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“Gold-standard diagnostic and assessment
tools for depression and suicidality remain
rooted, almost exclusively, on the opinion of
individual clinicians risking a range of
subjective biases. Currently there is no
objective measure, with clinical utility, for
either depression or suicidality”

Cummins et al. 2015 Speech Communication



https://www.sciencedirect.com/science/article/abs/pii/S0167639315000369
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2 8 professionnels de santé 8 '7 O/
0 diagnostic = pas fiable

définition des maladies

21,6%
9 0 caractéristiques des patients
6 3 9, 5 /0 facteurs liés aux cliniciens

Aboraya 2007 Psychiatry
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https://pubmed.ncbi.nlm.nih.gov/20428301/
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Table 6.—Diagnoses Given 1o Patient F

American Psychiatrists British Psychiatrists
N=133 (N =194)
Schizophrenia 92 (699%) 4 (295)
Simple ) 1
Catatonic 1 o
Paranoid 27 1
Latent 8 Q
Residual 3 (4]
Schizo-affective 33 1
Unspecified 20 1
Personality Disorder 10 (8%) | 146 (75%) |
Paranoid 1 r
Affective (cyclothymic) 1 8
Explosive 0 2
Hysterical 4 105
Asthenic 0 2
Antisocial 1 8
Unspecified 3 19
Affective Psychosis 10 (B%) 7 {49%)
Neurosis 19 (14%) 37 (199%)
Alcoholism or Drug Dependence 2 0

Kendell 1971, Arch Gen Psychiatry
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http://archpsyc.jamanetwork.com/article.aspx?doi=10.1001/archpsyc.1971.01750140027006
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Mesure « physiologigue »

Non invasif

Passif

Smartphones

8 O OA) de la pop mondiale.



https://www.statista.com/statistics/330695/number-of-smartphone-users-worldwide/
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PTSD 3 TCA
6 Anxiete 1 TOC

Low et al. 2020, L/
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Larsen et al. 2019 Nature Digital Medicine
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Calvignac 2023, Médecine du Sommeil
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« Vous avez XX chance d’etre anxieux »

« Vous avez suirement une
dépression»

« Vous étes bipolaire »
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£ RENDEZ-VOUS MANQUE

- Diagnostic = limites epistémologiques
» Temporelles
» Culturelles
» Hétérogenéité

Martin et al. 2022, Frontiers in Psychiatry
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Appetite Regulation o
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Hallucinations - v Confusion or slowed thinking Example Respondent 1 =

Physical health issues 9 Emotional control w Example Respondent 2 >
Decision-making & risk-taking Fear & anxiety

Addictions 8 Unwanted, strange or obsessive thoughts
Sensory sensitivity 5 Energy level
Empathy Self control & impulsivity
6

Aggression towards others Drive & motivation

> 107349 patients Sa—

Nightmares

Sense of being detached from reality
Stability & calmness

Traumatic flashbacks Outlook & optimism

> 10 troubles les plus prévalents

Relationships with others

> 47 Sy m pta m es Anger & irritability

Social interactions and cooperation

Curiosity, interest & enthusiasm

Repetitive or compulsive actions
Avoidance & withdrawal
Selective attention Restlessness & hyperactivity
Suicidal thoughts or intentions

Ability to learn

Physical intimacy Self-worth & confidence

« DSM-5 disorder criteria do not
separate individuals from random

Focus & concentration
Experience of pain
Adaptability to change

Planning & organisation
Memo

Susceptibility to infection
Creativity & problem-solving
ry Feelings or sadness, distress & hopelessness
Coordination Sleep Quality
Mood swings Emotional resilience

when the complete mental health
symptom profile of an individual is
considered»

Newson 2021, Frontiers in Psychiatry



https://www.frontiersin.org/articles/10.3389/fpsyt.2021.775762/full

Forbes et al. preprint

DSM-5 Chapter (clockwise from *)

Ch1 - Neurodevelopmental Disorders

Ch2 - Schizophrenia Spectrum and Other Psychotic Disorders
Ch3 - Bipolar and Related Disorders

Ch4 - Depressive Disorders

Ch5 - Anxiety Disorders

Ch6 - Obsessive—Compulsive and Related Disorders

Ch7 - Trauma- and Stressor—Related Disorders

Ch8 - Dissociative Disorders

Ch9 - Somatic Symptom and Related Disorders

Ch10 - Feeding and Eating Disorders

Ch11 - Elimination Disorders

Ch12 - Sleep-Wake Disorders

Ch13 - Sexual Dysfunctions

Ch14 - Gender Dysphoria

Ch15 - Disruptive, Impulse—Control, and Conduct Disorders
Ch16 - Substance-Related and Addictive Disorders

Ch17 - Neurocognitive Disorders

Ch18 - Personality Disorders

Ch19 - Paraphilic Disorders

Mapping repetition among all symptoms in the DSM-5
202 primary disorders and specifiers are represented, diagnostic criteria
have been split into 1419 constituent symptoms.

Each dot on the circumference is a symptom, the size represents
symptom frequency.

Lines linking symptoms map the repetition between diagnoses, within
and between chapters.

The 231 symptoms that repeat at least once (mean [SD] repetition = 4.4

[3.41]) comprise 72.0% of the psychopathology described in the DSM-5.
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https://psyarxiv.com/u56p2/
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- Diagnostic = limites épistémologiques
» Temporelles
» Culturelles
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> Diagnostic = reconnaissance sociale et dialogue

«[...] one of its most important goal is to facilitate
communication among clinicians, researchers,
administrators and patients [...] by establishinga common
language.” Derek Bolton, 2012

Martin et al. 2022, Frontiers in Psychiatry



https://www.frontiersin.org/articles/10.3389/fpsyt.2022.926286/full
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Intérét = symptomes & signes

Traitement = symptomes & sighes
VM A -

Martin 2023 Under review for Interspeech 2023.
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/4 des accidents

mortels sur autoroute en France!

30/0 des pilotes

(17500, 20128 31(%) copilote

1/4 de la pop. générale

)
Etats Unis d Amerlque Kolla et al. 2020, Sleep Health
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TILE = Test Itératif de Latence
Réveil d’Endormissement
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patients

Martin et al. 2021 Frontiers in Digital Health

75 O enregistrements

Martin et al. 2020 Language Resources and Evaluation Conference



https://www.researchgate.net/publication/341443321_The_Objective_and_Subjective_Sleepiness_Voice_Corpora
https://www.frontiersin.org/articles/10.3389/fdgth.2021.686068/full
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Martin et al 2019 10th Conference on Speech Technology and Human-Computer Dialogue 2019
Martin et al. 2020 Traitement Automatique des Langues
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https://fuckyeahmedicaldiagrams.tumblr.com/post/13093912072
https://www.researchgate.net/publication/336871836_Sleepiness_detection_on_read_speech_using_simple_features
https://www.researchgate.net/publication/349946022_Detection_de_la_somnolence_dans_la_voix_Nouveaux_marqueurs_et_nouvelles_strategies
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Quand le mystere est trop impressionnant, on n’ose pas
désobéir. Aussi absurde que cela me semblat a mille milles
de tous les endroits habités et en danger de mort, je sortis

de ma poche une feuille de papier et un stylographe.

Martin et al. 2020 Speech Prosody 2020  Martin et al. 2021 Interspeech 2021 Martin et al. 2021 EUSIPCO 2021



https://www.researchgate.net/publication/341615936_Using_reading_mistakes_as_features_for_sleepiness_detection_in_speech
https://www.researchgate.net/publication/354209011_Automatic_Speech_Recognition_systems_errors_for_accident-prone_sleepiness_detection_through_voice
https://www.researchgate.net/publication/354066371_Automatic_Speech_Recognition_systems_errors_for_accident-prone_sleepiness_detection_through_voice
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https://www.researchgate.net/publication/359486067_Does_sleepiness_influence_reading_pauses_in_hypersomniac_patients

BIOMARQUEURS ET CLASSIFICATION

BIOMARQUEURS
[ SENSIBILITE ] SPECIFICITE
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/Session n°1 Session n°5 :d‘ )P / \
eoum)|  ((peoumie]| | | R(cpines Iy
| =R B Ioa
= : roiy
P 1 1 1 1 J 1 3 37 11 _l ~
\ X ;(measure) / PCA \_ —/ Classification
_ n=[70, 75, 80,85, - [LDA, Log.
A A Binary tree]
X, (sleepiness) = X;(measure) — X (f)
FO Sexe Age IMC Tour de cou Socio-Edu. | Dépression | Anxiété
p (sig) -0,29 -0,76 -0,34 -0,57 0,30 -0,27 0,14
before * % * % % % * % % * % %% * % * % nS
Coef. -0,57 -75,5 0,12 -0,13 0,19 -1,22 -
p (sig) 0,06 -0,12 0,02 -0,07 0,06 0,03 0,15
after ns ns ns ns ns ns ns
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P28 BIOMARQUEURS

Somnolence Physiologique

UAR=81.5%

Martin et al. 2023. Under review for Interspeech 2023.

UAR=0.5x TP/P +0.5x TN/N

Somnolence Subjective

UAR=76.6%

Energy slope

Formant bw4
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WHAT'S NEXT?
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RESEAUX DE SYMPTOMES
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ESTIMATION DE SANTE GLOBALE
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B SYMPTOMES INACCESSIBLES
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MULTIMODALITE
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CONCLUSION
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