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Upper limb dysfunction has been noted since the first description of DM1, characterized 
by progressive muscle stiffness(myotonia), atrophy and weakness. Hand and upper limb 
function is particularly important for dexterity, and the ability for patients to perform daily 
tasks and stay independent.

However, few studies have focused on upper limb function and specifically how to 
measure function and progression of disease. This is reflected in limited focus on these 
aspects in the total of three workshops on Outcome Measures in Myotonic Dystrophy 
type 1 (OMMYD) in 2011, 2013, and 2015(1,2,3). 

The primary aim of this study was to characterize upper limb muscle 
strength, functional performance, and self-reported symptoms in a 
heterogeneous cohort of adults with DM1, encompassing different 
subtypes and a range of disease severities. 

Secondarily, we wanted to examine the relationships between muscle 
strength and functional performance, to evaluate the comparability of 
different strength measurement devices and methods, to explore 
correlations among functional outcome measures and to assess the 
influence of disease duration, age, and clinical subtype on upper limb 
impairment. 

89 genetically confirmed adult DM1 
participants from three different 
regions in Norway were included. 
Muscle strength was measured using 
handheld dynamometers, while fine 
motor function was assessed with the 
Nine-Hole Peg Test(NHPT) and Nut and 
Bolt task(NBT). 

Functional impairment was rated with 
the Muscular Impairment Rating Scale 
(MIRS), Brooke Upper Extremity Scale, 
Revised Upper Limb Module (RULM) 
and Motor Function Measure 32 
(MFM32). 

Patient-reported outcome measures 
(PROMs) included ABILHAND-NMD, 
ACTIVLIM and the Myotonia Behavior 
Scale (MBS). 
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Upper limb strength
Muscle strength is shown in table 2. Measurements obtained with
MMT showed moderate to strong correlation with those obtained with
handheld dynamometers.
Grip strength was substantially reduced compared with age-stratified
Myo-Grip data.
Correlation between strength measures and disease duration showed
moderate negative correlations regarding all strength measures (-0.37 
to-0.48, all p<0.01). In contrast, correlations with age and DM1 
subtype were low.
Upper limb function
Overall test-results are described in table 3. Significant correlations
were found among all the functional outcome measures
0.46<r<0.60(p>0.001), except between RULM and NBT.
MIRS, Brooke, RULM and NBT were all moderately to highly correlated
with all the strength measures including both the proximal and distal 
parts of the upper extremity. The total MFM32 score was correlated
with all the strength scores (table 4 and 5).
Self-reported hand and arm function
We found moderate positive and negative correlation between
Abilhand-NMD and ACTIVLIM and NMD scores (rho=0.67 and -0.45, 
resp. (p<0.01)).
Most patients reported mild to moderate myotonia (figure), median 
score 2. Myotonia showed only weak correlations with most functional
and strength measures.

Conclusions
- Muscle strength assessment remains essential, both in the hand 

and fingers, as well as proximal segments of the upper limb.
- No single functional outcome emerged as the definite tool. 
- NHPT and NBT is essential to capture aspects of dexterity.
- Myotonia is only weakly associated with strength and functional

performance.
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