
Back to the big wide world

Vincent P. MARTIN

How to integrate voice biomarkers into clinical practice in psychiatry?
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1/3 depression

Without structured mental health care

https://www.who.int/news-room/fact-sheets/detail/mental-disorders


3 Needs: Follow-up

Accessible

Regular

Ecological

Fatigue

Depression

Sleepiness …

80% of the 
world pop.

Smartphones



4 Needs

“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”

REGULAR

ECOLOGICAL

OBJECTIVE

Cummins et al. 2015 Speech Communication

https://www.sciencedirect.com/science/article/abs/pii/S0167639315000369


5 Need for objective diagnosis

Aboraya 2007 World Psychiatry

28mhealth professionals

87% diagnosis = not reliable14,9% definitions of the diseases

21,6%patients’ characteristics

63,5% clinicians’ characteristics

https://pubmed.ncbi.nlm.nih.gov/20428301/
https://pubmed.ncbi.nlm.nih.gov/20428301/


6 Need for objective diagnosis

Kendell 1971, Arch Gen Psychiatry

http://archpsyc.jamanetwork.com/article.aspx?doi=10.1001/archpsyc.1971.01750140027006
http://archpsyc.jamanetwork.com/article.aspx?doi=10.1001/archpsyc.1971.01750140027006


7

Clinicians need objective assessements
of psychiatric disorders



8 State of the art

125studies

Low et al. 2020, LIO

68depression

23schizophrenia

21bipolar disorder

12 PTSD

6 anxiety

3 eating disorders

1 OCD

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7042657/


9 Where are they?



10 Sociology of traduction

« Big wild world » « Small world of the 
laboratory »

2) « New possible 
states of the world »

Callon, Lascoumes, Barthes Agir dans un monde incertain

High concentration of 
technique and knowldege
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Clinicians need objective assessements
of psychiatric disorders



12 Why estimating the diagnosis is a bad idea

1

Clinical practice

2

Heterogeneity

3

Unstability



13
‘You may have depression’

‘You have a 80% probability of having
schizophrenia’

‘You are bipolar’



14 Why estimating the diagnosis is a bad idea

1

Clinical practice

2

Heterogeneity

Symptoms → diagnosis → treatments

Diagnostic announcement = critical 



15 Heterogeneity Depression =
• At least 5
• n°1 or n°2

326 profiles

Anhedonia1

Depressed mood2

Energy4

Appetite5

Worthlessness6

Concentration7

Motor slowdown8

Suicide ideation9

Sleep3

Eiko Fried: 
STAR*D (2015) :  
1030 profiles / 3703 “depressive” 
patients (DSM-5)

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


16 Heterogeneity

Newson 2021, Frontiers in Psychiatry

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

considered»

107349 patients

10 most prevalent disorders

47 symptoms

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


17 Why estimating the diagnosis is a bad idea

1

Clinical practice

2

Heterogeneity

3

Unstability

2023
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18 Why estimating the diagnosis is a bad idea

1

Clinical practice

2

Heterogeneity

3

Unstability



19 What is the role of diagnostic ?

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

• Recognition by society and specialists 

• Communication



20 What can we do?

Treatment = symptoms & signs

Clinical interwiew = symptoms & signs



65

21 Estimation of symptoms

1

Clinical practice

2

Heterogeneity

3

Unstability

Health New tasks

→ Stable through time and 
culture

→ Fundamental unit of 
clinical reasoning

→Treatment

→ Diagnosis announcement



22 Estimation of symptoms

New tasks

Prognostic

Differential diagnosis

Therapeutic targeting

How will the patient evolve in the coming
days/weeks/months?

Distinguishing ressembling but different
disorders (e.g. unipolar depression vs. bipolar
disorder)

Precision therapeutic based on symptoms

Health



23 Estimation of symptoms

New tasks

Anhedonia1

Depressed mood2

Energy4

Appetite5

Worthlessness6

Concentration7

Motor slowdown8

Suicide ideation9

Sleep3

≠ PathologyHealth
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24 Estimation of symptoms

1

Clinical practice

2

Heterogeneity

3

Unstability

Health New tasks

→ Stable through time and 
culture

→ Fundamental unit of 
clinical reasoning

→Treatment

→ Diagnosis announcement



Clinicians need objective assessements of 
symptoms

25

Clinicians need objective assessements of 
psychiatric disorders
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Is estimating symptoms instead
of diagnosis enough?



27 Psychiatrists point of view

Bourla et al. 2018, JMIR

515 psychiatrists

1/3 situation 

• Smartphone EMA
• Connected wristband
• MRI Machine learning

Data privacy
and security

Therapeutic
alliance

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


28 Psychiatrists point of view

Acceptability

MaleFemaleSex

Psychoanalytic NeurobiologicalCBT
Integrative/systemic

Theoretical
approach

Professor
Assistant Prof.Resident

Hosp. practitionner
Assistant practitionner
Private practitionner

Role

Practice
Adult psy.
Addiction

Geriatric psy.

Child psy.
Forensic psy.

1990-20092010-20152016-2020Graduation



Some clinicians may use complementary
objective assessements of symptoms

29

Clinicians need objective assessements
of psychiatric disorders



30 Lessons from self-tracking data

1 2

20 French 

Sleep specialists

3

12 Belgian

GP and cardiologists

23 Danish

General practitioners

Haase et al. 2023, 
Social Studies of Science

Calvignac 2023, 
Médecine du Sommeil

Gabriels et al. 2018, 
JMIR

http://journals.sagepub.com/doi/10.1177/03063127231164345
https://linkinghub.elsevier.com/retrieve/pii/S1769449323002169
http://www.jmir.org/2018/1/e10/


31 General practitioners

Reliability/accuracy
transparency

Recontextualisation
→ actionability

Haase et al. 2023, SSS

http://journals.sagepub.com/doi/10.1177/03063127231164345


32 General practitioners Recontextualisation
→ actionability

Self-reported
questionnaires

Cardiac data

Sleep data

Haase et al. 2023, SSS

 Who initiated the test
 Why the patient had conducted

the test

http://journals.sagepub.com/doi/10.1177/03063127231164345


33 General practitioners Recontextualisation
→ actionability

Self-reported
questionnaires

Cardiac data

Sleep data

Gabriels et al. 2018, JMIR
Haase et al. 2023, SSS

http://www.jmir.org/2018/1/e10/
http://journals.sagepub.com/doi/10.1177/03063127231164345


34 General practitioners Recontextualisation
→ actionability

Self-reported
questionnaires

Cardiac data

Sleep data

Complementary
exams

Haase et al. 2023, SSS

http://journals.sagepub.com/doi/10.1177/03063127231164345


35 General practitioners Recontextualisation
→ actionability

Self-reported
questionnaires

Cardiac data

Sleep data

Complementary
exams

Nothing

Haase et al. 2023, SSS

http://journals.sagepub.com/doi/10.1177/03063127231164345


36 General practitioners Recontextualisation
→ actionability

Self-reported
questionnaires

Cardiac data

Sleep data

Complementary
exams

Nothing

Haase et al. 2023, SSS

http://journals.sagepub.com/doi/10.1177/03063127231164345


37 General practitioners Recontextualisation
→ actionability

Self-reported
questionnaires

Cardiac data

Sleep data

Haase et al. 2023, SSS

http://journals.sagepub.com/doi/10.1177/03063127231164345


Some clinicians may use complementary
and contextualized objective 
assessements of symptoms

38

Some clinicians may use complementary
objective assessements of symptoms



39 General practitioners

Expertise

Time (52 patients 
interaction/day)

Self-reported
questionnaires

Cardiac data

Sleep data

Sleep
clinic

Haase et al. 2023, SSS

http://journals.sagepub.com/doi/10.1177/03063127231164345


40 Lessons from self-tracking data

1 2

20 French 

Sleep specialists

3

12 Belgian

GP and cardiologists

23 Danish

General practitioners

Haase et al. 2023, 
Social Studies of Science

Calvignac 2023, 
Médecine du Sommeil

Gabriels et al. 2018, 
JMIR

http://journals.sagepub.com/doi/10.1177/03063127231164345
https://linkinghub.elsevier.com/retrieve/pii/S1769449323002169
http://www.jmir.org/2018/1/e10/


41 Sleep specialists

Reliability/accuracy
transparency

Ferrario and Loi 2022, SSRN

Vilone and Longo 2021, Information fusion

Transparency? Actionability? Faithfulness? Interpretability? 
Informativeness? Explicability? Explicitness?

Patients behavior

https://www.ssrn.com/abstract=4020557
https://www.ssrn.com/abstract=4020557
https://linkinghub.elsevier.com/retrieve/pii/S1566253521001093
https://linkinghub.elsevier.com/retrieve/pii/S1566253521001093


42 Sleep specialists

Reliability/accuracy
transparency

Ferrario and Loi 2022, SSRN

Kästner et al. 2021, IEEE REW

Explainability contributes to trust
Explainability is not necessary for trustPatients behavior

https://www.ssrn.com/abstract=4020557
https://www.ssrn.com/abstract=4020557
https://ieeexplore.ieee.org/document/9582305/


43 Sleep specialists

1 Variety of offers on the market

‘Datadvertasing' approaches
= insincere advertising because too flattering.

Reliability/accuracy
transparency

Patients behavior

Calvignac 2023, Médecine du Sommeil

https://linkinghub.elsevier.com/retrieve/pii/S1769449323002169
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179 applications

Leong et al. 2022 JMIR

2publications

Datadvertasing

https://www.jmir.org/2022/2/e27388


45

179

32 publi

49 claims
53% proofs

27% not clear

20% no proof

Larsen et al. 2019 Nature Digital Medicine

73 applications

Datadvertasing

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6550255/


46 Sleep specialists

1 Variety of offers on the market

Reliability/accuracy
transparency

Patients behavior

2 Validation pop.

Calvignac 2023, Médecine du Sommeil

https://linkinghub.elsevier.com/retrieve/pii/S1769449323002169


47 Sleep specialists

3 Score transparency and stability over time

1 Variety of offers on the market

Reliability/accuracy
transparency

Patients behavior

2 Validation pop.

Calvignac 2023, Médecine du Sommeil

https://linkinghub.elsevier.com/retrieve/pii/S1769449323002169


48 Sleep specialists

Patients behavior

Reliability/accuracy
transparency

"All the professionals interviewed, without exception, initially
asserted that, most of the time, these self-measurements
revealed less about sleep itself than about the sleeper. In
other words, it's not so much the data themselves as the act of
self-collection that carries meaning."

"The patient who comes in with an app they've been using for
three months, where they've noted many things, it's an
important aspect of the patient's personality, and it becomes
a lever for follow-up."
(Interview 8, pulmonologist, private sector, 30 years of experience, Île-de-France)

Adherence

Calvignac 2023, Médecine du Sommeil

https://linkinghub.elsevier.com/retrieve/pii/S1769449323002169
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Some clinicians may use complementary and 
contextualized objective assessements of 

symptoms

Some clinicians may use complementary, 
transparent, validated and contextualized

objective assessements of symptoms



50 Lessons from self-tracking data

1 2

20 French 

Sleep specialists

3

12 Belgian

GP and cardiologists

23 Danish

General practitioners

Haase et al. 2023, 
Social Studies of Science

Calvignac 2023, 
Médecine du Sommeil

Gabriels et al. 2018, 
JMIR

http://journals.sagepub.com/doi/10.1177/03063127231164345
https://linkinghub.elsevier.com/retrieve/pii/S1769449323002169
http://www.jmir.org/2018/1/e10/


51 GP & CardiologistsGP & Cardiologists

Gabriels et al. 2018, JMIR

Patient autonomy

Patient behavior
changes

http://www.jmir.org/2018/1/e10/


52 GP & CardiologistsGP & Cardiologists

Patient autonomy

Patient behavior
changes

Gabriels et al. 2018, JMIR

http://www.jmir.org/2018/1/e10/


53

« Big wild world » « Small world of the 
laboratory »

2) « New possible 
states of the world »

Callon, Lascoumes, Barthes Agir dans un monde incertain

High concentration of 
technique and knowldege

Health performance and health obsession



54 Health performance and health obsession

"Clearly, when the Excel spreadsheet is beautifully crafted, when the
graphs are meticulously detailed, we can clearly see the patient's
obsessive nature […]“
(Interview 1, neurologist, public sector, 12 years of experience, Occitanie)

Orthosomnia

Calvignac 2023, Médecine du Sommeil

Calvignac 2023, Médecine du Sommeil

https://linkinghub.elsevier.com/retrieve/pii/S1769449323002169
https://linkinghub.elsevier.com/retrieve/pii/S1769449323002169


55 Health performance and health obsession

Gabriels et al. 2018, JMIR

Worried well cohort Entertainment medicine

http://www.jmir.org/2018/1/e10/


56

https://fortune.com/2023/05/23/bryan-johnson-tech-ceo-spends-2-million-year-young-swapping-blood-17-year-old-son-talmage-70-father/



57 Health vs. performance of health

Calvignac 2023, Médecine du Sommeil

Insomnia
Worry about 

sleep

Stop using these tools

https://linkinghub.elsevier.com/retrieve/pii/S1769449323002169


58 Health vs. performance of health

Calvignac 2023, Médecine du Sommeil

Tool of self-investigation

Haase et al. 2023, SSS

https://linkinghub.elsevier.com/retrieve/pii/S1769449323002169
http://journals.sagepub.com/doi/10.1177/03063127231164345


59 Mechanical vs. Situated objectivity

Pantzar et al. 2017, Digital Health

Mechanical objectivity Situated objectivity

vs.

http://journals.sagepub.com/doi/10.1177/2055207617712590


60

Some clinicians may use complementary, 
transparent, validated and contextualized

objective assessements of symptoms

For some patients, some clinicians may use 
complementary, transparent, validated and 
contextualized objective assessements of 

symptoms



61 To go further

West et al. 2018, CHI

https://dl.acm.org/doi/10.1145/3173574.3174058


TRANSDISCIPLINARITY

INTERDISCIPLINARITY

PLURIDISCIPLINARITY

62 Conclusion

DIGITALHEALTH

Telemedicine

?

Application of digital 
technology to health
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Clinicians need objective assessements of 
psychiatric disorders

For some patients, some clinicians may use 
complementary, transparent, validated and 
contextualized objective assessements of 

symptoms



64 Conclusion

Haase et al. 2023, SSS

http://journals.sagepub.com/doi/10.1177/03063127231164345
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Instead of asking the people involved in a problematic
situation, developers, educators, technologists and
sociologists get their information about 'what these
people really want and need' from theoretical studies
carried out by their esteemed colleagues in what they
think are the relevant fields. Not live human beings, but
abstract models are consulted; not the target
population decides, but the producers of the models.

Paul Feyerabend, Against Method (1975)
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COMPUTER SC.

INNOVATION

Voice biomarkers of 
DISORDERS

Accessible Regular Ecological

EPISTEMOLOGY

ETHICSPSYCHIATRY

SOCIOLOGY

Heterogeneity of 
disorders

Interference with
therapeutic relationship

Responsability of 
clinican decisionNo improvement in 

follow-up



Voice biomarkers of 
SYMPTOMS
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EPISTEMOLOGY

ETHICSPSYCHIATRY

Accessible Regular Ecological

COMPUTER SC.

INNOVATION

SOCIOLOGY

Heterogeneity of 
disorders

Clinicians stay at the heart
of the care

Clinicians remain
decision-makersSupplementary

information

Improvement of the follow-up
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vpmartin@proton.me
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