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Confident ial &  Proprietary

Our m ission is to m ake the world 's health  
in form at ion usefu l so that  peop le en joy 
health ier lives.
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Sig nal 
Ver if icat ion

Analyt ical 
Validat ion

Clin ical 
Validat ion

Is t he sensor 
w ork ing ?

Am  I m easu ring  w hat  I 
t h ink  I am  m easu ring ?

Does w hat  I am  
m easu ring  m at t er?

Requires bench 
test ing

Measured against  
corroborat ive devices,

hum an raters

Requires datasets in  
which the clin ical 

outcom e of in terest  
varies
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St ep  Coun t

Signa l 
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Bench tes t ing of 
accelerom eter

Ana lytica l 
Va lida t ion

Hum an obs erver,
Corrobora t ive device

Clinica l 
Va lida t ion

Parkins on’s  vs . non-PD
By s everity of PD
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Challenge

Collect ing naturalist ic da ta  in  
s ufficient  quantit ies
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Bradyk inesia

Signa l 
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Ana lytica l 
Va lida t ion

Hum an obs erver,
Corrobora t ive device

Clinica l 
Va lida t ion By s everity of PD

Cha llenge

Hum an obs erver ra t ings  a re 
s ubject ive, effect ively es tablis hing 
a  ceiling for accuracy

To da te, accuracy of corrobora t ive 
devices  is  pinned to s ubject ive 
hum an obs erva tion  
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Bradyk inesia

Signa l 
Verifica t ion

Bench tes t ing of 
accelerom eter

Ana lytica l 
Va lida t ion

Hum an obs erver,
Corrobora t ive device

Clinica l 
Va lida t ion By s everity of PD

Cha llenge

Lack of com m on m ethods  for 
eva lua ting digita l m etrics  aga ins t  
clin ica l ra t ings  
● kappa , ICC
● cons ens us  s coring
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Geo-Social Qualit y of  Life
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Geo-Social Qualit y of  Life

Signa l 
Verifica t ion ?

Ana lytica l 
Va lida t ion ?

Clinica l 
Va lida t ion

By s everity of PD, 
QOL &  m ood 
ins trum ents

Cha llenge

Engagem ent is  h igher for “bring 
your own s m artphone”, which 
m eans   100’s  of com bina tions  of 
ha rdware x vers ions  of OS

Signa l verifica t ion  becom es  
prohibit ively difficult , and who 
s ets  s tanda rds  for perform ance?
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Geo-Social Qualit y of  Life

Signa l 
Verifica t ion ?

Ana lytica l 
Va lida t ion ?

Clinica l 
Va lida t ion

By s everity of PD, QOL &  
m ood ins trum ents

Cha llenge

Sam e as  for bradykines ia  - lack of 
com m on m ethods  for eva lua ting 
digita l m etrics  aga ins t  clin ica l 
ra t ings
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Quest ions t o Consider

● To prove you’re as good as a (subject ive) cl inical rat ing:

How s hould we go about  crea t ing a  com m on m ethodology for eva lua t ing digita l 
m etrics  aga ins t  clin ica l ra t ings ? 

● To move from a subject ive to an object ive measurement :

How do we crea te a  com m on approach to es tablis h ing perform ance criteria  for 
quantita t ive m eas urem ents  tha t  a re not  lim ited by s ubject ive ra t ings ? 

● To bui ld completely new measurements:

Is  there a  world in  which  a lgo perform ance on clin ica l da ta s ets  s uffices  if 

○ Tra ining and tes t ing da ta s ets  a re s epa ra ted appropria tely
○ Analys es  on  m ult iple independent da ta s ets  and s how s im ila r res ults
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