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Background

• Exercise is safe and beneficial – but no recommendations

• Previous concerns about ”overuse damage,” exercise in inflammatory diseases
- Does this still influence patients and clinicians?

• General fatigue –influence energy and motivation for exercise?

• Lifelong, everyday physical activity is essential to gain health benefits

• Sedentary is a risk factor for all-cause mortality and morbidity



Physical activity levels in everyday life

Types of fatigue?
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IPAQ short form



MFI-20: Multidimensional Fatigue Inventory 

Five domains (each domain with a score from 4-20)
Physical fatigue
General fatigue,
Reduced activity
Reduced motivation
Mental fatigue 



SGPALS, IPAQ
MFI-20
Insomnia Severity Index
MG-ADL
MG-QoL15 



ActiGraph
• acceleration and duration of hip movements
• 24 hours/day, 7 days unless showering, swimming
• worn at the right side of the waist, min 10 hrs of recording/day

69 patients (gMG) were randomly recruited from the clinic from November 
2018-February 2020. Verified MG diagnosis 

Exclusion criteria
• comorbidity that could interfere with measuring, e.g., non-ambulant
• pregnancy
• current participation in clinical trials
• communication issues



Demographics of the Danish cohort (n=779)

Mean 61 years (SD 15.5) Median: 3 (IQR 1-5)

Female
53%

Male
47%



Sub-sample (n=486)

Patients regularly seen by a neurologist AND on medical treatment for MG.

Overall
(n=779)

Sub-sample
(n=486)

Age 60.8 (15.5) 62.5 (14.9)

Female 413 53% 245 50%
BMI 27.2 (5.7) 27.6 (6.1)

Disease duration 13.6 (12.4) 11.6 (11.0)

Thymectomy 235 30% 130 27%
MG-ADL total 3 (1-5) 3 (1-5)



Saltin B, Grimby G, 1968 
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Sub sample

Low level 53% (SGPALS I+II) 

Moderate-high level 47% (SGPALS III+IV) 



Low (n=386) Moderate-high (n=345) p - værdi

Age 62.3 (15.4) 58.5 (15.4)
<.01

Women 52% 53% 0.77

BMI 27.9 (6.4) 26.4 (4.9)
<.01

MG duration 14 (12.2) 14 (12.2) 
0.97

Comorbidity 69% 58%
<.01

MFI-20

Physical fatigue 14 (11-17) 11 (7-14)
<.01

General fatigue 13 (11-16) 12 (8-15)
<.01

Reduced activity 13 (11-16) 10 (8-13)
<.01

Reduced motivation 10 (8-12) 8 (6-11)
<.01

Mental fatigue 10 (7-12) 8 (6-12)
<.01

MG-ADL 3 (1-6) 2 (1-4)
<.01

MG-Qol15 12 (3-25) 7 (2-14)
<.01

ISI 9 (5-14) 7 (3-12)
<.01



Associations of fatigue and physical activity



ActiGraph

n=69

Survey
n=691

Age 58.9 (17.3) 60.5 (15.5)

BMI 27.5 (6.5) 27.1 (5.9)

Women 64% (44) 53% (365) 

MG duration 8.0 (8.9) 13.8 (12.6)

MG-ADL 2 (0-6) 3 (1-5)

ActiGraph
Sedentary min/day 654 (596-694)

Light min/wk 2037 (1643-2371)

Moderate min/wk 157 (91-292)

Vigorous min/wk 0 (0-3)

Steps pr. day 9299 (5562-13,255)

IPAQ
Sitting min/day 420 (300-600)

Walking min/day 225 (90-525)

Moderate min/wk 150 (15-360)

Vigorous min/wk 60 (0-210)

46% did not meet
WHO

48% did not 
meet WHO 

57% <10.000 
steps/day

WHO, above 18 yrs ≥150 minutes of moderate-intensity or ≥75 minutes of vigorous-intensity 
or an equivalent combination



MG-ADL Age

ActiGraph (n=64*) β 95%CIβ β 95%CIβ

Sedentary min/day 6.1 0.0; 12.1

MVPA min/wk -4.0 -6.3; -1.6

Steps per day -90.8 -168.0; -13.5

IPAQ (n=691)

Sitting min/day 2.5 0.9; 4.0 -0.5 -0.8; -0.2

Walking min/wk -3.6 -6.5; -0.4

MVPA min/wk 0.7 0.1; 1.3
* Five patients did not complete the MG-ADL

Sex, BMI, MG duration not significant

Factors associated (p<.05) with physical activity and inactivity

MG-ADL    inactivity Age   physical activity



The Danish National Health Survey, 2021 (SGPALS)

The Danish National Health Survey, 2021 (IPAQ)



2019

2022

2021

• 27 ptt, Dynaport Move monitor, 7 days
• Data compared to WHO database
• 22%  met recommendations of moderat-vigorous activity, 

22% met 10,000 steps/day. 
• No correlations between physical activity levels/steps per 

day and MG severity

• 33 ptt, generalized MG, Dynaport Move monitor, 7 days
• Data compared to ccelerometer manufacturer database
• 30% met MVPA (WHO)
• No corr PA levels and MG severity

• 85 ptt, web-based questionnaire
• 62% met recommendations (Australian)

• Less active than controls
• Sedentary time dominant 
• No correlations between physical activity and MG severity



Perspectives

Cross-sectional - causality/dose-response? Future studies needed

Inactivity? Barriers to physical activity? Qualitative study design 

Future exercise studies with, e.g., fatigue as a primary outcome. Factors to consider: 
Sample? Type of exercise? Supervised? Intensity? Duration? 
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