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Why choose eB2?

eB2 Research Platform

The evidence generated from collecting the 
digital footprint of a person in daily life 
conditions is useful across an array of 
research applications.

Our configurable eB2 Research platform 
leverages is a fit-for-purpose solution to 
support and enhance observational 
research and clinical trials, gather disparate 
real data assets, provide analytics to 
support different audiences and establish a 
repository and analytic platform.

eB2 Research Platform 
for academic and clinical research

Accelerate the generation of scientific 
and medical knowledge, by providing 
information and objective measures 
on the behaviour and functionality of 
patients in real life conditions:

Behavioural changes and instability
Mobility
Physical activity
Social activity
Sleep

Analysis of aggregated data 
with Artificial Intelligence algorithms.

PHARMA
Phase II-IV 
clinical trials

ACADEMY
Research and 
behavioral 
studies

CLINICAL 
FIELD
Observational
studies
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App for users/patient/caregiver

Portal for the professional

Cloud service
Gathered data: location & mobility, 
steps, physical activities, Smartphone 
usage, sleep, social network activity, 
wearable data (Fitbit, Garmin), 
emotions, voice prosody, typing

Assistance with study setup

Questionnaires and clinical scales

Medication adherence

Fulfillment of tasks

Basic Module
.

Additional Modules

Behavioral Analytics Cloud

Data 
Quality

Data Gathering
& Integration

Machine 
Learning

Common Data 
Model

Intelligent Monitoring

Analysis
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eB2 is an innovation leader, 
solidly founded on research in 
mobile health (mHealth) 
technology for health. The team 
integrates artificial intelligent and 
machine learning expertise with 
medical and specialized 
operational capabilities. We help 
in the design and execute studies 
in all the phases. 

eB2 Research References
eB2 team has participated in numerous clinical studies and research projects
and has published the obtained results in high impact journals.

10+
observational studies and 

clinical trials

20+
retrospective studies

15+
years applying AI for health

STUDY PROTOCOL Open Access

Study protocol of a randomised clinical trial
testing whether metacognitive training can
improve insight and clinical outcomes in
schizophrenia
Javier-David Lopez-Morinigo1,2,3*, Verónica González Ruiz-Ruano1,2, Adela Sánchez Escribano Martínez1,2,
María Luisa Barrigón Estévez1,2, Laura Mata-Iturralde1, Laura Muñoz-Lorenzo1, Sergio Sánchez-Alonso1,
Antonio Artés-Rodríguez4, Anthony S. David5 and Enrique Baca-García1,2,6,7,8,9,10

Abstract

Background: Although insight in schizophrenia spectrum disorders (SSD) has been associated with positive
outcomes, the effect size of previous treatments on insight has been relatively small to date. The metacognitive
basis of insight suggests that metacognitive training (MCT) may improve insight and clinical outcomes in SSD,
although this remains to be established.

Methods: This single-center, assessor-blind, parallel-group, randomised clinical trial (RCT) aims to investigate the
efficacy of MCT for improving insight (primary outcome), including clinical and cognitive insight, which will be
measured by the Schedule for Assessment of Insight (Expanded version) (SAI-E) and the Beck Cognitive Scale (BCIS),
respectively, in (at least) n = 126 outpatients with SSD at three points in time: i) at baseline (T0); ii) after treatment
(T1) and iii) at 1-year follow-up (T2). SSD patients receiving MCT and controls attending a non-intervention support
group will be compared on insight level changes and several clinical and cognitive secondary outcomes at T1 and
T2, whilst adjusting for baseline data. Ecological momentary assessment (EMA) will be piloted to assess functioning
in a subsample of participants.

Discussion: To the best of our knowledge, this will be the first RCT testing the effect of group MCT on multiple
insight dimensions (as primary outcome) in a sample of unselected patients with SSD, including several secondary
outcomes of clinical relevance, namely symptom severity, functioning, which will also be evaluated with EMA,
hospitalizations and suicidal behaviour.

Trial registration: ClinicalTrials.gov: NCT04104347. Date of registration: 26/09/2019 (Retrospectively registered).

Keywords: Schizophrenia spectrum disorders, Metacognitive training, Insight, Ecological momentary assessment

Background
Schizophrenia and related disorders remain associated
with relatively poor psychosocial outcomes [1]. Impaired
insight has been reported to be the strongest predictor
of this poor outcome in psychotic disorders [2]. How-
ever, the effect size of previous treatments on insight

changes in psychotic disorders has been relatively small
to date [3, 4], which may have been the result of not
tackling the actual underpinnings of insight in psychosis.
Several theories have been proposed to explain what

underlies ‘lack of insight’ in schizophrenia spectrum dis-
orders. First, lack of insight could be viewed as having a
function in terms of being protective or preserving self-
esteem, i.e., a denial mechanism [5]. Second, lack of
insight may also be considered as a primary symptom of
the disorder [6]. Third, the neurocognitive basis of
insight was in part supported by a meta-analysis [7],
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Combining mobile-health (mHealth) and
artificial intelligence (AI) methods to avoid
suicide attempts: the Smartcrises study
protocol
Sofian Berrouiguet1,2,3*, María Luisa Barrigón4,5, Jorge Lopez Castroman6, Philippe Courtet7,
Antonio Artés-Rodríguez8,6 and Enrique Baca-García8,6

Abstract

Background: The screening of digital footprint for clinical purposes relies on the capacity of wearable technologies
to collect data and extract relevant information’s for patient management. Artificial intelligence (AI) techniques
allow processing of real-time observational information and continuously learning from data to build
understanding. We designed a system able to get clinical sense from digital footprints based on the smartphone’s
native sensors and advanced machine learning and signal processing techniques in order to identify suicide risk.

Method/design: The Smartcrisis study is a cross-national comparative study. The study goal is to determine the
relationship between suicide risk and changes in sleep quality and disturbed appetite. Outpatients from the
Hospital Fundación Jiménez Díaz Psychiatry Department (Madrid, Spain) and the University Hospital of Nimes
(France) will be proposed to participate to the study. Two smartphone applications and a wearable armband will
be used to capture the data. In the intervention group, a smartphone application (MEmind) will allow for the
ecological momentary assessment (EMA) data capture related with sleep, appetite and suicide ideations.

Discussion: Some concerns regarding data security might be raised. Our system complies with the highest level of
security regarding patients’ data. Several important ethical considerations related to EMA method must also be
considered. EMA methods entails a non-negligible time commitment on behalf of the participants. EMA rely on
daily, or sometimes more frequent, Smartphone notifications. Furthermore, recording participants’ daily experiences
in a continuous manner is an integral part of EMA. This approach may be significantly more than asking a
participant to complete a retrospective questionnaire but also more accurate in terms of symptoms monitoring.
Overall, we believe that Smartcrises could participate to a paradigm shift from the traditional identification of risks
factors to personalized prevention strategies tailored to characteristics for each patient.

Trial registration number: NCT03720730. Retrospectively registered.

Keywords: Suicide, Data mining, Sensors, Smartphone, Wearables
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