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ABSTRACT

Chronic diseases management is one of the greatest challenges of modern healthcare
systems. Given the fact that non-communicable diseases are responsible for more than
70% of deaths worldwide [1], the constant monitoring of a patient’s health condition has
become vital need and, hence, the era of mobile health starts to rise. At the same time,
the idea of self-managing personal aspects of life, and not only, through the prism of new
technologies, the so-called Quantified Self, gains ground rapidly. Nowadays, sensors
constitute an integral part of the daily life and monitor almost every aspect of it, gathering
enormous quantities of data. The challenge is how to control the data that derive from the
combination of electronic health services with wearable sensor technologies and broaden
the horizons of scientific research [2]. At this point, data analytics assumes its decisive
role. Patients using such technologies gain the capability to record and process their vital
signs, fitness activities, everyday habits, or even feelings [3]. The resulting data constitute
the gemstone for statistical and machine learning techniques to be performed so that
knowledge discovery can take place and, as a consequence, identify the risk factors in
patients’ health and provide personalized medical follow-up and immediate feedback to
avoid emergent situations.

This graduate thesis proposes a data analytics solution that will examine patients’
consistency in their measurement schedule and study the interaction among the different
daily measurements, with the scope of determining how these factors can influence the
monitoring of their health. Studies generalized on a demographic level, including sex, age
and geolocation, will also take place so that statistical significant differences can be
identified in the medical values and, thus, appropriate recommendations can be derived
per population group. Aiming at improving and personalizing the medical monitoring of
chronic health conditions, the proposed solution can circumvent the challenges of
electronic health systems and provide benefits for the involved patients, such as
enhancement of their welfare, early detection of dangerous situations, assumption of
further targeted monitoring, motivation to engage in self-caring activities and follow
treatment and, last, modeling of their behavior to improve self-care and enjoy a better
quality of life.

SUBJECT AREA: Data Analytics

KEYWORDS: chronic diseases management, quantified self, mobile health,
statistical data analysis, machine learning



NEPIAHWH

H diaxeipion Twv Xpoviwv TTabnoewy cuvioTd Jia atro TIG ONUAVTIKOTEPES TTPOKANCEIG
TWV OUYXPOVWYV CUCTNUATWY Uyeiag. H eTITAKTIKA avaykn Tng ouvexoug dlaxEipiong Twv
VOONUATWY auTwy, TTOU ouvIoTOUV aitia Bavdrtou yia 1TepIocoTepo atmd 1o 70% Tou
TTANBUOPOU TTayKOOUiwG [1], ATav évag atrd Toug AGyoug TTou 0dAYyNoav ToV TOPED TNG
NAEKTPOVIKAG Uuyeiag va yvwpioel paydaia avamrtuén. MapdAAnAa, n 1©€a NG
QUTOdIOXEIPIONG TTPOCWTTIKWY OEDOUEVWV UYEIaG Kal TPOTTOU (WG, UTTO TO TTPICHA TWV
VEWV TEXVOAOYIWY, KePDICel £Da@POG TTOAU ypryopa. ZTIC PEPEG MOG, Ol aloBnTrpEg
OuVIOTOUV avaTTOOTTAOTO KOMUATI TNG KOBNUEPIVOTATAG KAl OUAAEYOUV  TEPAOTIEG
TTOOOTNTEG DEDOUEVWV, EAEYXOVTAG KABE TITUXN aUuTAG. H TTPOKANGN, AoITTov, gival TTwg Ba
KaTtapépouue va OdlaxelpioTouphe OAa autd Ta Oedouéva TTOU TTPOKUTITOUV aTTd TO
OuUVOUAO UG TWV UTTNPEECIWY NAEKTPOVIKNG UYEIAG PE TIG TEXVOAOYIEG POPETWV QIoONTHPWYV
KAl KUpiwg TTw¢ Ba Ta epunveUOOUME, WOTE va OIEUPUVOUPE TOUG OPICOVTEG TNG
ETMOTNPOVIKAG €pEUVaG [2]. ZTO onueio auTd, 0 ToPEAg TNG avAAuong dedOUEVWYV KAAEITAI
va avaAdBel kaBoploTikd poAo. O1 aoBeveig TTOU XPNOILOTTOIOUV TETOIEG TEXVOAOVYIEG,
QTTOKTOUV T dUVATATNTA VA KATAYPAWOUV Kal va ETTEEEPYAOTOUV Ta BIOCHUATA TOUG, TIG
aOANTIKEG TOUG dpPacTNEIOTNTEG, TIC KABNUEPIVEG OUVNABEIEC TOUG 1 aKOPO KAl T
ouvaioBApaTd Toug [3]. Ta dedouéva TTou TTPOKUTITOUV CUVICTOUV TOV TTOAUTIHO AiBo Tng
OTATIOTIKAG KAl TWV TEXVIKWY UNXAVIKAG HdBnong, n e@apuoyr Twv otroiwy 8a odnyAoel
o€ €€OPUEN YVWOEWV OXETIKA WE TOUG TTAPAYOVTEG auEnuévng ETTIKIVOUVATNTAG yia ThV
uyeia evoég aoBevolg kal Ba TTapdoxel Tn duvatdtnTa €CATOMIKEUPEVNG  IATPIKAG
TTapakoAoUBNONG KAl AUECNG EVNUEPWONG VIO ATTOPUYH ETTEIYOVTWYV TTEPICTATIKWV.

H mTapouoa dIiTAwMATIKR epyacia TrpoTeivel pia pebodoAoyia avaAuong dedouEvwy TTou
Ba €€eTAOEI TN CUVETTEID TWV A0BEVWV OTO TTPOYPAUMNA AQWNGS TWV PETPAOEWY TOUG Kal
Ba upeAetnoel TNV aAANAETTIOpaon PETALU TwV OIOPOPETIKWY NUEPHTIWY PETPHOEWY, HE
OKOTTO TOV TTPOCOIOPICKO TOU TPOTTOU HPE TOV OTTOI0 QUTOI Ol TTAPAYOVTEG UTTOPOUV VO
emnpedoouv TNV TTapakoAouBnon Tng uyegiog Twv aoBevwv. [MapdAAnAa, Ba
TTPAYHATOTTIOINOOUV PEAETEG TTOU YEVIKEUOVTAI OE BNUOYPAPIKO ETTITTEDO, CUPTTEPIAANPBA-
VOUEVOU TOU QUAOU, TNG NAIKKIOG KAl TNG YEWYPOAQPIKAG KATAVOUNG, £TO1I WOTE va
EVTOTTIOTOUV Ol OTATIOTIKA ONUAVTIKEG BIAPOPES OTIC IATPIKEG TIMEG aAva TTANBUCUIAKD
opdda Kal va €¢axbouv o OTOXEUMEVA, KATAANAG cuptTEpAoUOTA. 2TOXEUOVTAG OTN
BeATiwon kai egatouikeuon TNG 1ATPIKAG TTAPAKOAOUBNONG XPOVIWY KATAOTACEWV UYEIag,
n TrPOTEIVOPEVN AUOn OuvaTtal va AVTIUETWITIOE!I TIG TTPOKANOCEIG TWV NAEKTPOVIKWV
UTTNPECIWV UYEIQG, TTAPEXOVTAG OTOUG aOBeveIC Tn duvatdTNTA £YKAIPOU EVTOTTIONOU
ETTIKIVOUVWYV KATAOTACEWYV, EVIOXUON TNG EUNPEPIAG TOUG, KIVATOTTOINON YIO CUUPOPPWON
OTO TTPOYPANKA AQYNGS TWV JETPHOEWYV TOUG OAAG Kal TNV £EEIBIKEUPEVN BEPATTEUTIKI) TOUG
aywyn, déoueuon yia Aoknon Kai, TEAOG, MOVTEAOTTOINGN TNG CUMTTEPIPOPAS TOUG UE
OKOTTO TN BeATiwWoN TNG @povTIdag Tou €autoU TOUG Kal TNV ATTOKTNON MIAG KOAUTEPNG
TToI0TNTAG CWNG.
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