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VIRTUAL REALITY THERAPY  

Application of  Virtual Reality in phobia treatment  

Keywords: Virtual Reality, mental healthcare, phobia treatment 
 
 

Virtual Reality (VR) is a 3D environment generated by computer which can be explored and 
interacted with by a person and where various experiences can be simulated. It can increase 
the efficacy of psychotherapy treatment for anxiety and other mental disorders.  
A phobia is a type of mental disorder causing an irrational fear of something (a situation, 
living creatu re, place, object, etc.) that's unlikely to cause harm. The exposure to the fear 
source  in a safe environment, known as exposure therapy, is a very effective phobia 
treatment.  

 

VR exposure therapy (VRET) is a form of exposure therapy that uses VR technology and it proved to 

be very useful in the treatment of the most types of phobias. VRET enables very authentic experiences 

for the patient and gradual exposure, under the complete control of the therapist. Other important 

benefits of VRET are: 

- enables mental health specialists to design highly individualized treatment plans 

- allows patients control over their own exposure 

- can offer lower costs than conventional treatment programs 

- provides a more engaging and more authentic experience, resulting in greater effectiveness 

- enables highly interactive experiences, allowing patients to maintain a sense of control even as they 

experience anxiety triggers 

These advantages and the increasing availability and affordability of VR technology caused a massive 

growth in the use of VRET by the mental health specialists. 

 

Source: CogniHub. Retrieved from: https://www.cognihab.com/blog/vret-exposure-therapy/ 

  

https://www.cognihab.com/blog/vret-exposure-therapy/
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Application of Virtual Reality in phobia treatment  
 
 

 
   

 
 

 
 

 
 

Images retrieved from https://medanima.ro/ 

 
Med Anima  is a Romanian medical centre specialised in 
neuropsychiatric disorders that offers medical consulting in 
psychiatry, integrative psychotherapy and cognitive behavioural 
psychotherapy, clinical psychology, psychological counselling. 
They are a promoter of innovation and research in their field of 
activity, including the implementation of VRET for treating 
various forms of phobia. Some approaches used by Med Anima 
are presented below. 
 
Hemophobia , or fear of blood, is treated by gradually exposing 
the patient to situations such as blood collection, in a virtual 
environment, under the control of a therapist. During the VRET 
session, the therapist includes various situations and anxiogenic 
stimuli. 
 
Fear of flying  is best treated through exposure combined with 
relaxation and cognitive restructuring techniques. VR is a very 
suitable tool because offers significant reduction of the costs and 
efforts comparative to in vivo exposure. 
 
Acrophobia (fear of heights) is treated by exposing the patient 
to heights using VRET. VR offers huge advantages, such as 
multiple exposure parameters, acceptability for the patient, 
costs reduction, etc. 
 
Other phobias treated with VRET: claustrophobia  (fear of 
confined space), agoraphobia  (fear of places or situations 
where escape might be difficult), glossophobia  (the fear of 
public speaking), fear of driving  a car, fear of animals , social 
phobia , etc. 
 

 
Application target audience:  

¶ Mental health specialists such as psychiatrists, nurses, 
psychologists; 

¶ VET trainers for mental health specialists;  

¶ Managers and policy makers from mental health sector. 

 
Resources used:  

https://medanima.ro/servicii/terapia-prin-realitatea-virtuala 

 

 
Further reading:  

¶ Albakri, G. et al. (2022) Phobia Exposure Therapy Using 
Virtual and Augmented Reality: A Systematic Review. Appl. 
Sci., 12, 1672. https://doi.org/10.3390/app12031672  

¶ Gottlieb A, et al. (2021) The Efficacy of a Virtual Reality 
Exposure Therapy Treatment for Fear of Flying: A 
Retrospective Study. Front. Psychol. 12:641393. doi: 
10.3389/fpsyg.2021.641393  

¶ Chung OS et al. (2022) Implementation of Therapeutic 
Virtual Reality into Psychiatric Care: Cliniciansô and Service 
Managersô Perspectives. Front. Psychiatry 12:791123. doi: 
10.3389/fpsyt.2021.791123 

https://medanima.ro/
https://medanima.ro/servicii/terapia-prin-realitatea-virtuala
https://doi.org/10.3390/app12031672
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WEARABLES FOR DEPRESSION  

Application of  wearable devices for depression management  

Keywords: Wearable devices, mental healthcare, depression, machine learning 
 
 

Depression is one of the leading causes of the global burden of disease (Vos et al., 2016) due 
to its severity, its prevalence, and its mostly recurrent and sometimes chronic course 
(Richards, 2011). In spite of the availability of efficient treatments (ma inly antidepressant 
medication and psychotherapy), the effect of each treatment on each patient is not the same 
and normally takes time to have an impact. Depression patients tend to experience long 
periods of uncertainty and clinical decisions are made wi th limited subjective information 
which ends up having implications in that the vast majority of patients do not receive 
guideline -oriented treatments (Thornicroft et al., 2017). Health systems have to make efficient 
and effective use of their limited reso urces which currently is translated, on many occasions, 
into long waiting times until patients get an appointment with a psychiatrist or 
psychotherapist. Improving self -management/awareness and increasing the efficiency of the 
communication of the patients  with the treating physicians, psychotherapists or health care 
providers is crucial to reduce the present disease burden and therapeutic deficits.  
 
Wearable and smart mobile devices are equipped with sensors that can unobtrusively collect personal 

depression related data. By applying Artificial Intelligence (AI) and machine learning models to the 

wearable and mobile sensor data, it is possible to compute depression related markers and extract 

meaningful time patterns that are able to assess the severity of the symptoms, better understand the 

personal implications for each depression patient and predict near future episodes. Based on AI 

extracted knowledge, personalised information can be tailored to each depression patient helping them 

to better handle depression episodes. AI based extracted knowledge, together with visualization tools, 

provide a powerful mechanism for clinicians to help them in their decision-making process, having 

objective measures for personal treatment response and objective data for personal forecasting.  

 

Wearable AI enhanced depression management 
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Application of wearable devices for depression management  
 

 
   

 
Images retrieved from 

https://www.analog.com/en/thought-
leadership/how-advances-in-sensor-and-
digital-tech-yield-better-patient-care.html  

 
ADIôs innovative Vital Signs Monitoring (VSM) Study Watch 
is a 4th generation platform able to sense vital signs and provide 
raw data for AI models to extract depression related information.  
 
Several behavioural and physiological parameters have been 
found to be associated with depression and the course of 
depressive disorders, comprising physical activity, sleep, heart 
rate variability, skin conductance (Lee et al., 2021), and speech 
(Low et al., 2020). Having reliable, easy-to-wear devices, 
optimizing battery life and machine learning algorithms to 
provide continuous assessment is crucial for the final success 
and user acceptance of these technological solutions. Another 
important aspect for user acceptance is guaranteeing the data 
privacy, security and user control over it.  
 
Based on the sensors on ADIôs wearable device, several 
depression markers can be computed such as the quality of 
sleep, physical activity patterns and stress.  

 
Application target audience:  

¶ Patients suffering depression; 

¶ Clinicians taking decisions to optimize depression 
treatments;  

¶ Managers and policy makers from mental health sector. 

 
Resources used:  

https://www.analog.com/en/technical-articles/transition-from-
wearable-to-medical-device.html 

https://youtu.be/x4ASmJZ7LjM 

 
Further reading:  

¶ Vos, T., et al. (2016). Global, regional, and national 
incidence, prevalence, and years lived with disability for 310 
diseases and injuries, 1990ï2015: a systematic analysis for 
the Global Burden of Disease Study 2015. The Lancet, 
388(10053), 1545ï1602. https://doi.org/10.1016/S0140-
6736(16)31678-6  

¶ Richards, D. (2011). Prevalence and clinical course of 
depression: A review. Clinical Psychology Review, 31(7), 
1117ï1125. https://doi.org/10.1016/j.cpr.2011.07.004   

¶ Thornicroft, G., et al. (2017). Undertreatment of people with 
major depressive disorder in 21 countries. British Journal of 
Psychiatry, 210(2), 119ï124. 
https://doi.org/10.1192/bjp.bp.116.188078 

¶ Lee, S., Kim, H., Park, M. J., & Jeon, H. J. (2021). Current 
Advances in Wearable Devices and Their Sensors in 
Patients with Depression. Frontiers in Psychiatry, 12(June), 
1ï8. https://doi.org/10.3389/fpsyt.2021.672347  

¶ Low, D. M., Bentley, K. H., & Ghosh, S. S. (2020). Automated 
assessment of psychiatric disorders using speech: A 
systematic review. Laryngoscope Investigative 
Otolaryngology, 5(1), 96ï116. 
https://doi.org/10.1002/lio2.354  

https://www.analog.com/en/thought-leadership/how-advances-in-sensor-and-digital-tech-yield-better-patient-care.html
https://www.analog.com/en/thought-leadership/how-advances-in-sensor-and-digital-tech-yield-better-patient-care.html
https://www.analog.com/en/thought-leadership/how-advances-in-sensor-and-digital-tech-yield-better-patient-care.html
https://www.analog.com/en/technical-articles/transition-from-wearable-to-medical-device.html
https://www.analog.com/en/technical-articles/transition-from-wearable-to-medical-device.html
https://doi.org/10.1016/S0140-6736(16)31678-6
https://doi.org/10.1016/S0140-6736(16)31678-6
https://doi.org/10.1016/j.cpr.2011.07.004
https://doi.org/10.3389/fpsyt.2021.672347
https://doi.org/10.1002/lio2.354
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MOBILE TECHNOLOGIES FOR 
MENTAL HEALTH  

Mobile apps for the monitoring and management of mental 
health and emotional well -being  

Keywords: Mobile applications, Android, iOS, mental health, tracking 
 
 

mHealth consist in the use of mobile devices to collect aggregated health data, such as many 
fitness apps currentl y do. There are some mobile applications that collect information from 
patients and provide some clinical information about themselves for illness self -management 
purposes or for the monitoring by professionals. Examples of these apps are eMoods 
(https://emoodtracker.com ), Moodfit ( https://www.getmoodfit.com ), Bearable 
(https://bearable.app )  or eB2 MindCare ( https://eb2.tech/products/?lang=en#mindcare ). There 
is a lot of relevant data that can be collected by these apps from sensors or information from 
other apps installed on the patient's phone. This information includes, for example, patient 
location (e.g., to know whether he/she leaves home and the travelled distance), actigraphy 
(rest/activity cycles, such as steps and type of physical activity as well as sleep time), 
applications used by the patient (e.g., social networks), calls made (e.g., to know whether he/she 
contacts other people). These indicators can be presented to the pati ent in the form of 
visualizations for self -awareness or sent to a professional so that the patient can be monitored.  
 
The use of smartphones is nowadays ubiquitous. As a result, there are numerous mobile applications 

that have been developed in the field of health, and in particular in the field of mental health. These 

applications use mobile devices and technologies to collect data from patients in order to assess their 

condition and make a better diagnosis and monitoring. Interventions using apps on mobile devices have 

several advantages: 1) low threshold in their use, as they are portable and can be easily installed; 2) 

smartphones are part of our daily lives; 3) these apps can collect large amounts of data per patient 

leading to a more personalized monitoring; 4) these apps can collect large amounts of data from multiple 

patients leading to large-scale studies and interventions. 

 

Three examples of commercial mobile applications for mental health: eMoods (left), Bearable (centre), and Moodfit (right) 

https://emoodtracker.com/
https://www.getmoodfit.com/
https://bearable.app/
https://eb2.tech/products/?lang=en#mindcare
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Mobile technologies for mental health  
 

 
Image retrieved from 

https://eb2.tech/products/?lang=en#mindcare  

 
eB2-MindCare  is the result of more than 10 years of research 
work by a multidisciplinary team of engineers and psychiatrists, 
promoted by Universidad Carlos III de Madrid. eB2-MindCare 
is an eHealth application that provides physicians, patients, 
family members and caregivers with an objective and 
functional assessment of the condition of psychiatric patients. 
eB2-MindCare provides useful and interpretable information 
through customized, objective, and automated behavioural 
assessment tools that are easily, flexibly, and cost-effectively 
integrated into any health care service system. It is not just 
another application, it is a comprehensive solution; it works by 
collecting in an automatic and continuous way, through the 
smartphone or any other smart device, the patient's activity in 
the digital world. 

Application target audience:  

¶ Patients with mental health problems who install the app 
for awareness or monitoring by a professional 

¶ Professionals tracking patients through the data collected 
by the apps. 

Resources used:  

https://eb2.tech/products/?lang=en#mindcare  

https://getmoodfit.com 

https://emoodtracker.com 

https://bearable.app 

https://mobile.va.gov/app/ptsd-coach 

Further reading:  

¶ Grist, R., Porter, J., & Stallard, P. (2017). Mental health 
mobile apps for preadolescents and adolescents: a 
systematic review. Journal of medical internet research, 
19(5), e7332. https://doi.org/10.2196/jmir.7332  

¶ Lopez-Morinigo, et al. (2021). Use of Ecological Momentary 
Assessment Through a Passive Smartphone-Based App 
(eB2) by Patients with Schizophrenia: Acceptability Study. 
Journal of Medical Internet Research, 23(7), e26548. 
https://doi.org/10.2196/26548  

¶ Lui, J. H., Marcus, D. K., & Barry, C. T. (2017). Evidence-
based apps? A review of mental health mobile applications 
in a psychotherapy context. Professional Psychology: 
Research and Practice, 48(3), 199. 
https://psycnet.apa.org/doi/10.1037/pro0000122  

¶ Weisel, K. K., Fuhrmann, L. M., Berking, M., Baumeister, H., 
Cuijpers, P., & Ebert, D. D. (2019). Standalone smartphone 
apps for mental healthða systematic review and meta-
analysis. NPJ digital medicine, 2(1), 1-10. 
https://doi.org/10.1038/s41746-019-0188-8  

 

https://eb2.tech/products/?lang=en#mindcare
https://eb2.tech/products/?lang=en#mindcare
https://emoodtracker.com/
https://doi.org/10.2196/jmir.7332
https://doi.org/10.2196/26548
https://psycnet.apa.org/doi/10.1037/pro0000122
https://doi.org/10.1038/s41746-019-0188-8
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ARTIFICIAL INTELLIGENCE FOR 
MENTAL HEALTH PREDICTION  

Use of Artificial Intelligence (AI) technologies for the diagnosis 
and treatment of patients with mental health disorders  

Keywords: AI, Machine Learning, Big Data, mental health prediction and treatment 
 
 

Artificial intelligence is increasingly being used in all kinds of industries (including e -commerce, 
entertainment, education, and also medicine) and for different purposes (including 
understanding and predicting the condition and behaviour  of individuals) . In the context of 
mental health there are different AI technologies that can be useful: 1) machine learning and 
deep learning, to make better predictions in the diagnosis of mental health disorders and predict 
the outcomes for a patient of certain treatm ents; 2) natural language processing, for speech 
recognition and text analysis via chatbots and conversational agents to better understand and 
monitor patients; and 3) computer vision, for understanding non -verbal cues, such as facial 
expressions, gestures , or eye gaze in the patient. Notably, prediction and treatment of patients 
with mental health disorders are the uses of IA with the greatest potential in the field.  
 
 
Artificial intelligence in medicine is a field that is still in its infancy, on which there is a lot of research 

work but in which it is still necessary to develop applications that can have a significant impact and 

that can be incorporated into regular procedures for both physicians and patients. For example, there 

have been developments on AI-based analytics systems that enable doctors to create more effective 

personal healthcare plans based on the patient's characteristics, such as lifestyle and other factors.  

There have also been developments on the use of AI as part of intelligent algorithms that provide 

crucial information for accurate diagnosis that is extracted from patient test results, medical images, 

and sensor data from patient monitoring equipment. Regarding mental health, AI is being used to 

analyse patient data to assess the probability of developing mental health conditions, classify 

disorders, and suggest optimum treatment plans, conduct self-assessment, and therapy sessions, or 

make psychological interventions by automatically giving appropriate information to the patient, among 

others. 

 

Source: https://daystech.org/doctors-using-ai-supercomputer-to-predict-and-prevent-50-of-mental-illness/ 

 

https://daystech.org/doctors-using-ai-supercomputer-to-predict-and-prevent-50-of-mental-illness/


 

  
EUcare4.0 R3/A1  

 

  
11 

Use of AI for the diagnosis and treatment of patients with 
mental health disorders  

 

 
   

Image retrieved from 
https://www.iesohealth.com/en-

gb/news/world-s-first-ai-enabled-mental-
health-treatment-platform-goes-live  

 
Ieso  (https://www.iesogroup.com).  First AI-enabled mental 
health treatment platform. They collected over 500,000 hours of 
therapy sessions. They use AI, machine learning and deep 
neural networks to recognize patterns in conditions and 
treatment. 
 
eB2 Behavioral Analytics 
(https://eb2.tech/products/?lang=en#behavioral).  It is a solution 
composed by the userôs data aggregation services, behavioural 
biomarkers computation services, and integration services on 
third-party platform. This solution has three processes: passive 
data collection with mobile applications, modelling data using 
artificial intelligence, and displaying the information obtained. 
 

Application target audience:  
¶ Professionals diagnosing and treating patients with 

mental health disorders 

Resources used:  

https://eb2.tech/products/?lang=en#behavioral  

https://itrexgroup.com/services/ai-for-healthcare/# 

https://itrexgroup.com/blog/ai-mental-health-examples-trends 

https://www.iesohealth.com/en-gb/news/world-s-first-ai-
enabled-mental-health-treatment-platform-goes-live 

Further reading:  

¶ Ĺosiĺ, K., Popoviĺ, S., Ġarlija, M., Kesedģiĺ, I., & Jovanovic, 
T. (2020). Artificial intelligence in prediction of mental health 
disorders induced by the COVID-19 pandemic among health 
care workers. Croatian medical journal, 61(3), 279. 
https://dx.doi.org/10.3325%2Fcmj.2020.61.279  

¶ Priya, A., Garg, S., & Tigga, N. P. (2020). Predicting anxiety, 
depression and stress in modern life using machine learning 
algorithms. Procedia Computer Science, 167, 1258-1267. 
https://doi.org/10.1016/j.procs.2020.03.442  

¶ Siegel, C. E., et al. (2021). Utilization of machine learning for 
identifying symptom severity military-related PTSD subtypes 
and their biological correlates. Translational psychiatry, 
11(1), 1-12. https://doi.org/10.1038/s41398-021-01324-8  

¶ Starke, G., De Clercq, E., Borgwardt, S., & Elger, B. S. 
(2021). Computing schizophrenia: ethical challenges for 
machine learning in psychiatry. Psychological Medicine, 
51(15), 2515-2521. 
https://doi.org/10.1017/S0033291720001683  

¶ Sükei, E., Norbury, A., Perez-Rodriguez, M. M., Olmos, P. 
M., & Artés, A. (2021). Predicting emotional states using 
behavioral markers derived from passively sensed data: 
data-driven machine learning approach. JMIR mHealth and 
uHealth, 9(3), e24465. https://doi.org/10.2196/24465   

https://www.iesohealth.com/en-gb/news/world-s-first-ai-enabled-mental-health-treatment-platform-goes-live
https://www.iesohealth.com/en-gb/news/world-s-first-ai-enabled-mental-health-treatment-platform-goes-live
https://www.iesohealth.com/en-gb/news/world-s-first-ai-enabled-mental-health-treatment-platform-goes-live
https://www.iesogroup.com/
https://eb2.tech/products/?lang=en#behavioral
https://eb2.tech/products/?lang=en#behavioral
https://itrexgroup.com/blog/ai-mental-health-examples-trends
https://dx.doi.org/10.3325%2Fcmj.2020.61.279
https://doi.org/10.1016/j.procs.2020.03.442
https://doi.org/10.1038/s41398-021-01324-8
https://doi.org/10.1017/S0033291720001683
https://doi.org/10.2196/24465
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DIGITAL MEDICINE SYSTEMS 

Application of  Digital medicine systems  in schizophrenia and 
bipolar disorder treatment  

Keywords: Digital medicine system, mental healthcare, schizophrenia treatment, bipolar disorder 
treatment, medication adherence 
 
 

Digital medicine systems (DMSs) are a combination of an active pharmaceutical and an 
ingestible sensor component that communicates to a web or mobile application. DMSs are 
providing objective medication ingestion information enabling psychiatric care teams to make 
more informed tr eatment decisions. In addition, DMSs can improve the medication adherence, 
especially for patients with serious mental illness, such as schizophrenia and bipolar disorder.  
 
Poor medication adherence (the extent to which patients take medication as prescribed by their doctors) is a 

major public health problem worldwide, leading to reduced effectiveness and increased healthcare utilization. 

Digital medicine systems (DMSs) can improve the patient adherence and can signal the successful medication 

ingestion events, which allows timely and impactful interventions by the doctors. 

Lack of medication adherence is of particular concern among patients with schizophrenia or bipolar disorder, 

with some reports estimating rates of nonadherence as high as 60%. 

  

Source: Proteus Digital Health. Retrieved from: https://www.popsci.com/best-health-innovations-2018/ 

  

https://www.popsci.com/best-health-innovations-2018/


 

  
EUcare4.0 R3/A1  

 

  
13 

Application of Digital medicine systems in schizop hrenia and 
bipolar disorder treatment  

 

 
The pill 

 
The patch 

 
The app 

 
The dashboard 

 
Images retrieved from 
www.abilifymycite.com  

ABILIFY MYCITE is the first digital medicine system approved 
by U.S. Food and Drug Administration (FDA). It is a drug-device 
combination product comprised of an aripiprazole tablet with an 
Ingestible Event Marker sensor. The IEM sensor activates when 
in contact with stomach fluid and communicates to a wearable 
sensor (MYCITE Patch). The IEM sensor is then digested and 
eliminated from the body. The MYCITE Patch detects and 
records the date and time of the ingestion of the tablet, as well 
as, certain physiological data, and communicates to the 
MYCITE APP on a compatible mobile device. 
 

ABILIFY MYCITE is an atypical antipsychotic indicated in adults 
for the treatment of schizophrenia, acute manic and mixed 
episodes, and maintenance treatment of bipolar I disorder as 
monotherapy, and as adjunctive therapy to lithium or valproate, 
and the adjunctive treatment of major depressive disorder. 
 

ABILIFY MYCITE DMS has the following functions: 

¶ Records medication ingestion and communicates it to 
the patient and healthcare provider 

¶ Records daily data about the patientôs activity level and 
time spent resting. 

¶ Allows recording data on the patientôs mood, resting 
quality and the reason for not taking the pill 

¶ Allows sharing this data with the healthcare team and 
selected family or friends. 

This DMS can help patients keep track of when they take their 
medicine, thus improving the medication adherence and the 
effectiveness of the treatment. It also helps patients and care 
teams to address the challenge of objectively measuring 
medication ingestion for patients with mental illnesses, such as 
schizophrenia and bipolar disorder. 

 
Application target audience:  

¶ Mental health specialists such as psychiatrists, nurses, 
psychologists; 

¶ patients and family caregivers; 

¶ VET trainers for mental health specialists;  

¶ Managers and policy makers from mental health 
sector. 

 
Resources used:  

https://www.abilifymycite.com/ 
https://www.otsuka-us.com/discover/articles-1075 

 
Further reading:  ¶ J. Knights et al., ñEvaluating digital medicine ingestion data 

from seriously mentally ill patients with a Bayesian Hybrid 
Model,ò npj Digital Medicine, vol. 2, no. 20, 2019 

¶ C. Dukes and E. Sheaffer, ñBiosensing Technology to Track 
Adherence: A Literature Reviewò Healthcare, vol. 9, p. 1339, 
2021 

¶ D. Papola, C. Gastaldon and G. Ostuzzi, ñCan a digital 
medicine system improve adherence to antipsychotic 
treatment?ò Epidemiology and Psychiatric Sciences, vol. 27, 
p. 227ï229, 2018. 

  

http://www.abilifymycite.com/
https://www.abilifymycite.com/
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INTERNET OF THINGS (IoT) 

Application of IoT in research on depression  

Keywords: Internet of things, IoT, mental healthcare, wearables, depression 
 
 

Internet of things (IoT) is the network of connected objects (things) able to collect and exchange 
data using embedded sensors, software, and other technologies. Depression (major depressive 
disorder or clinical depression) is a mental disorder  characterized by sadness, loss of interest 
or pleasure, feelings of guilt or low self -respect, disturbed sleep or appetite, tiredness, and 
reduced concentration.  
IoT-enabled medical wearables are increasingly used for assessment, monitoring, or prediction 
of depression.  

 

IoT-enabled medical wearable devices can collect physiological data related to mental health thus enabling 

monitoring and assessment of patients in real time and in a non-invasive way. The collected data can be 

monitored by the patient, and used by mental health specialists to deliver personalized, interactive, noncontact 

healthcare in a cost-effective manner.  

It is expected that the real-time objective monitoring of symptoms and new approaches for diagnosis and 

treatment using wearable devices will revolutionise the management of patients with depression. 

 

 

a) Recording mode 

 

 

b) Bluetooth® Streaming Mode 

Source: Empatica. Retrieved from: www.empatica.com/research/e4/   

http://www.empatica.com/research/e4/
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E4 wristband 

 
E4 manager 

 

 
Bluetooth® Streaming Mode 

 
Images retrieved from www.empatica.com  

 
The Empatica E4 wearable is a wristband used for data 
recording and management as well as real-time streaming to 
an app (Empatica Realtime App). It is designed for researchers 
and physicians who are conducting research on physiology 
and can be used in a wide range of applications related to 
mental health. 
 
E4 is equipped with sensors designed to gather high-quality 
data. It combines EDA and PPG sensors, simultaneously 
enabling the measurement of sympathetic nervous system 
activity and heart rate. The list of sensors includes: 

¶ PPG sensor  - Measures Blood Volume Pulse (BVP), 
from which heart rate variability can be derived 

¶ 3-axis Accelerometer  - Captures motion-based 
activity 

¶ EDA Sensor (GSR Sensor)  - Measures the constantly 
fluctuating changes in certain electrical properties of 
the skin 

¶ Infrared Thermopile  - Reads peripheral skin 
temperature 
 

The E4 has an internal memory that allows to record for up to 
60 hours with 5s synchronization resolution. The E4 wristband 
connects to a smartphone or a tablet via Bluetooth® enabling 
real-time data viewing. Data are automatically uploaded to E4 
Connect after a session ends. 
 
E4 was used in several studies related to depression, for 
example to assess physiological symptoms of depression, to 
distinguish activity patterns between adults with depression 
and bipolar disorder, compare activity in the day and night to 
classify depressive episodes, to monitor changes in depressive 
symptom severity of patients, etc. 

 
Application target audience:  

¶ Mental health specialists such as psychiatrists, nurses, 
psychologists. 

¶ VET trainers for mental health specialists;  

¶ Managers and policy makers from mental health sector. 

 
Resources used:  

https://www.empatica.com/research/e4/ 

 
Further reading:  

¶ L. Seunggyu, K. Hyewon, P. M. Jin and J. H. Jin, ñCurrent 
Advances in Wearable Devices and Their Sensors in 
Patients with Depressionò, Frontiers in Psychiatry, vol. 12, 
2021. 

¶ Pedrelli, P. et al., ñMonitoring Changes in Depression 
Severity Using Wearable and Mobile Sensorsò, Frontiers in 
Psychiatry, vol. 11, 2020. 

¶ S. Monteith et al., ñInternet of things issues related to 
psychiatryò, International Journal of Bipolar Disorders, vol. 
9, no. 11, 2021. 

 

http://www.empatica.com/













































