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2026 -- EU Healthcare crisis

Problem

100 Million

EU citizens will lose an

35%

of doctors

Only 30%

of retiring doctors have

retired replaced by graduates adeguate accessto

healthcare

Source: https://www.europeandatajournalism.eu/eng/News/Data-news/Europe-has-a-shortage-of-doctors



Al support and supervision FEELINGSTREAM
Doctor's work will offload to the Nurses

Doctor
Medical decisions

Family doctor's teamwork

We offload 30% of Doctors
decisions to Nurses

Provide the Al assistance to
validate the cases Nurses can
operate and validate the
decisions

Provide visibility for doctors to
validate Nurse's activities

assistance
Health Professional



FEELINGSTREAM

Feelingstream
End-to-end platform for conversations insights

Doctor
Medical decisions
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Real-life experiment with
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Speech — to — text (ASR) in local languages

Estonian language Russian language

Time  Speaker

00:43  Agent Nii no teil on jah, praktoolokaga meil on ainult tasuline, 40 eurot maksab. 00:03 Agent

Et saatekiri nagu ei loe jah? Okei, ta nagu soovite. Metsikum, et Lasnamael. Customer
00:52  Agent Ei.
00:59  Agent No meil on doktori Josing ja aga ta votab vastu ainult tasuliselt ja 40 eurot.

Okei, Lasnamael vaib kuskil mujal. 00:05  Agent
0109  Agent Ei, ta vétab meil siin punane 61, aga véib-olla kuskil veel ei oska delda. 00:20  Agent

Aga millal muidu tema juurde saaks?
0119 Agent Nii kohe.
01:33 Agent Homme, 14. Jaanuar Uheksa 40.

00:31  Agent

FEELINGSTREAM

Transcript

OkcaHa.

30paBCTBYMTE, XOTENOCh 6bl Y3HaTh MHGOPMALMIO CeroaHs 3BOHWNA AHEM
MeOMLVHCKOM CecTpe Bpa4a 0CbMUHOT 3TO OlWMBKa, TO B KOMMbIOTEPE

npousoLuna no nosoay H60NbHWYHOrO, OHa MHE caenana ¢ OAWHHAOLATOro, MHe
Hapgo 6bi10 ¢ OEBATOrO CHa ncnpasuna, MoXxete MHe CKa3aTb, 1 JIMYHO.

Annol

1 He 3Halo, TO eCTb 3TO Ball NCTOpKA 60ne3HM, TONbKO NOCMOTPWTE 3a/1e3Tb HE
MOrY, a Bbl CaMU 1a eCTb [04Ka, N 4 TaM MOXXeTe NOCMOTPETb Yepel BUOEeOKapTy
ecnu.

Kyana MoXxHO 3aiTul

flcHO xopoLo, cnacubo bonbLLoe.

MoxkanyicTa, 40 CBULaHMS.
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Main reasons for calling — topic detection

Automatic classification

32% reserving time for Doctors visit
15% medical certificates issuance
14% reserving medical test

12% query to Special Doctor visits

Koénede arv ajajoonel kdne teema jargi (vaid EST kéned) @ @
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Feelingstream
End-to-end platform for conversations insights

Doctor
Medical decisions
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Conversations > Calls > Call: 2258

Summary Info
Datetime 2021-04-03 00:00:00 Language et
Channel calls Call type incoming
i} | 10 |20 |QD |4ﬂ ISO |NJ | 1:10 |1.‘2ﬂ |‘|:$J | 1:40 | 1:50 |2:00 |2'.10 |2:20 |2'.30 |2:40 28

Time  Speaker

00:00 Agent
00:23  Agent
00:38 Agent
00:42  Agent

Customer

00:56  Agent

Customer
01:22 Customer

Transcript

Koerast vuti votan kibara mullina infot, siili fun Lepartamenta sarnast rahava onju. Leave
spetsiini ja Vutsi vaps nuusumonia. Laworda piisavoltsa.

Olete kdne ootejarjekorras, palun oodake. Proosi arida.

Ok.

Infotelefonil tere.

Tervist mandri selline kiisimus, et mul ema hakkab jé&ma pensioniga kahe kuu pérast. Oelge,

kuidas ta seda pensionit peaks. Kuidas sa, kas ta peab mingi avalduse tegema vi kuidas teda
saama hakkab?

Ikka ikka ikka jah, automaatselt niUd ei hakata teda maksta, kui te muidugi mingeid pensioni liiki
juba varem ei teadnud, ei saa. Et siis ta ikkagi jah, muidugi pensioni digumi diguse tekkimisest
alates véite hiljem tulla kolme kuu jooksul dokumentidega véi vbib natukene parem tulla, aga
pension maarata ikka selle diguse tekkimise paevast alates.

Ei ei saa, ta kaib todl olles.
Aga kas ta peab, mis ta kaasa peab v6tma?

FEELINGSTREAM

Actors
agent_12 as Agent

customer_60 as Customer

Conversation Transcript

Evaluations
Y,
%
LY -0
L -
- -

Nurse task score: 61.6 Sym ptOm'S d ISCOVGI’y

Area: stress, arevus

Symptoms: arevus, stress, unehaired mitmendat
nadalat

Handled by: doctor

Epicrisis: mees u 40. aastane kurtis arevust, ei ole
saanud mitu nadalat korralikult magada.
sundmaotted takistavad normaalset elu, suuna
psUhholoogi vatuvotule

Epicrisis translation: male about 40, has anxiety,
cannot sleep. thoughts disturb life. Referred to
psychologist visit

Action description: suunatud erialarsti juurde

vastuvatule Treatment verification

Computed classification




Feelingstream Platform
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Technological components used

KALDI — ASR toolkit

Elasticsearch — search and reporting engine

Postgres — relational database storing the data

NLP — Bert, Lemmatisation for Estonian and Russian languages
REST API for integration

React Ul

Audio storage — S3, Hadoop, local storage

Solutionis packaged to docker images

All customers databases are separate installations

No single component has data from several different
companies

FEELINGSTREAM

A
-|»
-—wr

elasticsearch React

&) @KALDI

docker P

Amazon S3

{REST:API}
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Process improvement

50% of the cases are handled by Medical Nurses

AS-IS process

Waiting time 1-2 weeks

v

Calls to Waits for
Patient Doctors the visit
office '
. Asks for problem
Medical and selects the
Nurse freetime in
Doctors calendar
i 100% Visits the Doctor at
Time
Doctor b‘lmki"g cases assigned time

FEELINGSTREAM

TO-BE process

Waiting time 2-4 days

v

50% of cases without waiting time

Patient

instant
senice

Calls to

Gets the

Doctors
office |

Waits for
the visit

Medical
Nurse

Asks for symptoms
fulfills predefined

guestionaire.
Audiois recorded
and transcribed

Provides the
standard actionas
or treatment

)
)

Doctor

Time 50%
booking cases

assigned time

{ Visits the Doctor at

Regular review of
patients treatments
provided by
Medical Nurse




Prototype demo




ASR quality

o General high quality

o WER 15% for spontanous speech

o Easyto detect of the call topics

o Healthcare-specific words are
mistranscribed

Conclusion:
ASR needs adaption to medical sector

FEELINGSTREAM

Estonian error examples:

COVID: koovi(222), kohvid (91), kuiviidi (14), korona* (60),
kovit* (27), korono* (4), kuveidi* (101), kruviti (32)
Gastroskoopia: Castro skoopia (10), Kasparov skoopia (6), kadro
skoopi (6), cola skoopia (7), Astro skoop (9), troskoopia (2),
Katroskoopia (4), horoskoop (3)

Medicum: meedikum (589), meedium (8)

Doktor: doctor (694)

Pulmonoloog: pul monoloog (10), pool monoloog (3), pull
monoloog (4)

Russian error examples:

Medicum: meankam (771)

KopoHa (Corona): kopaHa (587), KapmaHHble (32), MaKapOoHbI
(126)

NnuHbIn Kog, (1D code): ominyHo Kog, (748)
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Medical symptoms discovery and summarisation

e Medical symptoms can be extracted from the speech
o Needs a separate model training

o Initial list of symptoms should be agreed on or example labelling of
data to be done

o Different approaches could be used:

m Keyword/-phrases detection
m Classification

e Summarisation can be trained
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