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1.
The need for objective diagnosis?
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A NEED FOR OBJECTIVE DIAGNOSIS DEVICES ?5

“There is an urgency to objectively diagnose, monitor
over time, and provide evidence-based interventions for
individuals with mental illnesses”
Low et al. 2020

“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

https://onlinelibrary.wiley.com/doi/full/10.1002/lio2.354
https://www.sciencedirect.com/science/article/abs/pii/S0167639315000369
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A NEED FOR OBJECTIVE DIAGNOSIS DEVICES ?

▹ 28 healthcare professionals

▹ Most of them (87%) : their diagnosis is not 
trustuworthy

▹ Why ? 
▸ Factors linked to clinicians (education, 

biases, style) : 63.5%
▸ Patients characteristics : 21.6%
▸ Disease definitions 14.9%

6

1rst factor for diagnosis

= clinician

Aboraya 2007

https://pubmed.ncbi.nlm.nih.gov/20428301/
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A NEED FOR OBJECTIVE DIAGNOSIS DEVICES ?7

Kendell 1971

http://archpsyc.jamanetwork.com/article.aspx?doi=10.1001/archpsyc.1971.01750140027006
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⇒We need objective diagnosis
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2.
Voice biomarkers of psychiatric
disorsers
State of the art
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STATE OF THE ART

▹ Low et al. 2020, 
« Automated assessment of 
psychiatric disorders using
speech: A systematic review », 
Laryngoscope Investigative
Otolaryngology

10
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▹ Google Scholar

▹ 2009-2019

▹ 127 studies

STATE OF THE ART Low et al. 2020
METHOD11

Supplementary data available online!
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STATE OF THE ART Low et al. 2020
RESULTS12
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Pb : not used in real 
clinical settings

13
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▹ Performances ?
▸ 80% for bipolar disorders, 95% for schizophrenia, 

89.3% for depression
▸ High performances for decades (e.g. 75% for 

depression)

14
NOT USED IN REAL CLINICAL SETTINGS
WHY ?

https://doi.org/10.1177/1460458220972755
https://doi.org/10.1016/j.schres.2021.10.003
https://doi.org/10.3389/fnhum.2021.713823
https://www.isca-speech.org/archive/interspeech_2013/scherer13_interspeech.html
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▹ Performances ?

▹ Databases size?
▸ Ecological data collection

⬩ n=9920 (Rutowski et al. 2022)
⬩ n=3580 (Di et al. 2021)

15
NOT USED IN REAL CLINICAL SETTINGS
WHY ?

https://doi.org/10.21437/Interspeech.2022-10888
https://www.frontiersin.org/articles/10.3389/fgene.2021.761141/full
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▹ Performances ?

▹ Databases ?

▹ Reglementary limitations ?

16
NOT USED IN REAL CLINICAL SETTINGS
WHY ?
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NOT USED IN REAL CLINICAL SETTINGS
WHY ?

▹ Performances ?

▹ Databases ?

▹ Reglementary limitations ?

▹ Explanation and transparency ?
▸ TRUST

17
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NOT USED IN REAL CLINICAL SETTINGS
WHY ?

▹ Performances ?

▹ Databases ?

▹ Reglementary limitations ?

▹ Explanation and transparency ?

18
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THERAPEUTIC RELATIONSHIP

▹ Bourla et al.:
▸ 515 psychiatrists 
▸ 3 scenarios: biosensors comprising a connected wristband-based digital 

phenotype, ML-based blood test, ML-based magnetic resonance imaging (MRI). 
▸ 4 acceptability domains usefulness, usability, reliability, and risk

▸ Overall acceptability=moderate. 
▸ All systems = risky (410/515, 79.6%). 
▸ Acceptability = strongly influenced by socioepidemiological variables 

(professional culture), such as gender, age, and theoretical approach.
▸ Worries = therapeutic relationship, data security, data storage, and 

privacy risk

19

Bourla et al. 2018

http://mental.jmir.org/2018/4/e10240/
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THERAPEUTIC RELATIONSHIP

▹ Important for treatment adherence and 
therapeutic issues

▹ « You may have depression », « You have a 
probability of XX% of having schizophrenia », … 

20 Bourla et al. 2018

http://mental.jmir.org/2018/4/e10240/
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3.
Diagnostic : what are we talking
about?

21
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STATE OF THE ART Low et al. 2020
RESULTS22

Label

▹ Questionnaires (ex. PHQ9)
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STATE OF THE ART Low et al. 2020
RESULTS24

Label

▹ Questionnaires (ex. PHQ9)

▹ Classification (e.g., DSM or ICD)
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STATE OF THE ART (Low et al. 2020)
RESULTS26

Label

▹ Questionnaires (ex. PHQ9)

▹ Classification (e.g., DSM or ICD)

Tasks

▹ diagnostic: binary classification

▹ severity estimation: regression 
with score
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DIAGNOSIS : LIMITS27

Questionnaires

▹ Not used by clinicians

▹ Validated on diagnosis criteria

Diagnosis criteria

▹ Culture (hikikomori)

▹ Time (versions of the DSM)

▹ Heterogeneity
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DIAGNOSIS : LIMITS28

Depression

▹ Number of semiological profiles

▹ 𝑛 = 2
1
× 8

4
+ 8

5
+⋯+ 8

8

▹ = 326 unique profiles
▹ Eiko Fried: STAR*D (2015) :  1030 

profiles on 3703 “depressive” 
patients

https://doi.org/10.1016/j.jad.2014.10.010
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DIAGNOSIS : LIMITS29

All pathologies

▹107349 patients

▹10 most prevalent disorders

▹47 symptoms

▹ Conclusion : « DSM-5 disorder criteria do not separate 
individuals from random when the complete mental health 
symptom profile of an individual is considered.»

Newson 2021

https://www.frontiersin.org/articles/10.3389/fpsyt.2021.775762/full
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So, diagnosis == useless ? 

30
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WHAT IS THE DIAGNOSIS USEFULL FOR ?31

All pathologies

▹Acknowledgement from medical specialist and from society

▹10 most prevalent disorders

▹47 symptoms

▹ Conclusion : 

« DSM-5 disorder criteria do not separate individuals from random
when the complete mental health symptom profile of an individual is 

considered.»
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WHAT IS THE DIAGNOSIS USEFULL FOR ?
32

“the main aim of the psychiatric science 
is not classification as an end in itself 
but rather identification of causes and 
interventions”
Keneth Kendler, 2012

+ prognostic
+ differential diagnosis

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

“[…] classification in itself is less 
important than often supposed to be, 
and less important than other tasks.”
Derek Bolton, 2012
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« objective diagnosis » ?
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‘OBJECTIVITY’ OF IA ?34
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‘OBJECTIVITY’ OF IA ?35

          

                                         
                       

                                     

             

                 

                  

         

                                 
                            

                                                                           
                              

              

            

                   



©
 V

in
cen

t P
. M

a
rtin

OBJECTIVITY : A GOLD-STANDARD?

THE SPLASH OF A DROP, Pr. Worthington, Royal Institution of Great Britain, May 18, 189436
▹ Mercury drop on glass

▹ Light at constant delay

Which one represents reality more 
accurately?
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OBJECTIVITY : A GOLD-STANDARD?

THE SPLASH OF A DROP, Pr. Worthington, Royal Institution of Great Britain, May 18, 189437
▹ Mercury drop on glass

▹ Light at constant delay
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4.
What could be usefull for 
clinical practice ?

38
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Symptoms

39
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SYMPTOMS40

Diagnosis Symptoms

Time dependent
e.g. DSM IV, DSM 5, …

Stable through time

Cultural dependent
e.g. Hikikomori

Independent from culture

Heterogeneous Homogeneous

Symptoms → Syndromes → Diagnosis

-

-
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“BIOMARKERS”
SPECIFICITY ?41

Low et al. 2020
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SYMPTOMS42

Diagnosis Symptoms

Time dependent
e.g. DSM IV, DSM 5, …

Stable through time

Cultural dependent
e.g. Hikikomori

Independent from culture

Heterogeneous Homogeneous

Symptoms → Syndromes → Diagnosis

- Mechanistic explanation

-
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SYMPTOMS43

Diagnosis Symptoms

Time dependent
e.g. DSM IV, DSM 5, …

Stable through time

Cultural dependent
e.g. Hikikomori

Independent from culture

Heterogeneous Homogeneous

Symptoms → Syndromes → Diagnosis

- Mechanistic explanation

-
Necessary for diff. diag and 

prog.
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NUMERIC SYMPTOMS44

“subjects have no need to be equipped
with multiple sensors or even be
burdened by invasive devices (e.g., 
endoscopy) [...] Additionally, CA can 
make it feasible to collect data from
subjects via mobile devices (e.g., a 
smartphone), which can provide the 
subjects 24×7 monitoring service.”
Qian et al. 2020

Yes.
+ no judgment
+ easy to access (smartphones)
+ no biases (patients and clinicians

https://www.frontiersin.org/article/10.3389/fdgth.2020.00005/full
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NUMERIC SYMPTOMS

45

Mouchabac et al. 2021

https://doi.org/10.1080/19585969.2022.2042165
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NUMERIC SYMPTOMS46

“subjects have no need to be equipped
with multiple sensors or even be
burdened by invasive devices (e.g., 
endoscopy) [...] Additionally, CA can 
make it feasible to collect data from
subjects via mobile devices (e.g., a 
smartphone), which can provide the 
subjects 24×7 monitoring service.”
Qian et al. 2020

Yes.
+ no judgment
+ easy to access (smartphones)
+ no biases (patients and clinicians)

https://www.frontiersin.org/article/10.3389/fdgth.2020.00005/full
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NUMERIC SYMPTOMS47

“subjects have no need to be equipped
with multiple sensors or even be
burdened by invasive devices (e.g., 
endoscopy) [...] Additionally, CA can 
make it feasible to collect data from
subjects via mobile devices (e.g., a 
smartphone), which can provide the 
subjects 24×7 monitoring service.”
Qian et al. 2020

Yes.
+ no judgment
+ easy to access (smartphones)
+ no biases (patients and clinicians)
+ epistemic injustices

https://www.frontiersin.org/article/10.3389/fdgth.2020.00005/full
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SYMPTOMS NETWORKS

48          
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SYMPTOMS NETWORKS
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SYMPTOMS NETWORKS
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Conclusion

51

Doggy bag
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DOGGY BAG

▹ Beware of preconceived ideas about medical practice 
when you are a computer scientist (get trained!)

▹ Objectivity is not necessarily better than subjectivity

▹ Symptoms instead of diagnoses

52
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Thank you for 
your attention!

QUESTIONS?

53

vincent.martin@labri.fr

@V_P_Martin

Vincent-P-Martin
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BONUS : « BUT IT WORKS ! »

54

▹ Adversarial attacks
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BONUS : « BUT IT WORKS ! »

55

▹ Adversarial attacks

▹ Digression: music information retrieval
▸ 2013 MIREX challenge « Audio Latin Music Genre 

classification task »

Sturm 2016

https://paperswithcode.com/paper/the-horse-inside-seeking-causes-behind-the
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BONUS : « BUT IT WORKS ! »

56

Time stretching 

32 values 

in [0.85, 1.15]
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BONUS : « BUT IT WORKS ! »

▹ Adversarial attacks

▹ Digression: music information retrieval

▹ The horse of Dr. Von Osten (Pfungst,1911)

57
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BONUS : « BUT IT WORKS ! »

58

▹ Adversarial attacks

▹ Digression: music information retrieval

▹ The horse of Dr. Von Osten (Pfungst,1911)

Solution ? 
Irrelevant transformations

Sturm 2014

http://dx.doi.org/10.1109/TMM.2014.2330697
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59

THE END
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DEEP LEARNING ?

1. IS19 challenge: winner = Fischers vectors + SVR
Recent DL models : perf < IS19

2. C. Rudin 2019 « Stop explaining black box machine learning 
models for high stakes decisions and use interpretable models 
instead », Nature Machine Intelligence

3. Meta analyses : Christodoulou « A systematic review shows no 
performance benefit of machine learning over logistic regression 
for clinical prediction models» J. Clinic. Epidemio.

➔Did you put as much efforts in logistic regression than in tunning a 
deep learning model? 

60
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61

IS EXPLAINABILITY ENOUGH?
Vilone et al. 2021 “Notions of explainability and evaluation approaches for 
explainable artificial intelligence”, Information Fusion

https://linkinghub.elsevier.com/retrieve/pii/S1566253521001093
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WHAT DO WE DETECT ?
EXAMPLE 1: BIPOLAR DISORDER62

Bipolar disorderS
▹ Diag. = based on

variations and
duration

▹ How to detect BD with
only 1 recording ?

▹ State vs. Trait
(same for all Ψ 
disorders)

https://www.osmosis.org/learn/Bipolar_disorder

https://www.osmosis.org/learn/Bipolar_disorder
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WHAT DO WE DETECT?
EXAMPLE2: DEPRESSION

What does a ML classifier learn ?

▹ Difference between groups
▸ Sub-group? 
▸ Symptom? 
▸ Other bias?
▸ ?

▹ + /!\ Temporality /!\

▹ NOT “depression 
disorder”

64

Depressive vs. HC with bad mood


