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Fine-tuning of the rules for translating NeurEx into the four clinical scales.

We fine-tuned feature mapping and scale computation in the NeurEx algorithms to
minimize differences between clinician-graded and App-computed disability scores. For
example, SNRS rating for the motor examination of upper extremities as “normal, mild,
moderate, and severe” was first mapped to upper extremities strength in the NeurEx
App (i.e., NeurEx Panel 8 in Fig. S1). The SNRS rating “normal” was assigned a
NeurEx strength rating O (i.e., no detectable weakness). To achieve a starting position
for codification of SNRS ratings “mild, moderate, and severe” we divided the theoretical
maximum of NeurEx strength rating for upper extremities (i.e,, 50) equally between the
remaining three semi-quantitative SNRS options: (i.e., SNRS “mild” deficit = NeurEx
subscore 1-17, “moderate” deficit = 18-34, and “severe” deficit = 35-50). These cut-offs
were adjusted in the iterative process when pilot data demonstrated that the NeurEx
App consistently under- or overestimate disability in comparison to clinician’s ratings. In
the results section, we compared differences between clinician- and NeurEx App-based
disability scores using the algorithm that emerged from such iterative optimization.

Figure S1: 18 panels of the NeurEx App specifying the number of features, maximum
score and % of total NeurEx score for each panel.

Figure S2: Bland-Altman plots for retrospectively (Clinician #1 vs Clinician #2) (A) and
prospectively (App vs Clinician) (B) assigned values of EDSS, SNRS, Al, and IPEC.
The y-axis displays the differences between measurement pairs and the x-axis displays
the average values of measurement pairs. The dashed-grey line represents the mean of
the measurement differences, while the dashed-red line represents the mean difference
plus/minus two standard deviations of the differences. The individual points have been
slightly jittered to avoid over-plotting.

Table S1: Demographic data

Video S1: An example of NeurEx App grading of a real-MS patient



Figure S1
Panel 1: Cognitive functions

# features: 32 Max score: 120 % of NeurEx: 8.9

Select signs/complaints/dysfunctions first, then assigned the dysfunction rating:
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Panel 2: Eyes

# features: 14

Max score: 30 % of NeurEx: 2.2
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Panel 3: Eye movements

# features: 20 Max score: 30

% of NeurEx: 2.2
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Panel 4: Visual fields

# features: 12 Max score: 24 % of NeurEx: 1.8
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Panel 5: Brainstem/Remaining cranial nerves

# features: 45 Max score: 38 % of NeurEx: 2.8
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Panel 6: Brainstem/Lower cranial nerves

# features: 23

Max score: 24

% of NeurEx: 1.8
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Panel 7: Motor exam: Pyramidal signs & Motor fatigue

# features: 14 Max score: 28 % of NeurEx: 2.1
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Panel 8: Motor exam: Pyramidal signs & Motor fatigue

# features: 16 Max score: 100 % of NeurEx: 7.4
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Panel 9: Motor exam: Pyramidal signs & Motor fatigue

# features: 16

Max score: 112

% of NeurEx: 8.3
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Panel 10: Motor exam: Reflexes

# features: 22 Max score: 41 % of NeurEx: 3.0
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Panel 11: Motor exam: Reflexes

# features: 24 Max score: 72 % of NeurEx: 4.0
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Panel 12: Motor exam: Reflexes

# features: 20

Max score: 60

% of NeurEx: 4.4

For each limb select dysfunction(s) first, then assigned dysfunction rating:
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Panel 13: Sensory exam: Dermatome distribution

# features: 208 Max score: 156 % of NeurEx: 11.6
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Panel 13: Sensory exam: Stocking-glove distribution

# features: 72 Max score: 156 % of NeurEx: 11.6
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Panel 14: Sensory exam: Pains/Paresthesias

# features: 56

Max score: 152

% of NeurEx: 11.3
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Panel 15: Positive phenomena

# features: 36 Max score: 216 % of NeurEx: 16.0
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Panel 16: Stance & Gait

# features: 16 Max score: 59 % of NeurEx: 4.4

Select dysfunction(s) first, then assigned dysfunction rating:
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Panel 17: Bowel, Bladder, Sexual and Autonomic Functions

# features: 24

Max score: 87

% of NeurEx: 6.4
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Panel 18: Summary
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Figure S2
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Table S1: Demographic data

diagnosis RR-MS PP-MS SP-MS CIS/RIS
N (F/M) 48/40 50/58 55/6 3/2
Age
mean 40.1 54.8 52.9 44.1
SD 10.3 8.6 10 10
range 18.3-67.9 25.3-74.7 22-70 26.8-52.6
Disease Duration
mean 5.9 11.6 21.2 0.7
SD 7.8 8.1 9.8 0.8
range 0-36.2 0.2 -38.7 1.4-423 0.1-1.9
EDSS
mean 2 5.1 5.7 1.9
SD 1.3 1.7 1.3 1.2
range 0-6 15-8 15-75 0-3
SNRS
mean 89 68 62 88
SD 10 13 11 8
range 54 -100 27 -98 36 - 87 80-100

SD = standard deviation
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