 (25.4)
Medical side effects 43 (21.8) 15 (21.1) 28 (22.2)
exercise 38 (19.3) 8 (11.3) 30 (23.8)
sleep 35 (17.8) 8 (11.3) 27 (21.4)
Muscular strength 35 (17.8) 11 (15.5) 24 (19.0)
navigating the system 31 (15.7) 8 (11.3) 23 (18.3)
Knowledge on alternative treatment 28 (14.2) 7 (9.9) 21 (16.7)

the variables are presented by numbers (n) and percentages (%).

Table 4. total number of physical challenges and rehabilitation needs according to gender, age and years with myasthenia gravis.

Gender age years with MG

Men  
N = 71(%)

Women 
N = 126(%)

18 to 39 years 
N = 30(%)

between 
40–59 years 
N = 77(%)

60 years and 
above  

n = 90(%)

less than 3 
years 

N = 35(%)

between 3–5 
years 

N = 19(%)

More than 5 
years 

N = 143(%)
total  

N = 197 (%)

Physical challenges
none 6 (8,6) 8 (6) 4 (13) 7 (9) 3 (3) 1 (3) 1 (5) 12 (8) 14 (7)
between 1 and 5 33 (46) 40 (32) 9 (30) 25 (32) 39 (43) 9 (26) 9 (47) 55 (38) 73 (37)
More than 5 32 (45) 78 (62) 17 (57) 45 (58) 48 (53) 25 (71) 9 (47) 76 (53) 110 (56)
Median (range) 4 (0–14) 7 (0–22) 6 (0–19) 6 (0–22) 5 (0–16) 8 (0–17) 4 (0–15) 5 (0–22) 6 (0–22)
Physical rehabilitation needs
none 38 (53) 58 (46) 18 (60) 35 (45) 43 (48) 17 (49) 9 (47) 70 (49) 96 (49)
between 1 and 5 28 (39) 47 (37) 12 (40) 27 (35) 36 (40) 10 (29) 8 (42) 57 (40) 75 (38)
More than 5 5 (7) 21 (17) 0 (0) 15 (19) 11 (12) 8 (23) 2 (10) 16 (11) 26 (13)
Median (range) ,0 (0–7) 1 (0–21) 0 (0–4) 1 (0–21) 1 (0–13) 1 (0–13) 2 (0–7) 1 (0–21) 1 (0–21)

MG (myasthenia gravis). years with MG = years since diagnosis. the variables are presented by numbers (n) and percentages (%).

https://dx.doi.org/10.1080/09638288.2025.2512408
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(more than five) physical challenges were between 40 and 59 years 
old and had had MG for more than five years. A prospective 
cohort study on people with MG receiving standard of care treat-
ment over a period of seven years illustrated that women improved 
less compared to men on objective measures and patient-reported 
outcomes, and that women improved more on objective measures 
than patient-reported outcomes [39]. The fact that remission is 
more common in women (and juvenile) [44] and that women 
tend to have more severe symptoms, emphasize the importance 
of acknowledging that both objective and subjective factors influ-
ence on the experience of disease impact in both women and 
men [12]. Gender bias in healthcare and gendered norms have 
been found in a theory-guided literature review on men and 
women with pain, showing ‘brave men’ and ‘emotional women’ 
[45]. To counteract gender bias and provide more equitable care, 
it is important that healthcare professionals are aware of this 
bias [45].

We found a high number of total challenges (median 15), but 
a low number of total rehabilitation needs (median 3). The dif-
ference between challenges and needs can be regarded as a 
continuum going from complete self-care to a need for profes-
sional care due to a disability/dysfunction [46]. Where the indi-
vidual line between going from self-care to professional care is 
drawn depends on many and different issues, for instance personal 
resources, coping strategy, personal experience and information 
along with the character and degree of the challenge and poten-
tial consequences [46]. Based on our results, there were no sta-
tistically significant relationship between years with MG and 
number of challenges and rehabilitation needs. However, partic-
ipants aged 60 years and older showed a tendency to report more 
rehabilitation needs than younger persons. Our data do not reveal 
the reason for this, but it is known from other studies that people 
aging with a disability experience several impacts on their every-
day lives which may generate a need for constant adaptations 
[47,48].

A study on illness perception among people with MG showed 
an association between disease duration and disease understand-
ing, indicating that time helps people with MG accept the chronic 
nature of the disease and cope with it [49]. Enhanced disease 
understanding might explain the discrepancy we found between 
numbers of challenges vs. rehabilitation needs, as becoming famil-
iar with one’s MG symptoms and triggers make people proactively 
adapt to their everyday routines and cope with the challenges 
posed by the disease which, in turn, enhances their resilience and 
well-being [12,17].

Our results support previous studies showing that MG causes 
physical challenges for most people diagnosed with MG 
[12,15,17,40,50]. We found that the participants who were newly 
diagnosed (less than three years) reported more total challenges 
compared to those who had lived with MG for more than five 
years, even though this was not significant (p=.185). Interestingly, 
the men with most rehabilitation needs had lived with MG 
between three and five years which may be explained by results 

from a systematic review on men’s help-seeking for depression 
[51]. The review showed that some men feel a pressure to adhere 
to notions of masculinity which may deter men’s help-seeking 
behavior [51]. Similar findings have been found in cancer research 
[52]. Perhaps this pressure had also influenced some of our 
male-participants’ help-seeking behavior during the initial disease 
phase. Again, we did not find any significant difference between 
the number of total challenges or physical challenges and years 
with MG which is interesting as muscles usually weaken during 
the first few years [53]. We would thus expect to see more chal-
lenges in those who had lived with MG for less than four years 
compared to those who had lived with MG for four years or longer 
who may have been in remission [3]. Even without treatment, MG 
normally has an active phase followed by an inactive phase [53]. 
A study of the life course of MG showed that most people have 
one remission, but up to 5% have 2–4 remissions with most 
remissions occurring within one year following diagnosis [44]. The 
fluctuating nature of MG symptoms underlines the need for reg-
ular and continuous support from specialists throughout the lives 
of people with MG.

The participants were psychologically impacted by MG which 
align with previous studies showing that living with MG can evoke 
a range of emotional responses, including frustration, anxiety, 
depression and grief over the loss of physical abilities [27,50]. In 
fact, 29% of the participants in our study perceived more than 
five psychological challenges, especially men from 60 years and 
up, women between 40 and 59 years old, and women who had 
lived with MG for more than five years. People may face stigma 
and social perception challenges related to their disease which 
may cause feelings of low self-esteem, isolation, and psychological 
distress [54–56]. In fact, self-stigma is found to be a stronger 
predictor for poorer quality of life among people with neuromus-
cular diseases compared to enacted stigma, meaning that people 
have more fear of being discriminated by others than what they 
actually experience in everyday life [54]. A systematic review 
shows that people with MG experience worse health-related qual-
ity of life compared to the general population [27]. Another study 
on quality of life among people with MG found that 53% and 
26% of the participants reported mild and severe restrictions in 
their daily routines, respectively, which had a negative impact on 
their quality of life [15]. Despite the high number of psychological 
challenges among our participants, the majority (62%) did not 
receive the necessary psychological support, with slightly more 
women (64 out of 98, 65%) than men (23 out of 43, 53%). Several 
hormone-related and pharmacokinetics-related factors have been 
reported as potential explanations for the association between 
female gender and worse self-reported quality of life among peo-
ple with MG [57]. More than 50% of the women between 40 and 
59 years of age and from 60 years and up reported more than five 
psychological needs which is in line with another study showing 
that female gender and higher age are associated with lower 
health related quality of life in MG [40]. A study on 
patient-acceptable symptom state (PASS) found that female 

Table 5. total number of psychological challenges according to gender, age and years with myasthenia gravis.

Gender age years with MG

Men N = 71 
(%)

Women 
N = 126 (%)

18 to 39 
N = 30 (%)

between 
40–59 years 
N = 77 (%)

60 years and 
above N = 90 

(%)

less than 3 
years N = 35 

(%)

between 3- 5 
years N = 19 

(%)

More than 5 
years N = 143 

(%)
total N = 197 

(%)

none 25 (35) 27 (21) 7 (23) 19 (25) 26 (29) 4 (11) 7 (37) 41 (29) 52 (26)
between 1 and 5 34 (48) 54 (43) 11 (37) 32 (42) 45 (50) 17 (49) 6 (32) 65 (45) 88 (45)
More than five 12 (17) 45 (36) 12 (40) 26 (34) 19 (21) 14 (40) 6 (32) 37 (26) 57 (29)
Median (range) 2 (0–15) 3 (0–15) 4 (0–15) 2 (0–15) 2 (0–12) 4 (0–15) 2 (0–10) 2 (0–15) 2 (0–15)

MG: myasthenia gravis. years with MG = years since diagnosis. the variables are presented by numbers (n) and percentages (%).
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gender, unemployment and disease severity were associated with 
having a negative symptom state [58]. However, full resolution of 
all MG symptoms may not be necessary for all people to feel well 
[58]. For instance, coping style, marital status and educational 
level have been found to be important factors regarding disease 
perception among adults with MG [49]. Johansen (2021) also 
found that social support appeared to play a stronger role as a 
protective factor for mental distress in younger women compared 
to young men and older people [59]. An integrative review on 
coping with multiple chronic conditions also showed an associa-
tion between social support and coping [60]. Overall, this may 
indicate that experience of challenges and rehabilitation needs 
may be a complex dynamic interplay of individual characteristics, 
life circumstances, and sociocultural factors, and that time, lived 
experiences and social support positively may impact people with 
MG’s ability to adapt to and live with limitations and challenges 
posed by MG. Researchers and clinicians should therefore adopt 
a holistic approach to fully understand the varying needs of peo-
ple with MG, as this may help them target and initiate services 
to support the people affected [19,61,62].

In this study, selection bias may have affected participation as 
people with a more severe disease course or proactive people 
might be more willing to fill out the questionnaire than people 
in remission or with few symptoms. Another selection bias could 
be the digital data collection, favoring digitally confident people 
and people without severe ocular or dexterity problems. We tried 
to minimize these selection bias by allowing all people with MG 
referred to RCFM to be enrolled in the study and giving them 
the alternative to fill out the questionnaire on paper, but we 
cannot rule out that those with more resources and higher health 
literacy were overrepresented in the study as the education level 
of the participants was high compared to the general Danish 
population (Table 1) [63]. Nevertheless, our sample represents 
people of different gender, age, years with MG, and number of 
symptoms.

Our participants had three weeks to fill out the questionnaire. 
Prolonging the window of data collection has not been associated 
with increased response rates [64,65]. Currently, there is no spec-
ified value for what constitutes an adequate response rate [66]. 
On average, a reasonable response rate of an online survey is 
44% within education-related fields [67], and the response rate 
for this current study was 56.6%.

Through a process of patient and partner involvement to target 
items and domains to adults with MG in Denmark, we adapted 
a questionnaire which was subsequently pilot tested on adults 
with MG. Unfortunately, some items in the questionnaire had 
been combined, for example the memory/concentration item, and 
it was therefore difficult to interpret these results. The adapted 
questionnaire helped extract a holistic, nuanced and coherent 
picture of challenges and rehabilitation needs among adults with 
MG, from a person-centered perspective. No other validated 
MG-instruments were found applicable for that [68]. A recent 
article on expert consensus recommendations for improving and 
standardizing the assessment of patients with generalized MG 
emphasizes the need for a holistic approach that goes beyond 
the disease itself, recognizing the broad impact of MG [68].

As discussed, attention should be paid to generalizability as 
our sample may represent a sample with a more severe disease 
course compared to the ‘general’ MG-population who are not 
referred to RCFM [4]. Furthermore, comparisons of our results with 
other data from available studies were hampered by our use of 
an adapted questionnaire to investigate challenges and rehabili-
tation needs in adults with MG, providing different insights into 
everyday life challenges and rehabilitation needs among people 

with MG. Nevertheless, we believe that our results to some degree 
can be generalizable to other neuromuscular disorders, as such 
conditions impact on various aspect of everyday life causing chal-
lenging and, in some cases, rehabilitation needs for the people 
affected. The assessment questionnaire covered a broad spectrum 
of domains, which may also be applied to other diseases to help 
healthcare professionals unfold the focus areas for rehabilitation. 
This cross-sectional study did not provide information on causality 
of the challenges and rehabilitation needs experienced by the 
participants which could be relevant to investigate in future 
studies.

Conclusion

MG significantly impacts on everyday functioning and activities. 
Disease-related challenges and rehabilitations needs manifested 
differently across genders; women experienced more challenges 
and rehabilitations needs than men which may be ascribed to a 
combination of biological, psychological, and social factors. MG 
led to psychological and cognitive symptoms like mental fatigue, 
feelings of frustration, and concerns, and unmet psychological 
rehabilitation needs especially in women, participants from 
40 years old and up and participants who had lived with MG for 
more than five years. A profound difference was found between 
the number of challenges and rehabilitation needs reported across 
all domains. By investigating, understanding, and addressing the 
unique challenges and rehabilitation needs experienced across 
gender, lifespan, and years with MG, healthcare professionals can 
target more equitable and supportive initiatives. This will empower 
adults with MG to navigate and cope with their disease-related 
challenges with resilience and dignity, enhancing their well-being 
and quality of life.
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