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A picture is worth a thousand 

words...



A surgical room in 1963



A surgical room in 2017



Psychiatric office in 1963



Psychiatric office in 2017



Our competitors have already 

taken steps …



https://www.bevy.co/



Do we really need more options?

Do we have unmet needs?

• Reach

• Delay between onset of problem and help-

seeking

• Access

• Adherence

• Efficacy and effectiveness

• Overcoming stigmatisation



Do we really need more options?

Do we have unmet needs?

• Overcoming stigmatisation: NO

• Reach: we offer treatment to 20%

• Delay between onset and help-seeking: 10 y

• Access: long waiting lists

• Adherence: 70% at 3 months

• Efficacy and effectiveness: 50%
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In the future... or right now?

John wakes up on Sunday with a terrible 

hangover. He can’t remember how the 

night ended. It’s not the first time, and he 

decides to take action.



He surfs the web with his 

phone and decides to 

download one of the available 

APPs. He chooses one of the 

most sophisticated options.

First step: a few computarized 

adaptative questionnaires to 

be filled



He gets back a treatment plan that includes: 

• tailored virtual counseling,

• virtual reality therapy 

• monitorization of the digital phenotype 

• a sensor to monitor alcohol in sweat 

He receives the package in 2h through Amazon Prime. 



In the future... or right now?



Which new technologies look promising?

• Artificial Intelligence

• Digital phenotyping

• Wearable devices

• Virtual Reality

• Transcranial Magnetic Stimulation

• Digital interventions
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Artificial intelligence

Machine learning

• Computerized Adaptive Testing

• Embodied conversational agents (avatars)

• Robots

• Automated linguistic analysis



Computerized adaptive testing

(CATs)

• Fourteen CATs were administered from eight PROMIS 

domains to generate a comprehensive health status profile.

• The results demonstrated the validity of PROMIS CATs, 

which require only 4–6 items in each domain.

• Next step: embodied interactive agents (avatars)



Embodied Interactive Agents





MI skills of the NAO robot



How does it feel?



Is group therapy feasible?



AI in an online alcohol problems forum

• Aggregate data from 2 studies: 154+800

• A boosted decision tree classifier, using features from both 

‘Bag-of-Words’ and ‘Linguistic Inquiry and Word Count’

performed best in identifying problems disclosed within 

the discussion forum, achieving 88% sensitivity and 82% 

specificity in a cohort of patients in recovery.

(Kornfield et al, 2018)



Artificial Intelligence. 

How intelligent is it?

• Prediction of relapse in alcohol, using clinical data: 77% (Connor et al., 

2007)

• Prediction of success on the basis of both treatment and patient 

characteristics : AUC 0.793 and 0.820 (Acion et al., 2017)

• A model based on bayesian networks predicts relapse using 2934 

sources of data from 152 AUD patients (AUC between 0.829 and 0.912 

(Chih et al., 2014)

• Resting state EEG shows promise in the identification of AUD patients 

compared to healthy volunteers: accuracy = 80.8, sensitivity = 82.5, 

specificity = 80; F = 0.78; (Mumtaz et al., 2017)

• There is ongoing work with cocaine and opiates (Ahn et al., 2016)

Diagnosis

Prognosis
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Digital phenotyping

• Digital phenotyping is defined as the “moment-by-

moment quantification of the individual-level 

human phenotype in situ using data from personal 

digital devices.” (Jain et al., 2015)

• The data can be divided into two subgroups:

– active data (requires active input from the 

users: Ecological Momentary Assessment)

– passive data (such as sensor data and phone 

usage patterns)



Digital phenotype – Active data

SIDEAL



Ecological Momentary Assessment 

• Ecological Momentary Assessment (EMA) 

is the evaluation of:

– symptoms day to day, 

– in the patient’s usual environment, 

– free from recall biases (the patient self-assesses 

right then, not later; right there, not elsewhere)

(Ferreri et al., 2018)



Ecological Momentary Assessment 

• EMA apps are just as reliable as the scales used for 

psychiatric disorders and its acceptability is 

excellent (possibly even better) (Torous et al, 2015) 

• Several studies have shown that SUDs can be 

assessed in real time (Morgenstern et al, 2014; 

Lukasiewicz et al, 2007)

• Has been used in AUD to assess alcohol use, 

craving, stress, mood, PTSD symptoms, etc. 

(Ferreri et al, 2018)

• It leads to Ecological Momentary Interventions.



Ecological Momentary 

Interventions

• SMS messages

• Psychoeducation

• Realtime coping strategies

• Motivational messages

• Behavioral change promotion

• A virtual coach?

(Ferreri et al, 2018)



Digital phenotype – Passive data



Still some technical issues to be 

solved ...



But it is doable !!



And allows identification of alcohol 

intoxication through the user’s gait 

(accuracy 57-70%)

Arnold et al, 2015



And they just used the tri-

axis accelerometer!!

‘In future, we would like to gather data from 

additional sensors including the gyroscope, 

GPS, bluetooth, the compass and other inertial 

sensors.’
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Wearables

It is possible to obtain passive data from:

• Accelerometers

• Heart rate sensors

• Sleep trackers

• Skin conductance sensors

• Light sensors

• GPS



Wearables













Ethaxip



If properly used, with a humanistic and 

patient-centered approach, these new tools 

will help patients and clinicians reach better 

assessments, better informed decisions and 

better patient outcomes.



Which new technologies look promising?
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Virtual reality



After VRT, alcohol-dependent subjects showed 

decreased brain metabolism in the right lentiform

nucleus (P(FDR < .05) = .026) and right temporal lobe 

(BA38, P(FDR < .05) = .032) relative to that at 

baseline.





Patients didn’t seem enthusiastic...



Project: Virtual Reality (VR) therapy for the 

treatment of alcohol use disorders

AIMS:

•Identification of craving signs

•Development and validation of a craving 
measurement tool through ‘eye tracking’ technology

•Validation of VR scenarios to produce craving

•Efficacy of VR therapy in the treatment of resistent 
patients

Funded by the PNSD 

PI: Dr Gutiérrez Maldonado



• 75 patients and 95 healthy volunteers

• AUD patients experience more craving in negative 

mood situations

• Controls experience more cravings at night, in bars 

and in weekends



• 24 AUD patients

• Attentional bias  with abstinence > 4months



Attentional bias

Ghita et al, in press



• 13 studies

• Clear limitations: 
– No RCT

– No evidence of generalization of craving responses in 

the real world

– No data on long term effect

• Consistent results with regards to eliciting and 

reducing alcohol craving
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Brain Stimulation Techniques

rTMS
repetitive Transcranial 

Magnetic Stimulation

tDCS
transcranial Direct 

Current Stimulation

DBS
Deep brain 

Stimulation

Coles et al, 2018



• 45 patients with AUD allocated to active and sham rTMS in a 

2 : 1 ratio

• Received active and sham rTMS to the right DLPFC (10 

sessions). 

• At 1 month - significant reduction in the active group in the 

Alcohol Craving Questionnaire 

• The effect size for treatment with time interaction was 

moderate (h2 = 0.401).



• The features of the intervention make it the perfect placebo, 

and should temper our enthusiasm until follow-up studies are 

conducted.

• We need additional studies to replicate findings, assess effects 

on drinking behavior, validate that TMS is the active 

component of the intervention and determine mechanism.

Trafton, J. 2010



Makani et al, 2017

Alcohol:

• 193 subjects

• 8 studies 





rTMS studies on alcohol

Author N # ses Brain region Design Technique Results

Addolorato 11 1 L&R DLPFC Sham-controlled dTMS alcohol

Herremans 29 1 R DLPFC Sham-controlled rTMS Negative

Herremans 36 1 R DLPFC Sham-controlled rTMS Negative

Hoppner 19 1 L DLPFC Sham-controlled rTMS Negative

Ceccanti 18 10 MPFC Sham-controlled dTMS alcohol

Girardi 24 10 MPFC Open label dTMS craving

Herremans 26 15 R DLPFC Open label rTMS craving

Mishra 20 10 L&R DLPFC Randomized rTMS craving

Mishra 45 10 DLPFC Sham-controlled rTMS craving

Coles et al, 2018



tDCS studies on alcohol

Author N # 

ses

Brain region Design Technique Results

Wietschorke 30 1 DLPFC Sham-controlled Ca− L craving

Den Uyl 41 1 DLPFC Sham-controlled Ca− R craving

Nakamura 49 1 DLPFC Sham-controlled Ca− R Negative

Den Uyl 91 4 DLPFC Sham-controlled Ca− R Negative

Klauss 33 5 DLPFC Sham-controlled Ca− L relapse

Da Silva 13 5 FTP Sham-controlled Ca− R relapse

Boggio 13 2 L&R DLPFC Sham-controlled crossover craving

Coles et al, 2018



One example: cocaine



Outcome at one month



Brain activity is organized into functional 

networks. Two are relevant to SUDs: 

• The salience network (SN), crucial for 

cognitive control and response inhibition.

• The ventromedial network (VMN) that 

corresponds to the reward circuit.



Brain Functional Networks

Coles et al, 2018



rTMS and tDCS treatment strategies

• Stimulation of the core SN nodes in the 

dorsal anterior cingulate cortex, dorsolateral 

prefrontal cortex, and anterior insula. 

• Inhibition of the VMN for quenching the 

pathological incentive salience underlying 

SUDs.

Coles et al., 2018
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Cochrane review. Main results.

• 57 RCTs; 34,390 participants

• 41 RCTs; 19,241 participants in meta-analysis

23 g alcohol weekly (95% CI 15 to 30)

One binge drinking per month. 15 studies (3587 

participants)

One unit per drinking occasion per month. 15 

studies (9791 participants)

• No difference vs. face-to-face intervention

Kaner et al., 2017



Behavior Change Techniques used

• Feedback on behavior 85.7%

• Social comparison 81.0%

• Feedback on outcomes of behavior 69.0%

• Social support 64.3%

• Instruction on how to perform 52.4%

• Salience of consequences 50.0%

• Biofeedback 50.0%

Garnett et al., 2018



More effective 

Behavior Change Techniques

• Behavior substitution  95 gpw 
(95% CI:−162.90, −27.34)

• Problem solving 46 gpw

(95% CI: −90.97, −0.87)

• Credible source 32 gpw
(95% CI: −60.64,−3.55)

gpw = grams per week 

Garnett et al., 2018



It does not always work….



EFAR Project 

A randomised controlled non-inferiority trial of 

primary care-based facilitated access to an 

alcohol reduction website (EFAR Spain)

ClinicalTrials.gov NCT02082990

Funding source (PI042924) 



GP 
recruits
patient

Patient
enters the

web

AUDIT-C

If positive

Assessment

Informed Consent

Randomization 1:1

Face to
face

On line

Online follow-up of 

patients at 3 and 12 

months

López-Pelayo et al., 2014



Difficulties found in EFAR

Planned Real

PHC professionals 113 83

Leaflets 150 78

Patients per professional 9 4

Total patients 1000 368

Length (months) 12 24



A-Chess



A-Chess



Sideal



Fazzino et al, 2018



Key elements of APPS

• Immediate access

• Assesment & Intervention in real time

• Enhances self-management

• Simplifies monitorization

• Need to design them with a motivational 

perspective and through co-creation



FDA authorized APPs





Summary

• New technologies will change radically the 

assessment of AUD

• Data on new treatments are exciting but still 

preliminary

• Change has already begun. Jump on the train 

before you miss it!

• It is crucial to use the new tools with a humanistic, 

motivational, patient-centered approach.



I know that I know nothing

Socrates & Plato
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