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Problem & Motivation Approach

* Over 16 million Americans will live with Alzheimer’s disease (AD) by 2040-2050 Subjects & Clinical Characteristics

* Primary care physicians fail 'FO de.tect AD in ?4%-91% of cases[2] » Neuropsych assessments + audio + clinical characteristics of FHS[3] participants

* AD Screening methods are invasive, costly, inaccessible, and/or slow * Audio (n=1128) from 141 participants [age=73=%16, female n=73(52%) at first exam] with

* Detecting AD earlier could save $7.9 trillion in the US[1] an average of 1.3 longitudinal assessments per participant (181 unique assessments)

» Language is affected in the early stages of dementia Acoustic & Neuropsychological Features

 GeMAPSI[4] acoustic features were extracted[5]

« We aimed to demonstrate the association between acoustic features of voice and , . . . .
» Spearman’s correlation of acoustic features with neuropsych variable was calculated

cognitive function as measured by neuropsychological assessment measures

Results: Exploring Acoustic Features & Cognitive Performance Discussion & Future work
016- , Spearman correlation of patient story recall Ge MAPS features with Neuropsych assessment variables Filter by Parameter set: * Our visualization aids in
L correlation FO, 20th B e — Extended GeMAPS exploration of associations
] e Io.4 FF%,?;?;:,;%Q:QQQ _::(t(;_gg: B GemaPs between voice features and
' , variation — o o . .
\ FO.vaalion of g Sope | — T cognitive assessment variables in
§ 010+ W, mean - Filter by Parameter group: .
02 F1 bandwidh, variation - ferby Fare group FHS participants
§ 008 S 1 frequeqncy v)griation N s . Energy/Amplitude related parameters ] )
3 ’ i . » Our interactive heatmap could
3 * @ E2 I;Z frequency, m?a " . Equivalent sound level P
A : F3 frequency, mean - be repurposed to display other
z o, 0.0 £ _F3frequ_eqncy, y)griation— .Frequency related parameters pU p - p y
DT s Ha?rﬁgﬁﬁgffi.'ﬁ’égg'?fﬁ variation - Spectral parameters acoustic/linguistic features,
00| 02 2 Jifolter, mean - -3 I emporal features different measures of association,
o Loudness, mean — .
0004————— < Loudness, mean falling slope - or different data.
00 05 10 15 20 25 A:(.)oustiegsvar;gle 45 50 55 60 65 70 Loudnessl_,orngggsrsisicgrise:ggr?: = S— —— 1 — 11— — Filter by functional: . . .
04 If_%lfjcclj%eessss’ \(ﬁarri%h;i%% (gffﬁggrr:g Ssllng: = 20-th percentile ¢ Per the ﬂormahzed t|me||ne Of
Figure 2. (right) Interactive Heatmap ’ Sh_ShimmeSmﬁgn— 50th percentile our participants’ dementia
. . . immer, variation - . .
allowing hover values, filtering, and ., Unvoiced segment length, mean - 80-th percentile progression, our audio are early
: - - "\ oiced Segment langth mean - thmet : : :
details on demand via cell selection to Vol g gt mea Arithmetic mean enough in dementia progression

then display (top) a scatterplot allowing & Coefficient of variation (Std. Dev.) to test their utility in the early
. . . . Q R f20-th to 80-th il . oo : .
further examination of the relationship oy o oS0 percentle identification of potential
: SN n/a
between the two selected variables SIS cognitive decline
. & L : '
The selection here shows a positive &S 3 Filter by Voiced/Unvoiced regions: » Future work: create predictive
correlation between jitter and time to é\ooé&o & & I Both models for ear|y cognitive
: R X’ & , . . . .
complete a neuropsychological task Sy I urvoiced impairment detection using
o, o \2§ Voiced - . . .
(worse cognitive performance). = acoustic and linguistic features
n/a
.. : : : | * Assess relation of
Participant Dementia Prevalence & Timeline Neuropsych variable oredictive power to | Wit
I 1
Timeline of Dementia progression and follow up assessments eation ovele b o N . time until diagnogig ‘:H‘{hl
" ucation levels by gender ementia prevalence by age group , R BT
" Last normal cognition - S 30-40 40-50 50-60 60-70 70-80 80-90 N fu” FHS Cohor‘t iril:i.q
g- Impairment onset - - N . - _female Dementia Present . . -I
3 Mild Dementia - 0=high school did not graduate o ' male ] zgknown 50 I | Tc? seg our lnteract{v.e
§ ihEEEs DEmenE - W Yes 40 - httpsy/lcfeg1?-l1I‘?ngi:cthlu(kz il:/fPl-FE)Sl ?e?rfgyc?ml\/losicleg
°§ Severe Dementia - _ — E 1=high school graduate __:::I:Ie g I or scan_QR code [i] Scan me
g’ SRR A _-. ;g % 3 Acknowledgements & Disclosures & References
2 Third Assessment - 1N _§ 2=some college I [ USIELS = o This study was supported in part by the National Library of
° Fourth Assessment - - = ’ FrEle 8 - Medicine (NLM) Training Grant T15LM007442. Dr. Hosseini
O S G - ] Ghomi’s work was supported by the VA Advanced Fellowship
-20 - - - - - - - eoloqe araduate - female Program in Parkinson’s Disease.
Time (Years before or after first neuropsychological assessment) 3=college graduat 09090 | - male OJll .I II II I Disclosures: Dr. Hosseini Ghomi is a stockholder of NeurolLex
' ' ' : ' 1 1 1 T T 1 1 Lab tories.
- . . . . . . ° 1OCount oi??ecord:o 9 §§ §§ §§ §§ §§ §§ [1?2(§r8aAT;Lleei;er's disease facts and figures. Alzheimer's & Dementia 2018;14
Figure 1. Patient cognitive status relative to first NP assessment/voice 55 5% §F §F 5F B 2] Bradord A, et al. Missed and Delayed Diagnosis of Dementia in Primary Care:
. . . . . Prevalence and Contributing Factors. Alzheimer Dis Assoc Disord 2009;23
sample. The time of first audio recording was mostly during the 31 Ardrson .1 70yeriegacy of e Framinghe Hear Sy Notur
beginning stages of their dementia progression. Median time of Figure 3. Dementia prevalence by gender and education. Voice Resarch and Afocte Computing. E2E Tanssctons on Adecte
diagﬂOSiS fOr mild dementia iS time Of -ﬂrSt assessment. Dementla IS IeSS common in males and the educatedo [%?rznhlc:jﬁtglgng%/Cc))‘ilcéejAnaIysis Pipeline for DigiPsych Lab. 2019.




