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Περίληψη

Σύμφωνα με τον Παγκόσμιο Οργανισμό Υγείας (WHO) ορίζεται ότι υγεία δεν είναι απλώς η απουσία νόσου ή αναπηρίας, αλλά η κατάσταση πλήρους φυσικής, ψυχικής και κοινωνικής ευεξίας. Ο όρος Δημόσια Υγεία επεκτείνεται πέρα από ένα στενό βιοϊατρικό μοντέλο φροντίδας, σε ένα άλλο στο οποίο δίδεται έμφαση η προαγωγή της υγείας καθώς και η πρόληψη της ασθένειας και ακόμη η αποδοτικότητα και η αποτελεσματικότητα του.


Η μεγαλύτερη διακίνηση των ανθρώπων που εργάζονται και ζουν σε χώρες εκτός από τη δική τους μπορεί να κάνει πιο προφανείς τις διαφορές των επιπέδων υπηρεσιών υγείας και να προβάλλουν απαιτήσεις για μεγαλύτερη σύγκλιση των υπηρεσιών υγείας και της κοινωνικής πολιτικής.

Οι διάφορες ασθένειες, τα μεταδιδόμενα νοσήματα, οι επιδημίες, οι ενδημίες, οι περιβαλλοντικοί κίνδυνοι για την υγεία δεν ήταν εφικτό να μελετηθούν, να ερευνηθούν, να συγκριθούν και να καταγραφούν ώστε να δοθούν αποτελεσματικές, οργανωμένες και συλλογικές λύσεις για το κοινό συμφέρον και διατήρηση της ποιότητας ζωής.


Έτσι έρχεται το πληροφοριακό δίκτυο υγείας όπου:

· Ενημερώνει και αποτελεί πηγή πληροφόρησης για κάθε ενδιαφερόμενο.

· Δίνει δυνατότητες συνεργασίας μεταξύ ιδιωτικών, κρατικών και διακρατικών φορέων.

· Δίνει κίνητρα για οργάνωση εκπαιδευτικών και ενημερωτικών προγραμμάτων για το κοινό.

· Αξιολόγηση και αναγνώριση περιβαλλοντικών κινδύνων για τη Δημόσια Υγεία.

· Εφαρμογή προγραμμάτων πρόληψης των απειλών για την υγεία των ανθρώπων αλλά και την πρόληψη επιβάρυνσης του περιβάλλοντος.

Δίνει δυνατότητα για διόρθωση βλαπτικών για την υγεία συνθηκών.
Λέξεις Κλειδιά
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Abstract

According to the World Health Organization the term “Health” is not only the absence of disease or disability, but the state of a complete physical, mental and social prosperity. The factor “Public Health” is broadened further from the imminent biomedical model of guardianship and protection to another which emphasizes in promoting health whilest preventing illness.
A considerable percentage of population which lives and works in another country, other which of its origin, can increase the differences amongst the health services levels, thus demanding a more thorough approach of health services and structure.

Various illnesses, contagious diseases, epidemics, environmental dangers which are all harmful to “Health” can’t be studied so an accurate result cannot be extracted.

This is the point in which the informational health network comes into effect:

· It provides information and acts as a starting point for each individual.

· Private, public and co joined sectors have a co-operation amongst them.

· It is a motive for public awareness through educational and informative seminars.

· Evaluation and recognition of environmental dangers concerning Public Health.

· Applications of prevention programs concerning human health as well as preventing further environmental burdening.

· Providing the ability to rectify and amend disastrous health requisites.

Keywords

Public Health, Epidemiology, Public Health Information Systems - Networks, Geographical Information Systems (GIS), 
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Κεφάλαιο

1

Εργαστήριο Συστημάτων Αποφάσεων              και Διοίκησης

Μελέτη, ανάλυση και αξιολόγηση πληροφοριακών συστημάτων Δημόσιας Υγείας στην Ελλάδα και Διεθνώς
Εισαγωγή
1
Εισαγωγή

Σύνοψη Εργασίας – Ευρεία Περίληψη


Ο σκοπός της συγκεκριμένης εργασίας είναι διττός. Αρχικά έγινε η παρουσίαση και αξιολόγηση του Ελληνικού Διαπεριφερειακού Δικτύου Δημόσιας Υγείας, INTERREG II και εν συνεχεία μία μελέτη διεθνώς των αντίστοιχων δικτύων άλλων χωρών, ώστε να γίνει μία γενική αξιολόγηση σε παγκόσμιο επίπεδο. 

1.1  INTERREG II

Το λογισμικό λειτουργίας του Διαπεριφερειακού Δικτύου Δημόσιας Υγείας έχει εγκατασταθεί και διασύνδέει αρχικά τέσσερις παραμεθόριους νομούς της χώρας μας, συγκεκριμένα τους νομούς Έβρου, Ιωαννίνων, Φλώρινας και Σερρών, το Υπουργείο Υγείας, την Εθνική Σχολή Δημόσιας Υγείας (ΕΣΔΥ) και δύο γειτονικές χώρες, την Βουλγαρία και την Αλβανία και εν συνεχεία διασύνδεσε όλους τους νομούς της χώρας.


Η ανάπτυξη του λογισμικού λειτουργίας του Διαπεριφερειακού Δικτύου Δημόσιας Υγείας πραγματοποιήθηκε από το Εργαστήριο Συστημάτων Αποφάσεων του τμήματος Ηλεκτρολόγων Μηχανικών & Μηχανικών Υπολογιστών του Εθνικού Μετσόβιου Πολυτεχνείου στα πλαίσια του προγράμματος INTERREG II “Ίδρυση και λειτουργία ΔΙΚΕΔΥ” που σαν στόχο έχει να συμβάλλει στην ανάπτυξη και την βελτίωση του επιπέδου ζωής στις παραμεθόριες περιοχές των εσωτερικών συνόρων της κοινότητας.

Βασικός στόχος του συγκεκριμένου ενοποιημένου συστήματος πληροφοριών INTERREG II είναι το να αποτελέσει την αφετηρία μιας οργανωμένης και συντονισμένης προσπάθειας για την θωράκιση της δημόσιας υγείας των διασυνοριακών περιοχών της χώρας μας αφενός και ολόκληρης της επικράτειας αφετέρου και συγκεκριμένα τον έλεγχο μεταδιδόμενων νοσημάτων.  

Οι επιδημίες και περιβαλλοντικοί και κοινωνικοί παράγοντες που ευνοούν την εξάπλωσή τους αποτελούν μια σοβαρή απειλή για την Δημόσια Υγεία. Η άμεση, έγκυρη, και αποτελεσματική πληροφόρηση όλων των αρμόδιων φορέων αποτελεί τη σημαντικότερη παράμετρο για την αποτελεσματική αντιμετώπιση κάθε επιδημιολογικής απειλής και συμβάλει καθοριστικά στην θωράκιση της συγκεκριμένης περιοχής. Ουσιαστικά λοιπόν το δίκτυο φιλοδοξεί να παρέχει σε κάθε αρμόδιο τη δυνατότητα της άμεσης πρόσβασης και άντλησης επιδημιολογικών δεδομένων και περιβαλλοντικών στοιχείων που επιθυμούν προκειμένου να μελετήσουν και να παρέμβουν αποτελεσματικά όπου αυτό κρίνεται απαραίτητο. 

Στα πλαίσια της υλοποίησης του προγράμματος INTERREG II στις συγκεκριμένες περιοχές ιδιαίτερη έμφαση δίδεται:

· Στον έλεγχο και την παρακολούθηση όλων των μεταδιδόμενων νοσημάτων (AIDS, Ηπατίτιδα Α και Β, Πολιομυελίτιδα, Διφθερίτιδα, Μηνιγγίτιδες, Φυματίωση, Μελιταίος Πυρετός, Λεϊσμανίαση, Εχινόκοκκος).

· Στον έλεγχο της ρύπανσης των λιμναίων και ποτάμιων υδάτων από χημικά και άλλα απόβλητα σε συνδυασμό με την διασύνδεση με υπάρχουσες βάσεις που περιέχουν τέτοια στοιχεία.

· Στην παρακολούθηση και μέτρηση των επιπτώσεων από τη διάθεση των αποβλήτων στο περιβάλλον σε συνδυασμό με την διασύνδεση με υπάρχουσες βάσεις που περιέχουν τέτοια στοιχεία.

· Στην αποτύπωση του επιπέδου υγείας, την επάρκεια των υποδομών και του ανθρώπινου δυναμικού για την λειτουργία των ΔΙΚΕΔΥ.     

· Στην δημιουργία ενός συστήματος ελέγχου και παρακολούθησης όλων των μετακινήσεων ανθρώπων, ζώων, και προϊόντων από την οπτική γωνία της δημόσιας υγείας προκειμένου με τον τρόπο αυτό να παρακολουθηθούν οι ανθρωποζωoνόσων.

· Στην αποτελεσματική καταγραφή όλων των περιβαλλοντικών παραγόντων που σχετίζονται με τη δημόσια υγεία κάποιας περιοχής ή ευνοούν την εξάπλωση μεταδιδόμενων νόσων. Ο έλεγχος της ποιότητας του πόσιμου νερού, η παρακολούθηση της διαχείρισης των λυμάτων και των στερεών αποβλήτων.    

· Στην έρευνα και καταγραφή των δημογραφικών χαρακτηριστικών, των αναγκών υγείας και της κατάστασης των υπηρεσιών υγείας.

· Στην διευκόλυνση εκπόνησης επιδημιολογικών μελετών και ερευνών καθώς και η προτύπωση μέτρων για τον περιορισμό της διασποράς των λοιμωδών νοσημάτων.

Αναλυτικότερα, οι εφαρμογές που περιλαμβάνει το συγκεκριμένο σύστημα είναι: 

· Εφαρμογές Χωρικής Ανάλυσης Επιδημιολογικών Δεδομένων με GIS.

· Εφαρμογή Δημιουργίας Χαρτών με Επιδημιολογικά Δεδομένα.

· Εφαρμογή Εισαγωγής Επιδημιολογικών Δεδομένων.

· Εφαρμογή Αναζήτησης Επιδημιολογικών Δεδομένων με Γεωγραφικά Κριτήρια και απεικόνιση σε χάρτη.

· Εφαρμογή ανάλυσης επιδημιολογικών δεδομένων με κλασσικές μεθόδους.

· Ειδικές Εφαρμογές WEB.

· Μετατροπή των εφαρμογών Χωρικής Ανάλυσης επιδημιολογικών Δεδομένων με GIS στο περιβάλλον του Internet.

· Μετατροπή των κλασσικών εφαρμογών ανάλυσης επιδημιολογικών δεδομένων στο περιβάλλον του Internet.

Οι αρμόδιοι φορείς που εμπλέκονται στο σχεδιασμό του συστήματος, με την έννοια της καταγραφής των απαιτήσεων, και που πρόκειται να χρησιμοποιούν το υπό σχεδίαση σύστημα προκειμένου να διευκολύνουν το έργο τους και να καταστήσουν πιο αποτελεσματική την επιδημιολογική παρακολούθηση των συνόρων της χώρας μας είναι οι ακόλουθοι:

· Η Εθνική Σχολή Δημόσιας Υγείας (ΕΣΔΥ).

· Το Υπουργείο Υγείας και Πρόνοιας.

· Το Ειδικό Κέντρο Επιδημιολογικής Παρακολούθησης και Παρέμβασης (ΕΚΕΠΑΠ).

· Οι Νομαρχιακές Αυτοδιοικήσεις των νομών.

· Τα ΔΙΚΕΔΥ Σερρών, Ιωαννίνων, Φλώρινας, Έβρου.

· Συνεργαζόμενοι Φορείς γειτονικών κρατών που συνδέονται στο δίκτυο (Αλβανίας και Βουλγαρίας).
Ο κάθε ένας από τους παραπάνω φορείς έχει περιορισμένη και διαφορετικού επιπέδου πρόσβαση στο σύστημα. Έτσι κατηγοριοποιούνται οι χρήστες του συστήματος σε τέσσερις κατηγορίες Α, Β, Γ και Δ με αυτούς της Α κατηγορίας να έχει περισσότερη πρόσβαση από τον χρήστη της Δ κατηγορίας.

Το δίκτυο επιδημιολογικής παρακολούθησης θα βασίζεται σε δύο κεντρικούς υπολογιστές – servers, στους οποίους θα αποθηκεύονται – και μόνον εκεί – όλα τα τηρούμενα στοιχεία για τη λειτουργία του. Οι δυο κεντρικοί υπολογιστές θα βρίσκονται συνεχώς διασυνδεδεμένοι τόσο μεταξύ τους όσο και με το διαδίκτυο (Internet). Οι χρήστες του συστήματος θα έχουν τη δυνατότητα - διαθέτοντας τους ανάλογους κωδικούς πρόσβασης - να συνδέονται μέσω του διαδικτύου από οποιοδήποτε υπολογιστή διαθέτουν στους δυο servers και να επιτελούν τις προβλεπόμενες εργασίες (εισαγωγή στοιχείων, επεξεργασία δεδομένων, διαχείριση συστήματος).

Ο κεντρικός υπολογιστής (server) του συστήματος θα τοποθετηθεί στο χώρο της Εθνικής Σχολής Δημόσιας Υγείας ή του ΕΚΕΠΑΠ. Από το σημείο αυτό θα γίνεται η σύνδεση του δικτύου με το Internet. Ο συγκεκριμένος υπολογιστής θα αποτελεί το βασικό κόμβο του συστήματος και ταυτόχρονα server της κεντρικής βάσης δεδομένων.

Στο σύστημα έχουν εγκατασταθεί τέσσερα λογισμικά πακέτα τα οποία είναι τα εξής:

· Microsoft SQL Server: Πρόκειται για την πλατφόρμα στην οποία θα δημιουργηθεί και θα λειτουργεί η βάση δεδομένων του συστήματος.

· ESRI Arc Internet Map Server (ArcIMS): Το εργαλείο αυτό αφορά το δεύτερο βασικό στοιχείο του συστήματος, την γεωγραφική ανάλυση και απεικόνιση των δεδομένων. 

· Microsoft Internet Information Server (ΙΙS): Αποτελεί τον διακομιστή ιστοσελίδων του συστήματος, ενώ ταυτόχρονα σε σύνδεση με το ArcIMS, μεταφέρει στο Internet τους χάρτες που παράγονται στο γεωγραφικό σύστημα πληροφοριών.  Επιπλέον αυτών, ο IIS αποτελεί το εργαλείο ελέγχου πρόσβασης των χρηστών στο σύστημα. 

· ESRI ArcSDE: Πρόκειται για το εργαλείο που μεσολαβεί ανάμεσα στη βάση δεδομένων και στο γεωγραφικό σύστημα πληροφοριών και επιτρέπει την ανταλλαγή δεδομένων μεταξύ των δύο εργαλείων. Η παρουσία του ArcSDE, επιπλέον, εξασφαλίζει την ομαλή λειτουργία του συστήματος κατά την παράλληλη χρήση του από πλήθος χρηστών.

Το σύστημα συλλογής, επεξεργασίας και διαχείρισης επιδημιολογικών δεδομένων αποτελείται από μια σειρά επιμέρους υποσυστημάτων τα οποία στο σύνολό τους επιτελούν τις όλες λειτουργίες του πληροφοριακού συστήματος. Τα υποσυστήματα αυτά, συνεργάζονται συνεχώς μεταξύ τους ανταλλάσσοντας δεδομένα και εκτελώντας συντονισμένα και διαδοχικά συγκεκριμένες διαδικασίες, οπότε ο συνδυασμός αυτών δημιουργεί το ολοκληρωμένο σύστημα διαχείρισης των δεδομένων. 

Τα βασικά υποσυστήματα είναι τα εξής:

· Υποσύστημα 1: Διαχείρισης Σχεσιακής Βάσης Δεδομένων (Relational Database). Στην Βάση αυτή  αποθηκεύονται, επεξεργάζονται και επιλέγονται μέσω αναζητήσεων όλα τα μη γεωγραφικά δεδομένα και στοιχεία που τηρεί το σύστημα.
· Υποσύστημα 2: Γεωγραφικό Σύστημα Πληροφοριών σε συνδυασμό με Διαδικτυακό Διακομιστή Ψηφιακών Χαρτών (Geographical Information System + Internet Map Server). Στο υποσύστημα αυτό τηρούνται τα στοιχεία που προσδιορίζουν γεωγραφικές συντεταγμένες, παράγονται ψηφιακοί χάρτες και εκτελείται η χωροχρονική επεξεργασία των επιδημιολογικών στοιχείων.
· Υποσύστημα 3: Διακομιστής ιστοσελίδων. Έχει την αποκλειστική ευθύνη της δημιουργίας και απεικόνισης των διεργασιών του πληροφοριακού συστήματος σε περιβάλλον διαδικτύου. 
· Υποσύστημα 4: Διαχείρισης Συστήματος. Ευθύνη του είναι ο συντονισμός των λειτουργιών και των  διεργασιών του συστήματος, η αποτελεσματική επικοινωνία ανάμεσα στις επιμέρους δομικές μονάδες του συστήματος, η αποτελεσματική ροή δεδομένων, ο έλεγχος της πρόσβασης και της ασφάλειας καθώς και βελτίωση της ποιότητας των παρεχόμενων υπηρεσιών. 
· Υποσύστημα 5: Διασύνδεση Χρήστη –Συστήματος. Αρμοδιότητα του υποσυστήματος αυτού είναι η αποτελεσματική και αποδοτική επικοινωνία χρήστη – μηχανής. 

Η ροή των δεδομένων κατά της διαδικασία πρόσβασης ακολουθεί την εξής σειρά:

· Εισαγωγή ονόματος χρήστη(user name) και κωδικού  ονόματος(password). Σε κατάλληλα σχεδιασμένα πλαίσια διαλόγου ο κάθε χρήστης εισάγει τα προσωπικά του στοιχεία. 

· Έλεγχος προσωπικών στοιχείων. Το σύστημα μεταφέρει τα δεδομένα στους πίνακες προσπέλασης που διαθέτει και αναζητεί τα στοιχεία. Στη συνέχεια εάν η αναζήτηση είναι επιτυχής επιτρέπει την πρόσβαση διαφορετικά επιστρέφει μηνύματα λάθους.

· Ανίχνευση Δικαιωμάτων. Το σύστημα αφού επιτρέψει την πρόσβαση ανιχνεύει την κατηγορία του χρήστη και τον οδηγεί στο περιβάλλον εργασίας που του αντιστοιχεί.

Το υποσύστημα 1 εκτελεί ένα πλήθος λειτουργιών για κάθε κατηγορία και είδος δεδομένων που διαχειρίζεται. Σε γενικές γραμμές οι κύριες λειτουργίες του μπορούν να συνοψιστούν στις εξής:

· Εισαγωγή Δεδομένων

· Τροποποίηση Δεδομένων (Ανανέωση και Διαγραφή Στοιχείων)

· Αναζήτηση Δεδομένων (Πολυκριτηριακά) 

· Εξαγωγή Δεδομένων
· Γεωγραφική Απεικόνιση (Προετοιμασία Δεδομένων του Γεωγραφικού Συστήματος Πληροφοριών)
Για την εύρυθμη λειτουργία του συστήματος στους υπολογιστές των χρηστών απαιτείται να διαθέτουν τις εξής τεχνικές προδιαγραφές κατ’ ελάχιστον:

· Υλικό (Hardware):

· Επεξεργαστής Pentium 400 MHz 

· (600 MHz για βέλτιστη επίδοση)

· Μνήμη Ram 128 MB 

· Modem 56Κ ή ISDN 

· Λειτουργικό Σύστημα:

· Microsoft Windows 98 ή

· Microsoft Windows NT4 with SP6

· Απαραίτητο Εγκατεστημένo Λογισμικό (Software):

· Microsoft Office 2000

· Microsoft Internet Explorer 5

· ESRI ArcExplorer

· Java Runtime Environment 1.2i

· MS Java Virtual Machine

· UB Greek Fonts

· Ανάλυση οθόνης: 1024x768

· Σύνδεση με Internet: Dial up 56K ή ΙSDN 64K

(ISDN 128 K για βέλτιστη επίδοση)

1.2  ΚΑΙΝΟΤΟΜΙΕΣ

Στo συγκεκριμένο πληροφοριακό σύστημα δημιουργήθηκαν κάποιες αξιοσημείωτες  καινοτομίες. Πιο συγκεκριμένα έχει σχεδιαστεί ένα συστημα λήψεως αποφάσεων που αφορούν την αποτίμηση της υπάρχουσας κατάστασης και την αναγνώριση των κινδυνων που απειλούν την Δημόσια Υγεία.


Η φιλοσοφία της προσέγγισης είναι βασισμένη στη χρήση ευφυούς τεχνικής και μεθόδων αποτίμησης και ανάλυσης κινδύνου όπως διατυπώθηκαν από τους Ptochos et al. Το στάδιο της αποτίμησης του επιπέδου υγείας και κινδύνων το συνθέτουν δύο επιμέρους μηχανισμού με διακριτό αντικείμενο και συμπληρωματική λειτουργία. Οι μηχανισμοί αυτοί είναι:

· Μηχανισμός Α: Μηχανισμός αποτίμησης επιπέδου Δημόσιας Υγείας και  ενδεχόμενων κινδύνων

· Μηχανισμός Β: Μηχανισμός έγκαιρης αναγνώρισης και αντίδρασης σε απειλές κατά της Δημόσιας Υγείας ενός πληθυσμού ή μιας περιοχής. 

ΜΗΧΑΝΙΣΜΟΣ Α:


Ο πρώτος μηχανισμός αφορά τη διαδικασία χάραξης πολιτικής στη Δημόσια Υγεία. Περιλαμβάνει συνθετική σύγκριση τιμών δεικτών με τιμές βάσης, εκτίμηση και ανάλυση κινδύνου και τελική αποτίμηση της υπάρχουσας κατάστασης στην οποία δίνονται οι περιοχές (με τη μορφή δεικτών) στις οποίες θα πρέπει να επικεντρωθεί η πολιτική που χαράσσεται. Ο μηχανισμός αυτός αναλύεται σε τρεις επιμέρους διαδικασίες.

Διαδικασίες Αποτίμησης Επιπέδου Υγείας.
Τελικό αποτέλεσμα αυτής της διαδικασίας είναι η απόδοση της συνολικής εικόνας που χαρακτηρίζει το επίπεδο Δημόσιας Υγείας ενός πληθυσμού ή μιας περιοχής σε τοπικό, εθνικό και διεθνές επίπεδο. Στην ουσία οι δείκτες του προφίλ (User Window) που έχει επιλέξει ο αποφασίζων ή του μοντέλου που έχει ο ίδιος δημιουργήσει συγκρίνονται συνθετικά με δύο τιμές βάσης που ο ίδιος επιλέγει και μπορούν να είναι:

· Ο μέσος όρος της τιμής του δείκτη στο σύνολο της χώρας ή μιας μικρότερης γεωγραφικής περιοχής (π.χ. νομός ή περιφέρεια) ανάλογα με τις απαιτήσεις του αποφασίζοντα. 

· Ο μέσος όρος της τιμής του δείκτη για την Ευρωπαϊκή Ένωση (στην περίπτωση χάραξης εθνικής πολιτικής Δημόσιας Υγείας).

· Οι τιμές των δεικτών κατά την διαδικασία στοχοθεσίας της προηγούμενης προγραμματικής περιόδου.

· Οι βέλτιστες τιμές των δεικτών σε επίπεδο ΕΕ.

Τα αποτελέσματα των παραπάνω συγκρίσεων οργανώνονται σε ένα πολυδιάστατο πίνακα βασισμένο σε ευνοϊκές και μη ευνοϊκές συγκρίσεις σε πλήρη  αντιστοιχία με τη συγκρινόμενη διάσταση.

Διαδικασίες Εκτίμησης Πιθανότητας Εκδήλωσης Κινδύνου.
Η εκτίμηση κινδύνου για κάθε έναν από τους δείκτες της διαδικασίας βασίζεται στην αποτύπωση της συμπεριφοράς του συγκεκριμένου δείκτη στο χρονικό διάστημα των τελευταίων πέντε (5) ετών και το χρονικό διάστημα των δύο (2) τελευταίων ετών. Αυτά χρονικά διαστήματα δεν είναι τυχαία αλλά προκύπτουν από την πλειοψηφία των μελετών που έχουν αναλυθεί. Παρόλα αυτά, σε επίπεδο πληροφοριακού συστήματος ο αποφασίζων μπορεί να έχει τη δυνατότητα καθορισμού της διάρκειας των δύο περιόδων σύμφωνα με τις απαιτήσεις του. 

Συγκεκριμένα, με την αξιοποίηση ιστορικών τιμών του δείκτη ή την επαναληπτική εκτίμησή του από τα δεδομένα της Βάσης Δεδομένων και την παράλληλη χρήση της μεθόδου των ελαχίστων τετραγώνων μπορεί να γίνει εκτίμηση της τάσης που εμφανίζει o συγκεκριμένος δείκτης με εξαιρετική ακρίβεια και βάση επικαιροποιημένων στοιχείων.

Διαδικασίες Σύνθεσης του πίνακα κινδύνου.
Στα πλαίσια αυτής της διαδικασίας δημιουργείται η μήτρα κινδύνου επιπτώσεων για την υγεία του πληθυσμού που αναλύεται. Το τελικό αποτέλεσμα αυτής της διαδικασίας αποτελεί τη βασική είσοδο του επόμενου σταδίου διαμόρφωσης κατευθυντήριων γραμμών πολιτικής Δημόσιας Υγείας. Για την ανάπτυξη του συγκριτικής μήτρας κινδύνου-επιπτώσεων υλοποιείται μια μέθοδος συσχέτισης των αποτελεσμάτων των δύο προηγούμενων διαδικασιών. Αναλυτικά, συσχετίζονται:

· Τα αποτελέσματα της συνθετικής σύγκρισης των δεικτών συνεπώς της «μήτρας σύγκρισης» της πρώτης φάσης και

· Ο κίνδυνος μείωσης ή αύξησης της ποιότητας των δεικτών όπως προκύπτει από την ανάλυση της προηγούμενης φάσης για κάθε έναν από τους δείκτες.

ΜΗΧΑΝΙΣΜΟΣ Β: 


Ο δεύτερος μηχανισμός αφορά την άμεση και αποτελεσματική αντίδραση σε κινδύνους που απειλούν τη Δημόσια Υγεία. Η λειτουργία τους βασίζεται σε έμπειρους κανόνες που αποτυπώνουν υπάρχουσα γνώση και πυροδοτούν κατάλληλα πρωτόκολλα αντίδρασης.


Η φιλοσοφία της προσέγγισης που ακολουθήθηκε για την σχεδίαση και ανάπτυξη των συγκεκριμένων διαδικασιών, βασίστηκε στην αναγνώριση και «ευφυή» αποτύπωση της εμπειρίας που είναι διαθέσιμη από διεθνείς οργανισμούς επιδημιολογικής επιτήρησης και χάραξης πολιτικής. Η συγκεκριμένες διαδικασίες δίνουν τη δυνατότητα υποστήριξης των διαδικασιών λήψης αποφάσεων των φορέων επιδημιολογικής επιτήρησης και ελέγχου. Αυτό επιτυγχάνεται με τη βοήθεια ενός κατάλληλα σχεδιασμένου συνόλου κανόνων (rules) που αποτυπώνουν την υπάρχουσα εμπειρία και γνώση των φορέων αυτών σε θέματα κινδύνων και απειλών κατά της Δημόσιας Υγείας. Η λειτουργία τους βασίζεται σε ένα μηχανισμό διασύνδεσης του προτεινόμενου πλαισίου δεικτών και περιφερειακών παραμέτρων με μία «βιβλιοθήκη» έμπειρων κανόνων και διεθνώς προτεινόμενων πρωτοκόλλων αντίδρασης σε περιπτώσεις έκτακτης ανάγκης. 


Η λειτουργία των παραπάνω κανόνων διαφοροποιείται στις περιπτώσεις απειλών που σχετίζονται με:

Α. Την δυσαρμονία στην εκδήλωση κρουσμάτων που σχετίζονται με κάποιο συγκεκριμένο νόσημα (σε σχέση πάντα με τον αναμενόμενο αριθμό) 
Στην περίπτωση συγκεκριμένου νοσήματος η μεταβλητή <situation> αποτελεί μία διαδικασία ελέγχου τριών επιπέδων. Οι παράμετροι που ελέγχονται είναι: 

· Ο αριθμός των κρουσμάτων που έχουν ανιχνευθεί.

· Το συνολικό μέγεθος του Πληθυσμού που αναλύεται.

· Η Γεωγραφική Έκταση της περιοχής στην οποία ζει ο συγκεκριμένος πληθυσμός.

· Κίνδυνος εκδήλωσης περισσότερων κρουσμάτων από τον αναμενόμενο αριθμό. 

· Το χρονικό διάστημα στο οποίο έχουν παρατηρηθεί τα παραπάνω κρούσματα.

Β. Την παρατήρηση επικίνδυνων τιμών καθοριστικών παραγόντων που σχετίζονται με την εκδήλωση κρουσμάτων συγκεκριμένου νοσήματος. 

Στα πλαίσια αυτής της διεργασίας του μηχανισμού έγκαιρης αναγνώρισης και αντιμετώπισης κινδύνων ολοκληρώνονται δύο βασικές τεχνικές υποστήριξης αποφάσεων που συμπεριφέρονται άριστα σε περιβάλλοντα έντονης αβεβαιότητας και διακύμανσης.

· Η προσέγγιση πιθανοτικής αποτίμησης κινδύνου (probabilistic risk assessment)

Το περιβάλλον της Δημόσιας Υγείας χαρακτηρίζεται από ένα μεγάλο αριθμό πηγών αβεβαιότητας, μεταβλητότητας και ευαισθησίας. 

· Μεταβλητότητα – Διακύμανση
Η μεταβλητότητα αντιπροσωπεύει την ποικιλία ή ετερογένεια ενός πληθυσμού ή μιας παραμέτρου και πολλές φορές παρουσιάζεται σαν φυσική μεταβλητότητα. Ένα παράδειγμα είναι το χρώμα των ανθρώπων, ο τρόπος ζωής τους και ο αμυντικός τους μηχανισμός σε κάποιο νόσημα. Η μεταβλητότητα δεν μπορεί να μειωθεί με την χρήση περισσότερων μετρήσεων ή με την αύξηση της ακρίβειας των μετρήσεων. 

· Αβεβαιότητα


Η αβεβαιότητα σχετίζεται με τον περιορισμό γνώσης σχετικά με τις πραγματικές τιμές των μεταβλητών εισόδου ενός φυσικού μοντέλου (αβεβαιότητα παραμέτρων) και ενός φυσικού συστήματος (αβεβαιότητα μοντέλου). 

· Ευαισθησία


Η ευαισθησία αναφέρεται στην συμπεριφορά των αποτελεσμάτων ενός μοντέλου στις αλλαγές των τιμών κάποιων παραμέτρων.   


· Οι διαδικασίες αξιοποίησης γνώσης και υποστήριξης αποφάσεων βάση κινδύνου. 


Αντικειμενική επιδίωξη αυτής της φάσης είναι η αποτελεσματική και έγκαιρη προστασία των ατόμων ξεχωριστά και του πληθυσμού που συνθέτουν από κινδύνους που σχετίζονται και κάποιους καθοριστικούς παράγοντες όπως το νερό και ο αέρας.


Τα κριτήρια της προτεινόμενης προσέγγισης είναι το:

· Μέγιστο Ατομικό Ρίσκο (maximum individual risk)

· Αναμενόμενο Ατομικό Ρίσκο (expected individual risk)

· Κίνδυνος Πληθυσμού (Population Risk)

1.3 Πληροφοριακά συστήματα Δημόσιας Υγείας Διεθνώς

Στο δεύτερο στάδιο στης συγκεκριμένης εργασίας έγινε μία μελέτη σε παγκόσμιο επίπεδο παρόμοιων πληροφοριακών συστημάτων. Από την αναζήτηση που πραγματοποιήθηκε, μέσα από το διαδίκτυο,  βρέθηκαν παρόμοια συστήματα με το INTERREG II, άλλα τα οποία βρισκόντουσαν στο στάδιο της ανάπτυξης και άλλα τα οποία περιείχαν πολλές υπηρεσίες τεχνολογικής αιχμής. Η ανάλυση που πραγματοποιήθηκε είχε ως αποτέλεσμα την καταγραφή όλων αυτών των διαφοροποιήσεων, καθώς και την δυνατότητα υποβολής προτάσεων ώστε το INTERREG II να συμπεριληφθεί σε ένα από τα κορυφαία παγκοσμίως.

Τα συστήματα τα οποία βρέθηκαν είναι τα ακόλουθα:

· WHO (WORLD HEALTH ORGANIZATION)

· CDC (CENTRES FOR DISEASE CONTROL AND PREVENTION)
· CAREC (CARIDDEAN EPIDEMIOLOGY CENTRE)

· PPHSN (PASIFIC PUBLIC HEALTH SURVEILLANCE NETWORK)

· EHS3 (ENVIRONMENTAL HEALTH SURVEILLANCE SYSTEM FOR SCOTLAND)

· HEALTH CANADA ONLINE

· TDH (TEXAS DEPARTMENT OF HEALTH)

· HEALTH INSITE FOR AUSTRALIA

· INTEREG II FOR GREECE

· SWISS HEALTH OBSERVATORY

· CDSCNI (COMMUNICABLE DISEASE SURVEILLANCE CENTRE NOTHERN IRELAND)

· HPA (HEALTH PROTECTION AGENCY FOR UK)

· EUPHIN (EU PUBLIC HEALTH INFORMATION NETWORK)

Τα παραπάνω πληροφοριακά συστήματα περιλαμβάνουν ένα σύνολο χαρακτηριστικών – λειτουργιών, τα οποία παρατίθενται παρακάτω. Οι λειτουργίες αυτές δεν περιέχονται σε όλα τα συστήματα. Ένα πλήρες πληροφοριακό σύστημα όμως πρέπει να περιέχει το σύνολο των χαρακτηριστικών. 

· Πληροφοριακά αρχεία ασθενών: Αρχεία που περιέχουν πληροφορίες σχετικά με τους ασθενείς όπως όνομα, επώνυμο, περιοχή, κλινικές πληροφορίες, αλλεργίες, ομάδα αίματος.

· Επιδημιολογικά αρχεία ασθενών: Περιέχουν πληροφορίες για τον ασθενή, όπως στα πληροφοριακά αρχεία ασθενών, παράλληλα με το είδος της επιδημίας, τον εμβολιασμό, το όνομα του γιατρού, ημερομηνία έναρξης νοσήματος κ.τ.λ.

· Γενικά επιδημιολογικά αρχεία: Περιέχουν γενικές επιδημιολογικές πληροφορίες, όπως πίνακες θνησιμότητας, γεννήσεων, στατιστικά νοσήματος που αφορούν την χώρα, ποσοστά αύξησης κάποιας νόσου κ.τ.λ. 

· Υγειονομικός χάρτης: Περιέχει πληροφορίες για τα νοσοκομεία, το ανθρώπινο δυναμικό, χάρτες για το πώς θα φτάσεις σε κάποιο κέντρο υγείας, εξοπλισμό του νοσοκομείου.

· Υπηρεσίες για τους ταξιδιώτες: Περιέχουν χρησιμες οδηγίες για τη χώρα που θέλει να ταξιδέψει κάποιος όπως ασθένειες και εμβολιασμοί που πρέπει να κάνει κάποιος.

· Έξυπνες κάρτες: Είναι κάρτες υγείας οι οποίες περιέχουν πολλές από τις παραπάνω πληροφορίες που αφορούν κάποιων ασθενή με σκοπό την άμεση και έγκυρη ενημέρωση κάποιου ιατρικού φορέα σε περίπτωση που χρειαστούν βασικές πληροφορίες για την υγεία του συγκεκριμένου προσώπου. Είναι σε μορφή πιστωτικής κάρτας και έχι την δυνατότητα αρκετών εγγραφών, περίπου 200. 

· Υπηρεσίες για τους επαγγελματίες: Περιέχουν πληροφορίες για τους επαγγελματίες της υγείας όπως παράθυρα συζήτησης, ενημερωτικές σελίδες, σελίδες δημοσιεύσεων.

· GIS: Η Γεωγραφική Απεικόνιση Πληροφοριών (Geografical Information System) είναι μία λειτουργία που χρησιμοποιεί τεχνολογία αιχμής, το διαδίκτυο, και δίνει τη δυνατότητα στο χρήστη να απεικονίζει σε χάρτη την εξάπλωση μίας επιδημίας, όπως και πληθώρα άλλων πληροφοριών, ώστε να είναι πιο αποτελεσματική η αντιμετώπιση προβλημάτων που δημιουργούνται στο τομέα της υγείας. 

· Στατιστικά εργαλεία: Είναι λογισμικά εργαλεία τα οποία επεξεργάζονται το σύνολο των πληροφοριών που συλλέγονται και αποθηκεύονται στο πληροφοριακό σύστημα με αποτέλεσμα την εξαγωγή χρήσιμων πινάκων και στοιχείων.

· Ασφάλεια δεδομένων: Το κάθε πληροφοριακό σύστημα είναι συνδεδεμένο σε κάποιο δίκτυο ή ακόμα και στο Internet. Με βάση τα προσωπικά δεδομένα που χειρίζονται και αφορούν τους ασθενείς, γίνεται σαφές ότι πρέπει να διασφαλιστούν σε τυχόν αναρμόδια υποκλοπή.

· Μηνύματα συναγερμού: Κάποια πληροφοριακά συστήματα περιέχουν μία πολύ σημαντική λειτουργία που αφορά την προβολή μηνυμάτων όταν κάποιες τιμές που αφορούν την υγεία πέσουν κάτω από κάποια προκαθορισμένα επίπεδα ασφαλείας, ώστε να γίνεται έγκαιρη αντιμετώπιση επιδημιών.

1.4 Το μέλλον  των πληροφορικών συστημάτων

Η τεχνολογική ανάπτυξη που έχει πραγματοποιηθεί τα τελευταία χρόνια στο τομέα των υπολογιστών και του Internet έχει ως αποτέλεσμα τη δημιουργία ορισμένων αξιοσημείωτων λειτουργιών που βοηθούν αρκετά τον τομέα της Δημόσιας Υγείας. Αυτές οι λειτουργίες έχουν αρχίσει και ενσωματώνονται στα πληροφορικά συστήματα, όμως είναι ακόμα σε αρχικό στάδιο.

Τηλεδιάσκεψη (videoconference - telehealth): είναι η εφαρμογή των τηλεπικοινωνιών και της τεχνολογίας που διαθέτει ώστε να φέρει σε επαφή απομακρυσμένα άτομα.

Τηλεϊατρική: Η εφαρμογή «έξυπνων συστημάτων» (telematics), για την παρακολούθηση ασθενών και επίλυση ιατρικών θεμάτων. 
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INTERREG II

2.1 Introduction

The last decades have been marked by a rapid growth in the computer environment which has been catalytic. Computers have become an integral piece of human life covering all sectors of it. One of these sectors that are influenced by this technology is health and in particular public health. 

Public health is important to “Everyone, everyday, everywhere” because it focuses on the prevention of disease, injury, and premature death among the total population. Public health follows a population-based approach addressing the root causes of health issues. The foundation of public health is Epidemiology. In order to maintain and strengthen the practice of Epidemiology and Surveillance, many countries start to develop Health Information Systems. 

These systems measure the status and determinants of the population’s health. The information is used to improve the strategies and processes for health facilities and the capacity of the health system to respond to the needs of the community.      

2.2 The role of Health Information Systems in Public Health

The ¶fundamental objective of Health Information Systems is to constitute the starting line of an organised and coordinated effort for the armouring of public health in every country, especially the control of contagious diseases. ¶   

The epidemics combined with the environmental and social elements that encourage their spread, constitute a serious threat for Public Health. ¶Direct, valid, and effective information of all responsible institutions constitutes the more important parameter for the effective confrontation of each epidemiologic threat. It contributes decisively in the armouring of a particular region. ¶AActually these network systems provide the supervisor with the possibility of direct access and extraction of epidemiological data and environmental elements that can intervene effectively where this is judged essential. ¶ 

To these systems, particular emphasis has been given in the following points: ¶
· ¶In the control and the attendance of contagious diseases (AIDS, Hepatitis A and B, Poliomyelitis, Diphtheria, Meningitis, Tuberculosis, Influenza, Syphilis).

· ¶In the imprinting of health level, the sufficiency of infrastructures and the human potential of the mentioned health units, in the region of the 4 states ¶     

· ¶In the control and surveillance of travelling people, animals, and products transfers from the perspective of public health, in order to watch out for human-animal viruses. 

· In the recording of environmental factors that are related to the public health of one region or that encourage the spread of transmitted illnesses, such as the quality of drinking water. ¶
· In the research and recording of demographic characteristics, needs, services and situations of health. ¶
· ¶In the facilitation of developing epidemiological studies and researches as well as the imposition of measurements, on the restriction of dissemination of pestiferous diseases. ¶
In general ¶these systems provide to all responsible foundations and services an important decisions support tool, through a complete depiction of epidemiological situations of each country at a real time.
2.3 INTERREG II presentation

2.3.1 General  

¶The operational software Transregional Network of Public Health INTERREG II inputs data, surveys, evaluates and takes decisions concerning epidemiological data that determine the quality of life of various regions. ¶ The planning and the growth of this Network is based on advanced, modern technology such as  telematics, smart cards that are adapted to the needs of Epidemiology and Public Health and particularly to Geographical Information System (GIS). 

¶Analytically, the applications include: ¶ 

1. ¶Applications of territorial analysis of epidemiological data with GIS.

2. Application analysis of epidemiological data with classic methods. ¶
3. Special WEB applications. ¶

The initial aim of the specific computing network was the establishment (or installation) and interconnection of four neighboring prefectures of Greece (Serres, Evros, Ioannina, Florina) and two neighboring Balkan countries (Boulgaria, Albania).

The success of the system lies in its Pan-Hellenic operational character and in collaboration with the neighboring Balkan countries it will offer the opportunity  to cover the needs of public health and epidemiology within a wider framework of action.

The application of the particular computing system results in its embodiment in a wider system of public health which will armour the worldwide public health and epidemiology. 

2.3.2 User’s categorization  

¶The users of the specific system are characterized by an intense heterogeneity. ¶This heterogeneity is caused by a large number of participating institutions in the project and the intense differentiations between the individual users of informative system. ¶This model illustrates/proposes the categorization and regrouping of users in individual categories with specific rights and obligations. 

The responsible institutions that are involved in system planning together with their  requirements, are the following: ¶ 

· The National School of Public Health (NSPH) 

· The Ministry of Health and Welfare

· The National Centre for surveillance and Intervention (NCSI).

· The CBPHCs. 

· Departments of Health of Albania and Bulgaria.

The figure 2.1 that follows, depicts clearly the most important users of the unified information system.


Figure 2.1 :
Main users of the system

The users of this system can be classified in the following four categories: ¶
Category A: The users of this category have the following characteristics: 

· Complete access to the data base and the acquisition of total information that concerns their narrow cognitive object. 

· Input of data which has not been indicated. 

· Ventures of Search and Data Analysis.

· Limited access to other region data, which has direct relation to its work such as environmental, and climatic factors. 

· Notification of study results. 

· Extensive familiarization with data-processing systems. 

Category B: The basic characteristics of this category of users are the same with Category A except for the fourth feature which is not included. 

Category C:  The obligations of users in this category are: 

· Collection and Input of all data in the data base system 

· Control of plenitude and reliability of input process. 

· Publication of Monthly collective reports. 

· Medium – minimal familiarization with computing systems. 

Category D: The users of this category have the right to access to cumulative tables of data which are updated in regular time intervals. Their familiarization with data-processing systems fluctuates from medium to maximum. 

If in the above criteria we also add the time spent from each user who has access to the system (percentage of the total operations which they use), the users could be grouped in the following three categories: 

Passive  users:  The  contribution of  this  category  in the  operation of   the system   is of vital  importance  since  their  exclusive  competence   is   catering to the system  with  primary  data,  which can follow  any  form of  analysis.

Energetic  users:  These users process and analyze the data that passive users have  inputted. The input of data from this category of users is limited only in the completion of cases that are reported directly to them. These users are divided in subgroups depending on their access rights. Their contribution in the operation concerns the use of applications and tools that the system provides them with. 
International users: These are the institutions responsible for the communication and the exchange of gathered epidemiological data between the countries that participate in the system. 

It is apparent that in certain cases particular situations impose the integration of certain users in more than one category

2.3.3   Natural Structure and characteristics of the system 

The system is constituted by a network of interconnection and exchange of data between their users (CBPHCs, Ministry of Health and Welfare, ESDY, NCSI, Prefectures etc) and has the ability to store, analyse and search data.

To be more precise, the network of epidemiological surveillance will be based on two central computers -servers, which will store - all the observed elements for this operation. ¶The two central computers will be continuously connected to each other and to the internet. Substantially, the network is based on one of the two servers which carry out - under regular conditions - all the operations. The s¶econd server constitutes a complete copy of the first. 

2.3.3.1 Topology and connections

¶The central computer (server) of system is placed in  NSPH and the second in NCSI. From this point the internet connection starts. ¶The first computer constitutes the basic node of the system and simultaneously the server of its central  data base. ¶The second computer (back up server)  is placed in the Ministry of Health and Welfare.

 The data is stored ¶in the central computer - server, and outputs all corresponding results. ¶This computer is permanently connected via an exclusive leased line with the internet. Regarding safety reasons all elements will be stored ¶in secondary servers as well. ¶The exchange of data between the computers will not be performed via the internet, but with a direct line using routers and modem. Furthermore, unauthorized access to the Ministry’s backup server will not be permitted for safety reasons. Limited access will be permitted to authorized users. The following picture shows the connection’s structure of the system.
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Figure 2.2:
Connections and topology of INTERREG II

2.3.3.2 Access to the system

The access of the system’s users is divided into four categories:

1. CBPHCs have a continuous connection with the system through a leased line which allows constant access both to the internet and to the system. For that reason CBPHCs have the opportunity to inform the system for every epidemiological case in real time.

2. The Ministry of Health and Welfare and NCSI have direct access and the ability to use their own internal networks in relation to internet access.
3. ESDY is differentiated from the above category since it is authorized to access more scientific information.      
4. All the other users such as Albanian and Bulgarian have the ability to access through either an ISDN line or PSTN line to connect with the system at a requested time.
2.3.4 Software Designing

¶The designing of software constitutes the technical core of the software development process. ¶Beginning from the requirements which analyze and evaluate, the designing of software constitutes the first from the three activities - designing, writing of code, and control trial - that is required for the development and the verification of software package. ¶Each activity converts and modifies the data in order to create a reliable information system. 

2.3.4.1 Software Structure

Due to the size of the software¶ weakness of the human brain to retain and comprehend a lot of information simultaneously, the software is not possible to be manufactured as a unit that would be indivisible. ¶For this reason the software is manufactured in different parts. ¶The parts in which the software of every system is separated can be placed in levels as they appear in diagram form 1.4. ¶

Figure 2.3:
The levels of the software structure

¶The classification of software parts in levels is named structure of software and facilitates the description and  representation of the system. ¶The structure is distinguished in macroscopic, which gives a general picture of the entire software, and in microscopic, which gives a detailed picture of the corresponding complex structural units, by which the software is constituted. 

¶
2.3.4.2 Architectural Design

The Architectural design constitutes the representation of macroscopic structure of the software. Due to the size of the software we follow a process of decomposition into individual macroscopic structures which are the following: 

· Structure of system constituted by the elements of system and sub systems to which they belong. 

· Structure of sub system whose elements are the sub system and the programs that belong to it. 

· Structure of program to which the program and the corresponding complex structural units belong.

The specific system is constituted by a number of individual sub systems which carry out all operations of the information system. These sub systems collaborate continuously the one with the other, exchange data and execute particular processes. Therefore, the combination of these creates the complete system. 

The basic sub systems are the following: 

· Sub system 1: Management  Relational  Database  All the non geographic data and elements that observe the system are stored, processed and selected via searches in this database. 
· Sub system 2: Geographical  Information  System and Internet  Map  Server. In this sub system the elements that determine geographic coordinates are observed, digital maps are produced and analysis of epidemiological elements is executed. 
· Sub system 3: Transporter of web pages. It has the exclusive responsibility of creation and depiction of activities in the internet environment.  
· Sub system 4: Management of System.  Its main responsibility is to  co-ordinate the operations and activities of the system, the effective communication between the individual structural units of the system, the effective flow of data, the control of access and safety as well as the  improvement of quality of the provided services.  
· Sub system 5: Interconnection of User –System.  Competence of this sub system is the effective and efficient communication between the user and the machine.  

2.3.4.3 Development Tools

INTERREG II uses some important tools which help the user ; the latter are represented in the following paragraphs 

· ArcIMS (ESRI Arc Internet Map Server)

is the software which in combination with the database supports the information system. It functions as platform for the creation and transmission via the Internet of geographical information data. It is composed of:  

- ArcIMS  Application  Server 

- ArcIMS  services

- Users software for the access to the system via  Internet, 

- For software access to the data, the  ArcIMS is connected with the database in which the elements are observed via the Data Access  Gateway.

· IIS (Microsoft Internet Information Server)

    The particular tool - server undertakes the connection with the  Internet and the exchange of data with the users. It also checks via code access the web pages and the data which are allowed for each user to have at his/her disposal. 

The server IIS, would be in direct interconnection with the server application of Arc Internet Map Server, so that it constitutes the means of transmitted information from and to the users. In order to achieve this interconnection, 3 tools connectors will be used, each one will have specific operations:  Servlet connector, ActiveX connector and Cold Fusion   connector. The tool Servlet connector intervenes substantially in the transmission of dynamic maps to the users, while the ActiveX  contributes to the circular transmission of data among ArcIMS, Internet Information Server and Database. Finally, Cold Fusion connector is used for certain, special applications that will be selected so as to be included in the system.

· ESRI ArcSDE

Is the tool which establishes the connection between database and geographical information system ArcIMS.  It gives the possibility to the ArcIMS to observe and use the continuously renewed database, in combination with those that are already installed in the system, so that the maps produced are based on all the elements that the base each moment embodies. The characteristic trait of ArcSDE is the fact that it enables multiple parallel access of geographical information system to the database.  

· Microsoft SQL Server

The database SQL Server realises an ideal relation base R - DBMS and was selected after comparative trials as the most suitable in order to be used in the manufactured system. The possibility that ArcSDE offers (connection of database and geographical information system) for direct interconnection with the particular software database (Microsoft SQL Server) constitutes an additional element that contributed to the choice of SQL Server for the system. 

Finally, with regards to the programming of base, it is noted that the language in which it is supported and the SQL Server uses is the SQL (Structured Query Language), the language that is the most widely used for the creation of database relation and structures.

2.3.5 Designing flow of data to the System

Basic characteristic of flow of information through the system constitutes: the bi-directional communication among all users and mainly among those that belong to the same category. Criteria for the flow of information include the profile of each user, in other words, the total of rights, obligations and his/her remaining characteristics.

According to the regrouping of users, we can analyze the flow of information in four individual levels:

Level 1: It characterizes the communication of users of A category. It is completely dual and offers complete access to all the operations of the system.

Level 2: It characterizes the communication of users of B category. It is bi-directional and  offers limited access to all information.

Level 3: It refers to the process of input data from users of G category. It is not bi-directional communication which means that these users cannot draw elements from the base

Level 4: Due to this level we have international communication of the connected countries. It is completely bi-directional and concerns centralized elements with predetermined content.

2.3.6 The Internet site

¶The information system of Transregional Network of Public Health consists of a total of dynamic web pages that function in the Internet environment.¶ To access the system (except the special applications that are installed in the computers of access), the web browser “Internet Explorer” is used. ¶Following, the central screen of system will be presented as it is portrayed in the Picture 2.2.
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Figure 2.4:
The internet site

The next step is selecting the type of user. ¶Depending on his origin, the user selects respectively between the National School of Public Health, the Cross-border Centres of Public Health and the National Centre of Epidemiologic Surveillance and Intervention. ¶Proportionally, a new screen is presented in which the user respectively selects the sector of NSPH or the Prefecture which the user comes from.

In this window the user is asked to supplement the fields "User Name " and "Password " with the corresponding elements that are given to him by the system administrator.
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Figure 2.5:
The entrance to the system

After the authorization of username and password, the user is asked to select to which department of the system he wishes to be transferred.

In the whole system and on each page of it, a tool which is named navigator,  appears on the upper part of the screen. ¶Via this the user has the possibility of moving inside sub-pages of the system, returning directly from department to department.

The tool of navigation allocates 2 lines of choices from which the first (at the top) concerns the navigation between the illnesses or the other elements of the system, while the second (at the base of tool) is related to the locomotion of the user inside the illness or the group of elements that he/she has selected.

2.3.7 Input and  Data Analysis

The input, the search and the analysis (not graphic) of epidemiological data, that the system manages, evolve from its central sub system, the "Sub system of Input and Data Processing". ¶It forms a database which  observes and searches all the elements via corresponding dynamic searches that have been created. ¶The communication with the user occurs through a number of dynamic web pages.

2.3.7.1 Import Data

The import of data is realised through corresponding import form, which differ depending on the type of elements that are inputted. ¶AAAaaaghsdfhfbvbfvbAccording to the type of data, these can be separated: 

a) In statement data of illness case 

b) In other type of data which are recorded in the system. 
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Figure 2.6:
One formal form of input data about epidemiological case. ¶
For all input forms of data, the authorized user undertakes to fill in the fields that concern each case. ¶Particular interest should be taken in the fields that concern the personal information of each patient.

During form completion, the transition from field to field functions with use of the Tab key, or with the use of the mouse that is allocated by the computer.

As it has been reported, (except for the data that concern recording of illness cases), the system also observes elements that are related to sociological phenomena, the quality of potable water, climate information as well as veterinary data.

· Regarding the health units of regions, the significance of data input  corresponds to the creation of a new card for each unit depending on the elements which are recorded each time (Disease transition, Equipment, Human Resource and Remaining Elements). 

· Each new case of sociological nature, new sampling of water or measurement of climatic conditions is supplemented directly in the corresponding screen  the same way as the input of an epidemiological case has been analysed.  

·   Similar process is followed for the input of veterinary data. The precise elements of these and of the farmer as well as elements that concern the animals that are included are recorded separately for each farm in the form of input.

2.3.7.2  Data analysis

¶The data that is inputted in the system appears in the form of a small scale analysis, that is limited in the control of reliability and the routing of data, and is stored in the central base in a complete automated way. ¶The data is suitable to be  processed in any way the user wishes. ¶
The system gives the user the following options:

· Data Search 

· Depiction of selected data 

· Modification of data 

· Statistical analysis on a minimal scale 

· Deductions of reports

Data Search
The data search from the base of system constitutes the first stage of analysis. Each user has the possibility of seeking the data that interest him/her making use of one of  the three individual distinguishable techniques that he/she has at his/her disposal or some combination of these. ¶The individual techniques are: ¶
· Standardised search 

· Parametric search 

· Geographic search 

Depiction of selected data

¶The second stage of analysis concerns the depiction of data that were acquired at the first stage as well as those that result from their further analysis. The m¶ore general information in the particular system data  is depicted with one of the following forms. ¶
· Form of text:  in this form centralized elements are given that result from the process of search. 

· Form of graphics:  in this form all kinds of diagrams are presented which result from the analysis of data. 

· Form of picture:  this way of depiction is based on the possibilities of Geographical Information Systems that are used. It incorporates maps that represent the acquired information in the way the user  selects. 

· Audiovisual form:  storage of optical and acoustic material where GIS is included.    

Modification of data

The modification of data in the system concerns the change of certain concrete characteristics of registration, or the complete deletion of it.
Statistical analysis of small scale 

The data that each user selects and acquires can be processed statistically by drawing useful conclusions. ¶¶Concretely there are tools that reinforce the algebraic action (addition, subtraction, multiplication, and division), the calculation of average and divergence. ¶At the same time, the user can acquire graphic representations of his results and he/she can incorporate them in his/her study. ¶
Deduction of reports

¶In this last stage of treatment the process of standardisation of data is realised in the form that each user wishes and the system supports. ¶Through a friendly way of communication the user has to select one from the following forms of reports:

· Acquisition of maps and data. 

· Standardisation on the basis of collaborating software programs.
· Acquisition of reports with the countries of abroad.  

· Acquisition of centralized elements.  
· Acquisition of monthly centralized reports.  

2.3.7.3 Alarms  – special operations  

The system offers the possibility of providing messages which will warn for the outbreak of certain cases in some region or messages that will confirm the smooth epidemiologic situation of a region.

These operations are given in the table 6.3 that follows:

	Operation
	Required Information
	Comments

	Warnings of substantial disease in connection with the time
	Density of cases in substantial time period where experts’ attention is necessary
	In this way the scientist will be informed immediately about a situation that tends to become worrying

	Warnings of substantial disease in connection with the space
	Density of cases in concrete region where the attention of experts is necessary.
	Direct notice for a specific region where the cases present some break out.

	Benefit of statistical results of small scale automatically
	Determination of results that are  of interest.
	Direct surveillance of worrying cases


2.3.8 GEOGRAPHICAL INFORMATION SYSTEM


Geografical Information Systems (GIS) are powerful automated systems for the acquisition, storage, retrieval, analysis and display of spatial data. Epidemiologists have traditionally used maps when analyzing associations between location, environment and disease. GIS is particularly well suited for studying these associations because of its spatial analysis and display capabilities. Recently GIS has been used in the surveillance and monitoring of vector-borne diseases, water-borne diseases and of environmental health. GIS allows analysis of data generated by Global Positioning System (GPS). Combined with data from surveillance and management activities, GIS and GPS provide a powerful tool for the analysis and display of areas of high disease prevalence and the monitoring of ongoing control efforts. The marrying of GIS and GPS enhances the quality of spatial and nonspatial data for analysis and decision making by providing an integrated approach to disease control and surveillance at the local, regional and/or national level. 

Data is the core of any GIS. There are two primary types of data that are used in GIS. A geodatabase is a database that refers in some way to locations on the earth. Geodatabases are grouped into two different types: vector and raster. Coupled with this, data is usually known as attribute data. Attribute data are generally defined as additional information, which can then be tied to spatial data. Documentation of GIS datasets is known as metadata.
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Figure 2.7:
How the GIS works. The layers

The way maps and other data have been stored or filed as layers of information in a GIS makes it possible to perform complex analyses (information retrieval, topological modeling, Networks, overlay, data output). GIS can easily deal with complex spatial problems by organizing the data (from maps and from factual databases), viewing their spatial associations, performing multiple analyses and finally by synthesizing the results into maps and reports to inform constituents.

The elements that the user has at his disposal at the geographic depiction are the following: ¶
· The centralized results of each disease that depend on the user’s competence. 

· Demographic elements of Prefectures, Municipalities and Cities.  

· Geographic characteristics such as rivers, lakes, mountains, within the regions of interest.

Some more specific tools which the user has in his possession when using GIS are the following:

· Enlargement and panoramic view of map 

· Recognizing and finding characteristics 

· Search of Data 
· Presenting Indicators of Map (Map Tips) 
· Selecting and Storing Characteristics 

· Working with Measurements and Scale 

· Adding MapNotes 
· Using EditNotes 

· Opening the LayerProperties 

· Changing the LayerProperties 

· Adding Data 

· Printing, Copy, Storage, Exit

2.3.9 INNOVATIONS

T¶he particular information system presents certain remarkable innovations world wide. These innovations concern the geographic information systems. ¶The briefing of data and maps that are created by the system are in real time and at the moment when the data are inputted in the system. Subsequently, every time one user inputs new data in the system, at the same time some other user views the new data on his/her screen. This is a very important innovation because each user can easily understand the real epidemiology case and not an imaginary one.


One of the most important innovations of INTERREG II is the stage of assessing the existing situation and identifying the risks that threaten Public Health. The main objective of this stage is binary:


• Identification of the drawbacks and risks that characterize the level, the infrastructure and the operation of the Public Health System in an area or in a country.


• Immediate recognition of and reaction to the risks which threaten the health and the prosperity of populations.


The philosophy of the approach is based on the application of intelligent techniques and methods of assessment and danger/risk analysis. At this stage, all the indicators together with the available relative parameters taken from primary data and accumulated by means of an information system are calculated, analyzed and examined in actual-real time. Furthermore, the indicators’ tendencies of development are calculated and the dangers that accompany them are also estimated. These calculations can be carried out for any region of the country (choice via GIS) or for the entire state including composite comparisons materialized with advisable base values that the deciding person determines.


The assessment stage of the level of health and risk is constituted by two individual mechanisms with distinguishable object and supplementary operation. These mechanisms are:

· Mechanism A: Mechanism of assessing the level of Public Health and its potential risks.

· Mechanism B: Mechanism of immediate recognition of and reaction to threats against the Public Health of a population or region.

2.3.9.1 MECHANISM A:


The first mechanism entails the process of mapping out a policy within the Public Health Sector. It includes a composite comparison of indicators’ values with base values, estimation and risk analysis and final assessment of the existing circumstances, where the regions are given (in the form of indicators) in which the designated policy should be implemented. This mechanism is further analyzed into three individual procedures:

· Process of assessing the Level of Health.


The final result of this process is the display of the overall picture that characterizes the level of Public Health of a population or district at local, national and international level. In essence, the profile indicators (User Window) selected by the individual or the model that the latter has created are compared with two base values that have been chosen and could be:

• The indicator’s average/mean value in the total of a country or of a smaller geographic region (e.g. prefecture or district) depending on the requirements of the determining factor.

• The indicator’s average/mean value for the European Union (in the case of defining a National Public Health Policy).

• The indicators’ values during the process of determining the objective in the previous programmatic period.

• The most optimal values taken from the indicators at EU level.


The results of the aforementioned comparisons are organised in a multidimensional table which is based on favourable and non-favourable correlations in complete analogy to the dimension which is being compared. (see figure 1.2 in appendix 1).

· Estimated processes of risk probability.


The estimate of danger for each one of the indicators of the procedure is based on recording the behaviour of the particular indicator within the time interval of the last five (5) years and the time interval of the last two (2) years. These intervals of time are not accidental but derive from the majority of studies that have been analyzed. Nevertheless, at the level of information system the deciding individual can be given the possibility to determine the duration of two periods according to his requirements. More specifically, with the utilization of historical values from the indicator or through its repetitive assessment by the Database’s data and the parallel use of the minimal square method  the tendency, that the particular indicator presents, could be also estimated with exceptional precision based on current elements.(see paragraph 1.2 of appendix 1).

· Procedure of composing the risk table.


Within the frame of this procedure the uterus of danger is being created so as to display the repercussions on the health of the population which is under scrutiny. The final result of this process constitutes the next stage’s basic entry for configuring the governing lines of the Public Health Policy. A cross-correlation method of the two previous procedures’ findings is carried out for the development of the comparative uterus of risk-effect. 


Analytically, the factors associated are:


• The results of the composite comparison of indicators, consequently of the "comparison matrix” during the first phase.


• The danger of decrease or increase of the indicators’ quality as it appears from the analysis of the previous phase for each one of the indicators.

The whole procedure and the risk matrix shown in appendix 1 paragraph 1.3

2.3.9.2 MECHANISM B:


The second mechanism concerns the immediate and effective reaction towards risks that threaten Public Health. Its operation is based on applied rules which illustrate existing knowledge and trigger suitable protocols of reaction.


The philosophy of approach, which was followed for the design and development of these particular processes, was based on the recognition and "intelligent" recording of experience that is available from international organisations of epidemiologic observation and policy mapping. These specific procedures offer the possibility to support processes of decision-making at institutions of epidemiologic observation and control. This is achieved with the help of a properly outlined set of rules that indicates the existing experience and knowledge of these institutions on issues of Public Health risks and threats. Their function is based on a mechanism of interconnection between the proposed frame of indicators-regional parameters and a "library of" applied rules and internationally proposed protocols of reaction in cases of emergency. The application of the above rules is differentiated in the cases of threats that are related with:

A. The disharmony in the manifestation of cases that are always connected with a certain disease (in relation to the expected number). 


In the case of a particular disease the variable < situation > constitutes a control process of three levels (see appendix 1 paragraph 1.4). The examined parameters are:

· 1.The number of cases that have been detected

· 2.The total size of the population

· 3.The Geographic Extent of the area in which that particular population dwells

· 4. The risk of occurrence of more cases than the expected number.

· 5.The interval of time during which the above cases have been observed

B. The observation of decisive factors with dangerous values related to the occurrence of cases which are attributed to a specific disease. 


In the frame of the mechanism of prompt recognition and confrontation of risks two basic techniques of decision support are applied; the latter behave excellently in an environment of intense uncertainty and variation (see appendix 1 paragraph 1.5).

B.1 The approach of probabilistic risk assessment


Public Health is characterized by a great number of sources of uncertainty, variability and sensitivity.

· Variability – Fluctuation


Variability represents the variety or heterogeneity of a population or of a parameter and it is frequently presented as natural variability. An example of variability is people’s complexion, their lifestyle and their defence mechanism against disease. Variability cannot decrease with the use of more measurements or with the increase of these measurements’ precision.

· Uncertainty


Uncertainty is related to the limitations of knowledge concerning the actual values of entry variables of a natural model (uncertainty of parameters) and of a natural system (uncertainty of model).

· Sensitivity


Sensitivity refers to the behaviour of the findings/results of a model towards the changes in value of certain parameters

B.2 The procedure of knowledge exploitation and decisions support is based on risk.


The objective purpose of this phase is the effective and prompt protection of the people (individually) and of the population- they constitute- from dangers that are related to certain decisive factors such as water and air.


The criteria of the proposed approach are:


• Maximum Individual Risk


• Expected Individual Risk


• Population Risk

2.4 CONCLUSION

Computerization of health offers a great amount of internet resources for the improvement of public health by providing services and information on preventive medicine to civil servant and plain citizens.

Calculating systems and methods of computerized health are directly applied in prevention, in the section of epidemiology statistics analysis, population surveillance, multi-phase pre-symptomatic check as well as continuous training and informing of the civil servant and population.

Greece, moving towards that direction, has created its own network, INTERREG II, in cooperation with the European Union and the Balkan nations. This network aims primarily at the protection of the country against epidemiologic dangers, the surveillance of population, and the epidemiologic statistics analysis as well as the cooperation with the Balkan nations and the nations-members of the European Union for the improvement and protection of public health. 

The particular system has been technologically advanced as it presents some remarkable innovations which place it among the most reliable systems in Europe. The aim of the specific system is to equally follow the development in the technological section.
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Ανάλυση και Αξιολόγηση πληροφοριακών συστημάτων Διεθνώς

3.1 INTRODUCTION


According to the World Health Organization the term “Health” is not only the absence of disease or disability, but the state of a complete physical, mental and social prosperity. The factor “Public Health” is broadened further from the imminent biomedical model of guardianship and protection to another which emphasizes on promoting health whilst preventing illness.


A considerable percentage of population which lives and works in another country, other than that of its origin, can increase the differences amongst the health services levels, thus demanding a more thorough approach of health services and structure. To indicate this more clearly one should take into account the political and economic changes that occurred in Central and Eastern Europe; the latter meant that the complications and implications that occurred in that region affected neighboring countries to a greater extent than before. It is a matter of extreme importance for the European Union to examine the results of activities related to Public Health.


Additionally, environmental protection is a matter of paramount importance and, thus, should be secured by a responsible and effective Public Health System. Without underestimating individual responsibility most environmental dangers derive from cumulative activities and procedures. Therefore, it is vital to have and obtain direct and accurate measures to prevent and subdue it at a state and national level. In order to have a proper Public Health System waste disposal, sewage, and water supply networks should be closely scrutinized. Universal responsibility is also related to environmental issues like protecting the atmosphere, not polluting the food chain and water supplies and dealing with these matters holistically.


It is of common knowledge that the current database system, is outdated, thus making it inconvenient to extract data of epidemiological comparisons statistics and results. When the need arises the system has defaults.


Various illnesses, contagious diseases, epidemics, environmental dangers which are all harmful to “Health” can’t be studied so an accurate result cannot be extracted.

This is the point in which the informational health network comes into effect:

· It provides information and acts as a starting point for each individual.

· Private, public and conjoined sectors have a co-operation amongst them.

· It is a motive for public awareness through educational and informative seminars.

· Evaluation and recognition of environmental dangers concerning Public Health.

· Applications of prevention programs concerning human health as well as preventing further environmental burdening.

· Providing the ability to rectify and amend disastrous health requisites

3.2 APPROACH TO THE PROBLEM

The everyday world provides a series of obstacles to sustain good health: pollution and congestion in the air we breathe; contamination in our water supply; unsafe conditions in our daily workplaces. Organizations work side by side with national, state and local authorities to help protect communities from dangerous environmental exposures. We may feel secure in our own health. But regardless of how vigilant we might be, the fact remains: in every town, in every community, and in every family, we are vulnerable to hazards in our environment, in our workplace, and even in our houses.


But, the basic complication of this matter is the deficiency to store and process all epidemic, and disease data. Even when a system exists it is displayed in the form of a load of paperwork making the acquisition of data not only time consuming but daunting as well. As a result, medical data exchange between professionals is halted making it non productive since it is performed only through a phone line communication or by postal service.


This enterprise wants to resolve all the above mentioned problems which make it difficult for human living conditions. The basic target of this combined information system is the foundation of an organised and synchronized endeavor to armour public health of our country and others adjoining it.


Information database systems originally had the form of briefing and accumulating data. Consecutively, due to advanced technology through the years it has taken the form of observing & preventing contagious cases of epidemiological diseases. According to a universal study it was noted that some networks process all related data and others project it geographically. Countries which have a primal database are at inferior level as well as countries with no such systems. Developing countries are at the pilot stage. However, there have also been developed/pioneering countries in this field such as America which are now having a fully designed network.


All these differences and discoveries which are provided by the above mentioned networks are analysed in the following paragraphs.

3.3 BACKGROUND








Epidemics and newly-emerging infections are on the move as never before, threatening the health of people around the world and affecting travel and trade in the global village. Globalization, climate change, the growth of mega cities and the explosive increase in international travel are increasing the potential for rapid spread of infections. Deforestation and urban sprawl bring humans and animals in closer contact and allow animal pathogens to “jump species” more easily and new epidemics to emerge.

Many of these epidemics, such as cholera and meningitis, recurrently challenge health systems in countries with limited resources. Others, such as influenza and dengue, have an increasing potential to create new pandemics. The return of yellow fever threatens large cities in the developing world, while the emergence and rapid spread of drug-resistant tuberculosis and malaria increase treatment costs dramatically. Travel, trade and tourism are all affected by emerging and epidemic disease threats, which could be used to cause intentional epidemics (bioterrorism).

Every country should be able to detect, verify rapidly and respond appropriately to epidemic-prone and emerging disease threats when they arise to minimize their impact on the health and economy of the world's population. Therefore must follow three strategic directions in order to reach global health security: a) Contain human risks, b) Respond to the unexpected, c) Improve preparedness.
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Figure 3.1:
The World Health Organization vision

Examples given include broadcasting networks and transport networks.  In recent years the term has been applied much more widely as the potential for networking has come to the fore as a result of the World Wide Web.  Many web-based networks, covering all types of interests and issues and involving a wide spectrum of people, now exist.  These may be simply discussion groups or may be groups of people with a common interest whose joint activities are more extensive than web-based discussion. One definition that fits the modern phenomenon of networks comes from the World Health Organisation: “A network is a grouping of individuals, organisations and agencies organised on a non-hierarchical basis around common issues or concerns, which are pursued proactively and systematically, based on commitment and trust.”
There are a considerable number of networks in existence that can be located wholly or partly in the public health domain.  They have been in existence from the historic times, such as the Health of Towns network, until the networks that have been set up recently as part of the re-organisation of the public health function in the Government’s report Shifting the Balance of Power.

Networks are of an organisational form that is resilient, de-centralised and which has the capacity to reach over a wide area promoting learning, innovation and sharing.  People generally belong to networks because they believe they gain either knowledge and/or support from them.  In recent times the word network has been turned into a verb – to network - which describes the idea of sharing information, across boundaries, often on the World Wide Web. Details of the main networks that operate currently are described below. 

Networks are important to practitioners in disciplines such as public health because of the value they add to local work.  Often defined as the science and art of public health and acknowledged to be a complex subject with a developing body of evidence it is particularly important to practitioners to share information about what works and what does not work.  There are good reasons why more formal or statutory networks for public health have developed recently.  It is acknowledged in Shifting the Balance of Power) that the “local public health action (in Primary Care Trusts) needs to be underpinned by a range of specialist expertise which cannot be provided in every Primary Care Trust.  Public health networks will fulfil this need. The purpose of the networks will be to pool expertise and skills in specialist areas of public health which can then be available to all Primary Care Trusts, to share good practice, manage public health knowledge and very importantly, act as a source of learning and professional development”. 

“Public health networks will not be an additional tier of NHS (National Health System) management. They will not be a vehicle for performance management of the public health function. They will not adhere to rigid professional boundaries.  Public health networks will be flexible and responsive and will change and evolve over time. For example, a network will be able to respond to cities for public health advice and action programmes. New NHS structures will not be able to match every local authority boundary but a flexible responsive network would, for example, be able to support ‘healthy cities’ initiatives, so vital in many parts of the country”.

3.3.1 WHO (World Health Organization)  

Τhe World Health Organization, the United Nations specialized agency for health, was established on 7 April 1948. WHO's objective, as set out in its Constitution, is the attainment by all peoples of the highest possible level of health. Health is defined in WHO's Constitution as a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity.

WHO is governed by 192 Member States through the World Health Assembly. The Health Assembly is composed of representatives from WHO's Member States. The main tasks of the World Health Assembly are to approve the WHO programme and the budget for the following biennium and to decide major policy questions.

The Secretariat is headed by the Director-General, who is nominated by the Executive Board and elected by Member States for a period of five years. WHO's Secretariat is staffed by health professionals, other experts and support staff working at headquarters in Geneva, in the six regional offices and in countries. WHO's regional offices are:

· Regional Office for Africa - located in Brazzaville, Republic of Congo 

· Regional Office for Europe - located in Copenhagen, Denmark 

· Regional Office for South-East Asia - located in New Delhi, India 

· Regional Office for the Americas/Pan-American Health Organization -located in Washington D.C., USA 

· Regional Office for the Eastern Mediterranean - located in Cairo, Egypt 

· Regional Office for the Western Pacific - located in Manila, Philippines 

In carrying out its activities, WHO's secretariat focuses its work on the following six core functions:

· Articulating consistent, ethical and evidence-based policy and advocacy positions 

· Managing information by assessing trends and comparing performance; setting the agenda for, and stimulating research and development 

· Catalysing change through technical and policy support, in ways that stimulate cooperation and action and help to build sustainable national and inter-country capacity 

· Negotiating and sustaining national and global partnerships 

· Setting, validating, monitoring and pursuing the proper implementation of norms and standards 

· Stimulating the development and testing of new technologies, tools and guidelines for disease control, risk reduction, health care management, and service delivery.

All countries which are Members of the United Nations may become members of WHO by accepting its Constitution. Other countries may be admitted as members when their application has been approved by a simple majority vote of the World Health Assembly. Territories which are not responsible for the conduct of their international relations may be admitted as Associate Members upon application made on their behalf by the Member or other authority responsible for their international relations.


WHO continues to track the evolving infectious disease situation, sound the alarm when needed, share expertise, and mount the kind of response needed to protect populations from the consequences of epidemics, whatever and wherever might be their origin.

3.3.2 CDC (Centers for Disease Control and Prevention in USA)

CDC has been putting science into action to tackle important health problems since 1946. The Centers for Disease Control and Prevention (CDC) is recognized as the lead federal agency for protecting the health and safety of people - at home and abroad, providing credible information to enhance health decisions, and promoting health through strong partnerships. CDC serves as the national focus for developing and applying disease prevention and control, environmental health, and health promotion and education activities designed to improve the health of the people of the United States.

CDC works hard to make people safer and healthier. By charting decisive courses of action, collecting the right information, and working closely with other health and community organizations. With more than 8,500 employees across the country, CDC plays a critical role in protecting the public from the most widespread, deadly and mysterious threats against our health today and tomorrow.

Moreover CDC seeks to accomplish its mission by working with partners throughout the nation and world to monitor health, detect and investigate health problems, conduct research to enhance prevention, develop and advocate sound public health policies, implement prevention strategies, promote healthy behaviors, foster safe and healthful environments, and provide leadership and training. CDC has developed and sustained many vital partnerships with public and private entities that improve service to the American people. Although CDC's national headquarters is in Atlanta, Georgia, more than 2,000 CDC employees work at other locations, including 47 state health departments. Approximately 120 are assigned overseas in 45 countries. CDC includes 12 Centers, Institutes, and Offices. 

Furthermore CDC plays a critical role in controlling diseases, traveling at a moment's notice to investigate outbreaks abroad or at home. But disease outbreaks are only the beginning of CDC protection role. By assisting state and local health departments, CDC works to protect the public every day: from using innovative "fingerprinting" technology to identify a food borne illness, to evaluating a family violence prevention program in an urban community; from training partners in HIV education, to protecting children from vaccine preventable diseases through immunizations.

Finally CDC recognizes that the best, most up-to-date health information is meaningless unless it is meaningful and accessible to the people it is meant to serve. By working with public health and grassroots partners, and by leveraging the voices of the internet, and communication media, we ensure the best health and safety information is accessible to the communities and people who need it every day.

3.3.3 CAREC (Caribbean Epidemiology Centre)

CAREC is administered on behalf of 21 Member Countries by the Pan American Health Organization (PAHO), the World Health Organization's Regional Office for the Americas. CAREC enjoys an international reputation for its work in support of Public Health in the Caribbean. Under a Multilateral Agreement, CAREC provides laboratory reference and epidemiology services to 21 Member Countries. 

The need for such a Caribbean Centre was first recognized in the early 1970's by Dr. Eric Williams, then Prime Minister of Trinidad and Tobago. CAREC came into existence in 1975, following an endorsement by the Caribbean Health Ministers' Conference held in Dominica in 1973. Under a Bilateral Agreement with PAHO, Trinidad and Tobago took up the role of host country because of the existing strength of the Trinidad Regional Virus Laboratory and well established links with research agencies such as the British Medical Research Council. CAREC today occupies a complex of buildings in Federation Park, Port of Spain, the capital city of Trinidad and Tobago. This includes security laboratories and a variety of specialized units such as an experimental mosquito colony. Several epidemiological databases are maintained within a LAN infrastructure. Support facilities include a lecture theatre, a training laboratory, a library, offset print shop, a museum, an audio-visual unit, and an active preventive maintenance unit.

This system deals with the surveillance of infectious diseases, the growth of information systems, the training on epidemiologic subjects, the conduct of statistical analyses and calculating applications. For the surveillance of public health collects, categorizes and analyzes the data that concern the contagious illnesses and the chronic diseases and then spread the results, aiming at the creation of programs, the facilitation of decision-making and the evaluation of control methods. The data that concern the deaths are collected from countries of network and they are stored in a database that is named MORT BASE, in order to be proceeded and analysed. The technologies that use this service have as aim the growth of improved information systems for the intensification and the aid demographic, economic and relative with the illnesses of database. Somebody’s of the computational tools that are used in this sector are CARISURV (contains bases of data on the follow-up of epidemics,  AIDS, tuberculosis, deaths etc.), MORT BASE,  EPIMAP, EPIINFO and HIRS.

Furthermore it contributes in the intensification of national laboratorial possibilities, providing microbiological studies and related services of follow-up and control of contagious diseases. The sectors with which it deals are the viruses, the parasitology, the medical entomology, the bacteriology and the immunisation.
In addition the information that is collected is stored in an Access  base of data which   includes cases of illnesses, deaths that were caused by them, as well as categorized data that concern the sex, the age, the demographic team and other elements of patients. This sector deals with the growth and the follow-up of national programs for the sexually transmitted diseases and  strengthens from opinion of management, economic studies and additional informative elements.

Finally the major programme areas that this system operates are the following:

· Vaccine preventable diseases (Expanded Programme on Immunization)

· Vector-borne diseases

· HIV/AIDS/STDs

· Diarrhoeal diseases including food borne illness

· Mycobacterial diseases

· Antibiotic Resistance monitoring

· Quality Assurance

· Training 

3.3.4 PPHSN (Pacific Public Health Surveillance Network)

The Pacific Public Health Surveillance Network (PPHSN) is a voluntary network of countries/territories and organisations, dedicated to the promotion of public health surveillance and response. The PPHSN was created in 1996 under the joint auspices of SPC and WHO. The PPHSN goal is to improve public health surveillance in the Pacific Islands in a sustainable way. Its current focus is on six epidemic communicable diseases:   dengue - measles - influenza - leptospirosis - cholera – typhoid and on outbreak-prone diseases in general. 

One of the aims of the PPHSN is to provide tools and technical expertise to the Pacific Islands in order to improve their surveillance and response activities whenever needed. In reviewing the current surveillance capacity there are still improvements needed. These guidelines therefore serve as guidance to improve surveillance and response in the region through the existing national disease surveillance and response mechanisms which have been named in this manual as EpiNet teams in accordance with the regional structure of PPHSN.

The PPHSN had worked towards establishing structures that enhanced full participation by all Pacific Island counties and territories. A network, which would cut across political boundaries and one that, would enable all countries and territories to respond efficiently to disease epidemics at both national and regional level. This was vital as the pacific had a difficult geo-political setting to allow a coordinated response to epidemic diseases of importance to the region. PPHN has, therefore, developed the concept of the three legs of surveillance in the Pacific; PacNet, EpiNet and LabNet. PacNet deals with reporting and serves as an early warning system for diseases of outbreak importance. LabNet deals with the confirmation of any disease outbreak. EpiNet mostly deals with response to outbreaks.
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Figure 3.2:

The Three Legs of PPHSN


The PPHSN implement on the pacific islands the following five strategies in order to improve their surveillance and response activity when needed: 

· Harmonisation of health data needs and development of adequate 

 HYPERLINK "http://www.spc.int/phs/PPHSN/Activities/General.htm" \l "strategy1" surveillance systems, including operational research. 

· Development of relevant computer applications. 

· Adaptation of field epidemiology and public health surveillance 

 HYPERLINK "http://www.spc.int/phs/PPHSN/Activities/Strategy3.htm" training programmes to local and regional needs. 

· Promoting the use of E-mail, opening the network to new partners, 

 HYPERLINK "http://www.spc.int/phs/PPHSN/Activities/Strategy4.htm" new services and other networks.

· Publication. 
3.3.5 ΕΗS3 (Environmental Health Surveillance System for Scotland) 

 
EHS3 is a resource for analytical epidemiology and articulates with geographical information systems to permit alternative representations and spatial analyses. In keeping with the principles of surveillance, data gathering are ongoing and regular outputs are agreed on which inform policy and action should be taken to promote improved environmental standards and public health.

The creation of EHS3 falls conveniently into three stages; Phase 1, an initial "pilot" stage (completed in 1998); Phase 2, an "extended pilot" stage incorporating a detailed evaluation of environmental data, and Phase 3, a final stage during which, subject to fulfilment of appropriate criteria, the project will be rolled out to Scotland as a whole. 

EHS3, in its completed form, will be an ongoing multi-agency collaboration involving area NHS boards, NHS Information & Statistics Division, local authorities, the Scottish Environment Protection Agency (SEPA), Water Authorities and other relevant agencies. Its purpose will be to collect, hold and, as appropriate, analyse and interpret environmental and health data throughout Scotland. Much of this data is currently available but is under-utilised. In keeping with the principles of surveillance, data gathering will be ongoing and regular outputs will be agreed which will inform policy and action to promote improved environmental standards and public health. With appropriate development, the system will also have potential as a predictive tool for managing environmentally occasioned (including weather-related) fluctuations in demand for NHS services. A further important characteristic of EHS3 will be its dynamic character with an ability to change emphasis and enhance outputs in response to circumstances as they emerge.

EHS3 has also the greatest relevance to the Scottish Neighbourhood Statistics (SNS) project because, through drawing together temporally and spatially tagged data on the physical environment, it contributes to the physical domain of SNS. Indicators of health-relevant environmental exposures are invariably also indicators of social justice.

3.3.6 Ηealth Canada Online

Health Canada is the federal department responsible for helping the people of Canada maintain and improve their health. It strives to improve the health of all Canada's people, while respecting individual choices and circumstances, and therefore seeks to put Canada among the countries with the healthiest people in the world. 

In partnership with provincial and territorial governments, Health Canada provides national leadership to develop health policy, enforce health regulations, promote disease prevention and enhance healthy living for all Canadians. Health Canada ensures that health services are available and accessible to First Nations and Inuit communities. It also works closely with other federal departments, agencies and health stakeholders to reduce health and safety risks to Canadians. 

Through its administration of the Canada Health Act, Health Canada is committed to maintaining this country's world-renowned health insurance system which is universally available to permanent residents, comprehensive in the services it covers, accessible without income barriers, portable within and outside the country and publicly administered. Each province and territory administers its own health care plan with respect to these five basic principles of the Canada Health Act.

Many factors including family history, social or financial status, physical environment and personal lifestyle choices influence individual health. By making Canadians more aware of dangers to their health, protecting them from avoidable risks and encouraging them to take a more active role in their health, Health Canada fosters a healthier population and contributes to a more productive country.

Through its Health Intelligence Network, the Department works with other levels of government and the health care system in the surveillance, prevention, control and research of disease outbreaks across Canada and around the world. It also monitors health and safety risks related to the sale and use of drugs, food, chemicals, pesticides, medical devices and certain consumer products. In addition, Health Canada negotiates agreements regarding hazardous materials in the workplace, performs medical assessments for pilots and air traffic controllers and conducts environmental health assessments. 

Health Canada also provides certain health-related goods and services to the Status Indian and Inuit populations and to the Innu of Labrador when the goods and services are not provided by other provincial or territorial agencies or third-party plans. These Non-Insured Health Benefits include health care services such as drugs, medical supplies and equipment, dental care, vision care and medical insurance premiums.

 3.3.7 TDH (Texas Department of Health)

Texas established a state health officer in 1879, and TDH has evolved from that first act, growing and expanding over the years. The Texas Legislature or the U.S. Congress established each of its powers, duties, and funding streams in response to a perceived health threat of the time.

In 1970, TDH began to establish local public health regions to place service delivery resources on a regional and local level. Currently, the regions are served by eight regional offices. Each office is headed by a public health physician, who serves as Regional Medical Director.

TDH is a complex agency. The department has more than 5,500 employees and an annual appropriation of approximately $6.5 billion. It administers more than 200 separate programs and operational units. The department performs its duties through a large central office, eight regional offices, and two hospitals; through contracts with autonomous local health departments, health care providers and agencies, and Medicaid administrative organizations; and in concert with other state agencies and their local partners. Funds for agency activities originate from dozens of federal grants and state general revenue streams.

TDH partner with the people and communities of Texas to protect, promote, and improve health by providing and supporting the essential public health services of: 

· Surveillance, diagnosis, and investigation of diseases, health problems, and threats to the public's health. 

· Education, empowerment, and mobilization of individuals and communities to prevent health problems and improve their health status. 

· Promotion of health policies and planning for individuals and community efforts to improve their health. 

· Regulation and enforcement of public health laws and policies necessary to control disease and protect the public's well-being. 

· Facilitating access to health services for individuals of greatest need. 

· Critically evaluating and refining our public health activities and workforce competence. 

3.3.8 Health Insite

HealthInsite is a Commonwealth Government of Australia initiative, funded by the Commonwealth Department of Health and Ageing. It aims to improve the health of Australians by providing easy access to quality information about human health.

In line with the Government’s strategy of delivering services via the Internet by 2001, HealthInsite was conceived to bridge the gap between the increasing potential for consumers to access health information via the Internet, and the absence of quality control of web information. HealthInsite allows health information to be provided to all Australians either directly or through health professionals and service providers. It is a single entry point to quality information from leading health information providers, including peak health organisations, government agencies and educational and research institutions.
HealthInsite allows health information to be provided to all Australians either directly or through health professionals and service providers. It is a single entry point to quality information from leading health information providers, including peak health organisations, government agencies and educational and research institutions.

HealthInsite is a gateway to quality health information from information partners' websites. An information partnership is a formal relationship between HealthInsite and approved organisations such as peak health organisations, government agencies and educational institutions with relevant, reliable, web based health information. Information partners are crucial in providing quality information for access through HealthInsite. HealthInsite does not produce health information - it provides access to information partners' information through a single gateway. Information partners
3.3.9 INTERREG II 

INTERREG II is a community initiative whose aim is to contribute to the development and improvement of living standards in frontier regions of the European Community's external borders.

The programme is being implemented in Greece by the Ministry of Health and Welfare with scientific support from the National School of Public Health and the services of the National Health System, the Prefecture Governments, in the relevant regions, hospitals and health centers and the National Center for Surveillance and Intervention. 

The programme is being supervised by the Monitoring Committee, set up by the Ministry of Health and Welfare. The Ministry of Health and Welfare and the Monitoring Committee are responsible for formulating a comprehensive policy for the programme as a whole, in cooperation with the other programme partners. 

¶The operational software Transregional Network of Public Health INTERREG II inputs data, surveys, evaluates and takes decisions concerning epidemiological data that determine the quality of life of various regions. ¶  The planning and the growth of this Network is based on advanced, modern technology such as  telematics, smart cards that are adapted to the needs of Epidemiology and Public Health and particularly by Geographical Information System (GIS). 
The aim of the specific computing network was the establishment and interconnection of the prefectures of Greece and two neighboring Balkan countries (Boulgaria, Albania).

3.3.10 Swiss Health Observatory
The Swiss Health Observatory is a new institution set up by the Confederation and the cantons which puts together and distributes information on health-care in Switzerland. It provides support for the Confederation, the cantons and other institutions involved in health care through its planning, decision-making and other activities. The Swiss Health Observatory contributes towards a knowledge-based health-care system by providing analyses and reports.

The Swiss Health Observatory was set up as part of the National Health Policy project and started operating in December 2001. The constructive phase is due to be completed at the end of 2003. The Office is responsible for the Steering Committee of the National Health Policy project, which is made up by representatives of the cantonal and federal authorities.

Apart from generally monitoring health and the health-care system in Switzerland, the Office deals principally with the three fields of health at old age, psychological health and health-care systems. Through its information centre it supplies the Confederation, the cantons and other institutions involved in health care with the results of its analyses. The Office also carries out specific analyses and advisory services on request and thus provides the Confederation and the cantons with support regarding certain questions

The Swiss Health Observatory is housed in the Swiss Federal Statistical Office in Neuchâtel, whose technical and administrative support it receives.

Furthermore, the Swiss Health Observatory addresses important current issues in health policy and, in collaboration with a network of experts, draws up scenarios and analyses which indicate the room to maneuver available to the various players in the field.

In order to be able to fulfill its tasks the Swiss Health Observatory is in regular contact with other such offices and information centers in Switzerland and the rest of Europe.

3.3.11 CDSCNI (Communicable Disease Surveillance Centre
Northern Ireland)

In 1998 the Chief Medical Officer reported on a major review of communicable disease control in the Province. Included among the review's recommendations was that the Department of Health, Social Services and Public Safety (DHSSPS) should establish a Regional Communicable Disease Epidemiology Unit, independent of but reporting to the DHSSPS, to assist it in fulfilling its role in the control of communicable diseases. The Unit was to be established in 12-18 months. 

The DHSSPS subsequently entered into an agreement with the Public Health Laboratory Service-Communicable Disease Surveillance Centre (PHLS-CDSC) to provide this regional service. CDSC provides a similar regional service throughout England and Wales.

CDSC (NI) is based at the Belfast City Hospital, on the same site as the Northern Ireland Public Health Laboratory. Staff was appointed during the second quarter of 1999 and the Unit became fully operational in its new accommodation in August of that year.

The surveillance of communicable disease includes monitoring changes in the incidence, prevalence and patterns of communicable disease in the Province and ensuring that relevant information is communicated in a timely manner to consultants in communicable disease control (CsCDC), microbiologists and others involved in the prevention, investigation and control of communicable disease. Surveillance information is published in a monthly report, which is widely disseminated throughout Northern Ireland, to other national centres in Great Britain and Ireland and to the World Health Organisation in Geneva.

Furthermore the surveillance function transferred during 1999 from DHSS&PS to CDSC (NI) and will be enhanced through developments in information technology. The HPA strategy is for an integrated system for national, regional and local surveillance, through the implementation of CoSurv. This is a laboratory based computer software system which will facilitate the electronic transmission of data from microbiology laboratories to the local CCDC as well as to the Regional Epidemiology Unit for onward transmission to the national centre at Colindale in north London. The roll-out of the laboratory and CCDC modules in Northern Ireland is currently being progressed.

With CDSC (NI) being part of the HPA it is now much easier for Northern Ireland to participate in a range of national surveillance programmes. Northern Ireland is now participating, with other regions in England and Wales, in enhanced national surveillance programmes for meningococcal infection and tuberculosis. This facilitates the collection of epidemiological and microbiological data in a common format permitting comparisons to be made between the various regions of the UK.

 3.3.12 HPA (Health Protection Agency in UK)

The Health Protection Agency is a new public health agency set up on 1 April 2003. The HPA is a national organisation for England and Wales dedicated to protecting people’s health and reducing the impact of infectious diseases, chemical hazards, poisons and radiation hazards. It brings together the expertise of health and scientific professionals working in public health, communicable disease, emergency planning, infection control, laboratories, poisons, chemical, and radiation hazards.

It brings together the functions and expertise from the:

· Public Health Laboratory Service; 

· Centre for Applied Microbiology and Research; 

· National Focus for Chemical Incidents; 

· Regional Service Provider Units for chemical advice; 

· National Poisons Information Service; 

About 2,700 people work for the Health Protection Agency. Alongside managers and support staffs are people from a wide variety of scientific and medical backgrounds. The NHS (National Health System) public health staff are responsible for infectious disease control, emergency planning and other protection support and will work in close partnership with the National Radiological Protection Board. 

Most surveillance is based on anonymous reports of infection that are submitted from doctors and laboratories to the Communicable Disease Surveillance Centre. These reports are gathered together and analysed to produce information on the frequency (number of cases) and the distribution (who is getting the infection and where they are) of disease. This is done regularly so that outbreaks and epidemics can be detected as soon as they begin, as it is necessary to take immediate action if the spread of an outbreak or epidemic is to be controlled or prevented. The results of these analyses are published in the Communicable Disease Report (CDR Weekly). Important findings that require immediate action to be taken, such as outbreaks or significant increases in the number of cases in one or more parts of the country, are also communicated directly to doctors working in laboratories, public health departments, hospitals and general practice in the relevant areas, and to the Department of Health if necessary. 

3.3.13 EUPHIN (EU PUBLIC HEALTH INFORMATION NETWORK)

In 2001, an idea on collecting relevant public health information at EU level together was raised during the drafting of the Concept Paper on the future health information system. “An EU public health portal, a one-stop access to significant health information resources” quickly gained ground. The idea built on experience with the EU Public Health Information Network (Euphin) that has been developed since the late 1990s.

An EU public health portal could provide a flexible platform to launch various health information and action projects under the new public health programme and beyond. It could bring the relevant information on EU public health under a single point of access but segmented according to the needs of the user. It could support many citizen-oriented health information actions under the public health programme. The project could also aim at networking and supporting the corresponding national portals and other sites.

The European Commission and the Member States have been building the European Public Health Information Network (EUPHIN) since 1996 under the Interchange of Data between Administrations (IDA) Programme. The EUPHIN enables the daily operation of the early warning system on communicable diseases through the Health Surveillance System for Communicable Diseases (HSSCD). The Health Information Exchange and Monitoring System (HIEMS) makes available structured data through a sophisticated database architecture which makes it possible to use data that physically resides in different countries. The newsletter highlights latest developments also on injuries and rare diseases.

3.4 FEATURES OF HEALTH INFORMATION SYSTEMS

A network can be defined as linked groups of public health professionals working in a co-ordinated manner across organisations and structural boundaries who will have a common agenda to promote health improvement and reduce health inequalities for given populations. There are different types of network, those that operate as informal networks which may be an email group around a particular topic area, those that are formal such as regular meetings of PCT Directors of Public Health and those that are managed which provide a defined service. This document relates to managed networks.

Networks and networking can be a very efficient and effective way of sharing good practice, knowledge of effectiveness, problems and solutions and of providing support to those working for health improvement.  It can add value to the local work of an individual, maximise the use of precious resources and can prevent duplication.  If networks are effective at including a diversity of participants learning can take place across the sectors.  It can and does take place across boundaries of states, regions, cultures and races.  

Networks are one of the main resources and strongest assets to promote and protect health and to reduce the increasing gap in health status both between and within countries. Public health networks will also include non-Governmental organisations which have a key role to play in improving health and reducing inequalities and also dental public health.  

Public health professionals work within and across different organisations to deliver a public health service and public health programmes to meet national targets. The scope of a modern public health system as outlined in “Shifting the Balance of Power” is:

· Health surveillance, monitoring and analysis

· Investigation of disease outbreaks, epidemics and risks to health

· Establishing, designing and managing health promotion and disease prevention programmes

· Enabling and empowering communities and citizens to promote health and reduce inequalities

· Creating and sustaining cross-governmental and inter-sectoral partnerships to

improve health and reduce inequalities

· Ensuring compliance with regulations and laws to protect and promote health

· Developing and maintaining a well-educated and trained multidisciplinary public health workforce

· Ensuring the effective performance of NHS services to meet goals in improving health, preventing disease and reducing inequalities

· Research, development, evaluation and innovation

· Quality assuring the public health function
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Figure 3.3:
The NEDSS (National Electronic Disease Surveillance System) architecture, part of CDC.

Public health programmes are delivered across different population levels by a range of professionals based in different organisations. Managed public health networks are needed for three reasons:

· to provide coordination of the specialist public health function thereby making best use of scarce skills and resources across the whole of the public health workforce

· to prevent professional isolation and to provide professional accountability

· to plan public health interventions especially those dealing with health inequalities at the local level Networks can, therefore, be for public health practice as well as for public health professional development. 

Networks provide an opportunity to pool expertise and skills in specialist areas of public health in a coordinated way and make them available across more than one PCT. This avoids fragmentation and duplication. They are also needed to maintain public health standards and governance across the health economy. The size of the network formed around PCTs will need to be decided locally and will depend in part on the location of specific elements of public health expertise. The principle should be that the nature of a particular public health function determines the appropriate size of the population across which that function is best delivered and therefore the appropriate scale of the public health network. Networks need to be flexible and responsive and there will be different levels of networks dependent on the area of focus and the population to be served. Networks could be hosted by one PCT on behalf of others in the network. Where appropriate, networks will need to link closely to academic departments. 

3.4.1  Citizen Information Records (CIRs)

The content of CIRs refers to the citizens who suffer from a chronic disease such as nervous complaint, diabetes, asthma, cancer etc (see Appendix 2). They include information:

· Information of patient’s identification (i.e. name, address, age, sex)

· Information of patient’s registration (supervisor doctor, identification number)

· General patient’s data (i.e. blood group)

· Information of emergency (i.e. allergies, chronic afflictions, inoculums)

· Synopsis of information about care (for chronic afflictions)

· Definition of the conditions of care that are required for the specific case.

· Indicative practices which have been followed (or are to be followed) so as for each clinical case to be faced.

· Clinical information for every emergency, given by the doctors during the initial phase.

3.4.2  Epidemiological Information Records/EIRS

An EIR is created for detection of a contagious disease (AIDS, HEPATITIS, SALMONELLA…) (see Appendix 2). The EIR is a personal record, which encompasses

· Information of patient’s identification (i.e. name, address, age, sex)

· Information of patient’s registration (supervisor doctor, identification number)

· General patient’s data (i.e. blood group)

· The patient’s communicable disease: type of disease, relevant parameters (transportation, travels, epidemiological history case, medication etc) medical examination’s results.

· The stages of treatment, which were followed.

EPISUM is a 25-year old database, designed to collect communicable disease reports from all twenty-one countries, on a weekly basis, using a standardized data collection form. CAREC receives data on specific reporting forms via either fax or e-mail and maintains a sub-regional database of communicable disease data. It is also used for data validation, analysis and reporting. This database is used to generate information for the production of a quarterly Communicable Disease Feedback Report, which is distributed to all stakeholders and posted on CAREC’s website. 
3.4.3  Sanitary Map Data/SMD: 

The sanitary map includes information pertaining to hospitals, medical centers, human resources, capacity, computerization level, equipment, statistical data etc.

3.4.4  General Epidemiological Records:

The content of these records is basic data-date, area, age, sex, nationality-and epidemiological diseases, collected, classified and displayed collectively. They are, therefore, data in the form of a table which is regularly updated according to each information system. One finds tables of mortality, tables of cases of epidemiological diseases etc, which assist us to arrive at useful deductions for the doctor and nurse staff.

According to CDC the Morbidity and Mortality Weekly Report (MMWR) weekly contains data on specific diseases as reported by state and territorial health departments and reports on infectious and chronic diseases, environmental hazards, natural or human-generated disasters, occupational diseases and injuries, and intentional and unintentional injuries. Also included are reports on topics of international interest and notices of events of interest to the public health community. The data in the weekly MMWR are provisional, based on weekly reports to CDC by state health departments. The reporting week concludes at close of business on Friday; compiled data on a national basis are officially released to the public on the succeeding Friday. Furthermore CDC WONDER is an on-line public health information system that can provide numbers and rates of sexually transmitted diseases, cancer cases, or deaths in the United States. Users can request data for any disease and demographic group by submitting ad hoc queries against available datasets. 

In England, the CDR Weekly is an electronic bulletin that is published each Thursday by HPA. It has been electronic since 2001, and was published as an open circulation bulletin from 1991 onwards. It comprises a weekly section of public health news and other pages of routine microbiological and epidemiological data and reports, which are updated on a monthly basis (i.e., reports by Infections).

Mort base 10 developed by the CAREG, is an MS Access-based application was designed for the capture, validation and collation of mortality data using ICD 10 codes. The minimum dataset that is requested from countries is age, gender, underlying cause of death, patient ID and year of death.
3.4.5  GIS analysis:

There are many definitions of what GIS is. According to NASA "GIS is an integrated system of computer hardware, software, and trained personnel linking topographic, demographic, utility, facility, image and other resource data that is geographically referenced." 

ESRI (Environmental Systems Research Incorporated) argues that "A geographic information system (GIS) is a computer-based tool for mapping and analyzing things that exist and events that happen on earth. GIS technology integrates common database operations such as query and statistical analysis with the unique visualization and geographic analysis benefits offered by maps."

USGS believes in a strictest sense that "GIS is a computer system capable of assembling, storing, manipulating, and displaying geographically referenced information, i.e. data identified according to their locations. Practitioners also regard the total GIS as including operating personnel and the data that go into the system."
In a broader view GIS is a computer-aided database management and mapping technology that organizes and stores large amounts of multi-purpose information. GIS adds the dimension of geographic analysis to information technology by providing an interface between the data and a map. This makes it easy to present information to key decision-makers quickly, efficiently and effectively.

Geographic information systems and remote sensing from earth-observing satellites are sophisticated and powerful technologies that find applications far beyond those originally intended. Both are products of the Cold War developed by departments of defence for military purposes. Together, they allow near real-time access to data on temperature, soil, elevation, patterns of land use, and phases of vegetation in addition to the precise geographic location of water bodies, population centres, buildings, roads, and other infrastructure. Their use for purposes ranging from the search for natural resources to transportation engineering, urban design, and agricultural planning was quickly recognized and exploited.

Geographic information systems and remote sensing have capabilities that are ideally suited for use in infectious disease surveillance and control, particularly for the many vector-borne neglected diseases that are often found in poor populations in remote rural areas. They are also highly relevant to meet the demands of outbreak investigation and response, where prompt location of cases, rapid communication of information, and quick mapping of the epidemic’s dynamics are vital. However, until recently, the use of these tools in public health were largely limited in use due to two major problems: the prohibitive cost of hardware and the great complexity of GIS software that made it extremely time-consuming as well as costly to extract information relevant to the practical demands of disease prevention and control.

The area of GIS began around 1960 and Public Health has risen to prominence in recent years with the recognition that health surveillance practices and health service allocations need to become more sensitive to the needs of people in local geographic areas. The collection, storage and manipulation of geographic information have undergone a revolution in recent years with the development and widespread availability of GIS software. Many health professionals can benefit from further education in this area, and with their new knowledge, they can influence the progress of health surveillance, environmental health assessment and the geographic allocation of health resources. 

In order to properly plan, manage and monitor any public health programme, it is vital that up-to-date, relevant information is available to decision-makers at all levels of the public health system. As every disease problem or health event requires a different response and policy decision, information must be available that reflects a realistic assessment of the situation at local, national and global levels. This must be done with best available data and taking into consideration disease transmission dynamics, demographics, availability of and accessibility to existing health and social services as well as other geographic and environmental features.

Geographic information systems (GIS) provide ideal platforms for the convergence of disease-specific information and their analyses in relation to population settlements, surrounding social and health services and the natural environment. They are highly suitable for analysing epidemiological data, revealing trends and interrelationships that would be more difficult to discover in tabular format. Moreover GIS allows policy makers to easily visualize problems in relation to existing health and social services and the natural environment and so more effectively target resources.

The improvements of the areas that are contributing to the rapid adoption of GIS are the following: 

· health information systems - the increasing availability of geo-coded health data; 
· availability of digital geographic files that contain layers of geographical information; 
· availability of environmental exposure information; 
· GIS technology - inexpensive software is easier to use, contains increased functionality and runs on a wider range of hardware, including PCs; 
· methods of spatial analysis are becoming available as separate software modules or are embedded in GIS. 
The next step in understanding GIS is to look at each component of it and how they work together. These components are:

· Hardware: Hardware comprises the equipment needed to support the many activities of GIS ranging from data collection to data analysis. The central piece of equipment is the workstation, which runs the GIS software and is the attachment point for ancillary equipment. Data collection efforts can also require the use of a digitizer for conversion of hard copy data to digital data and a GPS data logger to collect data in the field. The use of handheld field technology is also becoming an important data collection tool in GIS. With the advent of web-enabled GIS, web servers have also become an important piece of equipment for GIS. 
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Figure 3.4:
The GIS maps

·    Software: Different software packages are important for GIS. Central to this is the GIS application package. Such software is essential for creating, editing and analyzing spatial and attributing data; therefore these packages contain a myriad of GIS functions inherent to them. Extensions or add-ons are software that extends the capabilities of the GIS software package. For example, Xtools is an ArcView extension that adds more editing capabilities to ArcView 3.x. Component GIS software is the opposite of application software. Component GIS seeks to build software applications that meet a specific purpose and thus are limited in their spatial analysis capabilities. Utilities are stand-alone programs that perform a specific function. For example, a file format utility that converts from on type of GIS file to another. The key components of GIS software are: a) Tools for entering and manipulating geographic information such as addresses or political boundaries, b) A database management system (DBMS), c) Tools that create intelligent digital maps you can analyze, query for more information, or print for presentation and d) An easy-to-use graphical user interface (GUI). There is also web-GIS software that helps serve data through Internet browsers. 

ESRI is providing new technology that makes it possible for GIS users and data providers to implement their own geography networks. ESRI also intends to use the infrastructure of the Geography Network to support the delivery of a new set of GIS Web services that provides easy access to functions such as address matching, routing, mapping, and reporting for a broad set of users on the Internet. ESRI's ArcExplorer™ is a lightweight GIS data viewer developed by ESRI. This freely available software offers an easy way to perform basic GIS functions, including display, query, and data retrieval, and is available in both Windows and Java editions. It can be used on its own with local data sets or as a client to Internet data and map servers. Between 4,000 and 8,000 downloads of this software are executed each month from ESRI's Internet site.

· Data: Data is the core of any GIS. There are two primary types of data that are used in GIS. A geodatabase is a database that is in some way referenced to locations on the earth. Geodatabases are grouped into two different types: vector and raster. Coupled with this data is usually data known as attribute data. Attribute data generally defined as additional information, which can then be tied to spatial data. Documentation of GIS datasets is known as metadata.
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Picture 3.5:     The way maps and other data have been stored or filed as layers of information in a GIS makes it possible to perform complex analyses (information retrieval, topological modeling, Networks, overlay, data output). GIS can easily deal with complex spatial problems by organizing the data (from maps and from factual databases), viewing their spatial associations, performing multiple analyses and finally synthesize the results into maps and reports to inform constituents
· People: Well-trained people knowledgeable in spatial analysis and skilled in using GIS software are essential to the GIS process. There are three factors to the people component: education, career path, and networking. The right education is key; taking the right combination of classes. Selecting the right type of GIS job is important. A person highly skilled in GIS analysis should not seek a job as a GIS developer if they haven't taken the necessary programming classes. Finally, continuous networking with other GIS professionals is essential for the exchange of ideas as well as a support community. 

The unlimited future of GIS in Public Health is built on centuries of public health surveillance activities, where health professionals have relied on maps to locate and identify changes in patterns of human disease. The GIS of today provides a relatively easy tool for overlaying and analyzing disparate data sets that relate to each other by location on the earth's surface. The growing availability of health, demographic, and environmental databases containing local, regional, national, and international information are propelling major advances in the use of GIS and computer mapping with spatial statistical analyses. 

3.4.6  Professional Information Records:

They incorporate amplitude of innovative services so as to assist the professionals of health and of social welfare to enhance their organization, their interpersonal cooperation, and their economical efficiency for a thorough administration of the quality of the sanitary system.

3.4.7 Citizens Information Network

It is a web portal with the aim to inform and counsel the citizens of the countries, which participate in the program, by means of an information source on medical and epidemiological issues in such a way that this source will be highly reusable. Additionally, the CIN offers training facilities in the health sector.

a.
Information for travelers: It offers a multitude of informational tables, records which pertain to the specific country the commuter visits. More precisely, he is informed about the inoculums that must be done for each destination, the state of health in these countries together with more general information concerning the journey’s preparation or the weather and social phenomena taking place at that particular time.

Specifically, there are records which provide useful information about the health and concern the people who travel to another country. Therefore someone can learn a lot of about useful health matters in the site of CDC such as: health information for specific destinations, specific diseases that can affect travellers, vaccination recommendations for travellers of all ages; yellow fever vaccination recommendations by country; authorized U.S. yellow fever vaccination clinics, how to avoid illness from food or water, what to do before taking children to other countries, information for travellers with special needs such as disabilities, pregnancy and breast-feeding, and HIV.

As one of Health Canada's many roles is in maintaining the health of Canadians, the Travel Medicine Program (TMP) is responsible for providing the following travel health information for persons travelling outside Canada:

· Current information on international disease outbreaks.

· Immunization recommendations for international travel. 

· General health advice for international travellers.

· Disease-specific treatment and prevention guidelines.

Information can be accessed 24 hours-a-day through the Internet. This information has been specifically designed for persons planning to travel internationally and for travel medicine professionals who provide counsel to international travellers. 
b.
Smart Cards: The smart card provides a portable, electronic medical record which constitutes a total of personal, medical and insurance data so that the necessary services could be offered in case that a health problem arises, relevant to a chronic disease, or an emergency. The Health Smart Card is a "cutting edge" technology of smart cards which uses a computer microchip programmed to store your medical history and medical insurance data to be read by participating health care providers. Furthermore, the smart card guarantees the confirmation access and the security of personal data. 

The cards, which will eventually replace paper-based reciprocal health agreement forms, contain a chip holding information that allows connection to a Health Insurance Data Server based in the patient's home country. The server will store data such as name, address and next-of-kin details and possibly basic medical information, such as allergies. For emergency purposes, contact information will be imprinted on the front of the card.

A typical Smart Card lets you record up to 200 of your test results and can also display your average cholesterol across the last six test measurements taken. This unique technology also allows you to use a single device for all of the members of your family.
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Figure 3.6 :
Τypical health smart cards.

Whenever a change occurs in the medical history or insurance information, the owner can return his card and the printed copy of his personal data with the changes recorded, dated, and signed by him with his payment, to have it easily updated at his convenience. The original date and the update date are recorded on the microchip and printout.

Concisely, the operational characteristics of the integration of the smart cards’ technology are the following:

· They support patients’ medical records of great capacity for diagnosis, therapy and prognosis.

· They offer crucial information, particularly useful in cases of emergency.

· They provide a portable “patient-centered” medical record at the disposal of the patient.

· They improve the quality of care and of standardization of medical evidence.

· They present direct and secure information concerning the previous therapies and examinations, with a view to eradicate the purposeless repetition of procedures.

· They offer confidentiality and data security.
· They enable the normal processing of patient information even when network communications are out.

· They are adapted to virtually any computer platform.

· They eliminate the need to replace certain types of computer equipment. 

· They save in telecommunications costs by eliminating the need for dedicated data lines. 

· They supply flexibility for adding additional programs and functions. 

· They speed up the admissions process in hospitals and clinics. 

· They verify insurance coverage. 

· They secure payment for health services. 

· They produce an audit trail for fighting fraud. 

· They help physicians, pharmacists, and patients track medications. 

The medical smart cards allow doctors to have access and administrate the medical records of the patients and the insurance information, without sacrificing confidentiality. The personal cards for access to the network enable a safer and easier administration of various networks, without substantial cost for access control. The health smart cards reduce the cost of record processing, permitting direct access to personal patients’ information, which is stored in the smart cards.

3.4.8  Statistical Tools:

They offer statistical information, which determine the action and the policy to be taken for the improvement of health. They constitute a vast variety of statistical data, which are alphabetically classified in a special index, achieving in that way easy access to a user-friendly environment. This statistical information of health enables its administrators to be familiar with the level of public health, as well as (the level) of some essential population subgroups, to perceive the differences in the level of health among particular population groups, to observe the trends in this sector, identifying the most important health problems, to provide information for the realization of changes in the administration of health and to evaluate these changes.
With Epi Info™ and a personal computer, epidemiologists and other public health and medical professionals can rapidly develop a questionnaire or form, customize the data entry process, and enter and analyze data. Epidemiologic statistics, tables, graphs, and maps are produced with simple commands such as READ, FREQ, LIST, TABLES, GRAPH, and MAP. Epi Map displays geographic maps with data from Epi Info™.

A new version, Epi Info™ for Windows retains many features of the familiar Epi Info™ for DOS, while offering Windows ease of use strengths such as point-and-click commands, graphics, fonts, and printing. 
· Maximum compatibility with industry standards, including: 

· Microsoft Access and other SQL and ODBC databases 

· Visual Basic, Version 6 

· World Wide Web browsers and HTML

· Extensibility, so that organizations outside CDC can produce additional modules 

· Epi Report, a tool that allows the user to combine Analysis output, Enter data and any data contained in Access or SQL Server and present it in a professional format. The generated reports can be saved as HTML files for easy distribution or web publishing. 

· Epi Map, an ArcView®-compatible GIS 

· NutStat, a nutrition anthropometry program that calculates percentiles and z-scores using either the 2000 CDC or the 1978 CDC/WHO growth reference 

· Logistic regression and Kaplan-Meier survival analysis 

· Data Compare does double data entry comparison 

· Epi Lock password protects, encrypts, and compresses Epi Info™ data 

· Teaching exercises 

· Entirely new, not just a “port» of Epi Info™ for DOS 

· Allows analysis and import of other file types 

3.4.9  Data Security:

The role of a health information system, when considering the sensitive content of information it administers, is significant. For the security of the system, as well as the assurance that its information is available to all users, software programs are implemented which detect non-authorized trials of inserting or altering data or, in general, (trials) of inflicting damage on the stored material.
The NBS (NEDSS Base System in CDC) provides secure exchange of information (messaging) across Internet connections; use industry-standard methods for authentication, access control, and encryption; support deployment within the security perimeter of adopting organizations without disturbing the existing network security systems (such as firewalls); and be compliant with HIPPAA standards. 

Implementation options for the NBS include: 

· Intranet only NBS: NBS installed on a local LAN that is not continuously connected to the Internet. 
· Intranet NBS in an Internet environment: NBS installed on a local LAN that is connected to the Internet, though the NBS itself is not accessible via the Internet. 

· Internet NBS: NBS accessible via the Internet using state-based strong authentication. 
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Figure 3.7:
NEDSS environment and perimeter security configuration

The data flow of INTERREG II during the access process follows this order:

· Input of user name and password. In an appropriately designed dialogue box each user inserts his personal data. Only the administrator of the system has the ability of data provision.

· Control of personal data. The system transfers the information to access tables that it offers and searches for the data. Thereafter, if the search is successful the access is allowed, otherwise it sends back error messages.

· Detection of Rights: This system after having permitted access detects the user’s category and leads him to the suitable working environment.

The system of TDH accumulates the user name, the visiting date of the site, the exact orders it carried out, the server’s name, the volume of contents in bytes, which were sent to the user, the transmission protocol and the type of edition which was used. For site’s security reasons and so as to ensure that the latter is available to all users, software is applied which observes the movement across the network and monitors non-authorized efforts for databases distortion.

The HealthInsite, for security reasons, registers the user’s e-mail address in case the latter sends a message. This address is used only for the services that the user has requested and is not added to any mail lists so that the user could be sent advertising or other messages. The network creates a file with information which includes the address of the user’s server’s name, the name of the domain, the visiting date and time of the site, the pages visited by the user and the files the latter downloaded, the previous site he had visited and the type of search software he had made use of.

3.4.10  Ηealth Alarm Messages: 

The system provides messages by means of which users will be warned against the outbreak of certain cases in an area or messages which will confirm the normal epidemiological conditions of the district.

3.4.11 Table of Features

The above analysis has been grouped in one table that represents all of the features that each system provides. In the specific table we can realise how each system differs from the other.

	Health Networks
	cdc
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	Health Canada online
	TDH
	Health Insite
	INTERREG II
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Table 3.1: Features of each system

3.5 Future Plans 


Globalisation has seen patients migrating in search of care, and healthcare professional workers migrating to deliver care. On top of this phenomenon, there is the growing presence of information technology as a tool to permit cross border transactions. These two situations combined have forced healthcare providers to widen their vision in terms of the healthcare exchange process. In fact, the increasingly widespread deployment of health-related IT applications via broadband communication infrastructures and networks makes possible the delivery of ubiquitously available and enhanced healthcare services to patients – in essence, eHealth.


Because of the rapidly changing environment of information technology, definitions change quickly. At present, telemedicine can be defined as the use of audio, video, and other telecommunications and electronic information technologies for the transmission of information and data. Telemedicine information is relevant to the diagnosis and treatment of medical conditions, and helps provide health services, instruct various health care professionals, or aid health care personnel at distant educational sites. 


Figure 3.8: The future of Health Information Systems: Global health informatics, global health networks, telemedicine, e-health/e-prevention, consumer customization, integrated electronic medical records, order entry, procedures, prescriptions, quality assurance, etc, portable real-time patient monitoring, clinical decision support systems, computer-assisted virtual diagnostics, disease management, robotics, integrated operational tools, globalization of diseases and health care marketplace – case management via distance, public health surveillance; intervention, ubiquitous consultative and support services on-demand, interactive health information systems and applications, daily living assistive devices – e.g., “smart houses”, memory assistants, etc.
3.5.1 TELEHEALTH and VIDEOCONFERENCE

Telehealth refers to the use of videoconferencing or other communication technologies to conduct conventional health related activities – without the need for travel. Telehealth is an established way of accessing a specialist opinion without needing to be in the same room. In most store and forward examples an immediate response is not critical. Telehealth uses videoconferencing and is an established way of health providers and consumers interacting face to face in real time more often, with whomever they need and on an ad-hoc basis. 

In a videoconference, medical professionals interact with patients or other practitioners in different locations. They view each other on video screens and behave as if they were in the same room. The technology is affordable and easy to use, with over 1200 high quality units installed in the public health system and thousands more in other sectors. When used correctly, what happens during a high quality videoconference is no different to a conventional encounter with one important difference…no one needs to travel, which delivers some pretty substantial benefits to a broad range of stakeholders. A videoconference is not quite the same a ‘being there’ in person, it is the next best thing and in many ways the rules of engagement are the same. In this regard, telehealth is simply an evolution of current practices.

There are many benefits for telehealth and videoconferencing such as health service providers, all types of Education, Health Promotion, Support groups, Colleges, Associations, Health Departments, and Suppliers
The healthcare sector is experiencing a radical reform driven by consumer demand for ‘better care’ and more ‘local care’. Health and social care providers are under growing pressure to deliver services to patients remotely. 

· Video communications is an increasingly important part of the solution. The delivery mechanisms to facilitate this change are provided by both low and high bandwidth video telecommunication solutions.

· Motion Media is particularly expert in bringing together video, voice and data – critical in remote healthcare applications where a patient’s physical condition has to be monitored.

· The future of healthcare is a reality of today with Motion Media’s developing technology applications. ‘Healthcare on Demand’ and ‘Home Tele Care’ are areas where Motion Media already has considerable experience.

Membership and participation with some of the leading global Telemedicine and E-Health organisations, as well as partnering with leading healthcare providers and manufacturers of medical and vital signs devices are some of the Advantages of Telemedicine

3.5.2 TELEMEDICINE

Providing healthcare services via telemedicine offers many advantages. It can make specialty care more accessible to underserved rural and urban populations. Video consultations from a rural clinic to a specialist can alleviate prohibitive travel and associated costs for patients. Videoconferencing also opens up new possibilities for continuing education or training for isolated or rural health practitioners, who may not be able to leave a rural practice to take part in professional meetings or educational opportunities. While studies have yet to confirm this, it appears that the use of telemedicine can also cut costs of medical care for those in rural areas. 

Telemedicine can be defined as the investigation, monitoring and management of patients, using systems which allow ready access to expert advice and to patient information, no matter where the patient or relevant information is located. 
Telematics is the use of telecommunications technologies to solve a wide variety of problems, remotely. Healthcare Telematics or Telemedicine is the application of telematics to medicine to facilitate healthcare delivery. 

Text, images, and sound are transmitted. Text includes EKG results (heart tracings), lab results and patient records. Images range from still photographs to full motion imagery. Radiological images, slides and graphics may be transmitted, as well as voice and chest sounds. Transmission may be done in one of two methods: Real-time or Store and Forward. Real-time transmission is utilized when immediate feedback is essential. Emergency triage, interactive treating situations and meetings are a few examples. When immediate feedback is not required, store and forward may be implemented. Data is stored, forwarded and accessed at the hub at a scheduled time or at the convenience of the hub personnel. This is less costly as data can be compressed and batched for transmission. Transmission equipment varies according to the transmission mode, analog or digital, and the means of transporting the mode, satellite or terrestrial. There are two transmission modes. The first is analog, which is the transmitting of waves, similar to television broadcasts. Its advantages include high resolution and familiarity. The high expense associated with transmission, large size, and complexities of required hardware are disadvantages. The digital mode utilizes the transmission in the form of “bits”. Transmission costs, smaller equipment, simplicity of operation, ease of interface, (including the storage and revival systems for image and data) are several benefits of this mode. The digital mode is preferred due to cost, usability, and expansion potential.
3.6  CONCLUSION

There are rapid social and environmental changes taking place in many countries and areas and these affect patterns of transmission of communicable diseases. For example, increases in population movements increase the risk of transmission of diseases from one population to another. Globalization will increase the risk of cross-border transmission, since large number of people and goods, including food items, already cross borders every day. Widening urbanization and poverty also make outbreaks of certain communicable diseases more likely. Environmental factors such as climate change and deforestation help to spread disease. Every country in the Region should be able rapidly to detect and verify epidemic-prone and emerging disease threats and to respond effectively. 
Every country needs the capacity to measure and analyse continuously the health status of its population. It does so through public health surveillance. Surveillance is not simply the collection and reporting of health data. Surveillance tells us where health problems are, who is affected, and where prevention and control activities should be directed. It helps us to define priorities for health programs and policies, and also to evaluate their effectiveness. Without practitioners skilled in managing a system of public health surveillance, the quality of assessment of a population’s health status will be deficient or misleading, and the resultant public health responses may even be harmful. In the absence of valid surveillance data, the allocation of scarce and dwindling health resources will be more likely to be driven by other vested interests, and not primarily by the needs of the community.

Public health surveillance is defined as the ongoing and systematic collection, collation, analysis and interpretation of health data, and the communication of the information derived from these data to those responsible for disease prevention and control. The communication aims to stimulate responses to health problems, and to use the information for planning, implementing and evaluating programs and policies for disease prevention and control. Surveillance is therefore a tool for assessing and monitoring the health status of the population. It tells us where health problems are, who is affected, and where prevention and control activities should be directed. It helps us to define priorities for health programs and policies, and also to monitor and evaluate the effectiveness of public health interventions. Health care providers are familiar with the model of providing clinical care to an individual seeking medical attention, in terms of the diagnostic and therapeutic components of clinical practice. The concept of surveillance in public health may be explained in analogous terms. An important difference is that while individuals will seek medical attention for an illness, it is the public health system that has to design ways for identifying problems deserving attention in the community. Just as clinical practitioners use symptoms and signs to diagnose and treat the individual patient, public health practitioners use surveillance to assess and respond to the health needs of the community.
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Εργαστήριο Συστημάτων Αποφάσεων              και Διοίκησης

Μελέτη, ανάλυση και αξιολόγηση πληροφοριακών συστημάτων Δημόσιας Υγείας στην Ελλάδα και Διεθνώς
Assessing the existing situation and identifying  the risks 
APPENDIX 1  Assessing the existing situation – identifying the risks

1.1 The process of accessing the level of Health


Figure 1.1:
Typical structure of assesing health level procedures

1.2 Estimated processes  of risk probability


This processe evaluates the curve b of the line of the value pointer whose analyse for the time segments of the 5 and 2 last years, b5 and b2. 
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which used the following symbols:
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This equation turns out from the minimize of the square deviation  
[image: image18.wmf]i

i

i

x

a

y

d

b

-

-

=

 That is:


[image: image19.wmf](

)

ï

ï

î

ï

ï

í

ì

=

¶

¶

=

¶

¶

Þ

=

-

-

=

=

å

å

=

=

0

0

min

1

1

2

b

b

S

a

S

imum

x

a

y

d

S

n

i

n

i

i

i

i


The result of the above equation is: 
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The value of y is the value of the pointer at the time x.

The x variable shows the specific month of the pointer and  0<x<60 for the five years pointer 0<x<24 for the two years pointer. An estimation of the tendency for the pointer, in other worlds the probability of danger appearance is given by  p variable:
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The sign gives the tendency of improvement or worst of quality of the pointer while his absolute price the intensity of his tendency. The intensity and the course of tendency of pointer include the probability of event of danger and his corresponding effect in the value of poinet and consequently in the level of health of population that is studied. ¶Consequently, the value of intensity in combination with the course of tendency of pointer constitutes one meter of danger estimation that represents the particular pointer.

The value of risk R5,2 is given by the following formula
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The pointers of the specific profile or model which have been created by the individual, are grouped in eight deferent level depending on the dangerous value. 

	Risk category
	R5
	relation R5, R2
	Explanation

	1
	0.5( R5 (1
	R5 ( R2
	Dangerous and certain decrease of quality

	2
	0.5( R5 (1
	R5 ( R2
	Dangerous and possible decrease of quality

	3
	0( R5 (0.5
	R5 ( R2
	Medium and certain decrease of quality

	4
	0( R5 (0.5
	R5 ( R2
	Medium and possible decrease of quality

	5
	0( R5 (-0.5
	R5 ( R2
	Medium and certain increase of quality

	6
	0( R5 (-0.5
	R5 ( R2
	Medium and possible increase of quality

	7
	-0.5( R5 (-1
	R5 ( R2
	Remarkable and certain increase of quality

	8
	-0.5( R5 (-1
	R5 ( R2
	Remarkable and possible increase of quality


Table 1.1:
Danger levels which relate with the quality level of the pointers.

1.3 Procedure of composing the risk table.

	The characterization of pointers and their consequences are impressed in the table bellow which has the following form:

	Serious (4)
	Α4
	Β4
	Γ4
	Δ4

	
	Medium (3)
	Α3
	Β3
	Γ3
	Δ3

	
	Small (2)
	Α2
	Β2
	Γ2
	Δ2

	
	Negligible (1)
	Α1
	Β1
	Γ1
	Δ1

	
	
	Impossible

 (1)
	rare (2)
	Possible (3)
	Fairly certain(4)


Table 1.2:
The probability - effect matrix 
	TERM
	ACCEPT LEVEL
	Action of improvement level
	TERM

	
	IVV
	NON ACCEPTABLE LEVEL
	IMPERIOUS
	CHALLENGES

	
	III
	NON ACCEPTABLE LEVEL
	NEED
	QUESTION

	
	II
	ACCEPTABLE LEVEL
	OPTIONAL
	HOPES

	
	I
	ACCEPTABLE LEVEL
	NONE
	STARS


Table 1.3:
Pointers Specification

The acceptance of indicators and their necessity of improvement depend from their classification on the probability-effect matrix. ¶The interpretation of different levels of acceptance is given in table 1.3.
	MATRIX CATEGORY RISK-CONSEQUENCE
	RISK CATEGORY
	PART OF THE TABLE «HEALTH CHALLENGE»

	Α1
	8
	NO

	Α2
	7
	NO

	Α3
	8
	YES

	Α4
	7
	YES

	Β1
	6
	NO

	Β2
	5
	NO

	Β3
	6
	YES

	Β4
	5
	YES

	Γ1
	3
	NO

	Γ2
	4
	NO

	Γ3
	3
	YES

	Γ4
	4
	YES

	Δ1
	1
	NO

	Δ2
	2
	NO

	Δ3
	1
	YES

	Δ4
	2
	YES


Table 1.4:
Pointers Categories


The characterization of indicators follows the rules that are given in table 1.4. According the matrix that is created is determined the policy of public health in terms of the hierarchy of problems and weaknesses that represent the pointers challenges and questions. ¶On the other hand the intervention in the hopes is optional while in the stars it is not required. ¶It is explicit that priority is given in the  challenges pointers. ¶  


 ¶ 

1.4 The disharmony in the manifestation of cases that are always connected with a certain disease.


The knowledge and the experience of recognition and direct reaction in threats at Public Health are impressed with the use of rules of knowledge in a wider frame of "Control  Τable ". ¶

In the case of restructuration of knowledge with the help of control table model, the knowledge is subdivided in smaller bases of knowledge and a structure of control of metaknowledge - table - undertakes the control and the exploitation of individual bases of knowledge. ¶Each individual base of knowledge is considered as a separate source of knowledge. ¶The table includes two sectors: ¶the sector of control and the structure of data. ¶The sector of control includes metaknowledge which is used for the implementation of different "general" action in the individual source of knowledge. The sector of data functions as carrier of information between the sources. ¶

¶The metaknowledge in the level of table is expressed with the form of rules WHEN - THEN: ¶
WHEN < situation > THEN < action >
The difference of rules WHEN - THEN contrary to the IF - THEN rules is  that the first do not require activation from the user or the individual but function in permanent base. ¶

In the case of concrete disease the variable < situation > constitutes a process of control of three levels.¶ (see paragraph 2.4.9.2 in chapter 2). ¶ 


The variable < action > is connected with a level of alarm to the responsible institutions and the corresponding persons in charge (medical doctors of the prefecture, centres of report of illness, NSPH) as well as the corresponding protocol of reaction. ¶This protocol is constant and public for all the countries internationally. ¶

¶The formal structure of process of convenient recognition of threat and direct reaction is given in the form 1.2 that follows. ¶ 


Figure 1.2: 
¶The formal structure of process of convenient recognition of threat and direct reaction is given in the form 1.2 that follows. ¶ 


The determination of two first parameters is simple and comprehensible. ¶The methodology of risk estimation of disharmony in the morbidity rate is based mainly on statistical mapping of morbidity rate. ¶The statistical value of morbidity rate is the probability of appearance a morbidity rate considering the regular morbidity rate that characterizes the local or national population. ¶This regular rate is named population rate, p. ¶The value of probability for some region shows the probability of observation of an other rate than the regular if the risk appearance of cases of particular disease is equal with p. ¶
¶The relation of risk factors with the results of disease in specific population they are given in the table that follows.

	Risk Factor
	Disease situation
	TOTAL

	
	case
	Not case
	

	Exposed
	A
	B
	a + b

	Not exposed
	C
	D
	c + d

	Total
	a + c 
	b + d
	n = a+b+c+d

	Risk
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	Risk report for those that are related with the risk factor
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	Risk report for those that are not related with the risk factor
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	[image: image27.wmf])

(

)

(

b

a

c

d

c

a

+

+

=



	Disparity ratio
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Table 1.5:
Risk Pointers for those that related with the case appearance.

The value of probability is substantially the danger of disharmony of morbidity rate. For diseases which do not have frequent cases in a population, as are the cancer, the AIDS, the hepatitis, the births rates and other, her effective way of modelling probability of appearance of such cases is the distribution Poisson.

¶If the regular morbidity rate in national or local level is p, the expected number of cases in a population n is: 

¶
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Developing the model of distribution Poisson in the total of population of interest can be calculated the probability and consequently the danger of appearance of x cases with base the following relation: ¶
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From this calculation is possible the estimate of probability of appearance k or more cases
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, if the real morbidity rate of the population is p. ¶This risk is calculated as follows: ¶
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Depending on the price of risk for k=l and the regular morbidity rate of each disease, the proposed methodology supports the institutions of epidemiologic monitoring and control providing briefing on three levels of alarm in preventive stage (before the appearance of cases). ¶  


¶The thresholds of these prices have been impressed in the “rules of knowledge”. ¶When the control of parameters activates some of these rules a message reaches in the responsible institutions with the corresponding level of alarm and the protocol of safety and reaction that should be activate. ¶
¶The form of these rules is: ¶
	
	Population
	a(n(b
	
	Alarm level

	WHEN
	Χρόνος
	( Τ0
	THEN
	Safe protocol

	
	P(x>np)
	(Da
	
	


Table 1.6: ¶Model of experienced rule with regard to concrete disease ¶

When the number of real cases k becomes equal with expected number l then we have message of emergency and activation of direct drawing of reaction. ¶
	WHEN
	k
	( l (=np
	THEN
	Emergency situation

Reaction plan


Table 1.7: ¶Rule of emergency ¶
In the cases of the above risk indicator is smaller than 0,01 it means that the protection rate of population is considerably high. 

1.5 The observation of decisive factors with dangerous values related to the occurrence of cases which are attributed to a specific disease. 

B.1  The approach of probabilistic risk assessment


Τhis techniques are applied for the assessment of danger and the support of decision-making with regard to two basic decisive for the level of health of population factors the water and the air. ¶      


¶In the figure 1.3 that follows is given the formal structure of mechanism of analysis and assessment of danger for some disease with regard to the pollution of water or air. ¶

For the process of risk assessment has been drawn an approach that is based on the probabilistic risk assessment.

The technique of probabilistic risk assessment it incorporates the uncertainty and the variability of certain risk parameters in the process of risk assessment. ¶The import parameters are described with the distributions of probabilities and the resolution constitute in the statistical distribution of appreciated risk. ¶The risk model is given by the following relation: ¶
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is a vector of m variable parameters. ¶In the case of health danger the uncertainty is the concentration in chemical and harmful substances in water while the variable parameters are the way of life of a population, their different habits, the quantity of chemists that swallow, their natural defences etc 


















Figure 1.3:
¶ The formal structure of mechanism of convenient diagnosis and reaction in the case of threats that is related with concrete decisive factor. ¶ 

¶The vectors U and V are presented via independent interrelations of distributions of probability and the result provide statistical distribution of risk. ¶In this approach we adopt the method Monte Carlo of simulation, two levels. ¶This method includes two bronchuses, a interior who is used for the variability, and a abroad which is used for the uncertainty (figure 1.4). ¶ 


[image: image36]
Figure 1.4:  ¶Flow chart of description the process Monte Carlo of two levels simulation.¶
B.2 The procedure of knowledge exploitation and decisions support is based on risk.


The criteria of the proposed approach are:


• Maximum Individual Risk


• Expected Individual Risk


• Population Risk


The model of uncertainty - variability for the risk analysis it leads to a surface of danger of three dimensions: ¶
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Figure 1.5:
¶Surface of danger - final result of simulation ¶

¶Biggest Individual Risk (BIR) impresses the risk appearance of case in a superior level of uncertainty and variability. ¶The BIR gives a conservative estimate of danger of appearance of disease in each independent individual. ¶The BIR can be calculated as the value of risk in a level of uncertainty and variability in the 95%. ¶
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Expected Individual Risk (EIR) is a expression of BIR mean. ¶The EIR calculates the mean of risk for individuals that are exposed in the particular decisive risk factors. ¶His calculation is given by the following relation: ¶
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The Population Risk (PR) expresses the number of cases in a population that accepts the effect of particular risk factor in a predetermined period (eg 1 year for the cancer). ¶The PR is calculated with the model: ¶
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where N is the population that is in exposure and ED the exposure period in corresponding time units. ¶

¶The comparison of the above values indicators with predetermined basic values leads to the firing of suitable rules of knowledge that is connected with corresponding action of threats and reduction of corresponding dangers. ¶ 


¶The formal operational diagram of these processes is given in the figure 1.6 that follows: ¶    


Figure1.6:
Process of decision making
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Forms of epidemiological cases
APPENDIX 2  Forms of epidemiological cases
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