Evaluating the Utility of Smartphone-Based Sensor Assessments
in Persons With Multiple Sclerosis in the Real-World Using an
App (elevateMS): Observational, Prospective Pilot Digital Health
Study
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Multiple sclerosis (MS)
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Table 1. Data collected through the elevateMS study app. -~
L]
Data source Timeline of data collection . lb (o] O ‘ \> 6)3 ‘ éo.?

Baseline demographics

Sociodemographic data (age. gender. race. education, health insurance, employ- Day 2

ment status, geographic location) — o °
5 o L{ : e S o S &
O D

MS® disease characteristics (diagnosis. medication, family history) Day 1

Patient-reported outcomes J “3S o ; °
7S o9

Overall physical abilityb Day 2

Check-in survey: MS symptoms and triggers Daily Y o |S ‘b_,,,, 5_, oy 43‘ )‘ 09 )f
Check-in survey: health, mobility, pain® Daily . . _
Short-form Neuro-QOLd domains Every third functional test targeting that domain (Cognitive 0)5 ‘53} ‘b'wﬁ" LSQ Paand 09; ¢

Function domain: DSST: Upper Extremity Function domain:
finger-tapping/finger-to-nose: Lower Extremity Function do-
main: walk and balance)

Active functional test

Finger-tapping Weekly Q '.Q)Lb‘ (5 )9 ‘ éQ} °
‘Walk and balance Weekly! l - I ‘
DSST® Weeklyf 5 - J
Finger-to-nose Weekly!

Local weather data

Temperature Every time a test was performed
Humidity Every time a test was performed
Cloud coverage Every time a test was performed
Atmospheric pressure Every time a test was performed
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samas Soglch T 41 A 1000 - P e e Ll Eea&1 AM 10, - e Claich T G=41 AM 100 I seese Sueich T Fed) AM
Cinse Consent Close My Symptems ﬂ Cancel Daily Check In Close M3 Activities
Stepd of 17 Today StepZal 3
<
lanuary 23 MS Activities
A activities 1 12 minutes
Brainfog
@ rimecfday Today, my pain is o
Symbol Substitution
Merning Hight All day
o n ~ e -~ . e =,
ﬁ Severity E S e = [==] i .
Your privacy : Finger Tapping
We will protect your privacy to the best of None Mild Severs Amazing  Dkay 50-50 ot Horrible
our ability. Your data will be encryptad on Great
WL |'_|| orne. We will raplace WOUF Fams
vith a random and store your coded - . . i
with a random code and store your codes Difficulty in walking Finger to Mose
study data on a secure cloud sarver, But
we cannot promise total privacy. P Tirme of day
Learn more N
. Maming Night Al duy walk and Balance
o T
Remind me late
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Y-Finger-tapping test

Y-walk and balance

Y-DSST(Digit symbol substitution test)

4-Finger to nose
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Table 3. Baseline disease characteristics of study participants with MS.

—
Characteristic? Participants with MS (self-referred; N=359) Participants with MS (clinic referred; N=136) ‘ M“ ‘ w u :P
go - 6) X 6 . 9

Ms® diagnosis

— o
Relapsimg—remitting 300 (83.6) 123 (90.49) :Ms 6‘)‘° Ouw CJS)-:O

Primary progressive 34 (9.5) 6(44)
Secondary progressive 25 (7.0) 537
Not sure 0(0.0) 2(1.5)

Current DMT® .
Infusion 116(32.3) 64 (47.1) u*" r" B ¢
Injection 83 (23.1) 24 (17.6)

Oral 114(318) 40 (294)
None 46 (12.8) 6(4.4) QL“)‘> ¢
Missing 0(0.0) 2(1.5)

MS family history _ .

Yes 77 21.4) 23 (16.9) asro‘?"b d"‘9‘“’ ¢
No 251(69.9) 104 (76.5)
Not sure 31(8.6) 9 (6.6) Coa ‘ . °

Overall physical abilit_\'d ‘515 éﬂﬁj o 9-,
Normal 101 (28.1) 52(38.2)

Gait disability 85(23.7) 24 (17.6) .

Mild disability 104 (29.0) 38(27.9) 6)LQ"“" s -
Moderate disability 69 (19.2) 20 (14.7)

Missing 0(0.0) 2(1.5)

Duration of disease
Years since diagnosis. mean (SD) 11.14 (8.86) 1429 (8.89)
Duration of treatment

Years since first DMT, mean (SD) 10.09 (7.97) 13.07 (7.92)
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Figure 3. elevateMS user engagement. Participant retention (median number of days in the study) and compliance (completion of at least one out of
four sensor-based active functional tests per week) across the three study cohorts. MS: multiple sclerosis.

Retention Compliance
100 4 ~
100 <
075 o 75+
=
F=1
g g
& 050 4 § s50-
B B
H [
w
0.25 < 25+
0.00 4 0+
L L T T T T T L L) T T T T T L T T
0 20 40 60 80 1 2 3 4 5 6 7 8 9 10 1 12
Days in study Weeks in study

=== Participants with MS (clinic-referred) == Pariicipants with MS (seli-referred) == Participants without MS (conirols)




Journal club

elled sloygesl jo 0 Sles g plail o358 g o bl

(o 28 LgLQQsA)’T)Q o]il‘,.cgsfasjwoﬁbu) °

S S Al 9 S

& 19






Journal club

Wdgy el (osS So kel S S

*35-*-’ B LI Ls’b“"" ‘_sLQ 0ols don

SIS 28,8 sl oo s a5 L o

Jlew 1y 095 a5 S aiss oS 0 4 oleiel pac

qF-) Qq}sd&u

& 207



Journal club

5 (1,15 4 i

I TSPIE - ——
LS‘)" )9.3 o‘) )‘ W)Lw
Ohlew <5 Lia

;_.w; )‘ ool !
sl aools 5,4l

Lchb)i_m} )'| oolau

So—tp Sl= & (905!
ol 3l u_ixs)‘

Aol p d2>ly0 poc
ol_iSLn)o L oo 3
p el 3 ool gl

& 2T



Journal club

* w )

9 Sl 5 zal> Sb) G0 Sl A S 3950 liel g Lo Ceodw 51 oolaz]
bl e D95 Ay S LU s oledbl  CotS g ol ol o5)e simli8l el of pon
Slowo Jled i g o)l Lo al,l b jles jiioy 20 plhlem (S35 Ohlem (Siy S

.

03_'> LS)L""” w)_gM )Q ul.od;> ulfdu&d -9)“5 LS)“) > dw MS L )’L.».,o

& 217



Journal club

(p0 o)

Hade ool ol olaxi cle 4y g gy 00l plodl gl aan VY O g0 4 adfllae o

A5ogs odls Cuws 5l e eolo 51 g0l

0 >3 0010 oL G o b sols des lul oo jo g Sldllas gl ol g
O g

el 5L g 090 REpresentative ,Luoe sla ools g o9 ooty plosil I 5ol g8 jo Lads aalllas ol
DS Oygo oy 2 Glaz bl eled jo (liles oled (59, p csi] Sladlas jo a5

& 23



Los 4z g5 51 lal o S b



