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Abstract

Background: Myasthenia gravis (MG) is associated with reduced health-related quality of life (HRQOL).
This study aimed to investigate factors that impact HRQOL in MG in a patient population in West
China. Methods: A series of questionnaires were completed by 168 patients to assess the relationships
between HRQOL and social support and coping style. We also evaluated the contributions of clinical
characteristics to HRQOL. One-way analysis of variance (ANOVA), correlation and regression
analysis were conducted to identify predictors that negatively impact HRQOL in MG. Results: There
were significant differences in HRQOL scores among patients with different ratio of disease cost to
income each month (F = 5.831, P =0.001) and frequency of MG symptoms (F = 9.128, P < 0.001).
Spearman’s correlation analysis showed that reduced HRQOL had low correlation with Myasthenia
Gravis Composite score (r = 0.461, P < 0.001), confrontation (r = 0.312, P < 0.001) and acceptance-
resignation coping style (r = 0.433, P < 0.001). Stepwise regression analysis further revealed that
acceptance-resignation coping style (B = 0.380, P < 0.001) and MGC score (B = 0.322, P < 0.001)
were the main predictors of HRQOL.

Conclusions: Our study revealed the factors that impact HRQOL in MG patients and provided the
first demonstration that acceptance-resignation is the main independent predictor of poor HRQOL in
MG, other than disease severity.
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INTRODUCTION

Myasthenia gravis (MG) is a rare, chronic
autoimmune disease characterized by fluctuating
muscle weakness and fatigability.! Despite
advancing treatment and significant improved life
expectancy?, most MG patients could not reach
complete stable remission.” They continue to
suffer from persistent illness, multiple symptoms*
and requiring prolonged pharmacological
treatment. Previous studies®*® have shown that
MG affected patients’ health-related quality of life
(HRQOL) both in physical and mental aspects.
It has been reported that age, educational level,
occupation, the status of thymus, the type of
MG and generalized myasthenia gravis (GMG);
and disease severity were factors influencing the
HRQOL of MG patients.?

No new clinical predictors were detected even
in a large population-based study including 858
MG patients by Boldingh e al.’ Boldingh et
al? pointed out that the impact of non-clinical
factors on MG should receive more attention. The
prolonged course of illness living with the MG
is often a highly stressful event for the patients.
In 2013, a qualitative study of MG patients!”
implied that the illness-related coping strategies
were key factors to lifes of patients with MG. For
general population and chronic MG patients, it
has been confirmed that coping style played an
important part in health outcomes.!""'® However,
few quantity study has focused on the impact of
coping style on the HRQOL in MG patients.!”

Therefore, the aim of our study was to
investigate the coping styles MG patients and to
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examine the relationship between coping style
and HRQOL in a group of Chinese MG patients.

METHODS

MG patients were consecutively recruited from
the Outpatient Department of Neurology, West
China Hospital, Sichuan University from October
2015 to September 2016. Patient enrollment
satisfied the following inclusion criteria: first, the
diagnosis was made by a neurologist based on
2015 Chinese guidelines'® for the diagnosis and
treatment of MG patients. Second, patients had
a disease duration over 1 month and were in a
stable state. “Stable” was defined as the patients
not having acute phase progression or an MG
crisis during the preceding 4 weeks. Patients
were excluded if they were unable to complete
the questionnaires because of a lack of Chinese
literacy or cognitive impairment determined by a
team member. Patients with other severe diseases
such as myocardial infarction or malignant tumor,
which might confound the HRQOL measures were
also excluded. Informed consent was obtained
from all the patients. Our study has been approved
by the West China Hospital Institutional Review
Board and Ethics Committee.

All data were collected during the clinical visit.
Gender, age, marital status, educational level,
employee status, disease duration, ratio of disease
cost to income each month and frequency of MG
symptoms were documented by the physician.
Osserman classification' and MG-Composite
(MGC) scores® were evaluated by the same
neurologist on the day of consultation. MGC
scores consists of 10 questions with total scores
ranging from O to 50, and higher MGC scores
indicate worse clinical status.?

Health-related quality of life

The 15-item Myasthenia Gravis Quality Of Life
questionnaire (MG-QOL15)?' was developed by
Burns et al. by simplifying the MG-QOL60.> The
MG-QOLI15 has 9 items on mobility, 3 items
on symptoms, 2 items on emotional well-being,
and | item on general contentment. Items on
the MG-QOL15 are scored on a 5-point Likert
scale ranging from O — ‘not at all’ to 4 — ‘very
much’. Higher MG-QOL15 scores indicate worse
QOL. The Chinese version MG-QOL15 showed
comparable construct, discriminant and concurrent
validity, and internal consistency with the original
version.??
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Social support

Social Support Rating Scale (SSRS) complied
by Xiao® in 1994 was used to assess the social
support. It consists of 10 questions divided into
three sections: subjective support, objective
support, and utilization of support. The total score
of the three sections is the score of SSRS which
ranges from 12 to 66. Higher SSRS scores indicate
better social support. SSRS has been widely used
and has high reliability and validity.>

Coping style

The Medical Coping Modes Questionnaire
(MCMQ) was used to evaluate coping style of
the MG patients. It was developed by Feifel et al.
in 1987 to assess illness-related coping strategies
and widely globally.*?’ It has 19 items dividing
into 3 sections: confrontation, avoidance, and
acceptance-resignation. The items are answered
on a four-point continuum, ranging from 1
(never) to 4 (very often). The Chinese version
of MCMQ includes 20 items as one item (“For
the disease, you often feel that they can only
accept their fate”) was added to the acceptance
resignation subscale during translation. The higher
the scores, the more the coping style the patients
used. For the Chinese version, the Cronbach’s
a coefficients in confrontation, avoidance, and
acceptance—resignation subscales were 0.69, 0.60,
and 0.76, respectively.?®

Statistical analysis

SPSS for Windows version 20.0 software (SPSS
Inc., Chicago, IL) was used for data analysis.
Continuous data are reported as mean + SD
(Standard Deviation), and categorical variables
as frequencies or percentages. The differences
in MG-QOLI15 scores among different groups
of patients were tested using ¢ test or one-way
analysis of variance (ANOVA). Correlations
between two variables were assessed using
Pearson’s correlation if the data fit bivariate
normal distribution or Spearman’s correlation
if not. Multiple regression analysis (stepwise
method) was conducted to identify predictors for
the MG-QOLI15. A correlation coefficient of 0.7
to 0.9 was defined as a high correlation, 0.5 to 0.7
as moderate, and 0.3 to 0.5 as low.? Statistical
significance as defined as P < 0.05.

RESULTS

A total of 168 MG patients (98 women and 70
men; mean age 38.73 + 14.86 years) were enrolled



in this study. Table 1 showed other characteristics
of the sample.

MGQOL-15, social support and coping style

The mean total score of MGQOL-15, social
support was 17.67 and 39.27, respectively. The
other variables were shown in Table 2.

Table 1: Patient characteristics (n = 168)

Correlations between MG characteristics, social
support, coping styles, and MGQOL-15

We did not observe significant differences in
MGQOL-15 among the gender, age, marital status,
educational level, employee status, Osserman
Class, and disease duration subgroups. There
were significant differences in MGQOL-15 scores
among patients with different ratio of disease cost

Characteristics Patients MGQOL-15 t/F/r P
Gender
Male 70 (41.7%) 17.31x£12.97* -0.301 0.764
Female 98 (58.3%) 17.92+12.714
Age (years) 38.7 + 14.94 - 0.027* 0.732
Marital status 0.503 0.681
Unmarried 39 (23.2%) 16.72+12.57*
Married 117 (69.6%) 17.85£13.044
Divorced 5 3.0%) 14.20+9.204
Widowed 7 (4.2%) 22.29+12.79*
Educational level 0.968 0.382
Elementary 22 (13.1%) 20.05£16.07*
Secondary 118 (70.2%) 17.84+12.55%
University 28 (16.7%) 15.07+10.76%
Employment status -1.314 0.191
Working 73 (43.5%) 16.19+11.334
Not working 95 (56.5%) 18.80+13.75%
MGC score 3.00 (8.75)* - 0.461 <0.001™
=4 105 (62.5%) 13.40+10.06*
5-11 44 (26.2%) 24.00+14.134
=12 19 (11.3%) 26.58+12.914
Osserman class 2.631 0.052
I 60 (35.7%) 14.28+9.614
Ila 16 (9.5%) 17.00£14 45
1Ib 76 (45.2%) 20.37x13.73%
11T 16 (9.5%) 18.19+14.88*
Disease duration (years) 1.0 (4.0)* 0.726 0.485
=] 53 (31.5%) 19.06x12.714
1-3 55 (32.7%) 16.11£12.904
=3 60 (35.7%) 17.87x12.80*
!{atlo of disease cost to 5831 0.001"
income each month
<10% 67 (39.9%) 15.33+9.964
10%-40% 35 (20.8%) 13.63+10.60*
40%-70% 31 (18.5%) 19.74x13.114
=70% 35 (20.8%) 24.34x16.40*
Frequency of MG symptoms »
(dul('ling tl}lle past nfonlt)h) 9.128 <0.001
0 60 (35.7%) 12.82+10.71*
<4 32 (19.1%) 16.97x11.194
=4 76 (45.2%) 21.79+13.63*

A: mean + SD (Standard Deviation), ¥r: median (range), #: spearman correlation, **: P < 0.01

965



Neurology Asia

December 2023

Table 2: Scores of MGQOL-15, social Support and coping style (n = 168)

Questionnaire score
MGQOL-15 17.67£12.78*
Social Support 39.27+7.70%

Subjective support
Objective support
Utilization of support
Coping Style
Confrontation
Avoidance
Acceptance-resignation

4.00, 6.00-10.007
10.00, 19.00-29.007
3.00, 6.00-9.007

19.55+3 46"
3.00, 15.00-18.007
5.00, 7.00-12.007

A: mean + SD (Standard Deviation), 0: IQR(interquartile range), P25-P75

to income each month (F = 5.831, P = 0.001)
and frequency of MG symptoms (F =9.128, P <
0.001). Spearman’s correlation analysis showed
that HRQOL had low correlation with Myasthenia
Gravis Composite score (r = 0.461, P < 0.001,
shown in Table 1).

The total scores and three divisions of social
support had no significant correlations with
MGQOL-15.

Spearman’s correlation analysis showed that
HRQOL had low correlation with confrontation
(r=0.312,P<0.001) (Figure.1A) and acceptance-
resignation (r = 0.433, P < 0.001) (Figure.1B).
There was no significant correlation between
avoidance division and MGQOL-15.

Factors of patients’ quality of life

Stepwise regression analysis (Table 3) showed
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that acceptance-resignation (f =0.380, P <0.001)
and MGC (p = 0.322, P < 0.001) were the main
predictors of MGQOL-15, followed by ratio of
disease cost to income each month (§ = 0.167,
P =0.006), the frequency of MG symptoms (3 =
0.153, P = 0.012) and confrontation ( = 0.150,
P =0.012).

DISCUSSION

This study revealed that acceptance-resignation
and MGC score were two main predictors of
HRQOL in MG. Ratio of disease cost to income
each month, frequency of MG symptoms (during
the past month) and confrontation were also
significantly associated with HRQOL. However,
social support did not have significant correlation
with HRQOL.
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MGQOL-15 scores were significantly positively correlated with confrontation division (Fig. 1.A) and
acceptance-resignation (Fig. 1.B) scores. MGQOLI1S5: The 15-item Myasthenia Gravis Quality Of Life
questionnaire, MCMQCON: confrontation division of MCMQ (The Medical Coping Modes Questionnaire),
MCMQACC: acceptance-resignation division of MCMQ

Figure 1. The correlations between HRQOL and divisions of MCMQ
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Table 3: Factors related to patients’ quality of life (n = 168)

Independent variable B SB t P
Constant -17.995 - -3.906 <0.001%**
Acceptance-resignation 1.325 0.380 6.446 <0.001%**
MGC 0.681 0.322 5.242 <0.001**
Ratio of disease cost to income each month 1.819 0.167 2.805 0.006%*
Frequency of MG symptoms (during the past month) 2.182 0.153 2.526 0.012%
Confrontation 0.555 0.150 2.527 0.012*

R? = 0.466, Adjusted R? =0.449, P < 0.001

Previous studies®>*® found disease severity
played an important role in reduced HRQOL
in MG patients. Our data also showed similar
finding. MG patients with higher MGC score
and frequency of MG symptoms (during the
past month) had worse function which led to
bad HRQOL. This implies that clinicians should
pay more attention to the disease severity of MG
patients. MGC score and other assessment tools
could be used as clinical routine assessment of
disease progression and treatment effect.

A study?! that enrolled 1,660 MG patients in
2022 indicated that low income was associated
with a poorer HRQOL. In our study, ratio of
disease cost to income each month also negatively
affected QOL of MG. At least two out of three
MG patients suffered from changes in work and/
or income.* It is not difficult to understand that
long term treatment expenditure and decrease in
income has a high impact on the perceived burden
of disease. Public welfare, commercial insurance,
and other favorable policy may mitigate these
financial difficulties among MG patients.

Raggi et al.* found that tangible support was
an independent predictor of mental health status
in MG. However, we did not find significant
correlation between social support and HRQOL
in our MG patients. Some studies*** on social
support and HRQOL in other diseases also
showed that social support overall did not play
a significant role in HRQOL. This may be due
to the assessment tool of HRQOL we used. The
MG-QOL15 mainly evaluates the symptoms and
consists of only 2 items concerning emotional
well-being.

Coping can be understood as the strategy
and actions patients use to manage the disease,
the problems resulting from the disease, and to
maintain the emotional well-being.* Previous
studies in other diseases has shown that a more
negative coping style (e.g., acceptance-resignation
and avoidance) result in poorer HRQOL.?73
We also found in our study that acceptance-

resignation coping style is the main predictor of
poorer HRQOL in our MG patients. In addition,
we found the more confrontation MG patients
used, the lower HRQOL they had. This may
be associated with a characteristics of MG. As
unlike other chronic diseases such as diabetes
and stroke, there was no evidence to show that
changing lifestyles of the patients could help the
MG patients to improve their disease prognosis.*
As such, MG patients often attributed their disease
to their own personality after failing to find the
cause or the control/cure.!” As they could not
take more initiative except for taking medicine
and facing the challenges of MG passively.!° Our
study indicated that clinicians should not only
just prescribe medications, but also provide more
explanations to their MG patients. This could help
the patients to have a better perception of their
illness and cope with their disease. The patients
could be encouraged to adopt a healthy lifestyle
with a balanced diet and a positive attitude to
face their autoimmune disorder; and avoid a
nihilistic attitude that ‘nothing they can do for
their illnesses’.

In conclusion, our study revealed the factors
that impact HRQOL in MG patients and provided
the first demonstration that other than the disease
severity, acceptance-resignation is the main
independent predictor of poor HRQOL in MG.

DISCLOSURE

Financial support: This work was supported
by the Health Commission of Henan Province
(LHGJ20200012).

Conflicts of interest: None.

REFERENCES

1. Conti-Fine BM, Milani M, Kaminski HJ. Myasthenia
gravis: past, present, and future. J Clin Invest
2006;116(11):2843-54. doi: 10.1172/JCI129894

2. Yang Y, Zhang M, Guo J, et al. Quality of
life in 188 patients with myasthenia gravis in

967



Neurology Asia

10.

11.

12.

13.

14.

15.

968

china. Int J Neurosci 2016:;126(5):455-62. doi:
10.3109/00207454.2015.1038712

Leonardi M, Raggi A, Antozzi C, et al. The
relationship between health, disability and quality
of life in myasthenia gravis: results from an italian
study. J Neurol 2010;257(1):98-102. doi: 10.1007/
s00415-009-5279-z

Vincent A, Palace J, Hilton-Jones D. Myasthenia
gravis. Lancet 2001;357(9274):2122-8. doi: 10.1016/
S0140-6736(00)05186-2

Mullins LL, Carpentier MY, Paul RH, Sanders
DB. Disease-specific measure of quality of life for
myasthenia gravis. Muscle Nerve 2008;38(2):947-56.
doi: 10.1002/mus.21016

Twork S, Wiesmeth S, Klewer J, Pohlau D, Kugler
J. Quality of life and life circumstances in german
myasthenia gravis patients. Health Qual Life
Outcomes 2010;8:129.doi: 10.1186/1477-7525-8-129
Kulkantrakorn K, Sawanyawisuth K, Tiamkao S.
Factors correlating quality of life in patients with
myasthenia gravis. Neurol Sci 2010;31(5):571-3.
doi: 10.1007/s10072-010-0285-6

. Chen YT, Chang Y, Chiu HC, Yeh JH. Psychosocial

aspects in myasthenic patients treated by
plasmapheresis. J Neurol 2011;258(7):1240-6. doi:
10.1007/s00415-011-5913-4

Boldingh MI, Dekker L, Maniaol AH, et al. An up-
date on health-related quality of life in myasthenia
gravis -results from population based cohorts. Health
Qual Life Outcomes 2015;13:115. doi: 10.1186/
$12955-015-0298-1

Chen YT, Shih FJ, Hayter M, Hou CC, Yeh JH.
Experiences of living with myasthenia gravis:
a qualitative study with taiwanese people. J
Neurosci Nurs 2013;45(2):E3-E10. doi: 10.1097/
JNN.Ob013e31828291a6

Pereira M, Fialho R. Assessment of factors associated
with the quality of life of patients living with hiv/
hcv co-infection. J Behav Med 2016;39(5):767-81.
doi: 10.1007/s10865-016-9778-y

Kim JE, Song IH, Lee SH. Gender differences of
stressful life events, coping style, symptom severity,
and health-related quality of life in patients with
panic disorder. J Nerv Ment Dis 2017;205(9):714-9.
doi: 10.1097/NMD.0000000000000696

Knowles SR, Tribbick D, Connell WR, Castle D,
Salzberg M, Kamm MA. Exploration of health
status, illness perceptions, coping strategies,
psychological morbidity, and quality of life in
individuals with fecal ostomies. J Wound Ostomy
Continence Nurs 2017;44(1):69-73. doi: 10.1097/
'WON.0000000000000295

PereiraMG,Baia V,Machado JC.Coping and quality of
life in patients with skin tumors in the follow-up stage:
the mediating role of body image and psychological
morbidity. J Psychosoc Oncol 2016;34(5):400-12.
doi: 10.1080/07347332.2016.1196807

Rutledge T, Reis SE, Olson M, et al. Social
networks are associated with lower mortality rates
among women with suspected coronary disease: the
national heart, lung, and blood institute-sponsored
women’s ischemia syndrome evaluation study.
Psychosom Med 2004;66(6):882-8. doi: 10.1097/01.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

December 2023

psy.0000145819.94041.52

Zhang X, Norris SL, Gregg EW, Beckles G. Social
support and mortality among older persons with
diabetes. Diabetes Educ 2007;33(2):273-81. doi:
10.1177/0145721707299265

Koopman WIJ, Leblanc N, Fowler S, Nicolle MW,
Hulley D. Hope, coping, and quality of life in
adults with myasthenia gravis. Can J Neurosci Nurs
2016;38(1):56-64

Immunology NBOC, Branch DONO. Chinese
guidelines for the diagnosis and treatment of myasthenia
gravis. Chinese J Neurol 2015;48(11):934-40
Osserman KE, Genkins G. Studies in myasthenia
gravis: review of a twenty-year experience in over
1200 patients. Mt Sinai J Med 1971;38(6):497-537
Burns TM, Conaway M, Sanders DB. The MG
composite: a valid and reliable outcome measure for
myasthenia gravis. Neurology 2010;74(18):1434-40.
doi: 10.1212/WNL.0b013e3181dclble

Burns TM, Conaway MR, Cutter GR, Sanders DB.
Less is more, or almost as much: a 15-item quality-
of-life instrument for myasthenia gravis. Muscle
Nerve 2008;38(2):957-63. doi: 10.1002/mus.21053
Miao X, Lian Z, Liu J, et al. Translation, cross-
cultural adaptation, and validation of the chinese
version of the 15-item myasthenia gravis quality of
life questionnaire. Muscle Nerve 2019;59(1):95-9.
doi: 10.1002/mus.26313

Xiao SY. Theoretical basis and application in research
of social support rating scale. J Clin Psychiatry
1994:4:98-100

Du R, Wang P, Ma L, Larcher LM, Wang T, Chen C.
Health-related quality of life and associated factors
in patients with myocardial infarction after returning
to work: a cross-sectional study. Health Qual Life
Outcomes 2020;18(1):190. doi: 10.1186/s12955-020-
01447-4

Rodrigue JR, Boggs SR, Weiner RS, Behen JM.
Mood, coping style, and personality functioning
among adult bone marrow transplant candidates.
Psychosomatics 1993;34(2):159-65. doi: 10.1016/
S0033-3182(93)71907-6

Lin J, Guo Q, Ye X, et al. The effect of social
support and coping style on depression in patients
with continuous ambulatory peritoneal dialysis in
southern china. Int Urol Nephrol 2013;45(2):527-35.
doi: 10.1007/s11255-012-0309-7

Feifel H, Strack S, Nagy VT. Coping strategies and
associated features of medically ill patients. Psychosom
Med 1987;49(6):616-25. doi: 10.1097/00006842-
198711000-00007

Shen X, Jiang Q. Report on application of chinese
version of mcmq in 701 patients. Chinese J
Behavior Med Sci 2000;9(1):18. doi: 10.3760/cma.
j-ssn.1674-6554.2000.01.008

Cohen J. Statistical power analysis for the behavioral
sciences. 2nd ed. Hillsdale, New Jersey: Lawrence
Earlbaum Associates, 1988.

Paul RH, Nash JM, Cohen RA, Gilchrist JM,
Goldstein JM. Quality of life and well-being of
patients with myasthenia gravis. Muscle Nerve
2001;24(4):512-6. doi: 10.1002/mus.1034
Lehnerer S, Jacobi J, Schilling R, et al. Burden of



32.

33.

34.

35.

36.

37.

38.

39.

disease in myasthenia gravis: taking the patient’s
perspective. J Neurol 2022;269(6):3050-63. doi:
10.1007/s00415-021-10891-1

Vitturi BK, Kim A, Mitre LP, Pellegrinelli A,
Valerio B. Social, professional and neuropsychiatric
outcomes in patients with myasthenia gravis. Neurol
Sci 2021;42(1):167-73. doi: 10.1007/s10072-020-
04528-w

Raggi A, Leonardi M, Mantegazza R, Casale S,
Fioravanti G. Social support and self-efficacy in
patients with myasthenia gravis: a common pathway
towards positive health outcomes. Neurol Sci
2010;31(2):231-5. doi: 10.1007/s10072-009-0194-8
Nebhinani N, Mattoo SK, Wanchu A. Quality of life,
social support, coping strategies, and psychiatric
morbidity in patients with rheumatoid arthritis.
J Neurosci Rural Pract 2022;13(1):119-22. doi:
10.1055/5-0041-1742137

Rosiak K, Zagozdzon P. Quality of life and social
support in patients with multiple sclerosis. Psychiatr
Pol 2017;51(5):923-35. doi:10.12740/PP/64709
Lazarus R, Folkman S. Stress, appraisal and coping.
New York: Springer, 1984.

Rong X, Peng Y, Yu H, Li D. Factors associated
with adoption of coping strategies among chinese
patients with heart failure in ethnic minority regions.
J Clin Nurs 2018;27(17-18):3324-34. doi: 10.1111/
jocn.14199

Buetow S, Goodyear-Smith F, Coster G. Coping
strategies in the self-management of chronic heart
failure. Fam Pract 2001;18(2):117-22. doi: 10.1093/
fampra/18.2.117

Liu'Y, Tang X. Depressive syndromes in autoimmune
disorders of the nervous system: prevalence, etiology,
and influence. Front Psychiatry 2018;9:451. doi:
10.3389/fpsyt.2018.00451

969



