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Symmetric Model of Interaction on input

➔ ASR system SPREAD is built from the following boxes
+ end-to-end Connectionist Temporal Classification-based deep neural model.

Automated Speech Recognition (ASR) - SPREAD
+ A spell checker to mitigate the issue of WER and precision in wild

(WER does not account for the variables that impact speech recognition).

+ A a language model to further mitigate the issue of WER
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PLATOS Speech Synthesis (Text-to-Speech (TTS))
➔ TTS models used the Tacotron 2 architecture to generate mel 

spectrograms. 

For all PERSIST languages, we developed 2 TTS systems: TTS-3 (Tacotron+Waveglow) and
TTS-4 (Tacotron+Griffin lim). For the English language we also developed a third system: TTS-2
(Tactron + WaveRNN).

Symmetric Model of Interaction on output
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Collecting Real World Data with a Personalized Chat
(complementing PROs)
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Symptom Extraction from Diaries
➔ In the flow, we extract audio from the patient video. That audio is then sent to the automatic speech recognition engine to 

get the transcription text.
➔ The results are stored on the FHIR server.

http://drive.google.com/file/d/13_iI_fNQwlqHRDXTUk8t6ZXm17_aeOFz/view
http://drive.google.com/file/d/13_iI_fNQwlqHRDXTUk8t6ZXm17_aeOFz/view
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Evaluating the feature extraction pipeline  
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Multi-Modal Feature Extraction and Depression Classification

Evaluation of AI Algorithms
Depression classification was tested with two different multi-modal datasets: 
➔ (Distress Analysis Interview Corpus Wizard-of-Oz (DAIC-WOZ) dataset as a 

reference dataset for multi-modal depression classification; 
➔ SymptomMedia dataset as a test database) 

and different algorithms:
➔ SVM late fusion, 
➔ RF late fusion, 
➔ LSTM (with gating), 
➔ LSTM (without gating)

Performance and error metrics for SVM+RF with SVM Late Fusion

Performance and error metrics for SVM+RF with RF Late Fusion

Performance and error metrics for LSTM without Gating

Performance and error metrics for LSTM with Gating
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CDSS Inference Engine: Use of RealWorld Data in Practice

Alert Mechanism flow in PERSIST

● Questionnaire responses arrives at 
FHIR server

● Inside Workbench requests 
inference automatically via CDS 
Hooks

● Response of inference engine in 
CDS Hooks response structure

● Auto-generates Flag resource upon 
inference response

● MQTT notification is sent to 
clinician app
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PERSIST Multicenter Clinical Trial
mHealthApp will collect objective markers (vital signs) and
subjective markers (PREMs/PROMs and symptoms of
depression).

The clinical decision support system will enable oncologist to 
personalize treatment and care plans/follow-up for efficient 
management of patients.

Hypothesis: Performing a comparison at the beginning and at the 
end of the intervention, participants will significantly increase 
their self-efficacy following the personalized intervention 
supported by the mHealthApp.

Subjects: 80 Breast Cancer Survivors, 80 Colorectal Cancer
Survivors, Two subgroups (chemotherapy and non-
chemotherapy). At least 33% of patients that have had
chemotherapy.

Public Study Protocol ISRCTN97617326

Latvia UL (University of Latvia) Riga East Clinical University Hospital (Latvian 
Oncology Center)

Belgium CHU (Centre Hospitalier 
Universitaire De Liège) Centre Hospitalier Universitaire De Liege

Slovenia UMC (University Medical 
Centre Maribor) University Medical Centre Maribor

Spain SERGAS (Servizo galego de 
saude) Complejo Hospitalario Universitario de Ourense

Design: A single-case experimental prospective, cross-over deisgn,, 6
months follow up

https://www.isrctn.com/ISRCTN97617326
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PERSIST Multicenter Clinical Trial, Recruitment & Droput

Droput: 26 patients  (16%, mostly at the begging), for most of them a 
substitute was recruited

Some Reasons:
 Due to unforeseen circumstances, i.e. move to the countryside where wifi is not 

available. 
 Anxiety and re-living the diagnosis and treatment phase
 Technical issues and complexity of use (i.e. never used similar tech. before)
 Burdened by diary recording and activates, and technology disturbing their lifestyle (e.g. 

sleep) and their rythm
 Recurrence of cancer and (new) medical issues unrelated to the trial 
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Activation levels of patients (PAM questionnaire)

The PAM Score is an interval-level scale from 0-100 that 
correlates with one of the four levels of patient activation. 
PAM levels 1 and 2 indicate lower patient activation, while 

PAM levels 3 and 4 indicate higher patient activation 

most patients level 3 or 4 of activation at both 
recruitment and last follow-up. 

 taking action and gaining control over their condition
no statistically significant differences were found in 

the activation levels
However, results suggest that the mHealth app under 

development may be able to support patients in 
improving their selfmanagement skills

Conclusion:
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User acceptance of mHealthApp (SUS) from patients

Despite some negative feedback about the virtual agent
introduction, 44,44% of patients still evaluated the usability of the
app as good or excellent.
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PERSIST Leasons Learnt
 Patients need feedback and must not be left alone

 Co-creation is much appreciated, and talking with patients discussing their issues 
related to trial  keeps them engaged and makes the effort they put in worthwhile

 Refining features based on their remarks

 Providing feedback also on other participants in other clinical sites

 Considering patient specific context and allow for some minor deviations (i.e. during 
holidays, manual data inserts, etc.)

 Organize as many workshops which connect patients with technical partners, not only 
clinicians

1- Let Patients use their own devices in their own way (e.g. report data once a day; for example, smartphone 
has step counter, manually measure blood pressure in other devices) even if some issues related to data 

credibility occur

2 – Include patients in the study design, especially parts related to data collection. Most patients feel that 
what we ask them with standardized questionaries, does not really address issues they experience or their 

needs they have
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PERSIST Progress and Updates

Channels and online presence

✔ Website: https://projectpersist.com/
✔ Facebook: 

https://www.facebook.com/PERSIST.H2020/
✔ Twitter: https://twitter.com/PERSIST_H2020
✔ LinkedIn: 

https://www.linkedin.com/company/persist-
oncology/

✔ YouTube: 
https://www.youtube.com/channel/UCQgPynx
Nv1TlfNcg4vXNssA/

https://projectpersist.com/
https://www.facebook.com/PERSIST.H2020/
https://twitter.com/PERSIST_H2020
https://www.linkedin.com/company/persist-oncology/
https://www.youtube.com/channel/UCQgPynxNv1TlfNcg4vXNssA/
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