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Ζ έγθξηζε ηεο παξνχζαο δηδαθηνξηθήο δηαηξηβήο απφ ην Υαξνθφπεην Παλεπηζηήκην δελ δειψλεη 

απνδνρή ησλ απφςεσλ ηνπ ζπγγξαθέσο (Ν5343/1932, Αξζξ. 202).  
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ΜΔΛΖ ΣΡΗΜΔΛΟΤ ΤΜΒΟΤΛΔΤΣΗΚΖ ΔΠΗΣΡΟΠΖ 

(αξ. Απνθ. Γ..Δ.. Σκήκαηνο 7α/27-06-2013) 

Παλαγησηάθνο Γεκνζζέλεο, Καζεγεηήο Βηνζηαηηζηηθήο-Δπηδεκηνινγίαο ηεο 

Γηαηξνθήο, ρνιή Δπηζηεκψλ Τγείαο θαη Αγσγήο, Σκήκα Δπηζηήκεο 

Γηαηηνινγίαο-Γηαηξνθήο, Υαξνθφπεην Παλεπηζηήκην Αζελψλ (Επηβιέπνλ 

κέινο)  

Πνιπρξνλόπνπινο Δπάγγεινο, Αλαπιεξσηήο Καζεγεηήο Πξνιεπηηθήο 

Ηαηξηθήο, ρνιή Δπηζηεκψλ Τγείαο θαη Αγσγήο, Σκήκα Δπηζηήκεο 

Γηαηηνινγίαο-Γηαηξνθήο, Υαξνθφπεην Παλεπηζηήκην Αζελψλ 

Πίηζαβνο Υξήζηνο, Καζεγεηήο Καξδηνινγίαο, Σκήκα Ηαηξηθήο ρνιήο ΔΚΠΑ, 

Καξδηνινγηθφ Σκήκα, Γεληθφ Ννζνθνκείν Αζελψλ«Ηππνθξάηεην» 

 

ΔΠΣΑΜΔΛΖ ΔΞΔΣΑΣΗΚΖ ΔΠΗΣΡΟΠΖ 

Παλαγησηάθνο Γεκνζζέλεο, Καζεγεηήο Βηνζηαηηζηηθήο-Δπηδεκηνινγίαο ηεο 

Γηαηξνθήο, ρνιή Δπηζηεκψλ Τγείαο θαη Αγσγήο, Σκήκα Δπηζηήκεο 

Γηαηηνινγίαο-Γηαηξνθήο, Υαξνθφπεην Παλεπηζηήκην Αζελψλ  

Πίηζαβνο Υξήζηνο, Καζεγεηήο Καξδηνινγίαο, Ηαηξηθή ρνιή Αζελψλ, Δζληθφ 

Καπνδηζηξηαθφ Παλεπηζηήκην Αζελψλ  

Πνιπρξνλόπνπινο Δπάγγεινο, Αλαπιεξσηήο Καζεγεηήο Πξνιεπηηθήο 

Ηαηξηθήο, ρνιή Δπηζηεκψλ Τγείαο θαη Αγσγήο, Σκήκα Δπηζηήκεο 

Γηαηηνινγίαο-Γηαηξνθήο, Υαξνθφπεην Παλεπηζηήκην Αζελψλ  

Γηαλλαθνύιηα Μαξία, Αλαπιεξψηξηα Καζεγήηξηα Γηαηξνθήο θαη Γηαηηεηηθήο 

πκπεξηθνξάο ρνιή Δπηζηεκψλ Τγείαο θαη Αγσγήο, Σκήκα Δπηζηήκεο 

Γηαηηνινγίαο-Γηαηξνθήο, Υαξνθφπεην Παλεπηζηήκην Αζελψλ 

Ραιιίδεο Λνπθηαλόο, Αλαπιεξσηήο Καζεγεηήο, Β‘ Παλεπηζηεκηαθή 

Καξδηνινγηθή Κιηληθή, «ΑΣΣΗΚΟΝ» Ννζνθνκείν 

Ληνλήο Υξήζηνο, Καζεγεηήο Γεληθήο Ηαηξηθήο θαη Πξσηνβάζκηαο Φξνληίδαο 

Τγείαο, Σκήκα Ηαηξηθήο, Παλεπηζηήκην Κξήηεο 

Κνπηήο Υαξίιανο, Καζεγεηήο Τγηεηλήο, Δπηδεκηνινγίαο θαη Γεκφζηαο Τγείαο, 

Σκήκα Γεκφζηαο Τγείαο θαη Κνηλνηηθήο Τγείαο (Καηεχζπλζε Γεκφζηαο 

Τγείαο), Σ.Δ.Η. Αζήλαο 
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Δπραξηζηίεο 

Με ηελ νινθιήξσζε ηεο δηδαθηνξηθήο δηαηξηβήο κνπ, ε νπνία 

πξαγκαηνπνηήζεθε θαηά ηα έηε 2013-2016 ζην Σκήκα Δπηζηήκεο Γηαηηνινγίαο-

Γηαηξνθήο ηνπ Υαξνθνπείνπ Παλεπηζηεκίνπ Αζελψλ, ζα ήζεια λα επραξηζηήζσ 

ηνπο αλζξψπνπο πνπ ζπλέβαιαλ ζηελ εθπφλεζε ηεο.  

Αξρηθά, ζα ήζεια λα εθθξάζσ ηηο ζεξκφηαηεο επραξηζηίεο κνπ ζηνλ 

επηβιέπνληα Καζεγεηή Βηνζηαηηζηηθήο-Δπηδεκηνινγίαο ηεο Γηαηξνθήο ηνπ 

Υαξνθνπείνπ Παλεπηζηεκίνπ Αζελψλ θ. Γεκνζζέλε Παλαγησηάθν πνπ, σο 

ππνδεηγκαηηθή κνξθή Γαζθάινπ, απνηέιεζε πνιχηηκε πεγή εκπεηξίαο θαη 

απφθηεζεο επηζηεκνληθψλ γλψζεσλ ζηνλ ηνκέα ηεο θαξδηνινγηθήο 

επηδεκηνινγίαο.  Με ηηο πνιχηηκεο ζπκβνπιέο ηνπ θαη ηελ αδηάιεηπηε ππνζηήξημε 

θαη θαζνδήγεζε ηνπ νινθιεξψζεθε ε καθξά θαη επνηθνδνκεηηθή πνξεία ηεο 

δηαηξηβήο. Θα ήζεια επίζεο λα ηνλ επραξηζηήζσ βαζχηαηα γηα ηελ εκπηζηνζχλε 

πνπ κνπ έδεημε θαη λα εμάξσ ηελ αθαδεκατθή ηνπ δεηλφηεηα. Απνηειεί πξφηππν γηα 

ηελ αθαδεκατθή πνξεία κνπ θαη επειπηζηψ ζηε ζπλέρηζε ηεο ζπλεξγαζίαο καο. 

Θα ήζεια λα επραξηζηήζσ ηδηαίηεξα θαη λα εθθξάζσ ηε βαζηά εθηίκεζε κνπ 

ζηνλ Οκφηηκν Καζεγεηή Καξδηνινγίαο ηεο Ηαηξηθήο ρνιήο ηνπ Δζληθνχ & 

Καπνδηζηξηαθνχ Παλεπηζηεκίνπ Αζελψλ, θ. Υξήζην Πίηζαβν γηα ηελ πνιχηηκε 

ζπλεξγαζία, ηελ θαιφπηζηε θαη επνηθνδνκεηηθή θξηηηθή, ηε δηαξθή ππνζηήξημε ηνπ 

φιν απηφ ην δηάζηεκα αιιά θαη ην ρξφλν πνπ αθηέξσζε ζπκβάιινληαο ζηελ νκαιή 

δηεμαγσγή ηεο δηαηξηβήο κνπ. Δπηπιένλ, ζα ήζεια λα επραξηζηήζσ ηνλ 

Αλαπιεξσηή  Καζεγεηή Πξνιεπηηθήο Ηαηξηθήο ηνπ Υαξνθνπείνπ Παλεπηζηεκίνπ 

Αζελψλ θ. Δπάγγειν Πνιπρξνλφπνπιν γηα ηελ εμαηξεηηθή ζπλεξγαζία θαη ηε 

ζπκβνιή ηνπ ζηελ πεξάησζε ηεο παξνχζαο δηδαθηνξηθήο δηαηξηβήο.  

 Δπίζεο, ζα ήζεια λα επραξηζηήζσ ηνπο Γηεπζπληέο ησλ Καξδηνινγηθψλ 

Κιηληθψλ γηα ηε βνήζεηα ηνπο ζην ζρεδηαζκφ θαη πινπνίεζε ηεο κειέηεο, ηφζν θαηά 

ηελ έλαξμε ηεο φζν θαη ζηνλ 10εηή επαλέιεγρν. πγθεθξηκέλα ηνπο θθ. Αληψλην 

Αλησλνχια,  Ησάλλε Κφγηα, Πέηξν ηξαβνπφδε, Γεψξγην Παπαλάγλνπ, πχξν 

Εφκπνιν θαη Ησάλλε Μαληά. Θα ήζεια λα εθθξάζσ ηε βαζηά επγλσκνζχλε κνπ 

ζηα ππφινηπα κέιε ηεο εξεπλεηηθήο νκάδαο, ε ζπλεηζθνξά ησλ νπνίσλ ήηαλ 

αλεθηίκεηε, θαη ηδηαίηεξα ηνπο θθ. Αληψλην Καξαλάζην, Λάκπξν Ρίδν, Μηραήι 

Μπαξκπαξνχζε, Γηψξγν Καζζηκάηε, Γηψξγν Γηαλλφπνπιν, νθία Αξάπε, Κσλ/λα 

Μαζζνχξα, ηδέξε θέβν, Νίθν Γαζθαιφπνπιν, Αιέμαλδξν Υαιακαλδάξε, Έιελα 
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Σζνπαλάθε, Μφζρσ Μηραινπνχινπ, Διέλε Κάιιε, Μαξγαξίηα Βέξδε, Νίθν 

Βαζηιείνπ, Δπάγγειν Παπαηαμηάξρε, Γέζπνηλα Σδαλφγινπ, Γεσξγία Κνχιε, 

εκίλα Κνπξνχπε, Μαξηθέη Μπαιή θαη Ηθηγέλεηα ηεξγηνχιε.  

Σέινο, νθείισ έλα κεγάιν επραξηζηψ ζην ζχδπγν κνπ Δπζηάζην θαη ηα 

παηδηά κνπ, Ησάλλα, Γεσξγία θαη Γηψξγν γηα ηελ ακέξηζηε ζπκπαξάζηαζε θαη 

θαηαλφεζε θαζ‘φιε ηε δηάξθεηα ηεο πξνζπάζεηαο κνπ. 
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ΠΔΡΗΛΖΦΖ 

Δηζαγσγή: Ζ ζηεθαληαία λφζνο παξνπζηάδεη απμεκέλε λνζεξφηεηα ζε παγθφζκηα 

θιίκαθα θαη κε δεδνκέλε ηελ πξννδεπηηθή γήξαλζε ηνπ πιεζπζκνχ, απνηειεί ζεκαληηθφ 

λνζνινγηθφ θνξηίν, ηφζν ζηηο αλαπηπγκέλεο φζν θαη ζηηο αλαπηπζζφκελεο ρψξεο, κε 

ηεξάζηην νηθνλνκηθφ θφζηνο. Δπηπιένλ, επζχλεηαη γηα ην 20% ησλ ζαλάησλ ζηελ Δπξψπε, 

εηεζίσο θαη έλαο ζεκαληηθφο αξηζκφο απηψλ απνδίδεηαη ζε ηξνπνπνηήζηκνπο παξάγνληεο 

πνπ ζρεηίδνληαη κε ηνλ ηξφπν δσήο. Ωζηφζν, ε καθξνπξφζεζκε επίδξαζε ησλ θνηλσληθν-

νηθνλνκηθψλ θαη ζπκπεξηθνξηζηηθψλ πξνζδηνξηζηψλ έρεη ειάρηζηα αμηνινγεζεί θαη 

αλαιπζεί, ζην πιαίζην ηεο  δεπηεξνγελνχο  πξφιεςεο ηεο λφζνπ, απνηειψληαο θαηλνηφκν 

εξεπλεηηθφ πεδίν. θνπφο ηεο παξνχζαο δηαηξηβήο ήηαλ ε θαηαγξαθή ηεο 10εηνχο 

επίπησζεο (2003-2013) δεχηεξεο εθδήισζεο Ομένο ηεθαληαίνπ πλδξφκνπ (Ο) κέζσ 

ηεο απνηίκεζεο ησλ πξναλαθεξζέλησλ πξνζδηνξηζηψλ φπσο, θάπληζκα, δηαηξνθή, 

ζσκαηηθή δξαζηεξηφηεηα, θαηάζιηςε, θνηλσληθν-νηθνλνκηθφ επίπεδν. 

Μεζνδνινγία: Aπφ ηνλ Οθηψβξην 2003 κέρξη ην επηέκβξην 2004 ζπιιέρζεθε δείγκα 

απφ θαξδηνινγηθέο θιηληθέο 6 γεληθψλ λνζνθνκείσλ ηεο Διιάδαο θαη εληάρζεθαλ ζρεδφλ 

φινη νη δηαδνρηθνί  αζζελείο (λ=2,172) κε δηαγλσζκέλν Ομχ ηεθαληαίν χλδξνκν. Καηά ηα 

έηε 2013-2014 πξαγκαηνπνηήζεθε ν 10εηήο επαλέιεγρνο, φπνπ ζπκκεηείραλ 1,918 

αζζελείο (88% πνζνζηφ ζπκκεηνρήο). Πιεξνθνξίεο, αλαθνξηθά κε ηα θιηληθά, θνηλσληθν-

δεκνγξαθηθά, ςπρνινγηθά θαη ηξφπνπ δσήο ραξαθηεξηζηηθά ειήθζεζαλ κέζσ 

πξνζσπηθήο ζπλέληεπμεο.  Καηά ηε ζηαηηζηηθή αλάιπζε ρξεζηκνπνηήζεθαλ κνληέια 

ινγαξηζκηθήο παιηλδξφκεζεο, ηα νπνία εθηίκεζαλ ηελ επίδξαζε ηνπ εθπαηδεπηηθνχ θαη 

νηθνλνκηθνχ επηπέδνπ, ηεο ςπρνινγηθήο θαηάζηαζεο, ηεο ζσκαηηθήο δξαζηεξηφηεηαο, ηνπ 

θαπλίζκαηνο ησλ θιηληθψλ παξαγφλησλ θαη δηαηξνθηθψλ ζπληζησζψλ ζηνλ 10εηή θίλδπλν 

επαλεκθάληζεο θαξδηαγγεηαθνχ επεηζνδίνπ. 

Απνηειέζκαηα: Ζ 10εηήο επίπησζε λένπ Ο επεηζνδίνπ (ζαλαηεθφξνπ ή κε) ήηαλ 

λ=811 (37,3%) (78,8% ζηνπο άλδξεο θαη 21,2% ζηηο γπλαίθεο (p=0,016); ε 10εηήο 

επίπησζε Ο ζλεηφηεηαο ήηαλ  17,7% (74,5% ζηνπο άλδξεο θαη 25,5% ζηηο γπλαίθεο) 

(p=0,016). Ο δηάκεζνο ρξφλνο επηβίσζεο ήηαλ 8,08 έηε γηα ηνπο άλδξεο θαη 7,78 έηε γηα 

ηηο γπλαίθεο (p=0,07). Μεηά απφ έιεγρν γηα ζπγρπηηθνχο παξάγνληεο, παξαηεξήζεθε φηη νη 

αζζελείο πςειήο εθπαίδεπζεο είραλ θαιχηεξε 10εηή πξφγλσζε. Δπίζεο, αλαδείρζεθε ν 

πξνζηαηεπηηθφο ξφινο ηεο θαιήο/πνιχ θαιήο νηθνλνκηθήο θαηάζηαζεο, ζε ζηαηηζηηθά 

ζεκαληηθφ βαζκφ (HR=0.76, 95%CI 0.60, 0.95, p=0.01). Μειεηψληαο ην ξφιν ηεο 

θαηάζιηςεο θαη ηεο νηθνγελεηαθήο θαηάζηαζεο ζηελ επίπησζε ησλ Ο, παξαηεξήζεθε 

ζεκαληηθή αιιειεπίδξαζε κεηαμχ ηνπο. πγθεθξηκέλα, ζηνπο «κε έγγακνπο» αζζελείο 

(πρ. άγακνη, δηαδεπγκέλνη, ρήξνη) 1-κνλάδα αχμεζε ηεο θιίκαθαο CES-D ζπζρεηίζηεθε κε 
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2% κεγαιχηεξν θίλδπλν γηα επαλαιακβαλφκελα Ο επεηζφδηα (HR=1.02, 95%CI 1.00, 

1.04) θαη κε 4% πςειφηεξν θίλδπλν γηα ζαλαηεθφξν Ο επεηζφδην, θαηά ηε 10εηία 

(HR=1.04, 95%CI 1.02, 1.06). Αλαθνξηθά κε ην θάπληζκα παξαηεξήζεθε φηη γηα θάζε 30 

παθέηα-έηε θαπλίζκαηνο ν θίλδπλνο γηα επαλαιακβαλφκελν Ο απμαλφηαλ θαηά 6% 

(95%CI 1.03,1.30) θαη γηα ζαλαηεθφξν Ο θαηά 8% (95%CI 1.03,1.63). Οη αζζελείο πνπ 

αλέθεξαλ έθζεζε ζε παζεηηθφ θάπληζκα είραλ 33% πςειφηεξν θίλδπλν γηα ζαλαηεθφξν ή 

κε ζαλαηεθφξν ζπκβάλ ACS (95%CI 1.12, 1.60) θαη 27% κεγαιχηεξν θίλδπλν γηα 

ζαλαηεθφξν ζπκβάλ Ο (95%CI 1.01, 1.60). Δπηπξφζζεηα, ζεκαληηθά αξλεηηθή 

ζπζρέηηζε παξαηεξήζεθε κεηαμχ ηεο ζσκαηηθήο δξαζηεξηφηεηαο («κέηξηα»/«ελεξγή» 

έλαληη «αδξαλήο»/«ρακειή») θαη ηεο 10-εηνχο πξφγλσζεο ηνπ Ο (OR=0.74 95% CI 

0.53, 1.03). Απφ ηα θιηληθά ραξαθηεξηζηηθά, ν ζαθραξψδεο δηαβήηεο θάλεθε λα απνηειεί 

ηνλ ζεκαληηθφηεξν επηβαξπληηθφ παξάγνληα ζηελ επαλεκθάληζε ζπκβακάησλ Ο, 

ζπγθξηηηθά κε ηνπο άιινπο δχν θιηληθνχο παξάγνληεο (αξηεξηαθή ππέξηαζε θαη 

ππεξρνιεζηεξνιαηκία). Μειεηψληαο επηκέξνπο δηαηξνθηθέο ζπλήζεηεο, αλαδείρζεθε ν 

πξνζηαηεπηηθφο ξφινο ηεο απνθιεηζηηθήο θαηαλάισζεο ειαηνιάδνπ έλαληη ηνπ 

ζπλδπαζκνχ κε άιια ιίπε θαη έιαηα. Δπηπξφζζεηα, ζεηηθή ζπζρέηηζε παξαηεξήζεθε 

αλάκεζα ζηελ θαηαλάισζε έζησ θαη κίαο κεξίδαο γιπθψλ/εβδνκάδα θαη ζηελ εκθάληζε 

ελφο λένπ Ο επεηζνδίνπ (OR=1.23, 95% CI 0.99, 1.53), φπσο επίζεο θαη ζηελ 

θαηαλάισζε θαθέ θάλεθε φηη νη αζζελείο πνπ θαηαλάισλαλ 1-2 θιηηδάληα θαθέ/εκέξα 

είραλ 35% κεγαιχηεξν θίλδπλν εκθάληζεο επαλαιακβαλφκελσλ επεηζνδίσλ Ο 

(ζαλαηεθφξσλ ή κε), ζε ζχγθξηζε κε ηνπο αζζελείο πνπ αλέθεξαλ πνηέ/ζπάληα 

θαηαλάισζε (95%CI 1.01, 1.79). 

πκπεξάζκαηα: Σν Ο ζεσξείηαη ε πην πξνβιέςηκε πνιππαξαγνληηθή ρξφληα λφζνο 

θαζψο νη ζεκαληηθφηεξνη παξάγνληεο θηλδχλνπ είλαη ηξνπνπνηήζηκνη. Ζ παξνχζα δηαηξηβή 

αλέδεημε θνηλσληθν-δεκνγξαθηθά, ηξφπνπ δσήο (ζπκπεξηθνξηζηηθά) θαη θιηληθά 

ραξαθηεξηζηηθά ησλ ζηεθαληαίσλ αζζελψλ, ηα νπνία απνηεινχλ ηνλ αθξνγσληαίν ιίζν ηεο 

καθξνπξφζεζκεο δεπηεξνγελνχο πξφγλσζεο ηεο λφζνπ. Με γλψκνλα ηνλ ζχγρξνλν 

ηξφπν δσήο αιιά θαη ηελ νινέλα επηηαρπλφκελε αιιαγή ηνπ δεκνγξαθηθνχ ράξηε, 

θξίλεηαη αλαγθαία ε ιήςε κέηξσλ δεκφζηαο πγείαο ζην πιαίζην ηεο δεπηεξνβάζκηαο 

θξνληίδαο πγείαο, κε έκθαζε ζηελ απνηειεζκαηηθή δηαρείξηζε ησλ πεξηβαιινληηθψλ 

παξαγφλησλ θηλδχλνπ θαη δηακφξθσζε θαηάιιεισλ δνκψλ πξσηνβάζκηαο θξνληίδαο 

πγείαο. 

 Λέμεηο Κιεηδηά: Ομχ ηεθαληαίν χλδξνκν; δεπηεξνγελήο πξφιεςε; παξάγνληεο 

θηλδχλνπ; πξναγσγή πγείαο; δνκέο πξσηνβάζκηαο θξνληίδαο πγείαο;  δεκφζηα πγεία. 
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ABSTRACT 

Introduction: The increased coronary heart disease (CHD) morbidity rate, worldwide, as 

well as the progressive aging of the population, is considered as the greatest public health 

burden, in both developed and developing countries. Additionally, CHD is responsible for 

almost 20% of deaths in Europe annually, while a significant number of them is attributed 

to modifiable risk factors related to lifestyle habits. However, the long term impact of 

socio-economic and behavioral determinants has been scarcely evaluated and examined, 

in the context of secondary disease prevention, posing an innovative research project. 

Thus, the aim of the present work was to investigate the association between 

behavioral/socio-economic characteristics and the 10-year (2004-2014) Acute Coronary 

Syndrome (ACS) prognosis, among cardiac patients. 

Methodology: From October 2003 to September 2004, almost all consecutive patients (n 

= 2,172) diagnosed with ACS (i.e. acute myocardial infarction (AMI) or unstable angina 

(UA)) that were hospitalized in the cardiology clinics or the emergency units of 6 major 

General Hospitals in Greece were enrolled in the study. During 2013-14, the 10-year 

follow-up was performed in 1,918 participants (88% participation rate). Information 

regarding the clinical, socio-demographic, psychological and behavioral characteristics 

was obtained, through personal interview, by a standard questionnaire.  The development 

of fatal or non-fatal ACS events was recorded through medical records or hospital 

registries. Logistic regression models were applied to evaluate the impact of educational, 

financial, psychological, physical, smoking and clinical patients‘ status on the 10-year ACS 

prognosis had lower risk of any ACS recurrent event (fatal-non fatal), within the decade.  

Results: The overall fatal/non-fatal 10-year ACS incidence was n=811 (37.3%); of them 

78.8% were men and 21.2% were women, (p=0.016)). Of the n=811 ACS events, 383 

(47.3%) were fatal, and, thus, the overall 10-year fatal incidence was 17.7% (74,5% men 

and 25,5% women) (p=0,016). The median follow-up time was 8,08 years for men and 

7,78 years for women, 8.4 years (p=0,07). After taking into account various potential 

confounders, it was observed that ACS patients in high educational level had better 10-

year prognosis. Additionally, the protective role of good/very good financial status has 

been revealed, statistically significant results (HR=0.76, 95%CI 0.60, 0.95, p=0.01). A 

significant interaction was observed between depressive symptoms, marital status and 

the10-year ACS incidence. Specifically, among non-married, single or divorced patients, 

1-point increase in the CES-D score was associated with 2% higher risk of having 

recurrent ACS events (HR=1.02, 95%CI 1.00, 1.04) and 4% higher risk of having fatal 

ACS event (HR=1.04, 95%CI 1.02, 1.06), during the decade.Regarding smoking habits, it 
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was observed that for every 30 pack-years of smoking the associated ACS risk increased 

by  6% (95%CI 1.03,1.30) and for fatal ACS event by 8% (95%CI 1.03,1.63). Patients who 

reported exposure to secondhand smoke had 33% higher risk for any ACS event (fatal, 

non-fatal) (95%CI 1.12, 1.60) and 27% higher risk for fatal ACS event (95%CI 1.01, 1.60). 

Moreover, a significant inverse association was revealed between physical activity 

(moderate/HEPA vs. inactive/low) and the 10-year ACS incidence (OR=0.74 95% CI 0.53, 

1.03). Evaluating the clinical factors, diabetes mellitus was highlighted as the sole 

aggravating clinical factor in ACS recurrent events, in relation to the other two factors 

(hypertension and hypercholesterolaemia). Regarding dietary habits, the cardioprotective 

role of exclusive olive oil consumption vs. a combination of added fats was observed, 

even among obese patients. Furthermore, patients with even 1 portion of sweet /week 

consumption experienced 23% higher risk of a recurrent ACS event, as compared with the 

ones who reported never/rare consumption (95% CI 0.99, 1.53), while patients who 

consumed 1-2 cups of coffee/day had 35% higher risk of recurrent fatal or non-fatal ACS 

episodes when compared with those who reported never/rare consumption, during the 

follow-up period (95%CI 1.01, 1.79). 

Conclusions: ACS is regarded as the most preventable, multifactorial chronic disease 

due to modifiable risk behaviors. The present work highlighted the significant role of socio-

demographic, behavioral and clinical characteristics in the long-term cardiovascular 

prognosis, among ACS patients. Taking into account the demographic changes and the 

adverse aspects of modern lifestyle habits, it is crucial for public health strategies to be 

embedded within the secondary health care provision, with emphasis given on the 

effective management of environmental risk factors and development of primary health 

care services. 

Key words: Acute Coronary Syndrome; secondary prevention; risk factors; health 

promotion; primary health care services; public health. 
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1.Δηζαγσγή 
 

1.1 Δπηδεκηνινγία θαξδηαγγεηαθώλ λνζεκάησλ 

Σα θαξδηαγγεηαθά λνζήκαηα απνηεινχλ ηελ πξψηε αηηία πξφσξνπ ζαλάηνπ 

παγθνζκίσο, εθπξνζσπψληαο ην 31%  ησλ ζαλάησλ απφ θάζε αηηία, εθ ησλ 

νπνίσλ πεξίπνπ 7,3 εθαηνκκχξηα νθείινληαη ζηε ζηεθαληαία λφζν θαη 6,7 

εθαηνκκχξηα ζην αγγεηαθφ εγθεθαιηθφ επεηζφδην. Δπηπξνζζέησο, πάλσ απφ ην 

75% ησλ θαξδηαγγεηαθψλ ζαλάησλ θαηαγξάθεηαη ζηηο ρψξεο ρακεινχ θαη κεζαίνπ 

εηζνδήκαηνο (WHO Fact sheet 2015). Ωζηφζν, ηα ηειεπηαία ρξφληα θαίλεηαη φηη 

θαηέρνπλ ηελ πξψηε αηηία ζαλάηνπ θαη ζηηο ρψξεο πςεινχ εηζνδήκαηνο (Δηθόλα 

1.1) (WHO Fact sheet 2014). Σηο επφκελεο δεθαεηίεο εθηηκάηαη πσο ηα έηε δσήο 

πξνζαξκνζκέλα ζηελ αλαπεξία (Disability Adjusted Life Years-DALYs), 

απνδηδφκελα ζηα θαξδηαγγεηαθά λνζήκαηα, ζα απμεζνχλ απφ 85 εθαηνκκχξηα 

DALYs ην 1990 ζε πεξίπνπ 150 εθαηνκκχξηα DALYs ην 2020, ζεκεηψλνληαο 

δξακαηηθή κείσζε ηεο παξαγσγηθφηεηαο, παγθνζκίσο (Perk 2012). Γηεπθξηλίδεηαη 

φηη ηα DALYs ζπλππνινγίδνπλ ηελ πξψηκε ζλεζηκφηεηα, λνζεξφηεηα θαη ηα έηε κε 

αλαπεξία, αληηθαηνπηξίδνληαο ηελ επηβάξπλζε ηεο λφζνπ ζε νηθνλνκηθφ θαη 

θνηλσληθφ επίπεδν (Sassi 2006). 

 

Δηθόλα 1.1: Οη 10 πην ζπρλέο αηηίεο ζαλάηνπ ζηηο ρψξεο πςεινχ εηζνδήκαηνο, 2012 

(WHO Fact sheet 2014) 
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Παξά ην γεγνλφο φηη, ζηηο αλεπηπγκέλεο ρψξεο ηα πνζνζηά πξφσξεο 

ζλεζηκφηεηαο απφ θαξδηαγγεηαθή λφζν παξνπζηάδνπλ κηα ζηαδηαθή αιιά κηθξήο 

θιίκαθαο κείσζε, ηδηαίηεξα ζε άηνκα κέζεο ειηθίαο, σζηφζν ε λφζνο επζχλεηαη γηα 

πεξίπνπ ην 50% ησλ ζαλάησλ ζηελ Δπξψπε. Γεσγξαθηθά, ν ξπζκφο 

ζλεζηκφηεηαο ζε άηνκα ειηθίαο <65 εηψλ είλαη πςειφηεξνο ζηελ Κεληξηθή θαη 

Αλαηνιηθή Δπξψπε ζπγθξηηηθά κε ηε Βφξεηα, Νφηηα θαη Γπηηθή Δπξψπε. 

πγθεθξηκέλα, ζηε Ρσζηθή Οκνζπνλδία είλαη 13 θνξέο πςειφηεξνο απ‘ φηη ζηε 

Γαιιία θαη γηα ηηο γπλαίθεο είλαη πεξίπνπ 16 θνξέο πςειφηεξνο (Nichols 2012). ην 

ζπγθεθξηκέλν ζεκείν θξίλεηαη απαξαίηεην λα αλαθεξζεί φηη νη γπλαίθεο θάζε 

ειηθίαο αλαδεηθλχνληαη, ηα ηειεπηαία ρξφληα, σο νκάδα πςεινχ θηλδχλνπ 

θαξδηαγγεηαθήο ζλεζηκφηεηαο κε ηα πνζνζηά λα αλέξρνληαη ζην 51% ζπγθξηηηθά 

κε ηνπο άλδξεο πνπ βξίζθνληαη ζην 42% (Nichols 2014). Οη ρψξεο ηεο Γπηηθήο 

Δπξψπεο έρνπλ γεληθφηεξα πςειφηεξν πνζνζηφ ζλεζηκφηεηαο ζε ζρέζε κε ηηο 

ρψξεο ηεο Νφηηαο Δπξψπεο. Γηα παξάδεηγκα ζηελ Ηξιαλδία ην πνζνζηφ είλαη 1.7 

θνξέο κεγαιχηεξν ζε ζρέζε κε ηελ Ηηαιία, θαη γηα ηα δχν θχια (Δηθόλα 1.2) 

(Nichols et al 2012). 

ηελ Διιάδα, κέρξη ην 2011, παξαηεξείηαη κείσζε ηεο πξνηππσκέλεο θαηά ειηθία 

θαξδηαγγεηαθήο ζλεζηκφηεηαο, σζηφζν, ζχκθσλα κε ηε δηάγλσζε εμφδνπ 

ηζραηκηθνχ ή άιινπ θαξδηαγγεηαθνχ επεηζνδίνπ,  ε λνζεξφηεηα ηελ επηαεηία 2001-

2007 έρεη απμεζεί θαηά 122/100.000 αζζελείο, απνηειψληαο κείδσλ ζέκα 

δεκφζηαο πγείαο (Δηθόλα 1.3 α,β). Να ζεκεησζεί φηη, ε δηάγλσζε εμφδνπ δελ είλαη 

πξνηππσκέλε θαηά ειηθία θαη ελδερνκέλσο λα αληαλαθιά, ζε θάπνην βαζκφ, ηελ 

επίπησζε ηεο γήξαλζεο ηνπ πιεζπζκνχ (Δηθόλα 1.3,β). Παξά ηε κείσζε 

ζλεζηκφηεηαο, θαηά 16% ζηνπο άλδξεο θαη 15% ζηηο γπλαίθεο, ε Διιάδα κέρξη ην 

2009 θαηαηαζζφηαλ ζηελ 15ε ζέζε (ην 2001) θαη ζηελ 9ε (ην 2009) ζηελ πξφσξε 

θαξδηαγγεηαθή ζλεζηκφηεηα  (<65 εηψλ) ζηνπο άλδξεο, κεηαμχ ησλ Δπξσπατθψλ 

ρσξψλ (Nichols et al 2012; Nichols et al 2014).    
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Δηθόλα 1.2: Γεσγξαθηθή θαηαλνκή ξπζκνχ θαξδηαγγεηαθήο ζλεζηκφηεηαο αλά 100.000, 

ζηαζκηζκέλνο σο πξνο ηελ ειηθία θαη ζηα δχν θχια, ζηελ Δπξψπε. (Nichols et al 2012) 
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Age-standardized death rates from cardiovascular disease and coronary heart disease by country and sex (per 100 

000 population) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Hospital discharges for cardiovascular disease, coronary heart disease, and cerebrovascular disease per 100 000 

population, by country, 2001–2012 

 

 

Δηθόλα 1.3α,β: Πξνηππσκέλε θαηά ειηθία θαξδηαγγεηαθή ζλεζηκφηεηα (αλά 100.000 πιεζπζκφ) & 

δηάγλσζε εμφδνπ (κε  πξνηππσκέλε θαηά ειηθία), θαηά αηηία. (Nichols et al 2014) 
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1.2 Δπηδεκηνινγία Ομένο Σηεθαληαίνπ Σπλδξόκνπ (ΟΣΣ) 

πσο πξναλαθέξζεθε, απφ ην ζχλνιν ησλ ρξφλησλ (κε κεηαδνηηθψλ) 

λνζεκάησλ, ην Ο θαηέρεη ηελ πξψηε ζέζε ζηελ παγθφζκηα θαηάηαμε απφ θάζε 

αηηία ζαλάηνπ αθνινπζνχκελν απφ ηα αγγεηαθά εγθεθαιηθά θαη ηε ρξφληα 

απνθξαθηηθή πλεπκνλνπάζεηα, ηνπιάρηζηνλ θαηά ηε δηάξθεηα ηεο ηειεπηαίαο 

δεθαεηίαο (Δηθόλα 1.4 & 1.5) (WHO Fact sheet 2014). Δπηπιένλ, βξίζθεηαη ζηελ 

πξψηε ζέζε ζηε ζλεζηκφηεηα, ζπγθξηηηθά κε ηα ππφινηπα θαξδηαγγεηαθά 

λνζήκαηα, κε ην πνζνζηφ λα αλέξρεηαη ζην 48%, έλαληη ησλ ππνινίπσλ ρξφλησλ 

λνζεκάησλ (Δηθόλα 1.6) (WHO 2014; WHO-CDC 2015). Μέρξη ζήκεξα, έρεη 

δηεξεπλεζεί απφ ειάρηζηεο επηδεκηνινγηθέο κειέηεο απφ ηηο αξρέο ηνπ ‘90 

(Chimonas et al 1997, Panagiotakos et al 2001, Andrikopoulos et al 2001, 

Pitsavos et al 2003, Andrikopoulos et al 2007) θαη άιιεο κηθξφηεξεο εκβέιεηαο κε 

πεξηνξηζκέλε γεσγξαθηθή θαη πιεζπζκηαθή θαηαλνκή (Kalandidi et al 1992; 

Papathanasiou et al 2004). Ωζηφζν, απνηεινχλ απεηθφληζε παιαηφηεξσλ 

δεδνκέλσλ πνπ δε ιακβάλνπλ ππφςε πξφζθαηεο θνηλσληθν-δεκνγξαθηθέο θαη 

θιηληθέο αιιαγέο ηνπ ειιεληθνχ πιεζπζκνχ φπσο, γήξαλζε, αχμεζε ηνπ 

επηπνιαζκνχ ηεο παρπζαξθίαο, αξηεξηαθήο ππέξηαζεο (ΑΤ) θαη ζαθραξψδε 

δηαβήηε (Γ). Γεδνκέλεο θαη ηεο επίδξαζεο ζηνπο δείθηεο πγείαο πνπ επηθέξεη ε 

νηθνλνκηθή θξίζε ησλ ηειεπηαίσλ 6 εηψλ, ζηελ Διιάδα, ε χπαξμε λεφηεξσλ 

κειεηψλ ζα ραξηνγξαθήζεη κε πεξηζζφηεξε αθξίβεηα ηελ πνιπδηάζηαηε 

πξνζέγγηζε γηα ηελ απνηειεζκαηηθφηεξε πξφιεςε ησλ θαξδηαγγεηαθψλ 

λνζεκάησλ. 

Ζ κειέηε GREECS (2003-2004) είλαη ε πξψηε πιεζπζκηαθή κειέηε, ζηελ Διιάδα, 

πνπ αμηνιφγεζε ηελ εηήζηα επίπησζε θαη επηπνιαζκφ ηνπ Ο θαζψο θαη ηνπο 

ζεκαληηθφηεξνπο θνηλσληθφ-δεκνγξαθηθνχο θαη θιηληθνχο παξάγνληεο πνπ 

ζρεηίδνληαη κε ηνλ ηξφπν δσήο θαη ηε ζπκπεξηθνξά ησλ αζζελψλ, ζηελ πξφγλσζε 

ηεο λφζνπ. Ζ εηήζηα επίπησζε ππνινγίζζεθε ζην 22,6 αλά 10.000  άηνκα (0,23%) 

θαη ν επηπνιαζκφο 3,9% γηα ηνπο άλδξεο θαη 1,3% γηα ηηο γπλαίθεο. Μεηαμχ άιισλ, 

ε πςειφηεξε ζπρλφηεηα ησλ εηζαγσγψλ παξαηεξήζεθε ην ρεηκψλα, ε έλδν-

λνζνθνκεηαθή ζλεηφηεηα ήηαλ 4,3 αλά 100 λνζειεπφκελνπο, ε πην ζπλεζηζκέλε 

δηάγλσζε εμφδνπ γηα ηνπο άλδξεο ήηαλ ην νμχ έκθξαγκα ηνπ κπνθαξδίνπ (ΟΔΜ), 

ελψ γηα ηηο γπλαίθεο ήηαλ ε αζηαζήο ζηεζάγρε (Α). Δπίζεο, ππήξμε ηζρπξή ζεηηθή 

ζπζρέηηζε αλάκεζα ζηε βαξχηεηα ηεο λφζνπ (δει., Α ή ΟΔΜ) θαη ηνλ 
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επηπνιαζκφ ηεο αξηεξηαθήο ππέξηαζεο, ηνπ Γ θαη ηνπ νηθνγελεηαθνχ ηζηνξηθνχ 

ζηεθαληαίαο λφζνπ, ελψ αληίζηξνθε ζπζρέηηζε παξαηεξήζεθε αλάκεζα ζηελ 

ηήξεζε ηεο Μεζνγεηαθήο δηαηξνθήο, ηε θπζηθή δξαζηεξηφηεηα, ηε δηαθνπή ηνπ 

θαπλίζκαηνο θαη ηε βαξχηεηα ηνπ Ο (Pitsavos 2005). Ωζηφζν, ε κειέηε 

GREECS απνηειεί ηε κεγαιχηεξε θαη πξσηνπφξα πξννπηηθή κειέηε 10εηνχο 

(2004-2014) παξαθνινχζεζεο αζζελψλ κε Ο, απνηειψληαο ην θχξην 

αληηθείκελν ηεο παξνχζαο δηαηξηβήο. 

Ζ επηθηλδπλφηεηα ηνπ Ο έγθεηηαη ζηελ νμεία εθδήισζε ηεο αζζέλεηαο θαη ζηνλ 

αηθλίδην ζάλαην, κε απνηέιεζκα ην 50% ησλ αζζελψλ λα θαηαιήγεη πξηλ αθφκε 

δηαθνκηζζεί ζην λνζνθνκείν (O'Connor et al 2010). Δπηπιένλ, ε θαζπζηέξεζε 

ζηελ αλαδήηεζε ηαηξηθήο βνήζεηαο, απφ ηελ έλαξμε ησλ ζπκπησκάησλ θαίλεηαη 

πσο επεξεάδεη αξλεηηθά ηελ έθβαζε ηεο λφζνπ θαη θπξίσο ζηηο γπλαίθεο (Pitsavos 

et al, 2006). Γηα ηνπο αζζελείο πνπ εθδειψλνπλ νμχ εκθξάγκα κπνθαξδίνπ κε 

αλάζπαζε ηνπ ST δηαζηήκαηνο (STEMI), νη πξφζθαηεο θαηεπζπληήξηεο νδεγίεο 

ηεο Ακεξηθαληθήο Καξδηνινγηθήο Δηαηξίαο θαη ηνπ Ακεξηθαληθνχ Κνιεγίνπ 

Καξδηνινγίαο ζπζηήλνπλ ηελ άκεζε επαλαηκάησζε ηνπ κπνθαξδίνπ (δηαδεξκηθή 

ζηεθαληαία παξέκβαζε ή ζξνκβφιπζε) απφ ηελ εκθάληζε ησλ ζπκπησκάησλ, σο 

ηελ πην απνηειεζκαηηθή αληηκεηψπηζε απηψλ ησλ αζζελψλ (Antman et al 2008). 

Γηα ηνπο αζζελείο πνπ εθδειψλνπλ αζηαζή ζηεζάγρε (UA) θαη νμχ εκθξάγκα 

κπνθαξδίνπ ρσξίο αλάζπαζε ηνπ ST δηαζηήκαηνο (NSTEMI), παξά ην γεγνλφο φηη 

ππάξρεη πνηθηινκνξθία σο πξνο ηελ παζνγέλεηα θαη θιηληθή εηθφλα (πρ. αζζελείο 

ρσξίο ζπκπησκαηνινγία κέρξη απηψλ κε ζνβαξή ηζραηκία ηνπ κπνθαξδίνπ) ε 

δηαγλσζηηθή ή επεκβαηηθή ζηεθαληνγξαθία ζεσξείηαη απαξαίηεηε σο αξρηθή 

αληηκεηψπηζε (Roffi et al 2015).  Σα ηειεπηαία ρξφληα, ε αχμεζε ηεο επίπησζεο θαη 

ηνπ επηπνιαζκνχ ηεο λφζνπ ζηηο γπλαίθεο απνδίδεηαη ζηελ πξψηκε εκθάληζε 

πξνδηαζεζηθψλ παξαγφλησλ πνπ ελνρνπνηνχληαη γηα αζεξνγέλεζε φπσο, 

θάπληζκα, απμεκέλε θαηαλάισζε αιθνφι, έιιεηςε ζσκαηηθήο δξαζηεξηφηεηαο, 

αλζπγηεηλή δηαηξνθή θαη εξγαζηαθφ άγρνο. Ωζηφζν, έλα κέξνο ηεο απμεκέλεο 

ζλεζηκφηεηαο ζην γπλαηθείν πιεζπζκφ ζρεηίδεηαη κε ηε δνκή ησλ ζηεθαληαίσλ 

αγγείσλ, πνπ δηαθνξνπνηείηαη αλάκεζα ζηα δχν θχια θαη ηε ζπλνζεξφηεηα 

(ηζηνξηθφ ΑΤ, παρπζαξθίαο θαη Γ). Δπηπιένλ, θαίλεηαη πσο νη γπλαίθεο 

αληηκεησπίδνληαη πεξηζζφηεξν κε ζπληεξεηηθή αγσγή θαη ππνβάιινληαη ιηγφηεξν 

ζπρλά ζε δηαγλσζηηθφ θαζεηεξηαζκφ/επαλαγγείσζε θαη ζξνκβνιπηηθή αγσγή, 
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απνθιεηζκφο ηεο νπνίαο νθείιεηαη θαη ζηελ θαζπζηεξεκέλε αλαδήηεζε  βνήζεηαο 

απφ ηελ έλαξμε ηεο ζπκπησκαηνινγίαο (Panagiotakos et al 2007) 

Δπηπξφζζεηα, πξφζθαηα έρνπλ πξνηαζεί επηγελεηηθνί κεραληζκνί ππεχζπλνη γηα 

ηε δηαδηθαζία αζεξνγέλεζεο θαη εμέιημεο ηεο αζεξνζθιήξσζεο, νη νπνίνη 

ζπζρεηίδνληαη θαη κε  πεξηβαιινληηθέο εθζέζεηο. Έλαο ηέηνηνο κεραληζκφο 

ζεσξείηαη ε κεζπιίσζε, κέζσ ηεο νπνίαο κπνξεί λα ξπζκηζηεί ε κεηαγξαθή 

γνληδίσλ ρσξίο λα επεξεαζηεί ε αιιεινπρία ηνπ DNA. πγθεθξηκέλα, νη κεζπιηθέο 

νκάδεο πξνθαινχλ κνξηαθέο ηξνπνπνηήζεηο κε ζπκπίεζε ηεο ρξσκαηίλεο κε 

απνηέιεζκα ηελ θαηαζηνιή έθθξαζεο ηνπ γνληδίνπ (πρ. θαηαζηνιή γνληδίσλ πνπ 

ζπλδένληαη κε ηελ αζεξνζθιήξσζε) θαη δπλεηηθά ηε κεησκέλε πηζαλφηεηα 

εθδήισζεο ηεο λφζνπ (πρ. θαξδηαγγεηαθή λφζνο) (Hedges DJ & Deininger PL 

2007). Ωζηφζν, θαίλεηαη πσο πεξηβαιινληηθνί παξάγνληεο φπσο έθζεζε ζε 

ηνμηθέο νπζίεο, ζηνλ θαπλφ, αλζπγηεηλή δηαηξνθή κπνξνχλ λα επεξεάζνπλ ηηο 

επηγελεηηθέο ηξνπνπνηήζεηο θαη θαηά ζπλέπεηα ηελ έθβαζε λνζεκάησλ (Hou et al 

2012).  Ζ χπαξμε πξννπηηθψλ κειεηψλ πνπ ζα αμηνινγνχλ ηελ αηηηνινγηθή ζρέζε 

κεηαμχ επηγελεηηθήο θαη ηξφπνπ δσήο, ζα ζπκβάιιεη ζεκαληηθά ζηελ αλάπηπμε 

πξνιεπηηθψλ θαη ζεξαπεπηηθψλ παξεκβάζεσλ. 

 

Δηθόλα 1.4: Οη 10 πην ζπρλέο αηηίεο ζαλάηνπ παγθνζκίσο, 2012 

(WHO Fact sheet 2014) 
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Δηθόλα 1.5: χγθξηζε ησλ πην ζπρλψλ αηηηψλ ζαλάηνπ ηε δεθαεηία, 2010 & 2012 

(WHO Fact sheet 2014) 

 

 

Δηθόλα 1.6: Μνξθέο  θαξδηαγγεηαθψλ παζήζεσλ 

(WHO-CDC 2015) 
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1.3 Γεπηεξνγελήο Πξόιεςε Ομένο Σηεθαληαίνπ Σπλδξόκνπ 

Δπηδεκηνινγηθέο κειέηεο, πνπ θαηαγξάθνπλ ηελ βξαρππξφζεζκε πξφγλσζε ηεο 

λφζνπ, παξαηεξνχλ ηε κεγαιχηεξε ζπρλφηεηα εκθάληζεο επαλαιακβαλφκελσλ 

επεηζνδίσλ θαηά ηε δηάξθεηα ηνπ πξψηνπ ρξφλνπ απφ ην αξρηθφ θαξδηαγγεηαθφ 

ζπκβάλ (Briffa et al  2011). Πεξίπνπ ην 1/3 ησλ STEMI αζζελψλ θαηαιήγεη ην 

πξψην 24σξν, απφ ηελ εθδήισζε ησλ ζπκπησκάησλ, ελψ ζηνπο UA/NSTEMI 

αζζελείο ν θίλδπλνο ζλεηφηεηαο θαη λνζεξφηεηαο είλαη ζαθψο κηθξφηεξνο, αιιά 

ζεκαληηθφο, θαζψο ην 15% είηε θαηαιήγεη είηε εκθαλίδεη δεχηεξν επεηζφδην κέζα 

ζηνλ πξψην κήλα απφ ηελ αξρηθή δηάγλσζε. Δπηπιένλ, ην 30% ησλ αζζελψλ 

επαλαλνζειεχεηαη ηνπο πξψηνπο 6 κήλεο, κε ηεξάζηην νηθνλνκηθφ θφζηνο γηα ηηο 

ππεξεζίεο πγείαο. Πεξίπνπ ην 18% ησλ αλδξψλ θαη 23% ησλ γπλαηθψλ >40 εηψλ 

θαηαιήγνπλ ηνλ πξψην ρξφλν, ελψ ην πςειφηεξν πνζνζηφ ζλεζηκφηεηαο  

παξαηεξείηαη ζηηο γπλαίθεο κεγαιχηεξεο ειηθίαο, πνπ απνδίδεηαη ζηα άηππα 

ζπκπηψκαηα πφλνπ ζην ζηήζνο πνπ ζπλνδεχνληαη κε ίιηγγν, ζχγρπζε, ηάζε γηα 

ιηπνζπκία, θνχξαζε θαη αδπλακία θαη θαηά ζπλέπεηα δελ ηπραίλνπλ ηεο αλάινγεο 

ζεξαπεπηηθήο αγσγήο (Rosamond et al 2008, Turpie 2006, Antman et al 2004).  

Αλαθνξηθά κε ηηο νηθνλνκηθέο δηαζηάζεηο ηεο λφζνπ θαη κε βάζε πξφζθαηα 

ζηνηρεία ηεο Δπξσπατθήο Έλσζεο, ην θφζηνο πεξίζαιςεο  ησλ ζηεθαληαίσλ 

αζζελψλ αλέξρεηαη ζηα  €60 δηο., απνξξνθψληαο ην 31% ηνπ ζπλνιηθνχ θφζηνπο 

ησλ θαξδηαγγεηαθψλ λνζεκάησλ. Απφ ηε ζπλνιηθή δαπάλε, ην 33% αθνξά ζην 

άκεζν θφζηνο (λνζήιηα θαη θαξκαθεπηηθή αγσγή), ην 29% ζηε κείσζε 

παξαγσγηθφηεηαο θαη ην 38% ζην έκκεζν θφζηνο (νηθνγελεηαθνί θξνληηζηέο ησλ 

αζζελψλ). Δίλαη γεγνλφο φηη, ε εθηίκεζε κφλν ηνπ άκεζνπ θφζηνπο ππνεθηηκά ην 

πξαγκαηηθφ κέγεζνο ηνπ θφζηνπο ησλ θαξδηαγγεηαθψλ λνζεκάησλ. Ζ απψιεηα 

παξαγσγηθφηεηαο, ιφγσ ζαλάηνπ ή αζζέλεηαο, ζε άηνκα κέζεο ειηθίαο θαζψο θαη 

ην έκκεζν θφζηνο ζπκβάιινπλ ζεκαληηθά ζηε ζπλνιηθή νηθνλνκηθή επηβάξπλζε. 

Σν 2009, ε  απψιεηα παξαγσγηθφηεηαο ιφγσ θαξδηαγγεηαθψλ παζήζεσλ αλήιζε 

ζηα €46 δηο., φπνπ ηα €18 δηο. (45%) απνδίδνληαη ζηε ζηεθαληαία λφζν.  (Leal et al 

2012). 

Μηα ζπλνπηηθή εηθφλα ησλ πην πξφζθαησλ δεδνκέλσλ, πνπ ππάξρνπλ γηα ηε 

ρψξα καο, αλαθνξηθά κε ηελ πγεηνλνκηθή δαπάλε ησλ θαξδηαγγεηαθψλ λνζεκάησλ 

θαη εηδηθφηεξα ηεο ζηεθαληαίαο λφζνπ θαίλεηαη ζηνλ παξαθάησ πίλαθα (Πίλαθαο 1) 
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Πίλαθαο 1: Τγεηνλνκηθή δαπάλε (€ ρηι.) θαξδηαγγεηαθψλ λνζεκάησλ & 

ζηεθαληαίαο λφζνπ,  ζηελ Διιάδα, 2009  

European CVD Statistics 2012 Edition. British Heart Foundation 

 

Φαίλεηαη φηη ε ζηεθαληαία λφζνο (CHD) απνξξνθά: 

 ην 13% ηεο θαξκαθεπηηθήο δαπάλεο θαη 

 ην 21% ηεο ζπλνιηθήο δαπάλεο ησλ θαξδηαγγεηαθψλ λνζεκάησλ. 

Δπηζεκαίλεηαη φηη νη παξαπάλσ δαπάλεο είλαη απμεκέλεο ζπγθξηηηθά κε απηέο ησλ 

πξνεγνχκελσλ εηψλ. πλεπψο, απνηειεί κείδσλ ζέκα γηα ην ζχζηεκα 

πγεηνλνκηθήο πεξίζαιςεο, θπξίσο ππφ ην πξίζκα ηεο πξφζθαηεο νηθνλνκηθήο 

θξίζεο. Ζ επηβξάδπλζε ηνπ ξπζκνχ αλάπηπμεο ηεο νηθνλνκίαο, ε ππνγνληκφηεηα 

θαη ε ηαπηφρξνλε γήξαλζε ηνπ πιεζπζκνχ, ε πεξηζηνιή ησλ δεκνζίσλ δαπαλψλ 

θαη ην ρακειφ επίπεδν ηεο πξσηνβάζκηαο θξνληίδαο πγείαο απνηεινχλ αηηία 

ζπξξίθλσζεο ησλ δηαζέζηκσλ πγεηνλνκηθψλ πφξσλ. Δίλαη επξέσο απνδεθηφ φηη ζε 

δπζκελείο νηθνλνκηθέο θαη θνηλσληθέο ζπλζήθεο, ππάξρεη απμεκέλε δήηεζε ησλ 

δεκνζίσλ ππεξεζηψλ πγείαο, ιφγν ηνπ ρακεινχ θφζηνπο παξνρήο θξνληίδαο. 

Ωζηφζν, ε απμεκέλε δήηεζε δε ζπλάδεη πάληα κε ηελ παξνπζία νξγαληθήο 

παζνγέλεηαο αιιά κπνξεί λα απνηειεί πξντφλ ςπρνζσκαηηθήο εθδήισζεο (Notara 

et al, 2013). 

 Ζ δεπηεξνγελήο πξφιεςε ηνπ Ο ζπκπεξηιακβάλεη ην ζπλδπαζκφ 

θαξκαθεπηηθήο αγσγήο θαη πηνζέηεζεο ελφο πγηεηλνχ ηξφπνπ δσήο φπσο, πγηεηλή 

δηαηξνθή, δηαθνπή θαπλίζκαηνο, ζπζηεκαηηθή ζσκαηηθή δξαζηεξηφηεηα, ηα νπνία 

 Καξδηαγγεηαθέο 

Παζήζεηο 

ηεθαληαία 

Νόζνο 

πλνιηθή Τγεηνλνκηθή Γαπάλε (€ ρηι.)  

2.799.545 

 

584.266 

Κόζηνο θαηά θεθαιή (€ ρηι.) 249 52 

Φαξκαθεπηηθή δαπάλε (€ ρηι.) 1.578.000 209.642 

πλνιηθή Τγεηνλνκηθή Γαπάλε %  

11% 

 

2% 
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απνηεινχλ ζηνηρεία πςίζηεο ζεκαζίαο θαζψο, κεηά ην πξψην θαξδηαγγεηαθφ 

επεηζφδην, νη αζζελείο παξακέλνπλ πςεινχ θηλδχλνπ γηα επαλαιακβαλφκελα 

ηζραηκηθά επεηζφδηα (Chow et al 2010). Απφ ηα απνηειέζκαηα ζπζηεκαηηθήο 

αλαζθφπεζεο θαηαδεηθλχεηαη πσο, ε δηαθνπή θαπλίζκαηνο, ε ηαθηηθή ζσκαηηθή 

δξαζηεξηφηεηα, ε κέηξηα θαηαλάισζε αιθνφι θαη ε πγηεηλή δηαηξνθή  ζρεηίδνληαη 

κε κείσζε ηεο ζλεηφηεηαο ζε πνζνζηφ 20-45 % (Iestra et al 2005). Νεφηεξεο 

κειέηεο εθηηκνχλ  φηη, ε κείσζε ηεο ζλεηφηεηαο ηνπ Ο ζε έλα πνζνζηφ >50% 

απνδίδεηαη ζε ηξνπνπνηήζεηο ησλ ζεκαληηθφηεξσλ πξνδηαζεζηθψλ παξαγφλησλ 

θαη θαηά 43% ζε ζχγρξνλεο επεκβαηηθέο θαη θαξκαθεπηηθέο ζεξαπείεο ( Chow et al 

2010, Bandosz et al 2012). Σν Βξεηαληθφ Ίδξπκα Καξδηνινγίαο, δήισζε φηη ην 

Ο απνηειεί ηελ πην πξνβιέςηκε ρξφληα λφζν θαζψο πεξηζζφηεξα απφ ηα κηζά 

πεξηζηαηηθά  ζα κπνξνχζαλ λα  απνθεπρζνχλ, ηφζν ζε πξσηνγελέο φζν θαη ζε 

δεπηεξνγελέο επίπεδν, εάλ ηα άηνκα πηνζεηνχζαλ έλαλ πην πγηεηλφ ηξφπν δσήο 

(British Heart Foundation 2008).  Λακβάλνληαο ππφςε ηα πξναλαθεξζέληα 

επξήκαηα, ε δεπηεξνγελήο πξφιεςε απνηειεί ηνλ αθξνγσληαίν ιίζν, απφ ηελ 

νπνία εμαξηάηαη ε πνξεία θαη εμέιημε ηεο λφζνπ.  Παξφια απηά, έρεη παξαηεξεζεί 

φηη νη θαξδηαγγεηαθνί αζζελείο δε ζπκκνξθψλνληαη επαξθψο κε ηε ζεξαπεπηηθή 

αγσγή θαη ζε πνιχ ζχληνκν ρξνληθφ δηάζηεκα κεηά ηελ εκθάληζε ηνπ πξψηνπ 

ζπκβάκαηνο ππνηξνπηάδνπλ ζε παιηέο ζπλήζεηεο, θαζηζηψληαο αλεζπρεηηθή ηε 

δηαρξνληθά απμεηηθή ηάζε ηεο θαξδηαγγεηαθήο λφζνπ (Sofi et al 2011). Γεδνκέλεο 

ηεο ζπγθεθξηκέλεο αλεπάξθεηαο, ζην λα πηνζεηεζεί κηα καθξνρξφληα αιιαγή ζηε 

ζπκπεξηθνξά ηνπ αζζελή, ε Δπξσπατθή Καξδηνινγηθή Δηαηξεία ζπζηήλεη σο 

επηηαθηηθή αλάγθε ηελ εμεχξεζε απνηειεζκαηηθνχ ζρεδίνπ δξάζεο γηα ηε δεκφζηα 

πγεία, ψζηε λα κεησζεί ην θνξηίν ηεο ρξφληα λφζνπ ζε θνηλσληθφ θαη νηθνλνκηθφ 

επίπεδν (Perk et al 2012). πκπεξαζκαηηθά, ε εθηίκεζε θαη αληηκεηψπηζε ησλ 

παξαγφλησλ θηλδχλνπ γηα επαλαιακβαλφκελα θαξδηαθά επεηζφδηα ζε 

ζηεθαληαίνπο αζζελείο θξίλεηαη επηηαθηηθή ηφζν ζε θιηληθφ φζν θαη ζε θνηλνηηθφ 

επίπεδν κε ηε ιήςε απνηειεζκαηηθψλ κέηξσλ δεκφζηαο πγείαο (Panagiotakos et 

al, 2015). Κξίλεηαη δε ζθφπηκν λα αλαθεξζεί φηη ππάξρνπλ ειάρηζηεο κειέηεο πνπ 

λα έρνπλ αμηνινγήζεη, ζε βάζνο ρξφλνπ, ηε ζπκκφξθσζε ησλ ζηεθαληαίσλ 

αζζελψλ θαη ηνπο παξάγνληεο πνπ ζπληεινχλ ζηελ πηνζέηεζε ελφο λένπ ηξφπνπ 

δσήο.  
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 1.4 Κνηλσληθννηθνλνκηθνί θαη ζπκπεξηθνξηζηηθνί πξνζδηνξηζηέο 
δεύηεξεο εθδήισζεο ΟΣΣ 

1.4.1 Κνηλσληθννηθνλνκηθό επίπεδν θαη δεπηεξνγελήο πξόιεςε ΟΣΣ 

Σν θνηλσληθννηθνλνκηθφ επίπεδν (ΚΟΔ) απνηειεί ζπληζηψζα ηεο νηθνλνκηθήο 

(εηζφδεκα), θνηλσληθήο (εθπαίδεπζε) θαη εξγαζηαθήο (επάγγεικα) θαηάζηαζεο ηνπ 

αηφκνπ. χκθσλα κε ηνλ Παγθφζκην Οξγαληζκφ Τγείαο (Π.Ο.Τ.) ην 80% ησλ 

θαξδηαγγεηαθψλ ζαλάησλ ζπκβαίλνπλ ζε ρψξεο ρακεινχ θαη κεζαίνπ εηζνδήκαηνο 

ιφγσ ειιηπνχο πξφζβαζεο ζε παξνρέο πξψηεο αλάγθεο φπσο, εθπαίδεπζε, 

εξγαζία, πγεηνλνκηθή πεξίζαιςε, νηθνγέλεηα, θ.α. (WHO, 2008). Δπηπιένλ ηα 

άηνκα κε ρακειά εηζνδήκαηα ζηξέθνληαη ζηελ αγνξά θζελψλ θαη αλζπγηεηλψλ 

ηξνθίκσλ κε ζπλέπεηα ηελ αχμεζε αζζελεηψλ πνπ ζρεηίδνληαη κε ηε δηαηξνθή, 

φπσο παρπζαξθία, ζαθραξψδε δηαβήηε θαη ζηεθαληαία λφζν (Avcin et al, 2011; 

Economou et al, 2008). Σα παξαπάλσ δεηήκαηα ρξήδνπλ πεξαηηέξσ πξνζνρήο, 

ηδίσο ππφ ην πξίζκα ηεο πξφζθαηεο νηθνλνκηθήο θξίζεο πνπ έρεη επεξεάζεη θαη ην 

ζχζηεκα πγεηνλνκηθήο πεξίζαιςεο (Notara V et al, 2013). Ζ επηβξάδπλζε ηνπ 

ξπζκνχ αλάπηπμεο ηεο νηθνλνκίαο, ε θζίλνπζα γνληκφηεηα θαη ε παξάιιειε 

γήξαλζε ηνπ πιεζπζκνχ, ε πεξηζηνιή ησλ δεκφζησλ δαπαλψλ θαη ην ρακειφ 

επίπεδν ηεο πξσηνβάζκηαο θξνληίδαο πγείαο ζα ζπξξηθλψζνπλ ηνπο δηαζέζηκνπο 

πφξνπο πγεηνλνκηθήο πεξίζαιςεο (Notara V et al, 2010). Δίλαη επξέσο απνδεθηφ 

φηη ζε ζηξεζνγφλεο νηθνλνκηθέο θαη θνηλσληθέο ζπλζήθεο, ε δήηεζε γηα ηηο 

δεκφζηεο ππεξεζίεο πγείαο απμάλεηαη ζε κεγάιν βαζκφ, ιφγν ηνπ ρακεινχ 

θφζηνπο παξνρήο θξνληίδαο. Ωζηφζν, ε απμεκέλε δήηεζε ησλ ππεξεζηψλ πγείαο 

δελ εθθξάδεη πάληα ηελ παξνπζία νξγαληθήο παζνγέλεηαο αιιά κπνξεί λα 

απνηειεί πξντφλ ςπρνζσκαηηθήο εθδήισζεο. 

Οη πξννπηηθέο κειέηεο πνπ αμηνιφγεζαλ ηε ζρέζε κεηαμχ ΚΟΔ θαη εκθάληζεο 

δεχηεξνπ επεηζνδίνπ Ο είλαη πεξηνξηζκέλεο. Μειέηε πνπ πξαγκαηνπνηήζεθε ζε 

7385 Γαλνχο αζζελείο πνπ ππνβιήζεθαλ ζε πξσηνπαζή δηαδεξκηθή ζηεθαληαία 

παξέκβαζε θαηέιεμε ζην ζπκπέξαζκα φηη νη αζζελείο  ρακεινχ ΚΟΔ  είραλ 

ρεηξφηεξε πξφγλσζε απφ ηνπο αζζελείο πςεινχ ΚΟΔ (Jakobsen et al, 2012). 

Δπαλαιακβαλφκελα θαξδηαθά επεηζφδηα παξαηεξήζεθαλ ζε αζζελείο πνπ 

δηέκελαλ ζε ππνβαζκηζκέλεο πεξηνρέο (Koren et al, 2012). Δπηπιένλ, αλ ην 

ρακειφ εηζφδεκα ζπλνδεχεηαη απφ ρακειφ κνξθσηηθφ επίπεδν, ηφηε ν θίλδπλνο 

αηθληδίνπ ζαλάηνπ κεηά ην πξψην ζηεθαληαίν επεηζφδην δηπιαζηάδεηαη (Gerber et 
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al, 2008). Πηζαλψο, νη αζζελείο ρακεινχ κνξθσηηθνχ επηπέδνπ πηνζεηνχλ ιηγφηεξν 

πγηείο ζπλήζεηεο  ζπγθξηηηθά κε ηνπο πην κνξθσκέλνπο, φπσο απηφ ππνζηεξίδεηαη 

θαη απφ ηε κειέηε CARDIO2000, φπνπ ν θίλδπλνο εθδήισζεο ζηεθαληαίαο λφζνπ 

ήηαλ κεγαιχηεξνο θαηά 82% ζε άηνκα ρακεινχ κνξθσηηθνχ επηπέδνπ θαη νµνίσο, 

ηα άηνκα κεζαίνπ κνξθσηηθνχ επηπέδνπ είραλ 65% απμεκέλν θίλδπλν ζπγθξηηηθά 

µε ηα άηνµα  πςεινχ κνξθσηηθνχ επηπέδνπ (Pitsavos et al, 2002). Γεληθφηεξα, ην 

επίπεδν εθπαίδεπζεο θαίλεηαη λα παίδεη ζεκαληηθφ ξφιν ζηα πνζνζηά 

ζλεζηκφηεηαο θαη πξνζδφθηκνπ δσήο (Murphy et al, 2006). Απφ ηελ άιιε πιεπξά,  

ππάξρεη θαη ην παξάδνμν ηεο αληίιεςεο ζρεηηθά κε ηνπο παξάγνληεο θηλδχλνπ, 

θαζψο έρεη παξαηεξεζεί φηη αζζελείο κε πςειφ ΚΟΔ απνδίδνπλ ηελ αηηηνινγία ηεο 

θαξδηαγγεηαθήο λφζνπ ζε θιεξνλνκηθνχο-γελεηηθνχο παξάγνληεο παξά ζηε 

ζπκπεξηθνξά θαη ζηνλ ηξφπν δσήο (Perkins-Porras et al, 2006).  

Έλα άιιν ελδηαθέξνλ ζηνηρείν πνπ δηεξεπλήζεθε ζηε κειέηε GREECS, ήηαλ ε 

επίδξαζε ηεο νηθνγελεηαθήο θαηάζηαζεο ζηελ βξαρππξφζεζκε πξφγλσζε ηεο 

ζηεθαληαίαο λφζνπ. Οη άγακνη αζζελείο είραλ 2,7 θνξέο κεγαιχηεξν θίλδπλν λα 

ππνζηνχλ αηθλίδην ζάλαην κέζα ζηνλ πξψην κήλα, απφ ηελ έμνδν απφ ην 

λνζνθνκείν, ζε ζρέζε κε ηνπο έγγακνπο (Panagiotakos et al, 2008). Σν 

ζπκπέξαζκα απηφ έξρεηαη ζε ζπκθσλία κε ηε κειέηε παξαθνινχζεζεο ζηε 

Φηλιαλδία 1993-2002, ζηελ νπνία ζπκκεηείραλ  15.330 αζζελείο κε Ο, ειηθίαο 

35-99 εηψλ θαη θαηέδεημε φηη νη άγακνη αζζελείο είραλ ρεηξφηεξε πξφγλσζε, 

αλεμάξηεηα απφ ην θχιν θαη ηελ ειηθία (Lammintausta et al, 2013). 

Δπηπξνζζέησο, θαίλεηαη φηη νη ρήξνη αζζελείο παξνπζηάδνπλ πςειφηεξν πνζνζηφ  

βξαρππξφζεζκεο θαη κεζνπξφζεζκεο ζλεηφηεηαο (ελδνλνζνθνκεηαθήο, 30 

εκεξψλ θαη 1 έηνπο)  θαη  σο εθ ηνχηνπ, ζα πξέπεη λα ζεσξνχληαη αζζελείο 

πςεινχ θηλδχλνπ γηα επαλαιακβαλφκελα θαξδηαθά επεηζφδηα. Βέβαηα, ε ζρέζε 

κεηαμχ ηεο νηθνγελεηαθήο θαηάζηαζεο θαη ηεο δεχηεξεο εθδήισζεο Ο δελ έρεη 

δηεπθξηληζηεί επαξθψο, δεδνκέλνπ ηνπ φηη ε νηθνγελεηαθή θαηάζηαζε είλαη έλα 

πιέγκα πνιιψλ ζπληζησζψλ πνπ κπνξεί λα εληζρχζεη ή λα απνδπλακψζεη ηελ 

επεκεξία ηνπ αηφκνπ (Hadi et al, 2012). Παξ 'φια απηά, ε κειινληηθή έξεπλα ζα 

πξέπεη λα επηθεληξσζεί ζηελ ςπρνθνηλσληθή ππνζηήξημε  ζηεθαληαίσλ αζζελψλ 

πςεινχ θηλδχλνπ. 

Σέινο, δελ έρεη κειεηεζεί επαξθψο ε ζρέζε κεηαμχ ηνπ επαγγεικαηηθνχ άγρνπο θαη 

ηεο δεχηεξεο εθδήισζεο Ο. Ωζηφζν έρεη παξαηεξεζεί φηη ην ρξφλην εξγαζηαθφ 



Βελεηία Ννηαξά, Γηδαθηνξηθή Γηαηξηβή 

29 

 

άγρνο θαη νη πςειέο επαγγεικαηηθέο απαηηήζεηο απμάλνπλ ηνλ θίλδπλν εκθάληζεο 

δεχηεξνπ επεηζνδίνπ (Aboa-Eboulé et al, 2007). Παξφκνηα επξήκαηα αλαθέξζεθαλ 

θαη ζηε κειέηε Stockholm Heart Epidemiology Program (SHEEP), φπνπ 1635 

αζζελείο παξαθνινπζήζεθαλ γηα 6-9 ρξφληα. Σν εξγαζηαθφ άγρνο θάλεθε λα είλαη 

ν πην ζεκαληηθφο παξάγνληαο δεχηεξνπ θαξδηαγγεηαθνχ ζπκβάκαηνο. Οη 

ζρεηηδφκελνη κε ην άγρνο παζνθπζηνινγηθνί κεραληζκνί πξφθιεζεο λέσλ 

θαξδηαθψλ επεηζνδίσλ πεξηιακβάλνπλ ηελ απνξχζκηζε ηεο ζπκπαζεηηθήο-

παξαζπκπαζεηηθήο δξαζηεξηφηεηαο (αχμεζε ηνπ θαξδηαθνχ ξπζκνχ θαη ηεο 

αξηεξηαθήο πίεζεο), ηε δπζιεηηνπξγία ησλ λεπξνελδνθξηληθψλ αμφλσλ 

(αλαπαξαγσγηθνχ, ζπξενεηδηθνχ, επηλεθξηαδηαθνχ)  θαη ηελ ελεξγνπνίεζε ησλ 

θιεγκνλσδψλ δηαδηθαζηψλ ζην ελδνζήιην ησλ αξηεξηψλ (πςειά επίπεδα 

θπηνθηλψλ) (Leander et al, 2007). Δπίζεο, ην ςπρνινγηθφ ζηξεο κπνξεί έκκεζα λα 

επεξεάζεη ηνλ θίλδπλν εκθάληζεο θαξδηαθήο λφζνπ κέζσ αλζπγηεηλψλ 

ζπκπεξηθνξψλ, φπσο θάπληζκα, έιιεηςε ζσκαηηθήο δξαζηεξηφηεηαο, ππεξβνιηθή 

θαηαλάισζε αιθνφι (Rozanski et al, 1999). 

1.4.2 Κάπληζκα θαη δεπηεξνγελήο πξόιεςε ΟΣΣ 

Ζ ζρέζε αλάκεζα ζην θάπληζκα θαη ηηο θαξδηαγγεηαθέο παζήζεηο έρεη αλαδεηρζεί 

απφ ην 1960 ζηε κειέηε Framingham Heart θαη ηε κειέηε ησλ Δπηά Υσξψλ 

(Kannel et al, 1961; Keys et al, 1984). Σα κέρξη ζήκεξα δεδνκέλα  εληζρχνπλ ηε 

ζρέζε κεηαμχ ηνπ θαπλίζκαηνο θαη ηεο αχμεζεο ηεο λνζεξφηεηαο θαη ηεο 

ζλεζηκφηεηαο απφ θαξδηαγγεηαθά λνζήκαηα (Mallaina et al, 2013). Ζ ζεκαζία ηεο 

δηαθνπήο ηνπ θαπλίζκαηνο ζηε δεπηεξνγελή πξφιεςε έρεη επίζεο ππνγξακκηζζεί 

ζηηο θννξηέο ησλ EUROASPIRE (De Bacquer et al, 2013) θαη θπξίσο ζηελ 

EUROASPIRE I (De Bacquer et al, 2003). πγθεθξηκέλα, παξαηεξήζεθε φηη ην 

θάπληζκα ήηαλ έλαο απφ ηνπο ζεκαληηθφηεξνπο παξάγνληεο αχμεζεο ηεο 

ζλεζηκφηεηαο απφ ζηεθαληαία λφζν, ελψ αληίζεηα ε αξηεξηαθή πίεζε θαη ην 

επίπεδν ησλ ιηπηδίσλ δε βξέζεθε λα έρνπλ ζηαηηζηηθά ζεκαληηθή ζρέζε κε ηε 

ζλεζηκφηεηα, πηζαλψο ιφγσ ηεο θαξκαθεπηηθήο αγσγήο πνπ ιάκβαλαλ νη 

αζζελείο  γηα ηνλ έιεγρν ησλ ζπγθεθξηκέλσλ παξαγφλησλ. ε αλαζθνπηθή έξεπλα, 

ππνινγίζζεθε φηη ε δηαθνπή θαπλίζκαηνο, ζε ζηεθαληαίνπο αζζελείο, κπνξεί λα 

κεηψζεη ηνλ θίλδπλν ζλεηφηεηαο θαηά 36% (Critchley & Capewell, 2012). Δπηπιένλ 

νη  Weil θαη ζπλ., θαηέιεμαλ ζην ζπκπέξαζκα φηη ν ζπλδπαζκφο θαξκαθεπηηθήο 

αγσγήο θαη δηαθνπήο θαπλίζκαηνο απνηειεί ζεκαληηθφ πξνιεπηηθφ κέηξν (Weil et 
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al, 2012). Σν Βξεηαληθφ Ίδξπκα Καξδηνινγίαο δήισζε φηη νη αζζελείο κε  

θαξδηαγγεηαθά λνζήκαηα πνπ δηαθφπηνπλ ην θάπληζκα κεηψλνπλ ηνλ θίλδπλν 

αηθληδίνπ ζαλάηνπ θαηά πεξίπνπ 40 % - αηζζεηά πεξηζζφηεξν απφ ηηο κεηψζεηο 

πνπ ζεκεηψζεθαλ απφ ηε ζεξαπεία κε  ζηαηίλεο (22 %) ή αζπηξίλε (15 %) (British 

Heart Foundation, 2008). Αξθεηέο  κειέηεο έρνπλ επίζεο θαηαδείμεη ηε ζρέζε 

αλάκεζα ζην θάπληζκα θαη ηνλ απμεκέλν θίλδπλν βξαρπ- θαη κεζν-πξφζεζκεο 

ζλεηφηεηαο θαη επαλαλνζειείαο ζε αζζελείο κε Ο (Mohiuddin et al, 2007; 

Alvarez et al, 2013). Ζ πηζαλή εμήγεζε είλαη φηη ην θάπληζκα επηηαρχλεη ηε 

δηαδηθαζία αζεξνζθιήξσζεο, κέζσ ηεο αχμεζεο ησλ  επηπέδσλ ηεο LDL-

ρνιεζηεξφιεο κε παξάιιειε κείσζε  ησλ επηπέδσλ ηεο ΖDL-ρνιεζηεξφιεο, ηεο 

αχμεζεο ηεο αξηεξηαθήο πίεζεο θαη δηαηαξαρήο ηνπ κεραληζκνχ πήμεο- 

ελδνγελνχο ηλσδφιπζεο (Newby et al, 1999). 

Παξά ηελ πιεζψξα ησλ δεδνκέλσλ γηα ηηο βιαβεξέο ζπλέπεηεο ηνπ θαπλίζκαηνο 

ζην θαξδηαγγεηαθφ ζχζηεκα, νη πεξηζζφηεξνη  απφ ηνπο κηζνχο αζζελείο 

μαλαξρίδνπλ ην θάπληζκα ακέζσο κεηά ηελ έμνδν ηνπο απφ ην λνζνθνκείν 

(Pyrgakis 2009). Πεξίπνπ ην 21% ησλ αζζελψλ ηεο EUROASPIRE II έξεπλαο, ε 

νπνία δηεμήρζε πεξίπνπ 3,5 ρξφληα κεηά ηελ EUROASPIRE I, παξέκελαλ ελεξγνί 

θαπληζηέο (Scholte op Reimer et al, 2006). Οκνίσο, πεξίπνπ ην 20% ησλ αζζελψλ 

ζπλερίδεη ην θάπληζκα κεηά ηε δηάγλσζε ηεο ζηεθαληαίαο λφζνπ, παγθνζκίσο 

(Twardella et al, 2004). Παξαηεξείηαη φηη νη αζζελείο πνπ ζπλερίδνπλ ην θάπληζκα 

έρνπλ ρακειφ γλσζηαθφ, ζπλαηζζεκαηηθφ θαη θνηλσληθφ πξνθίι (Berndt et al, 

2012). Με βάζε ηηο θαηεπζπληήξηεο νδεγίεο ηεο Δπξσπατθήο Καξδηνινγηθήο 

Δηαηξείαο, ε δηαθνπή ηνπ θαπλίζκαηνο καθξνπξφζεζκα δελ είλαη εθηθηή θαη ε 

κέζνδνο ηεο απιήο ζπκβνπιεπηηθήο παξαθίλεζεο δελ απνδεηθλχεηαη 

απνηειεζκαηηθή. πλεπψο, ε πξνζέγγηζε πξέπεη λα είλαη πνιπδηάζηαηε θαη λα 

αθνξά ζηελ πην ζπζηεκαηηθή παξαθνινχζεζε ησλ αζζελψλ θαη ζηε δεκηνπξγία 

πξνγξακκάησλ παξέκβαζεο (Rapezzi et al, 2008). Ωζηφζν θαίλεηαη φηη, ηα 

πξνγξάκκαηα παξέκβαζεο έρνπλ επεξγεηηθή αιιά βξαρππξφζεζκε επίδξαζε 

ζηνπο αζζελείο, πεξίπνπ έλα κήλα κεηά ηελ έμνδν ηνπο απφ ην λνζνθνκείν θαη 

ζπάληα δηαηεξείηαη γηα κεγαιχηεξν ρξνληθφ  δηάζηεκα (>1 έηνο) (Fitzpatrick et al, 

2011). Οη θαη'νίθνλ επηζθέςεηο, ζε αζζελείο πνπ δελ έρνπλ ηε δπλαηφηεηα 

πξφζβαζεο ζε ππεξεζίεο πγείαο, ζα κπνξνχζαλ λα απνηειέζνπλ 

ζπκπιεξσκαηηθφ θαη ρακεινχ θφζηνπο κέξνο ησλ πξνγξακκάησλ ηεο 
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θαξδηαγγεηαθήο απνθαηάζηαζεο (Clark et al, 2010). Ζ ζπζηεκαηηθή 

παξαθνινχζεζε ζε ζπλδπαζκφ κε γλσζην-ζπκπεξηθνξηζηηθή ζεξαπεία θαίλεηαη 

λα πξνάγεη ην θίλεηξν γηα ηε δηαθνπή θαπλίζκαηνο. Γλψζην-ζπκπεξηθνξηθέο 

παξεκβάζεηο πνπ ζα εθαξκφδνληαη ζηνπο ελδν-λνζνθνκεηαθνχο αζζελείο κε Ο 

θαη ελ ζπλερεία ζε πξνγξάκκαηα πξν-ζπκπησκαηηθνχ ειέγρνπ κε παξάιιειε 

δεκηνπξγία ππνζηεξηθηηθνχ πεξηβάιινληνο ζην ζπίηη, ή ζην ρψξν εξγαζίαο, ζα 

ζπλεηζθέξνπλ ζηε κείσζε ρξήζεο ηνπ θαπλνχ (Joseph & Fu, 2003). Σα κέηξα 

δεκφζηαο πγείαο πνπ έρνπλ πξνηαζεί απφ ηελ Δπξσπατθή Καξδηνινγηθή Δηαηξία 

(ESC) αθνξνχλ ζηελ απαγφξεπζε ηνπ θαπλίζκαηνο ζε δεκφζηνπο ρψξνπο, ζηε 

θνξνιφγεζε ηνπ θαπλνχ, θαζψο θαη ζηηο εληαηηθέο εθζηξαηείεο απφ ηα 

κέζα ελεκέξσζεο (Perk et al, 2012). 

1.4.3 Σσκαηηθή δξαζηεξηόηεηα θαη δεπηεξνγελήο πξόιεςε ΟΣΣ 

Ζ ζσκαηηθή δξαζηεξηφηεηα απνηειεί έλαλ ζεκαληηθφ παξάγνληα ζηελ πνηφηεηα 

δσήο ηνπ αηφκνπ, εμαζθαιίδνληαο ηε βειηίσζε ηεο ζσκαηηθήο θαη ςπρηθήο πγείαο. 

Ζ ζπζηεκαηηθή ζσκαηηθή άζθεζε θαίλεηαη λα έρεη επεξγεηηθά απνηειέζκαηα ζηε 

κείσζε ηνπ θηλδχλνπ θαξδηαγγεηαθήο λφζνπ κέζσ ηεο ηξνπνπνίεζεο ηνπ 

κεηαβνιηζκνχ θαη ηεο αηκνζηαηηθήο, νξκνληθήο θαη αγγεηαθήο ελδνζειηαθήο 

ιεηηνπξγίαο (Thompson 2003). Οκνίσο, ε θαζηζηηθή ζπκπεξηθνξά έρεη ζπζρεηηζζεί 

κε απμεκέλν θίλδπλν θαξδηαγγεηαθψλ επηπινθψλ, ελψ ε ζσκαηηθή άζθεζε κπνξεί 

λα ζπκβάιιεη ζηελ παξάηαζε ηνπ πξνζδφθηκνπ δσήο ρσξίο θαξδηαγγεηαθά 

λνζήκαηα, απφ 1 έσο 4 έηε (Warren et al, 2010) . 

Έρεη αλαθεξζεί φηη ν θχξηνο θαη αλεμάξηεηνο παξάγνληαο πνπ ζπκβάιιεη ζηε 

ζεηηθή ζπζρέηηζε κεηαμχ θαζηζηηθήο δσήο θαη επίπησζεο θαξδηαγγεηαθψλ 

παζήζεσλ είλαη ε παρπζαξθία (Logue et al, 2011). Τπάξρεη πιεζψξα ζηνηρείσλ 

πνπ θαηαδεηθλχεη ηελ παρπζαξθία σο αηηηνινγηθφ παξάγνληα ηνπ ζαθραξψδε 

δηαβήηε, ηεο αξηεξηαθήο ππέξηαζεο, ηεο δπζιηπηδαηκίαο, πνπ ζπληεινχλ ζηελ 

αζεξνζθιεξσηηθή δηαδηθαζία (Dorresteijn et al, 2012; Logue et al, 2011). Ζ 

θαζεκεξηλή, ή ηηο πεξηζζφηεξεο εκέξεο ηεο εβδνκάδαο, 30ιεπηε κέηξηα ζσκαηηθή 

δξαζηεξηφηεηα φπσο πεξπάηεκα, ζε ζπλδπαζκφ κε πγηείο ζπλήζεηεο κπνξεί λα 

βειηηψζεη ζεκαληηθά ηελ θαξδηαγγεηαθή πγεία (Pitsavos et al, 2008).  

Ζ ζσκαηηθή δξαζηεξηφηεηα έρεη ζεσξεζεί σο ην πην ζεκαληηθφ κε θαξκαθεπηηθφ 

κέζν γηα ηε δεπηεξνγελή πξφιεςε ησλ θαξδηαγγεηαθψλ λνζεκάησλ, πιελ φκσο ην 
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είδνο, ε ζπρλφηεηα θαη ε έληαζε ηεο δξαζηεξηφηεηαο ζα πξέπεη λα βαζίδνληαη ζε 

έλα νινθιεξσκέλν ζεξαπεπηηθφ ζρήκα πνπ λα ιακβάλεη ππφςε ηε ζπ-

λνζεξφηεηα, ηηο ηδηαηηεξφηεηεο θαη ηηο αλάγθεο ησλ αζζελψλ (Vanhees et al, 2012). 

Ο ξφινο ηεο ζσκαηηθήο δξαζηεξηφηεηαο ζηε δεπηεξνγελή πξφιεςε ηνπ Ο 

δηαηππψλεηαη ζε επηδεκηνινγηθέο κειέηεο πνπ φκσο παξνπζηάδνπλ 

δηαθνπξνπνηήζεηο σο πξνο ηε κεζνδνινγία, ηηο παξεκβαηηθέο κεζφδνπο, ηε 

δηάξθεηα θαη ηα απνηειέζκαηα, φπσο πξνγξάκκαηα κφλν κε ηε ρξήζε 

βεκαηφκεηξνπ, πξνγξάκκαηα θαξδηαθήο απνθαηάζηαζεο (Goel et al, 2011), 

πξνγξάκκαηα κέζσ δηαδηθηχνπ, θαη  κέζσ ηειεθσληθήο ή ειεθηξνληθήο 

επηθνηλσλίαο (Reid et al, 2012; Hawkes et al, 2012). Παξά ηηο ζπλερηδφκελεο 

πξνζπάζεηεο γηα ηνλ εληνπηζκφ ηεο πην απνηειεζκαηηθήο κεζφδνπ, ζε 

δεπηεξνγελέο επίπεδν, ηα απνηειέζκαηα ζα πξέπεη λα εξκελεχνληαη κε πξνζνρή, 

δεδνκέλνπ φηη νη κέρξη ηψξα κειέηεο δελ ήηαλ αξθεηά κεγάιεο ζε δηάξθεηα ψζηε λα 

αμηνινγήζνπλ ηα καθξνπξφζεζκα νθέιε ηεο άζθεζεο.  Φαίλεηαη δε φηη, ε 

ζπκκεηνρή θαη ε ζπκκφξθσζε ζε πξνγξάκκαηα απνθαηάζηαζεο παξακέλεη ζε 

ρακειά επίπεδα θαη απνδπλακψλεη κε ην πέξαζκα ηνπ ρξφλνπ, θαζψο νη αιιαγέο 

ζηνλ ηξφπν δσήο δελ ελζσκαηψλνληαη ζηελ θαζεκεξηλή δσή ησλ αζζελψλ θαη 

επηπιένλ αξθεηνί απφ απηνχο αληηκεησπίδνπλ δπζθνιίεο ζηελ πξφζβαζε ζε 

πξνγξάκκαηα απνθαηάζηαζεο (Piotrowicz E & Piotrowicz R 2013).  

Ζ νηθνγελεηαθή θαηάζηαζε επίζεο θαίλεηαη λα επεξεάδεη ην επίπεδν ηεο 

ζσκαηηθήο δξαζηεξηφηεηαο θαζψο ζχκθσλα κε ηα ζηνηρεία πξφζθαηεο κειέηεο, νη 

άγακνη ζηεθαληαίνη αζζελείο είραλ 24,4 % ρακειφηεξν πνζνζηφ εκεξήζησλ 

δξαζηεξηνηήησλ ζε ζρέζε κε ηνπο έγγακνπο (Green et al, 2013). Δπηπξνζζέησο,  

ηα απνηειέζκαηα κεηα - αλάιπζεο θαηέδεημαλ φηη νη έγγακνη αζζελείο είραλ 1,5 έσο 

2,0 θνξέο πεξηζζφηεξεο πηζαλφηεηεο λα παξαθνινπζήζνπλ ηα πξνγξάκκαηα ζε 

ζχγθξηζε κε ηνπο άγακνπο αζζελείο (Molloy et al, 2008). 

ζνλ αθνξά ζηα ραξαθηεξηζηηθά ηεο άζθεζεο, νξηζκέλεο κειέηεο έδεημαλ φηη ε 

έληαζε είλαη πην ζεκαληηθή απφ ηε δηάξθεηα, πξνθεηκέλνπ λα απνθεπρζεί 

θαξδηαγγεηαθή λφζνο θαη αλ απηή αθνινπζείηαη απφ δηαζηήκαηα ρακειήο έληαζεο 

(αλάπαπζε), ηφηε απνηειεί ην θαιχηεξν δεπηεξνγελέο πξνιεπηηθφ κέηξν γηα ηνπο 

θαξδηαγγεηαθνχο αζζελείο (Woodcock et al, 2011). χκθσλα κε  πξφζθαηε 

αλαθνξά ηεο Δπξσπατθήο Καξδηνινγηθήο Δηαηξείαο ππάξρνπλ ειιηπή ζηνηρεία 

πνπ αθνξνχλ ζηε δηάξθεηα/έληαζε ηεο ζσκαηηθήο  δξαζηεξηφηεηαο ζε άηνκα 



Βελεηία Ννηαξά, Γηδαθηνξηθή Γηαηξηβή 

33 

 

πςεινχ θηλδχλνπ (πρ., ειηθησκέλνη, αζζελείο κε ζνβαξή θαξδηαθή αλεπάξθεηα), 

ζηε ζρέζε δφζεο-απφθξηζεο θαη ζηε καθξνπξφζεζκε επίδξαζε ζε αζζελείο κε 

ρξφληα θαξδηαθή αλεπάξθεηα (Perk et al, 2012). 

1.4.4 Καηάζιηςε θαη δεπηεξνγελήο πξόιεςε ΟΣΣ 

Σα ηειεπηαία ρξφληα, ε θαηάζιηςε θαη ην άγρνο ζεσξνχληαη σο βαζηθνί παξάγνληεο 

θηλδχλνπ, ηζνδχλακνη ηνπ θαπλίζκαηνο θαη ηνπ Γ, γηα ηελ εκθάληζε θαη 

πξφγλσζε ηεο θαξδηαγγεηαθήο λφζνπ (Wulsin & Singal, 2003). χκθσλα κε ηε 

ζεηξά θαηάηαμεο επηβάξπλζεο ησλ αζζελεηψλ κέρξη ην 2020, πνπ εθδφζεθε απφ 

ηνλ Παγθφζκην Οξγαληζκφ Τγείαο (ΠΟΤ), ε ηζραηκηθή θαξδηνπάζεηα θαη ε 

θαηάζιηςε ζα απνηειέζνπλ ηηο δχν θχξηεο αηηίεο αλαπεξίαο, κε πςειά πνζνζηά 

ζλεζηκφηεηαο θαη λνζεξφηεηαο θαη παξάιιειε αχμεζε ηνπ θφζηνπο ρξήζεο ησλ 

πγεηνλνκηθψλ ππεξεζηψλ (Murray & Lopez, 2000). Ωο πηζαλνί δηακεζνιαβεηηθνί 

κεραληζκνί, πνπ επελεξγνχλ ζε απηή ηε ζρέζε, έρνπλ πξνηαζεί ε 

αληηδξαζηηθφηεηα ησλ αηκνπεηαιίσλ, ηα απμεκέλα επίπεδα ησλ δεηθηψλ 

θιεγκνλήο, νη δηαηαξαρέο ηνπ θαξδηαθνχ ξπζκνχ, θαζψο θαη ε δηαθνπή ηεο 

θαξκαθεπηηθήο αγσγήο (2,3). Τπνδεηθλχεηαη επίζεο φηη ηα θαηαζιηπηηθά 

ζπκπηψκαηα επηδεηλψλνπλ ηνπο παξάγνληεο θαξδηνκεηαβνιηθνχ θηλδχλνπ, φπσο 

παρπζαξθία, ππεξρνιεζηεξνιαηκία, Γ θαη ΑΤ, έρνληαο κηα ζεηηθά γξακκηθή αιιά 

θαη ακθίδξνκε ζρέζε (Pan et al, 2012). Ζ θαηάζιηςε έρεη κειεηεζεί σο 

πξνγλσζηηθφο παξάγνληαο ζηελ εκθάληζε Ο ηφζν ζε πξσηνγελέο φζν θαη ζε 

δεπηεξνγελέο επίπεδν. Πξφζθαηα ζηνηρεία κεηα-αλάιπζεο θαηέδεημαλ φηη νη 

θαξδηαγγεηαθνί αζζελείο κε θαηαζιηπηηθά ζπκπηψκαηα είραλ 3-θνξέο κεγαιχηεξν 

θίλδπλν θαξδηαθήο ζλεηφηεηαο θαη 2-θνξέο κεγαιχηεξν θίλδπλν επαλεκθάληζεο 

θαξδηαθψλ επεηζνδίσλ ζπγθξηηηθά κε ηνπο αζζελείο πνπ δελ παξνπζίαδαλ 

αληίζηνηρε ζπκπησκαηνινγία (Meijer et al, 2011). πγθξηηηθά κε άιινπο 

θαξδηαγγεηαθνχο αζζελείο, νη αζζελείο κε δηαγλσζκέλν Ο παξνπζηάδνπλ 17%-

27% πςειφηεξν πνζνζηφ επηπνιαζκνχ θαηαζιηπηηθψλ ζπκπησκάησλ πνπ 

απνδίδεηαη ζηελ νμεία θχζε ηεο λφζνπ (Rudisch & Nemeroff, 2003). Δπηπιένλ, 

απφ ηε 10-εηή παξαθνινχζεζε ηεο κειέηεο GREECS αζζελψλ κε Ο θάλεθε φηη 

ε θαηάζιηςε ζπζρεηίδεηαη θαη κε ηελ νηθνγελεηαθή θαηάζηαζε θαζψο νη 

δηαδεπγκέλνη θαη νη ρήξνη ζηεθαληαίνη αζζελείο παξνπζίαζαλ ζε κεγαιχηεξν 

πνζνζηφ επαλαιακβαλφκελα ηζραηκηθά επεηζφδηα ζπγθξηηηθά κε ηνπο έγγακνπο 

αζζελείο (Notara et al, 2015a). Σέινο, ζηελ πξνζπάζεηα λα αμηνινγεζεί ε ζρέζε 
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κεηαμχ θαηαζιηπηηθψλ ζπκπησκάησλ, δηαηξνθήο, νηθνλνκηθήο θαηάζηαζεο θαη 

πξφγλσζεο ηεο λφζνπ παξαηεξήζεθε φηη νη αζζελείο κε ζπλνδά ζπκπηψκαηα 

θαηάζιηςεο πηνζεηνχζαλ δηαηξνθηθέο ζπλήζεηεο καθξηά απφ ην πξφηππν ηεο 

Μεζνγεηαθήο δηαηξνθήο, αλήθαλ ζηελ νκάδα ρακεινχ νηθνλνκηθνχ επηπέδνπ θαη 

είραλ ρεηξφηεξε πξφγλσζε απφ ηνπο αζζελείο ρσξίο θαηαζιηπηηθά ζπκπηψκαηα 

(Notara V et al, 2016). Να αλαθεξζεί φηη, ε κειέηε GREECS απνηειεί, δηεζλψο, 

κία απφ ηηο ειάρηζηεο κειέηεο πνπ έρνπλ αμηνινγήζεη ζε καθξνπξφζεζκν επίπεδν 

ηελ επίπησζε ηεο θαηάζιηςεο ζε ζηεθαληαίνπο αζζελείο  

1.4.5 Μεζνγεηαθή δηαηξνθή θαη δεπηεξνγελήο πξόιεςε ΟΣΣ 

Ζ δηαηξνθή είλαη έλαο απφ ηνπο ηξνπνπνηήζηκνπο παξάγνληεο θηλδχλνπ πνπ έρεη 

ζπζρεηηζζεί κε ηελ πξφιεςε ησλ θαξδηαγγεηαθψλ λνζεκάησλ. Σα νθέιε ηνπ 

Μεζνγεηαθνχ ηχπνπ Γηαηξνθήο έρνπλ κειεηεζεί απφ αξθεηέο πιεζπζκηαθέο 

έξεπλεο. χκθσλα κε ηνλ πξφζθαην νξηζκφ ηνπ Δθπαηδεπηηθνχ Δπηζηεκνληθνχ θαη 

Πνιηηηζηηθνχ Οξγαληζκνχ ησλ Ζλσκέλσλ Δζλψλ  (UNESCO), ε κεζνγεηαθή 

δηαηξνθή ( απφ ηελ ειιεληθή ιέμε diaita = ηξφπνο δσήο), ζπληζηά «έλα ζύλνιν 

δεμηνηήησλ, γλώζεσλ, πξαθηηθώλ θαη παξαδόζεσλ πνπ δηαθνξνπνηνύληαη 

αλάινγα κε ηελ πεξηνρή, ζπκπεξηιακβάλνληαο ηηο γεσξγηθέο θαιιηέξγεηεο, ηε 

ζπγθνκηδή, ηελ αιηεία, ηε ζπληήξεζε, ηελ επεμεξγαζία, ηελ πξνεηνηκαζία θαη 

θπξίσο ηελ θαηαλάισζε ησλ ηξνθίκσλ» (UNESCO) . Ζ Μεζνγεηαθή δηαηξνθή 

απνηειεί έλα δηαηξνθηθφ πξφηππν πνπ έρεη παξακείλεη ζηαζεξφ ζην ρξφλν θαη ζην 

ρψξν, πνπ απνηειείηαη θπξίσο απφ ειαηφιαδν, δεκεηξηαθά, θξέζθα ή 

απνμεξακέλα θξνχηα θαη ιαραληθά, κέηξηα πνζφηεηα θαηαλάισζεο ςαξηψλ, 

θξέαηνο θαη γαιαθηνθνκηθψλ πξντφλησλ ηα νπνία, ζπλνδεχνληαη απφ θξαζί ή 

αθεςήκαηα, ιακβάλνληαο ππφςε ηηο ηδηαηηεξφηεηεο ηεο θάζε θνηλφηεηαο 

(Panagiotakos, 2014). Σν 1970  ε ηζηνξηθή κειέηε ησλ Δπηά Υσξψλ φπνπ 

ζπκκεηείραλ επηά ρψξεο θαη 16 θννξηέο, ππφ ηελ θαζνδήγεζε ηνπ Ancel Keys , 

ήηαλ ε πξψηε πνπ αλαθέξζεθε ζηελ επεξγεηηθή επίδξαζε ηεο παξαδνζηαθήο 

κεζνγεηαθήο δηαηξνθήο αλαθνξηθά κε ηε ζλεζηκφηεηα ηεο θαξδηαγγεηαθήο λφζνπ 

(Keys et al, 1970). Έθηνηε έρεη αλαγλσξηζζεί επηζηεκνληθά ν ξφινο ηεο 

κεζνγεηαθήο δηαηξνθήο ζηε βειηίσζε ηνπ επηπέδνπ πγείαο ηνπ πιεζπζκνχ θαη 

ηδηαίηεξα ζηε κείσζε ηεο θαξδηαγγεηαθήο λνζεξφηεηαο θαη ζλεζηκφηεηαο, κέζσ 

δηαθφξσλ κεραληζκψλ (Chrysohoou et al, 2004; Kastorini et al, 2011). Ωζηφζν, νη 

κεραληζκνί απηνί δελ έρνπλ επαξθψο αλαιπζεί ζε φηη αθνξά ηε δεπηεξνγελή 
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πξφιεςε ηεο θαξδηαγγεηαθήο λφζνπ . 

Ζ Lyon Diet Heart Study είλαη ε πξψηε ηπραηνπνηεκέλε θιηληθή δνθηκή πνπ 

αμηνιφγεζε ην ξφιν ηεο κεζνγεηαθήο δηαηξνθήο ζηε δεπηεξνγελή πξφιεςε ηεο 

θαξδηαγγεηαθήο λφζνπ. πκκεηείραλ 302 αζζελείο κε πξψηε δηάγλσζε 

εκθξάγκαηνο κπνθαξδίνπ θαη 303 κάξηπξεο. Αξρηθά ε δηάξθεηα ηεο κειέηεο είρε 

πξνγξακκαηηζζεί γηα 48 κήλεο, σζηφζν  ηα πξψηα απνηειέζκαηα 

παξνπζηάζηεθαλ εληφο 27 κελψλ, ιφγσ ησλ ζηαηηζηηθά ζεκαληηθψλ επξεκάησλ. 

Καηφπηλ ε κειέηε ζπλερίζηεθε γηα άιινπο 19 κήλεο. Ο θχξηνο ζηφρνο ηεο κειέηεο 

ήηαλ ε αμηνιφγεζε ηεο απνηειεζκαηηθφηεηαο ελφο ζπγθεθξηκέλνπ δηαηξνθηθνχ 

πξνηχπνπ φπσο απμεκέλε πξφζιεςε ζε θξνχηα, ιαραληθά, δεκεηξηαθά, ςάξηα 

θαη α- ιηλνιεληθφ νμχ. Πξάγκαηη, ηα απνηειέζκαηα ήηαλ εληππσζηαθά 

παξνπζηάδνληαο 50% -70% κηθξφηεξν θίλδπλν εκθάληζεο δεχηεξνπ επεηζνδίνπ 

ζηνπο αζζελείο πνπ αθνινχζεζαλ ηε δηαηξνθηθή παξέκβαζε. Αλεμάξηεηα απφ 

ηνπο πεξηνξηζκνχο ηεο, ε ζπγθεθξηκέλε έξεπλα θαηέδεημε ηελ επεξγεηηθή δξάζε 

ηνπ Μεζνγεηαθνχ ηχπνπ δηαηξνθήο, πέξαλ απηήο ησλ ιηπηδίσλ θαη ησλ 

ιηπνπξσηετλψλ, ζηε δεπηεξνγελή πξφιεςε ηεο θαξδηαγγεηαθήο λφζνπ (De Lorgeril  

et al, 1999; Kris-Etherton et al, 2001) . 

ε απφιπηε ζπκθσλία κε ηε Lyon Diet Heart Study, ε κειέηε GREECS ζηελ 

πξνζπάζεηα λα απνηππψζεη ηε βξαρππξφζεζκε θαη κεζνπξφζεζκε (12 κήλεο) 

πξφγλσζε ηεο λφζνπ ζε 2172 ζηεθαληαίνπο αζζελείο, αλέδεημε φηη νη αζζελείο πνπ 

αθνινπζνχζαλ κηα πεξηζζφηεξν κεζνγεηαθνχ ηχπνπ δηαηξνθή παξνπζίαδαλ 

κηθξφηεξν θίλδπλν εκθάληζεο επαλαιακβαλφκελσλ θαξδηαγγεηαθψλ επεηζνδίσλ 

(Panagiotakos et al, 2006). Οκνίσο θαη άιιεο πξφζθαηεο κειέηεο ππνζηεξίδνπλ 

ηελ πξνζηαηεπηηθή επίδξαζε ηεο κεζνγεηαθήο δηαηξνθήο ζηε δεπηεξνγελή 

πξφιεςε ηεο ζηεθαληαίαο λφζνπ (Sofi et al, 2008; Chrysohoou et al 2010). Ζ 

πξννπηηθή κειέηε ηνπ Δπξσπατθνχ Πξνγξάκκαηνο ζπλεξγαζίαο Ηαηξηθήο θαη 

Κνηλσλίαο  (ΔΠΗΚ) ζηελ νπνία ζπκκεηείραλ 2671 άηνκα κε ηζηνξηθφ εκθξάγκαηνο 

κπνθαξδίνπ, θαηέδεημε φηη ε ζρέζε κεηαμχ ηεο κεζνγεηαθήο δηαηξνθήο θαη ηεο  

κείσζεο ηεο ζλεζηκφηεηαο ήηαλ πεξίπνπ 5 θνξέο ηζρπξφηεξε, κεηαμχ ησλ 

ζηεθαληαίσλ αζζελψλ ζε ζχγθξηζε κε ηα πγηή άηνκα (Trichopoulou et al, 2007). 

Αλαθνξηθά κε άιιεο δηαηξνθηθέο ζπληζηψζεο ζε ζρέζε κε ηε δεπηεξνγελή 

πξφιεςε ησλ θαξδηαθψλ παζήζεσλ, παξαηεξήζεθε ζεηηθή ζπζρέηηζε κεηαμχ ηεο 

απμεκέλεο θαηαλάισζεο αιαηηνχ θαη ηεο βαξχηεηαο ηεο λφζνπ (Strazzullo et al, 
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2009). Παξά ην γεγνλφο φηη, ζε πξφζθαηε κειέηε αζζελψλ-καξηχξσλ δελ 

παξαηεξήζεθε ζπζρέηηζε κεηαμχ ηεο πξφζιεςεο αιαηηνχ θαη ηεο επίπησζε ηνπ 

Ο, ε θαηαλάισζε ηνπ ζα πξέπεη λα είλαη πεξηνξηζκέλε, ηδηαίηεξα απφ άηνκα κε 

εγθαηαζηεκέλε θαξδηαγγεηαθή λφζν (Kastorini et al, 2012). Ζ θαηαλάισζε ςαξηνχ 

θαίλεηαη λα έρεη πξνζηαηεπηηθή επίδξαζε ζηνλ θίλδπλν εκθάληζεο ζηεθαληαίαο 

λφζνπ, αθφκε θαη ζε αζζελείο κε δηαγλσζκέλε θαξδηαθή λφζν. πγθεθξηκέλα, ε 

ζλεζηκφηεηα απφ ζηεθαληαία λφζν κπνξεί λα κεησζεί κε ηελ θαηαλάισζε ςαξηνχ 

ηνπιάρηζηνλ κία θνξά ηελ εβδνκάδα (Kromhout, 2012). ζνλ αθνξά ζηελ 

θαηαλάισζε ησλ δηαηηεηηθψλ ιηπψλ, ηα πνιπαθφξεζηα θαη κνλναθφξεζηα ιίπε 

έρνπλ ζπζρεηηζηεί κε ζεκαληηθά κεησκέλν θίλδπλν ζαλάηνπ ζε αζζελείο κε 

ζηεθαληαία λφζν (Erkkilä et al, 2003). Ωζηφζν, αμίδεη λα ζεκεησζεί φηη ηα θιηληθά 

νθέιε απφ ηελ πξφζιεςε πνιπαθφξεζησλ ιηπαξψλ νμέσλ, σκέγα 6 ιηλειατθνχ 

νμένο δελ έρνπλ αθφκε ηεθκεξησζεί επαξθψο (Ramsden et al, 2013). Αληίζεηα, ε 

θαηαλάισζε ησλ trans ιηπαξψλ νμέσλ, θνξεζκέλσλ ιηπψλ θαη ρνιεζηεξφιεο 

ππνδεηθλχεηαη σο επηβαξπληηθή, θπξίσο ζε ζηεθαληαίνπο αζζελείο (Bahrami et al, 

2006). ρεηηθά κε ηελ θαηαλάισζε θξέαηνο, θαίλεηαη φηη ππάξρεη δηάζηαζε 

απνηειεζκάησλ αλαθνξηθά κε ηε ζρέζε κεηαμχ ηεο πξφζιεςεο θφθθηλνπ θξέαηνο 

θαη ηνπ θηλδχλνπ εκθάληζεο ζηεθαληαίαο λφζνπ. Παξά ην γεγνλφο φηη, ππάξρεη 

ηθαλφο αξηζκφο κειεηψλ πνπ ππνζηεξίδεη ηε ζεηηθή ζπζρέηηζε κεηαμχ ησλ δχν 

παξακέηξσλ, ην κέγεζνο επίδξαζεο ηνπ θφθθηλνπ θξέαηνο ζηελ  επίπησζε ησλ 

θαξδηαγγεηαθψλ λνζεκάησλ, αθφκε θαη ζήκεξα, παξακέλεη αζαθέο  (Kouvari et al, 

2016). 

Παξά ηελ επλντθή ζπζρέηηζε κεηαμχ ηεο πγηεηλήο δηαηξνθήο θαη ηεο κείσζεο 

εκθάληζεο δεχηεξνπ θαξδηαγγεηαθνχ επεηζνδίνπ, θαίλεηαη εμαηξεηηθά δχζθνιε ε 

αιιαγή δηαηξνθηθψλ ζπλεζεηψλ ζηελ θαζεκεξηλή δσή. Ζ δπλακηθή ησλ 

δηαηξνθηθψλ παξαγφλησλ ζηελ εμέιημε θαη πνξεία ηεο ζηεθαληαίαο λφζνπ είλαη 

πνιχπινθε θαη πνιππαξαγνληηθή. πσο έρεη πξναλαθεξζεί νη αζζελείο αθφκε θαη 

εληφο κηθξνχ ρξνληθνχ δηαζηήκαηνο απφ ηελ έμνδν ηνπο απφ ην λνζνθνκείν, 

ππνηξνπηάδνπλ ζε πξνεγνχκελεο δηαηξνθηθέο ζπλήζεηεο (Twardella et al, 2006). 

πλεπψο, γηα λα εληζρπζεί ε ηήξεζε ησλ δηαηξνθηθψλ ζπζηάζεσλ ζε 

καθξνπξφζεζκν νξίδνληα, απαηηείηαη ε ράξαμε απνηειεζκαηηθψλ ζηξαηεγηθψλ 

δεκφζηαο πγείαο γηα ζπλερή έιεγρν ηεο πνηφηεηαο δσήο ησλ αζζελψλ. χκθσλα 

κε ηηο πην πξφζθαηεο θαηεπζπληήξηεο νδεγίεο ηεο Δπξσπατθήο Καξδηνινγηθήο 
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Δηαηξείαο,  κειινληηθή πξφθιεζε ζα  απνηειεί ε κεηαηξνπή ησλ δηαηξνθηθψλ 

νδεγηψλ ζε δίαηηεο πνπ ζα είλαη ειθπζηηθέο γηα ηνλ πιεζπζκφ θαζψο θαη ε 

εμεχξεζε κεζφδσλ γηα ηε ζπκκφξθσζε ζε καθξνρξφληεο πγηεηλέο δηαηξνθηθέο 

ζπλήζεηεο (Perk et al, 2012).  

1.4.6 Καηαλάισζε αιθνόι θαη δεπηεξνγελήο πξόιεςε ΟΣΣ   

Σν αιθνφι απνηειεί έλαλ άιιν δηαηξνθηθφ παξάγνληα πνπ έρεη δνζεί ηδηαίηεξε 

έκθαζε ζηελ πξφιεςε θαη πξφγλσζε ησλ θαξδηαγγεηαθψλ λνζεκάησλ. ηηο αξρέο 

ηνπ 1980 ε νκάδα ηεο κειέηεο Framingham αλαδεηθλχεη ηελ θαξδηνπξνζηαηεπηηθή 

δξάζε ηεο κέηξηαο θαηαλάισζεο αιθνφι (κέρξη δχν πνηά/εκέξα) ζηελ πξσηνγελή 

πξφιεςε ησλ θαξδηαγγεηαθψλ λνζεκάησλ (Gordon & Kannel, 1983). Αλαθνξηθά 

κε ην είδνο ησλ αιθννινχρσλ πνηψλ, έρεη παξαηεξεζεί φηη ε κέηξηα θαηαλάισζε 

θξαζηνχ θαηά ηε δηάξθεηα ησλ γεπκάησλ κπνξεί λα κεηψζεη ηε ζλεζηκφηεηα, ελψ ην 

αληίζεην ηζρχεη φηαλ ε θαηαλάισζε γίλεηαη εθηφο γεπκάησλ (Trichopoulou et al, 

2009; Rehm et al, 2003). Έθηνηε, κειέηεο έρνπλ εμεηάζεη απηή ηε ζρέζε θαη ζηε 

δεπηεξνγελή πξφιεςε, ππνγξακκίδνληαο ηελ επεξγεηηθή επίδξαζε ζηε κείσζε ηεο 

θαξδηαγγεηαθήο ζλεηφηεηαο θαη ζλεζηκφηεηαο απφ θάζε αηηία (Costanzo et al, 

2010; Pai et al, 2012). Πξννπηηθή κειέηε πνπ ζπκκεηείραλ 5447 αζζελψλ, εθ ησλ 

νπνίσλ 363 ήηαλ ζηεθαληαίνη αζζελείο θαη παξαθνινπζήζεθαλ γηα 4,7 ρξφληα 

θαηέιεμε ζην ζπκπέξαζκα φηη ε κέηξηα θαηαλάισζε αιθνφι δε ζρεηίδεηαη κφλν κε 

κεησκέλν θίλδπλν αγγεηαθψλ ή απφ θάζε άιιε αηηία ζαλάησλ, αιιά θαη κε ηε 

κείσζε επαλαιακβαλφκελσλ θαξδηαγγεηαθψλ ζπκβακάησλ (Beulens et al, 2010). 

Φαίλεηαη ινηπφλ φηη, κφλν ε κέηξηα θαηαλάισζε αιθνφι (5 έσο 25 g/εκέξα) 

ζρεηίδεηαη ζεκαληηθά κε ρακειφηεξε επίπησζε θαξδηαγγεηαθψλ λνζεκάησλ θαη 

ζλεζηκφηεηαο απφ θάζε αηηία. 

Οη πηζαλνί κεραληζκνί πνπ ζρεηίδνληαη κε ηηο επεξγεηηθέο επηδξάζεηο ηνπ αιθνφι 

αθνξνχλ ζηε κείσζε ηεο πήμεο ηνπ αίκαηνο, ζηνλ πεξηνξηζκφ ηνπ νμεηδσηηθνχ 

ζηξεο, ζηελ αλαζηνιή ηεο ζπγθφιιεζεο ησλ αηκνπεηαιίσλ θαη ζηελ αιιαγή ησλ 

επηπέδσλ ηεο HDL-C, ησλ ηξηγιπθεξηδίσλ θαη ηνπ ηλσδνγφλνπ. Οπζηαζηηθά ην 

αιθνφι έρεη ζξνκβνιπηηθή επίδξαζε, φκνηα κε απηή ηεο αζπηξίλεο (Collins et al, 

2009). Ζ Lyon Diet Heart Study θαηέδεημε φηη ε κέηξηα θαηαλάισζε θξαζηνχ ζε 

αζζελείο κε ζηεθαληαία λφζν ζπζρεηίζηεθε κε πςειφηεξα επίπεδα ησλ σ-3 

ιηπαξψλ νμέσλ ζην πιάζκα (De Lorgeril et al, 2008). Ωζηφζν, νξηζκέλεο κειέηεο 

ππνζηεξίδνπλ φηη ηα επεξγεηηθά απνηειέζκαηα ηεο κέηξηαο θαηαλάισζεο ζε 
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εγθαηαζηεκέλε  θαξδηαγγεηαθή λφζν ζα πξέπεη λα αμηνινγνχληαη κε πξνζνρή 

δεδνκέλνπ φηη κπνξεί λα νθείινληαη ζε ελδνγελείο παξάγνληεο,  ζηε ζπρλφηεηα 

θαηαλάισζεο πξηλ ηελ εκθάληζε θαξδηαγγεηαθήο λφζνπ, ζην είδνο ησλ 

αιθννινχρσλ πνηψλ, ζηε κνξθή θαξδηαθψλ παζήζεσλ, ζηελ επίδξαζε άιισλ 

δηαηηεηηθψλ παξαγφλησλ, ζηνλ ηξφπν δσήο θαη ζηνπο θνηλσληθν-νηθνλνκηθνχο 

παξάγνληεο  πνπ κπνξεί λα δηαθέξνπλ κεηαμχ ησλ αζζελψλ θαη λα επεξεάζνπλ 

ηνλ επηθείκελν θίλδπλν ζηεθαληαίαο λφζνπ (Hines et al, 2001; Mukamal et al, 2001; 

Estruch et al, 2004; Mukamal et al, 2007) . 

Δπηπξφζζεηα, ζα πξέπεη λα αλαγλσξηζηεί ε χπαξμε ηζρπξήο ζπζρέηηζεο κεηαμχ 

θαηαλάισζεο αιθνφι θαη θαπλίζκαηνο, θαζψο ε καθξνρξφληα ρξήζε θαη ησλ δχν 

νπζηψλ κπνξεί λα νδεγήζεη ζε εμάξηεζε (Hilary, 2000). Μηα άιιε θξίζηκε πηπρή 

ζρεηηθά κε ηα νθέιε ηεο κέηξηαο θαηαλάισζεο νηλνπλεχκαηνο είλαη φηη ν ηξφπνο 

δσήο ησλ αλζξψπσλ πνπ πίλνπλ κε κέηξν κπνξεί λα είλαη δηαθνξεηηθφο 

ζπγθξηηηθά κε απηφλ ησλ αηφκσλ πνπ αθνινπζνχλ αθξαίεο ζπλήζεηεο (Lee et al, 

2009). Σέινο, έρεη πξνηαζεί φηη ζε θαξδηαγγεηαθνχο αζζελείο πνπ δελ 

θαηαλαιψλνπλ αιθνφι, δελ ζα πξέπεη λα ελζαξξχλνληαη γηα ηελ έλαξμε ηαθηηθήο 

ρξήζεο (Costanzo et al, 2010).  

πκπεξαζκαηηθά, παξά ην γεγνλφο φηη ν ηξφπνο δσήο, σο κε θαξκαθεπηηθή 

αγσγή, έρεη απνηειέζεη αληηθείκελν εξεπλεηηθψλ κειεηψλ δελ έρεη επαξθψο 

αλαιπζεί θαη ζπζρεηηζζεί ζην πιαίζην ηεο  δεπηεξνγελνχο  πξφιεςεο ηνπ Ο θαη 

ζε ζρέζε κε ηε δηακνξθσζείζα θνηλσληθν- νηθνλνκηθή θαηάζηαζε ησλ ηειεπηαίσλ 

εηψλ. Δπηπιένλ, ζηε δηεζλή βηβιηνγξαθία δελ ππάξρνπλ επηδεκηνινγηθέο κειέηεο 

πνπ λα έρνπλ αμηνινγήζεη ηε ζρέζε κεηαμχ θνηλσληθν-νηθνλνκηθνχ επηπέδνπ, 

ηξφπνπ δσήο θαη ηεο καθξνπξφζεζκεο πξφγλσζεο ηεο λφζνπ, ζε βάζνο ρξφλνπ 

10εηίαο. 



Βελεηία Ννηαξά, Γηδαθηνξηθή Γηαηξηβή 

39 

 



Βελεηία Ννηαξά, Γηδαθηνξηθή Γηαηξηβή 

40 

 

2. θνπόο 
Ο ζθνπφο ηεο πξνηεηλφκελεο δηδαθηνξηθήο δηαηξηβήο ήηαλ λα θαηαγξάςεη ηε 

10εηή επίπησζε (2004-2014) δεχηεξεο εθδήισζεο Ο, ζηελ Διιάδα, θαζψο θαη 

ην ξφιν ησλ θνηλσληθφ-νηθνλνκηθψλ θαη ζπκπεξηθνξηζηηθψλ πξνζδηνξηζηψλ πνπ 

ζπλεηέιεζαλ ζηελ επαλεκθάληζε θαξδηαγγεηαθνχ επεηζνδίνπ (ζαλαηεθφξνπ ή κε). 

Ωο θνηλσληθφ-νηθνλνκηθνί παξάγνληεο κειεηήζεθαλ ην κνξθσηηθφ θαη νηθνλνκηθφ 

επίπεδν θαη σο ζπκπεξηθνξηζηηθνί παξάγνληεο, ην θάπληζκα θαη ε έθζεζε ζε 

παζεηηθφ θάπληζκα,  ε θαηάζιηςε, ε ζσκαηηθή δξαζηεξηφηεηα, θαη νη δηαηξνθηθέο 

ζπλήζεηεο ησλ αζζελψλ. Γεπηεξεχσλ ζθνπφο ηεο δηαηξηβήο ήηαλ ε αλάπηπμε ελφο 

ζθνξ πξφγλσζεο 10εηνχο θηλδχλνπ αζζελψλ κε νμχ ζηεθαληαίν ζχλδξνκν, κε ηε 

ρξήζε θιηληθψλ ραξαθηεξηζηηθψλ, αιιά θαη ηξφπνπ δσήο. 

 

3.  Μεζνδνινγία  

3.1 Σρεδηαζκόο 

Δπηδεκηνινγηθή, πξννπηηθή κειέηε, 10εηνχο παξαθνινχζεζεο αζζελψλ κε 

δηαγλσζκέλν Ο.  

3.2 Βηνεζηθή 

Ζ έξεπλα πξαγκαηνπνηήζεθε ζχκθσλα  κε ηηο αξρέο ηεο δηαθήξπμεο ηνπ Διζίλθη 

(1989). Ζ έξεπλα απηή έιαβε έγθξηζε απφ ηελ επηηξνπή βηνεζηθήο ηεο Α‘ 

Παλεπηζηεκηαθήο Καξδηνινγηθήο Κιηληθήο ηνπ Ηππνθξαηείνπ ΓΝΑ. Οη 

ζπκκεηέρνληεο ελεκεξψζεθαλ γηα ηνπο ζθνπνχο ηεο κειέηεο θαη ζπλαίλεζαλ 

εγγξάθσο γηα ηε ζπκκεηνρή ηνπο.  

3.3 Γείγκα ηεο κειέηεο 

Καηά ην ρξνληθφ δηάζηεκα απφ 1ε Οθησβξίνπ 2003 έσο 30 επηεκβξίνπ 2004, 

θαηαγξάθεθαλ ζρεδφλ φινη νη δηαδνρηθνί αζζελείο πνπ εηζήρζεζαλ ζηηο 

θαξδηνινγηθέο θιηληθέο ή ζηα ηκήκαηα επεηγφλησλ πεξηζηαηηθψλ 6 γεληθψλ 

λνζνθνκείσλ ηεο Διιάδαο. Σα θέληξα κειέηεο ήηαλ ην Ηππνθξάηεην λνζνθνκείν 

Αζελψλ (Α‘ Παλεπηζηεκηαθή Καξδηνινγηθή Κιηληθή) θαη ηα γεληθά λνζνθνκεία ηεο 

Λακίαο, Καξδίηζαο, Υαιθίδαο, Καιακάηαο, θαη Εαθχλζνπ. ια ηα λνζνθνκεία, κε 

εμαίξεζε ηελ πεξηνρή ηεο Αζήλαο, θάιππηαλ νιφθιεξν ηνλ πιεζπζκφ ησλ 

ζπγθεθξηκέλσλ πεξηνρψλ θαη επηπιένλ επηιέρζεθαλ ηπραία ψζηε λα θαιχπηνπλ 

έλα κεγάιν εχξνο ηεο ρψξαο. ηε κειέηε εηζήρζεζαλ 2172 αζζελείο κε 
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δηαγλσζκέλν Ο θαη απφ απηνχο 1649 (76%) ήηαλ άλδξεο θαη 523 (24%) ήηαλ 

γπλαίθεο. Σν 2014 πξαγκαηνπνηήζεθε ε 10εηήο παξαθνινχζεζε (2004-2014), 

κέζσ πξνζσπηθψλ ζπλεληεχμεσλ θαη ζπγθεληξψζεθαλ δεδνκέλα γηα ηνπο 1.918 

αζζελείο (πνζνζηφ ζπκκεηνρήο 88%), ελψ νη ππφινηπνη 254 αζζελείο (11,6%) 

ράζεθαλ κεηά ηνλ πξψην ρξφλν ηνπ επαλειέγρνπ θαη ζεσξήζεθαλ σο 

ινγνθξηκέλεο (censored) πεξηπηψζεηο ζηε ζηαηηζηηθή αλάιπζε. 

3.3.1 Κξηηήξηα δηάγλσζεο ηνπ Ομένο Σηεθαληαίνπ Σπλδξόκνπ 

Καηά ηελ εηζαγσγή ησλ αζζελψλ ζην λνζνθνκείν πξαγκαηνπνηήζεθε 

ειεθηξνθαξδηνγξάθεκα 12 απαγσγψλ. Με βάζε ηα απνηειέζκαηα ηνπ 

ειεθηξνθαξδηνγξαθήκαηνο (ΖΚΓ) θαη ηεο αμηνιφγεζεο ηνπ θαξδηνιφγνπ νη 

αζζελείο θαηεγνξηνπνηήζεθαλ ζε απηνχο πνπ έπαζραλ απφ νμχ έκθξαγκα 

κπνθαξδίνπ (ΟΔΜ) κε αλάζπαζε ηνπ ST, ρσξίο αλάζπαζε ηνπ ST θαη ζε απηνχο 

κε άιιεο αιινηψζεηο. Πξαγκαηνπνηήζεθαλ εμεηάζεηο αίκαηνο γηα ηελ αλίρλεπζε 

λέθξσζεο κπνθαξδηαθψλ θπηηάξσλ θαη ζπγθεθξηκέλα ηα επίπεδα θαξδηαθήο 

ηξνπνλίλεο  Η θαη ηνπ ΜΒ ηζνελδχκνπ ηεο θξεαηηληθήο θηλάζεο (CPK). Σα δείγκαηα 

αίκαηνο ειήθζεζαλ χζηεξα απφ 6-9 ψξεο απφ ηελ εηζαγσγή ζην λνζνθνκείν θαη 

μαλά ζηηο 12-24 ψξεο εάλ ηα πξνεγνχκελα δείγκαηα ήηαλ αξλεηηθά αιιά παξφια 

απηά ε θιηληθή εηθφλα ήηαλ αξθεηά χπνπηε γηα παξνπζία Ομένο ηεθαληαίνπ 

πλδξφκνπ (Joint European Society of Cardiology and American College of 

Cardiology Committee). Δπηπξφζζεηα, θαηαγξάθεθε εάλ νη αζζελείο είραλ 

ππνβιεζεί ζε δηαδηθαζία επαλαγγείσζεο φπσο, ζξνκβφιπζε, πξσηνγελή 

αγγεηνπιαζηηθή θαη αγγεηνπιαζηηθή δηάζσζεο. ηε κειέηε ζπκπεξηιήθζεθαλ κφλν 

νη αζζελείο κε δηάγλσζε Ο θαηά ηελ έμνδν ηνπο απφ ην λνζνθνκείν.  

Ωο Ο ζεσξήζεθε ε παξνπζία ηππηθήο αχμεζεο θαη βαζκηαίαο πηψζεο 

(ηξνπνλίλε) ή ηαρχηεξεο αχμεζεο θαη πηψζεο βηνρεκηθψλ δεηθηψλ ηεο λέθξσζεο 

ησλ κπνθαξδηαθψλ θπηηάξσλ (θσζθνθηλάζε θξεαηηλίλεο-ηζνέλδπκν ηνπ 

κπνθαξδίνπ (CPK-MB)) κε έλα ηνπιάρηζηνλ απφ ηα παξαθάησ: α) 

ειεθηξνθαξδηνγξαθηθέο αιινηψζεηο (αζζελείο κε αλάζπαζε ή ρσξίο ηνπ ST 

δηαζηήκαηνο), β) ζπκβαηά θιηληθά ζπκπηψκαηα θαη/ή γ) αλάπηπμε παζνινγηθνχ 

επάξκαηνο ST ζην ειεθηξνθαξδηνγξάθεκα. Ζ αζηαζήο ζηεζάγρε νξίζηεθε σο ε 

χπαξμε ελφο ή πεξηζζνηέξσλ επεηζνδίσλ ζηεζάγρεο, κέζα ζηηο πξνεγνχκελεο 48 

ψξεο, πνπ αληηζηνηρεί ζηελ θαηεγνξία ΗΗΗ ηεο ηαμηλφκεζεο ηνπ Braunwald 

(Braunwald, 1997). 
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3.3.2 Μεηξήζηκα ραξαθηεξηζηηθά θαηά ηελ έλαξμε ηεο κειέηεο (2003-2004) 

3.3.2.1 Κιηληθά Φαξαθηεξηζηηθά- Οηθνγελεηαθό Ιζηνξηθό 

Γηα φινπο ηνπο αζζελείο ειήθζε έλα ιεπηνκεξέο αηνκηθφ ηαηξηθφ ηζηνξηθφ. Οη 

πιεξνθνξίεο αθνξνχζαλ πξνεγνχκελε λνζειεία γηα θαξδηαγγεηαθά λνζήκαηα (πρ 

ζηεθαληαία λφζν, αγγεηαθφ εγθεθαιηθφ επεηζφδην ή άιιε θαξδηαγγεηαθή αηηία), 

παξνπζία θαη αληηκεηψπηζε ππέξηαζεο, ππεξρνιεζηεξνιαηκίαο, ζαθραξψδε 

δηαβήηε θαη λεθξηθήο λφζνπ. Δθηφο απφ ην αηνκηθφ ειήθζε θαη πιήξεο 

νηθνγελεηαθφ ηαηξηθφ ηζηνξηθφ ην νπνίν πεξηειάκβαλε πιεξνθνξίεο γηα παξνπζία 

ζηεθαληαίαο λφζνπ, ππέξηαζεο, δπζιηπηδαηκίαο θαη ζαθραξψδνπο δηαβήηε ζε 

ζπγγελείο πξψηνπ βαζκνχ (βηνινγηθνί γνλείο, αδέξθηα). Ζ παξνπζία νηθνγελεηαθνχ 

ηζηνξηθνχ πξψηκνπ (<55 εηψλ γηα ηνπο άλδξεο θαη <65 εηψλ γηα ηηο γπλαίθεο) ΟΔΜ, 

αηθληδίνπ ζαλάηνπ, ανξηνζηεθαληαίαο παξάθακςεο κε κφζρεπκα ή δηαδεξκηθήο 

αγγεηνπιαζηηθήο ζε ζπγγελείο πξψηνπ βαζκνχ θαηέηαζζε ηα άηνκα ζε απηνχο κε 

ζεηηθφ νηθνγελεηαθφ ηζηνξηθφ γηα ζηεθαληαία λφζν. Δπίζεο, έλα ηζηνξηθφ πξψηκεο 

(<55 εηψλ γηα ηνπο άλδξεο θαη <65 εηψλ γηα ηηο γπλαίθεο) ππέξηαζεο, 

ππεξρνιεζηεξνιαηκίαο, δπζιηπηδαηκίαο θαη δηαβήηε ζε ζπγγελείο πξψηνπ βαζκνχ 

πνπ νξίζηεθαλ κε βάζε ηε ιήςε εηδηθήο θαξκαθεπηηθήο αγσγήο ή θαη απιή γλψζε 

ησλ δηαηαξαρψλ, θαηέηαζζε ηα άηνκα ζε απηνχο κε ζεηηθφ νηθνγελεηαθφ ηζηνξηθφ 

απηψλ ησλ λνζεκάησλ.  

3.3.2.2  Αλζξσπνκεηξηθά Φαξαθηεξηζηηθά 

Καηά ηελ έλαξμε ηεο κειέηεο ππνινγίζηεθαλ ην χςνο θαη ην βάξνο κε αθξίβεηα 

0,5cm θαη 100g αληίζηνηρα, ρσξίο ππνδήκαηα. Με βάζε απηέο ηηο κεηξήζεηο 

ππνινγίζηεθε ν Γείθηεο Μάδαο ψκαηνο (ΓΜ) σο ην πνηιίθν ηνπ βάξνπο (ζε 

θηιά) πξνο ην χςνο (ζε κέηξα) ζην ηεηξάγσλν. Ωο ππέξβαξα νξίζηεθαλ ηα άηνκα 

ΓΜ απφ 25 έσο 29,9 Kg/m2, ελψ σο παρχζαξθα, ηα άηνκα κε ΓΜ κεγαιχηεξν 

απφ 29,9kg/m2. Σα άηνκα κε ΓΜ κηθξφηεξν απφ 18,5 kg/m2 ζεσξνχληαη 

ειιηπνβαξή ελψ θπζηνινγηθνχ βάξνπο ζεσξνχληαη ηα άηνκα κε ∆Μ απφ 18,5 

kg/m2 έσο 24,9 kg/m2. 

3.3.2.3 Κνηλσληθν-δεκνγξαθηθά Φαξαθηεξηζηηθά 

Καηαγξάθεθαλ ραξαθηεξηζηηθά φπσο ε ειηθία, ην θχιν, ε νηθνγελεηαθή θαηάζηαζε, 

ν αξηζκφο ησλ παηδηψλ, ηα ζπλνιηθά έηε εθπαίδεπζεο, ε επαγγεικαηηθή 

θαηάζηαζε, ε νηθνλνκηθή θαηάζηαζε ησλ αζζελψλ θαηά ηε δηάξθεηα ησλ 
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ηειεπηαίσλ ηξηψλ εηψλ (πξνζσπηθή αλαθνξά). Γηα άηνκα πνπ δελ εξγάδνληαλ 

ρξεζηκνπνηήζεθε ην κέζν νηθνγελεηαθφ εηζφδεκα θαη γηα ηνπο άλεξγνπο ην βαζηθφ 

κεληαίν επίδνκα πνπ ρνξεγείηαη απφ ην θξάηνο.  

3.3.2.4  Τξόπνπ δσήο Φαξαθηεξηζηηθά 

3.3.2.4.1  Καπληζηηθέο Σπλήζεηεο 

χκθσλα κε ηηο θαπληζηηθέο ζπλήζεηεο, νη αζζελείο θαηεγνξηνπνηήζεθαλ ζε (α) λπλ 

θαπληζηέο, (β) πξψελ θαπληζηέο θαη (γ) ζπάληνη ή κε θαπληζηέο. Ωο λπλ θαπληζηέο 

ζεσξήζεθαλ ηα άηνκα πνπ θάπληδαλ ην ιηγφηεξν έλα ηζηγάξν ηελ εκέξα ή 

δηέθνςαλ ηα θάπληζκα κέζα ζηνπο πξνεγνχκελνπο 12 κήλεο. Σα άηνκα πνπ είραλ 

δηαθφςεη ην θάπληζκα πεξηζζφηεξν απφ έλα ρξφλν νξίζηεθαλ σο πξψελ 

θαπληζηέο. ινη νη ππφινηπνη ζπκκεηέρνληεο ζεσξήζεθαλ σο ζπάληνη ή κε 

θαπληζηέο. Δπηπξφζζεηα, θαηαγξάθεθε θαη ε παξάκεηξνο ηεο έθζεζεο ησλ 

αζζελψλ ζην παζεηηθφ θάπληζκα (ρψξνο εξγαζίαο, ζπίηη, θνηλφρξεζηνη ρψξνη), 

γηα πεξίπνπ 30 ιεπηά εκεξεζίσο θαη ηνπιάρηζηνλ 3 εκέξεο ηελ εβδνκάδα (CDC 

2009).  

3.3.2.4.2  Δηαηξνθηθέο Σπλήζεηεο 

Γηα ηελ αμηνιφγεζε ησλ δηαηξνθηθψλ ζπλεζεηψλ ρξεζηκνπνηήζεθε έλα έγθπξν εκη-

πνζνηηθφ εξσηεκαηνιφγην γηα ηε ζπρλφηεηα θαηαλάισζεο ηξνθίκσλ κε ην νπνίν 

θαηαγξάθεθε ε θαηαλάισζε ζπγθεθξηκέλσλ ηξνθίκσλ θαη ην κέγεζνο ηεο κεξίδαο, 

θαηά κέζν φξν ηελ εβδνκάδα, θαηά ηε δηάξθεηα ησλ δπν ηειεπηαίσλ εηψλ. ηε 

ζπλέρεηα, κε ηε ρξήζε ηνπ δείθηε MedDietScore (11 κεηαβιεηέο θαη εχξνο ηηκψλ 0-

55) ππνινγίζζεθε ν βαζκφο πξνζθφιιεζεο ζηε Μεζνγεηαθή Γηαηξνθή, κε 

πςειφηεξεο ηηκέο λα δειψλνπλ κεγαιχηεξε ζπκκφξθσζε πξνο ηηο αξρέο ηνπ 

ζπγθεθξηκέλνπ πξνηχπνπ δηαηξνθήο (Panagiotakos et al, 2007). πγθεθξηκέλα, ν 

δείθηεο αλάγεη ηε ζπρλφηεηα θαηαλάισζεο ζε φξνπο κεληαίαο θαηαλάισζεο 

απνηειείηαη απφ 11 ζπληζηψζεο, νη 9 απφ ηηο νπνίεο αληηπξνζσπεχνληαη απφ ηηο 

εμήο νκάδεο ηξνθίκσλ: δεκεηξηαθά νιηθήο αιέζεσο, παηάηεο, θξνχηα, ιαραληθά, 

φζπξηα, ςάξη, θφθθηλν θξέαο θαη παξάγσγα, πνπιεξηθά, γαιαθηνθνκηθά πιήξε ζε 

ιηπαξά (κεξίδεο/εβδνκάδαα) θαη 2 απφ ηηο νπνίεο αληηπξνζσπεχνληαη απφ ηελ 

θαζεκεξηλή ρξήζε ειαηνιάδνπ ζηε καγεηξηθή αλά εβδνκάδα θαη ηελ θαζεκεξηλή 

θαηαλάισζε αιθνφι. Ζ βαζκνιφγεζε θάζε ζπληζηψζαο θπκαίλεηαη απφ 0 έσο 5. 

ζνλ αθνξά ηηο ζπληζηψζεο πνπ ζεσξείηαη φηη βξίζθνληαη πην θνληά ζην 

Μεζνγεηαθφ δηαηξνθηθφ πξφηππν (δεκεηξηαθά νιηθήο αιέζεσο, παηάηεο, θξνχηα, 



Βελεηία Ννηαξά, Γηδαθηνξηθή Γηαηξηβή 

44 

 

ιαραληθά, φζπξηα, ςάξη, ειαηφιαδν) ε βαζκνινγία απμάλεηαη φηαλ απμάλεηαη θαη ε 

θαηαλάισζε. Αληίζεηα φζνλ αθνξά ζπληζηψζεο πνπ ζεσξείηαη φηη βξίζθνληαη πην 

καθξηά απφ ην Μεζνγεηαθφ δηαηξνθηθφ πξφηππν (θφθθηλν θξέαο θαη πξντφληα ηνπ, 

πνπιεξηθά, γαιαθηνθνκηθά πιήξε ζε ιηπαξά) ε βαζκνινγία κεηψλεηαη φζν 

απμάλεηαη ε θαηαλάισζε. Ζ θαηαλάισζε αιθνφι βαζκνινγείηαη δηαθνξεηηθά. 

πγθεθξηκέλα, ε θαηαλάισζε <300mL αιθνφι/εκέξα βαζκνινγείηαη κε 5, ε 

θαηαλάισζε 300mL/εκέξα κε 4, ε θαηαλάισζε 400mL/εκέξα κε 3, ε θαηαλάισζε 

500mL/εκέξα κε 2, ε θαηαλάισζε 600mL/εκέξα κε 1 θαη ηέινο, ε θαηαλάισζε 

>700 ή 0mL/εκέξα κε 0, δεδνκέλνπ φηη 100mL= 1 πνηήξη 12%. Έηζη ε βαζκνινγία 

πνπ κπνξεί θάπνηνο λα ζπγθεληξψζεη θπκαίλεηαη απφ 0-55.   

3.3.2.4.3  Σσκαηηθή δξαζηεξηόηεηα 

Ζ αμηνιφγεζε ηνπ επηπέδνπ ζσκαηηθήο δξαζηεξηφηεηαο έγηλε κε ηε ρξήζε 

ζηαζκηζκέλνπ κεηαθξαζκέλνπ εξσηεκαηνινγίνπ ηνπ Ακεξηθαληθνχ Κνιιεγίνπ ηεο 

Ηαηξηθήο ησλ Αζιεκάησλ θαη αληιήζεθαλ πιεξνθνξίεο ζρεηηθά κε ηε ζπρλφηεηα 

(θνξέο/εβδνκάδα), ηε δηάξθεηα (ιεπηά θάζε θνξά) θαη ηελ έληαζε ηεο 

δξαζηεξηφηεηαο ή ηνπ αζιήκαηνο. ζνη αζζελείο δελ αλέθεξαλ θακία ζσκαηηθή 

δξαζηεξηφηεηα ζεσξήζεθαλ σο άηνκα κε θαζηζηηθή δσή. Γηα ηνπο αζζελείο κε 

ζσκαηηθή δξαζηεξηφηεηα (ηνπιάρηζηνλ 30 ιεπηά θαη γηα 3 εκέξεο/εβδνκάδα) 

ππνινγίζηεθε έλαο ζπλδπαζκέλνο δείθηεο, πνιιαπιαζηάδνληαο ηελ εβδνκαδηαία 

ζπρλφηεηα, ηε δηάξθεηα θαη ηελ έληαζε ηεο ζσκαηηθήο δξαζηεξηφηεηαο (Craig et al, 

2003). 

3.3.2.4.4  Ψπρνινγηθή αμηνιόγεζε 

Γηα ηελ αμηνιφγεζε ηπρφλ θαηαζιηπηηθψλ ζπκπησκάησλ ρξεζηκνπνηήζεθε ην 

έγθπξν θαη κεηαθξαζκέλν εξσηεκαηνιφγην CES-D (Center for Epidemiologic 

Studies Depression Scale), φπνπ νη αζζελείο αλέθεξαλ ηε ζπρλφηεηα πνπ θάπνηεο 

θαζεκεξηλέο θαηαζηάζεηο (πρ. 0=θαζφινπ, 1=ζπάληα, 2=κεξηθέο θνξέο, 3=ζπρλά, 

4=πνιχ ζπρλά) (Radloff 1997, Fountoulakis et al 2001). 

3.3.3  Μεηξήζηκα ραξαθηεξηζηηθά θαηά ηνλ 10εηή επαλέιεγρν (2003-2014) 

Ο 10εηήο επαλέιεγρνο πξαγκαηνπνηήζεθε κε δηαπξνζσπηθή ζπλέληεπμε είηε κε 

ηνλ ίδην ηνλ αζζελή είηε κε θάπνην ζπγγεληθφ πξφζσπν, ε νπνία θαζνξίζηεθε 

κέζσ ηειεθσληθψλ πξνζθιήζεσλ. 
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3.3.3.1  Ιατρικό ιστορικό – Κλινικά χαρακτηριστικά 

Καηά ηε 10εηία εμεηάζζεθαλ ε ζλεζηκφηεηα θαη ε λνζεξφηεηα, θαη νη δχν δίηηκεο 

κεηαβιεηέο (Ναη/ ρη), θαη ζε πεξίπησζε ζεηηθήο απάληεζεο, θαηαγξαθφηαλ ε 

εκεξνκελία θαη ην αίηην ζαλάηνπ ή λνζειείαο, αληίζηνηρα. Δπηπξφζζεηα, 

θαηαγξάθεθε ε πξαγκαηνπνίεζε ή κε ανξηνζηεθαληαίαο παξάθακςεο ή 

δηαδεξκηθήο αγγεηνπιαζηηθήο θαζψο θαη ην έηνο δηελέξγεηαο απηψλ. Αμηνινγήζεθε 

ην θιηληθφ ηζηνξηθφ αλαθνξηθά κε ηελ παξνπζία αξηεξηαθήο ππέξηαζεο, 

ππεξιηπηδαηκίαο θαη ζαθραξψδε δηαβήηε (έηνο δηάγλσζεο, αληίζηνηρα), θαζψο θαη 

ηε ζεξαπεπηηθή αληηκεηψπηζή ηνπο (δηαηξνθηθέο αιιαγέο, θαξκαθεπηηθή αγσγή, 

είδνο θαη δφζε  ιακβαλφκελσλ θαξκάθσλ), ηπρφλ πξνβιήκαηα θαηά ηε ιήςε ηεο 

θαξκαθεπηηθήο αγσγήο (θαζφινπ, κεξηθψο, πνιχ, πάξα πνιχ) θαη δηαθνπή απηήο 

ιφγσ επηπινθψλ (δίηηκε κεηαβιεηή Ναη/ρη) θαη ηελ παξνπζία ή κε εκθπηεπκέλεο 

ζπζθεπήο (βεκαηνδφηε-απηληδσηή) θαη ζε ζεηηθή απάληεζε θαηαγξαθφηαλ ην έηνο 

εκθχηεπζεο. Δπηπιένλ, κειεηήζεθε ε επίδξαζε ηεο παξνχζαο νηθνλνκηθήο 

θαηάζηαζεο ζηε ζπκκφξθσζε ηεο θαξκαθεπηηθήο αγσγήο φπσο, αληηθαηάζηαζε 

ηνπ ζεξαπεπηηθνχ ζρήκαηνο ιφγσ θφζηνπο (δίηηκε κεηαβιεηή Ναη/ ρη), ζπρλφηεηα 

επίζθεςεο ζην ζεξάπνληα ηαηξφ (θαζφινπ, αλά 3κελν, αλά 6κελν, αλά έηνο, αλά 

2εηία, ζπάληα)  θαη ηχπνο ηαηξείνπ (ηδησηηθφ, λνζνθνκεηαθφ, θαλέλα), βαζκφο 

ηθαλνπνίεζεο απφ ηηο δεκφζηεο παξνρέο πγείαο (θαζφινπ, κεξηθψο, πνιχ, πάξα 

πνιχ). Σέινο, θαηαγξάθεθε ε απηφ-βαζκνιφγεζε ηεο θαηάζηαζεο ηεο πγείαο ηνπο 

θαη ε ηθαλφηεηα ηνπο λα απηνεμππεξεηνχληαη, κε θιίκαθα απφ ην 1 έσο ην 10. 

3.3.3.2  Αλζξσπνκεηξηθά ραξαθηεξηζηηθά 

Μεηξήζεθε ην χςνο (ζε κέηξα) θαη ην βάξνο (ζε θηιά), κε βάζε ηε δήισζε ηνπ 

αζζελή. Δπηπιένλ εξψηεζε γηα ην βάξνο αθνξνχζε ηε ζχγθξηζή ηνπ κε ην βάξνο 

πξν 10εηίαο (ζηαζεξφ, κηθξφηεξν, κεγαιχηεξν).  

3.3.3.3  Οηθνγελεηαθή/Δπαγγεικαηηθή θαηάζηαζε. Σπκπεξηνθνξηζηηθνί 

παξάγνληεο: Κάπληζκα, Σσκαηηθή   δξαζηεξηόηεηα 

Καηαγξάθεθε ην επάγγεικα θαη ε παξνχζα νηθνγελεηαθή θαηάζηαζε (άγακνο, 

έγγακνο, δηαδεπγκέλνο, ρήξνο), νη λπλ θαπληζηηθέο ζπλήζεηεο, ε έθζεζε ζην 

παζεηηθφ θάπληζκα. Αλαθνξηθά κε ηε ζσκαηηθή δξαζηεξηφηεηα, ε αμηνιφγεζε 

έγηλε κε ηε ρξήζε ηνπ ζηαζκηζκέλνπ θαη έγθπξνπ εξσηεκαηνινγίνπ ―International 

Physical Activity Questionnaire‖  (IPAQ), ην νπνίν πεξηιακβάλεη ηελ εβδνκαδηαία 

ζπρλφηεηα (εκέξεο/εβδνκάδα) θαη ηε δηάξθεηα (ιεπηά/εκέξα) έληνλεο ή κέηξηαο 
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δξαζηεξηφηεηαο θαζψο θαη ην ρξφλν πνπ αθηεξψζεθε ζε πεξπάηεκα ή θαζηζηηθή 

δξαζηεξηφηεηα (Pate et al, 1995). Αλάινγα κε ηε ζπρλφηεηα, νη αζζελείο 

ηαμηλνκήζεθαλ ζε 4 θαηεγνξίεο: «πνηέ/ζπάληα», «1-2 θνξέο/εβδνκάδα» θαη «≥3 

θνξέο/εβδνκάδα», γηα ηνπιάρηζηνλ 10 ιεπηά/θνξά, (δηάξθεηα κηθξφηεξε ησλ 10 

ιεπηψλ, δε ιήθζεθε ππφςε). 

3.3.3.4  Γηαηξνθηθή αμηνιόγεζε 

Ζ αμηνιφγεζε βαζίζζεθε ζηηο παξαθάησ παξακέηξνπο: 

 Σελ εηδηθή δηαηξνθή ιφγσ κεηαβνιηθψλ δηαηαξαρψλ φπσο αξηεξηαθή 

ππέξηαζε, ζαθραξψδε δηαβήηε, ππεξιηπηδαηκία 

 Σν  δείθηε MedDietScore θαη 

 Σηο δηαηξνθηθέο ζπκπεξηθνξέο φπσο, ε ζπρλφηεηα θαηαλάισζεο πξσηλνχ 

(θαη ην είδνο απηνχ), δεθαηηαλνχ, κεζεκεξηαλνχ, απνγεπκαηηλνχ, βξαδηλνχ θαη πξν 

χπλνπ γεχκαηνο, ε δηάξθεηα ησλ θχξησλ γεπκάησλ, ε θαηαλάισζε θαη ην είδνο 

αιθννινχρνπ πνηνχ θαηά ηα γεχκαηα. Δπηπξφζζεηα, εθηηκήζεθε ε ζπρλφηεηα 

παξάιεηςεο θάπνηνπ γεχκαηνο ιφγσ θφξηνπ εξγαζίαο θαζψο θαη ε ζπρλφηεηα 

θαηαλάισζεο ηξνθήο κπξνζηά ζηελ ηειεφξαζε, ππφ ζπλζήθεο πίεζεο (βηαζχλε, 

άγρνο), θαη ζε φξζηα ζηάζε ή θαηά ην πεξπάηεκα, κε/ρσξίο νηθνγέλεηα/θίινπο.  

3.3.3.5  Χπρνινγηθή θαηάζηαζε 

Γηα ηελ αμηνιφγεζε ηεο ςπρνινγηθήο θαηάζηαζεο, θαηά ην ηειεπηαίν ηξίκελν, 

ρξεζηκνπνηήζεθαλ δπν εξσηεκαηνιφγηα ην ZDRS (Zung Self Rating Depression), 

ην νπνίν απνηειείηαη απφ 20 ζπληζηψζεο πνπ απνηηκνχλ θαη θαηαηάζζνπλ ηελ 

θαηάζιηςε θαη  ην STAI (State-Trait Anxiety Inventory),  ην νπνίν πεξηιακβάλεη 20 

ζπληζηψζεο θαη αμηνινγεί ην επίπεδν άγρνπο.  

3.4  Σηαηηζηηθή αλάιπζε 

Καηά ηελ πεξηγξαθηθή αλάιπζε ησλ δεδνκέλσλ, ππνινγίζηεθαλ νη κέζεο ηηκέο θαη 

νη ηππηθέο απνθιίζεηο ησλ ζπλερψλ κεηαβιεηψλ ελψ ππνινγίζηεθαλ νη απφιπηεο 

θαη ζρεηηθέο ζπρλφηεηεο ησλ θαηεγνξηθψλ. Ο έιεγρνο ηεο θαλνληθφηεηαο ησλ 

ζπλερψλ κεηαβιεηψλ έγηλε δηαγξακκαηηθά θαη νη ζπγθξίζεηο ησλ κέζσλ ηηκψλ ζε 

πεξηπηψζεηο θαλνληθφηεηαο πξαγκαηνπνηήζεθαλ κε ηε βνήζεηα ηνπ θξηηεξίνπ t (t-

test) θαη ηεο αλάιπζεο δηαθχκαλζεο. ε πεξηπηψζεηο κε θαλνληθφηεηαο ησλ 

δεδνκέλσλ ρξεζηκνπνηήζεθαλ νη αληίζηνηρεο κε παξακεηξηθέο δηαδηθαζίεο 
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(έιεγρνο Mann-Whitney θαη Kruskal-Wallis αλάιπζε δηαθχκαλζεο). Γεληθφηεξα ζε 

φινπο ηνπο ειέγρνπο πνπ ηεξνχληαλ νη πξνυπνζέζεηο ηεο θαλνληθφηεηαο 

ρξεζηκνπνηήζεθαλ παξακεηξηθέο δηαδηθαζίεο ελψ ζε πεξηπηψζεηο εθηξνπήο απφ 

ηελ θαλνληθφηεηα ρξεζηκνπνηήζεθαλ νη αληίζηνηρεο κε παξακεηξηθέο. Οη έιεγρνη 

πνιιαπιψλ ζπγθξίζεσλ, φπνπ ήηαλ απαξαίηεην, έγηλαλ ππνινγίδνληαο 

δηνξζσκέλεο (θαηά Bonferroni) πηζαλφηεηεο γηα ζθάικαηα Σχπνπ Η. Καηά ηνλ 

έιεγρν ηεο εμάξηεζεο κεηαμχ θαηεγνξηθψλ κεηαβιεηψλ ρξεζηκνπνηήζεθε ε 

δηαδηθαζία ηνπ ρ2. Ζ δηεξεχλεζε θαη ν πξνζδηνξηζκφο ησλ παξαγφλησλ πνπ 

ζρεηίδνληαη κε ηελ ηε 10εηή επίπησζε δεχηεξεο εθδήισζεο Ο, έγηλε κε ηε 

βνήζεηα πνιπκεηαβιεηψλ ππνδεηγκάησλ ινγαξηζκηθήο παιηλδξφκεζεο (logistic 

regression) θαη ππνδεηγκάησλ αλαινγηθνχ θηλδχλνπ (Cox proportional hazards 

models). O έιεγρνο ηεο πξνζαξκνγήο ησλ ππνδεηγκάησλ ηεο ινγαξηζκηθήο 

παιηλδξφκεζεο έγηλε κέζσ ηνπ θξηηεξίνπ ησλ Hosmer-Lemeshow. Γηα ηηο 

εθηηκψκελεο απφ ηα ππνδείγκαηα παξακέηξνπο (ζρεηηθνί ιφγνη (Λ) θαη ζρεηηθνί 

θίλδπλνη (Κ)) ππνινγίζηεθαλ ηα 95% δηαζηήκαηα εκπηζηνζχλεο (95%ΓΔ).    ιεο 

νη πηζαλφηεηεο γηα ζθάικα Σχπνπ Η (p values) πνπ παξνπζηάδνληαη ζηα 

απνηειέζκαηα είλαη ακθίπιεπξεο θαη ζπγθξίλνληαη κε ην επίπεδν ζηαηηζηηθήο 

ζεκαληηθφηεηαο 5%. Γηα ηε ζηαηηζηηθή αλάιπζε ρξεζηκνπνηήζεθε ην  ινγηζκηθφ 

IBM SPSS Statistics 21. 
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4. Απνηειέζκαηα  
Ζ 10εηήο επίπησζε λένπ θαξδηαγγεηαθνχ επεηζνδίνπ (ζαλαηεθφξνπ ή κε) ήηαλ 

n=811 (37,3%) (78,8% ζηνπο άλδξεο θαη 21,2% ζηηο γπλαίθεο (p=0,016).  Απφ ηα 

811 πεξηζηαηηθά, ηα 383 (47,3%) ήηαλ ζαλαηεθφξα; ε 10εηήο επίπησζε 

θαξδηαγγεηαθήο ζλεηφηεηαο ήηαλ  17,7% (74,5% ζηνπο άλδξεο θαη 25,5% ζηηο 

γπλαίθεο) (p=0,016). (Δηθόλα 1). Ζ ζλεζηκφηεηα απφ θάζε αηηία ήηαλ n=703 

(32,4%) (31,6% ζηνπο άλδξεο & 34,8% ζηηο γπλαίθεο, p=0.07). πγθεθξηκέλα, 

ΟΔΜ ήηαλ 52.8%, αγγεηαθφ εγθεθαιηθφ επεηζφδην 8.3%, άιιε  θαξδηαγγεηαθή 

λφζνο 8.3%, λενπιαζίεο 8.7% θαη ινηπέο αηηίεο 21.9% (Δηθόλα2). Ο δηάκεζνο 

ρξφλνο επηβίσζεο ήηαλ 8,08 έηε γηα ηνπο άλδξεο θαη 7,78 έηε γηα ηηο γπλαίθεο 

(p=0,07) Γελ παξαηεξήζεθαλ δηαθνξέο ζηα θιηληθά θαη ηξφπνπ δσήο 

ραξαθηεξηζηηθά κεηαμχ ησλ ζπκκεηερφλησλ ζηε 10εηή παξαθνινχζεζε θαη φζσλ 

ράζεθαλ ζην δηάζηεκα απηφ (all p‘s>0,50).   

 

 

 

 

Εικόνα 1 
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4.1 Πεξηγξαθηθά ραξαθηεξηζηηθά αζζελώλ θαη 10εηήο 
θαξδηαγγεηαθή λνζεξόηεηα 

Οη πξψηεο αλαιχζεηο αθνξνχζαλ ζηα ραξαθηεξηζηηθά ησλ αζζελψλ, θαηά ηελ 

έληαμε ηνπο ζηε κειέηε θαη ηε 10εηή θαξδηαγγεηαθή λνζεξφηεηα θαη ζλεηφηεηα. 

ηνπο Πίλαθεο 4.1, 4.2 θαη 4.3 παξνπζηάδνληαη ηα ραξαθηεξηζηηθά ησλ αζζελψλ ζε 

ζρέζε κε ηελ εκθάληζε ή κε θαξδηαγγεηαθνχ επεηζνδίνπ (ζαλαηεθφξνπ ή κε), 

θαηά ηε δηάξθεηα ηεο 10εηίαο. Λακβάλνληαο ππφςε ηα θνηλσληθν-δεκνγξαθηθά 

ραξαθηεξηζηηθά, ζηαηηζηηθά ζεκαληηθέο δηαθνξέο παξαηεξήζεθαλ κφλν ζηελ ειηθία 

θαη ην θχιν. πγθεθξηκέλα, νη αζζελείο πνπ εθδήισζαλ δεχηεξν θαξδηαγγεηαθφ 

επεηζφδην ήηαλ ζε απμεκέλν πνζνζηφ άλδξεο κεγαιχηεξεο ειηθίαο. Καηά ηα 

ππφινηπα ραξαθηεξηζηηθά (πρ. έηε εθπαίδεπζεο, νηθνλνκηθή/νηθνγελεηαθή 

θαηάζηαζε, είδνο εξγαζίαο) δελ παξαηεξήζεθαλ δηαθνξέο αλάκεζα ζηνπο 

αζζελείο πνπ εκθάληζαλ θαη ζε απηνχο πνπ δελ εκθάληζαλ δεχηεξν επεηζφδην 

(Πίλαθαο 4.1). 

Αλαθνξηθά κε ηα θιηληθά ραξαθηεξηζηηθά, νη αζζελείο πνπ εθδήισζαλ λέν 

θαξδηαγγεηαθφ επεηζφδην, θαηά ηε δηάξθεηα ηεο 10εηίαο, ζε κεγαιχηεξν πνζνζηφ 

είραλ δηάγλσζε ΟΔΜ ζπγθξηηηθά κε Α. Δπηπξνζζέησο, είραλ πεξηζζφηεξα έηε 

ηζηνξηθνχ αξηεξηαθήο ππέξηαζεο πξηλ απφ ηελ πξψηε εκθάληζε ηεο λφζνπ θαη 

ήηαλ ζε κεγαιχηεξν πνζνζηφ δηαβεηηθνί (p<0,05 ζε θάζε πεξίπησζε).Σν 

νηθνγελεηαθφ ηζηνξηθφ ζηεθαληαίαο λφζνπ, ν ΓΜ θαη ε παξνπζία ππέξηαζεο, 

  Εικόνα 2 
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ππεξρνιεζηεξνιαηκίαο, ππεξηξηγιπθεξηδαηκίαο, λεθξνπάζεηαο ή παρπζαξθίαο 

δε δηέθεξαλ ζηαηηζηηθά ζεκαληηθά αλάκεζα ζηηο δχν νκάδεο (Πίλαθαο 4.2). 

ηνλ πίλαθα 4.3 παξνπζηάδνληαη ηα ραξαθηεξηζηηθά ζπκπεξηθνξάο θαη ηξφπνπ 

δσήο ησλ αζζελψλ αλάινγα κε ηελ εκθάληζε ή κε θαξδηαγγεηαθνχ επεηζνδίνπ 

(ζαλαηεθφξνπ ή κε). Οη αζζελείο πνπ ππέζηεζαλ λέν επεηζφδην είραλ 

πςειφηεξν πνζνζηφ ζνβαξήο θαηάζιηςεο (>21, ζην CES-D ζθνξ) ζε ζρέζε κε 

ηνπο αζζελείο πνπ δελ εκθάληζαλ θαξδηαγγεηαθφ επεηζφδην (p=0,028). 

Αλαθνξηθά κε ηηο άιιεο παξακέηξνπο, δελ παξαηεξήζεθαλ ζεκαληηθέο 

δηαθνξέο αλάκεζα ζην βαζκφ πηνζέηεζεο ηεο Μεζνγεηαθήο δηαηξνθήο, ηα 

επίπεδα ζσκαηηθήο δξαζηεξηφηεηαο θαη ηηο θαπληζηηθέο ζπλήζεηεο ή ηελ έθζεζε 

ζην παζεηηθφ θάπληζκα κεηαμχ ησλ δχν νκάδσλ.  
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Σα δεδνκέλα παξνπζηάδνληαη σο κέζε ηηκή ± ηππηθή απφθιηζε γηα ηηο ζπλερείο κεηαβιεηέο ή σο ζπρλφηεηεο (n, %) 

γηα ηηο θαηεγνξηθέο κεηαβιεηέο. Σα p-values πξνέξρνληαη απφ έιεγρν t-test γηα ηηο ζπλερείο κεηαβιεηέο ή έιεγρν ρ
2
 

γηα ηηο θαηεγνξηθέο κεηαβιεηέο. Ωο επίπεδν ζηαηηζηηθήο ζεκαληηθφηεηαο νξίζηεθε ην α = 0.05. 

  

Πίλαθαο 4.1 Κνηλσληθν-δεκνγξαθηθά ραξαθηεξηζηηθά αζζελψλ αλάινγα κε ηελ εκθάληζε ή κε 

θαξδηαγγεηαθνχ επεηζνδίνπ (ζαλαηεθφξνπ ή κε) (λ=2172) 

 Νέν θαξδηαγγεηαθό 

επεηζόδην 

Υσξίο 

θαξδηαγγεηαθό 

επεηζόδην 

 

p 

 (λ=811) (λ=1361)  

Ζιηθία (έηε) 67,2 ± 13 65,5 ± 13 0,001 

Φύιν (άξξελεο %) 639 (78,8%) 1010 (74,2%) 0,01 

Έηε εθπαίδεπζεο (έηε) 7,6 ±4,3 7,8± 4,3 0,35 

Αξηζκόο παηδηώλ 2,26±1,17 2,24±1,25 0,79 

Οηθνγελεηαθή θαηάζηαζε   0,74 

Άγακνο 35 (4,5%) 67 (5,1%)  

Έγγακνο 640 (81,8%) 1071 (81,9%)  

Δηαδεπγκέλνο 23 (2,9%) 34 (2,6%)  

Χήξνο 84 (10,7%) 136 (10,4%)  

Δίδνο εξγαζίαο   0,48 

 

Καζηζηηθή 300 (42,9%)   475 (41,4%)  

Μηθηή  239 (34,1%)   371 (32,4%)  

Χεηξσλαθηηθή 153 (21,9%) 287 (25%)  

Οηθνλνκηθή θαηάζηαζε   0,18 

Καθή 48 (6,9%) 105 (9,0%)  

Μέηξηα 433 (62,4%) 675 (57,9%)  

Καιή 193 (27,8%) 355 (30,4%)  

Πνιύ θαιή 20 (2,9%) 31 (2,7%)  

Σόπνο Γηακνλήο   0,79 

Αηηηθή 185 (36,9%) 317 (63,1%)  

Πόιεηο εθηόο Αηηηθήο 626 (37,5%) 1044 (62,5%)  
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Σα δεδνκέλα παξνπζηάδνληαη σο κέζε ηηκή ± ηππηθή απφθιηζε γηα ηηο ζπλερείο κεηαβιεηέο ή σο ζπρλφηεηεο (n, %) 

γηα ηηο θαηεγνξηθέο κεηαβιεηέο. Σα p-values πξνέξρνληαη απφ έιεγρν t-test γηα ηηο ζπλερείο κεηαβιεηέο ή έιεγρν ρ
2
 

γηα ηηο θαηεγνξηθέο κεηαβιεηέο. Ωο επίπεδν ζηαηηζηηθήο ζεκαληηθφηεηαο νξίζηεθε ην α = 0.05. 

 

 

 

  

Πίλαθαο 4.2 Αλζξσπνκεηξηθά-θιηληθά ραξαθηεξηζηηθά αζζελψλ αλάινγα κε ηελ 

εκθάληζε ή κε θαξδηαγγεηαθνχ επεηζνδίνπ (ζαλαηεθφξνπ ή κε)  (λ=2172) 

 Νέν 

θαξδηαγγεηαθό 

επεηζόδην 

Υσξίο 

θαξδηαγγεηαθό 

επεηζόδην 

 

p 

Ν 811 1361  

Γείθηεο Μάδαο ώκαηνο (kg/m2) 27,5 ± 3,8 27,6 ± 3,9 0,76 

Αξρηθή εθδήισζε    0,02 

ΑΣ 261 (32,2%) 503 (37,0%)  

ΟΕΜ 550 (67,8%) 858 (63,0%)  

Ηζηνξηθό Τπέξηαζεο (n, %) 435 (55,2%) 698 (52,4%) 0,22 

Έηε ηζηνξηθνύ ππέξηαζεο 11,61±8,31 9,96±7,62 0,003 

Ηζηνξηθό αθραξώδε Γηαβήηε (n, %) 259 (34,7%) 379 (30,2%) 0,03 

Ηζηνξηθό Τπεξρνιεζηεξνιαηκίαο (n, 

%) 

335 (46,7%) 537 (46%) 0,75 

Ηζηνξηθό Τπεξηξηγιπθεξηδαηκίαο (n, 

%) 

224 (31,6%) 346 (29,6%) 0,49 

Οηθνγελεηαθό ηζηνξηθό πξώηκεο 

ζηεθαληαίαο λόζνπ (n, %) 

297 (38,5%) 452 (35,1%) 0,12 

Νεθξηθή αλεπάξθεηα (n, %) 36 (5,0%) 82 (6,9%) 0,10 
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Σα δεδνκέλα παξνπζηάδνληαη σο κέζε ηηκή ± ηππηθή απφθιηζε γηα ηηο ζπλερείο κεηαβιεηέο ή σο ζπρλφηεηεο (n, %) 

γηα ηηο θαηεγνξηθέο κεηαβιεηέο. Σα p-values πξνέξρνληαη απφ έιεγρν t-test γηα ηηο ζπλερείο κεηαβιεηέο ή έιεγρν ρ
2
 

γηα ηηο θαηεγνξηθέο κεηαβιεηέο. Ωο επίπεδν ζηαηηζηηθήο ζεκαληηθφηεηαο νξίζηεθε ην α = 0.05. 

 

4.2 Πεξηγξαθηθά ραξαθηεξηζηηθά αζζελώλ θαη 10εηήο 
θαξδηαγγεηαθή ζλεηόηεηα 

ηνπο Πίλαθεο 4.4, 4.5 θαη 4.6 παξνπζηάδνληαη ηα ραξαθηεξηζηηθά ησλ αζζελψλ  

ζε ζρέζε κε ηελ εκθάληζε ή κε ζαλαηεθφξνπ θαξδηαγγεηαθνχ επεηζνδίνπ, θαηά 

ηε δηάξθεηα ηεο 10εηίαο. Λακβάλνληαο ππφςε ηα θνηλσληθν-δεκνγξαθηθά 

ραξαθηεξηζηηθά, νη αζζελείο πνπ ππέζηεζαλ ζαλαηεθφξν θαξδηαγγεηαθφ 

επεηζφδην ήηαλ κεγαιχηεξεο ειηθίαο, είραλ ιηγφηεξα έηε εθπαίδεπζεο, ζε 

κεγαιχηεξν πνζνζηφ είραλ κέηξηα νηθνλνκηθή θαηάζηαζε θαη ε εξγαζία ηνπο 

ήηαλ θπξίσο θαζηζηηθή, ζπγθξηηηθά κε φζνπο επηβίσζαλ (p<0,001 ζε θάζε 

πεξίπησζε). ρεηηθά κε ηελ νηθνγελεηαθή θαηάζηαζε, νη αζζελείο κε 

ζαλαηεθφξν θαξδηαγγεηαθφ επεηζφδην ήηαλ πην πηζαλφ λα είλαη ρήξνη 

Πίλαθαο 4.3 Υαξαθηεξηζηηθά ζπκπεξηθνξάο θαη ηξφπνπ δσήο αζζελψλ αλάινγα κε ηελ 

εκθάληζε ή κε θαξδηαγγεηαθνχ επεηζνδίνπ (ζαλαηεθφξνπ ή κε) (λ=2172) 

 Νέν 

θαξδηαγγεηαθό 

επεηζόδην 

Υσξίο 

θαξδηαγγεηαθό 

επεηζόδην 

 

p 

Ν 811 1361  

Καπληζηηθέο ζπλήζεηεο (n, %) 

 

  0,42 

Πξώελ/Νπλ Καπληζηέο 533 (67,3%) 869 (65,6%)  

Έθζεζε ζε παζεηηθό θάπληζκα (n, %)   0,62 

Ναη 369 (45,5%) 634 (46,6%)  

σκαηηθή δξαζηεξηόηεηα   0,44 

Πνηέ 173 (23,1%) 284 (22,5%)  

Σπάληα 304 (40,5%) 475 (37,6%)  

1-2 θνξέο αλά εβδνκάδα 104 (13,9%) 193 (15,3%)  

≥3 θνξέο αλά εβδνκάδα 169 (22,5%) 312 (24,7%)  

Έληαζε ζσκαηηθήο δξαζηεξηόηεηαο   0,32 

Ειαθξά 458 (38,2%) 741 (61,8%)  

Μέηξηα 270 (36,4%) 472 (63,6%)  

Έληνλε 22 (30,1%) 51 (69,9%)  

MedDietScore (0-55) 28,1 ± 5,7 28,5 ± 5,7 0,11 

Φπρνινγηθή αμηνιόγεζε: CES-D (0-60)     0,02 

Υγηήο(0-15) 476 (58,8%) 848 (62,8%)  

Ήπηα – κέηξηα θαηάζιηςε (16-21)  82 (10,1%) 154 (11,4%)  

Σνβαξή θαηάζιηςε (>21 252 (31,1%) 349 (25,8%)  
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(p=0,008). Σν θχιν θαη ν αξηζκφο παηδηψλ δε δηέθεξαλ ζεκαληηθά αλάκεζα 

ζηηο δχν νκάδεο (Πίλαθαο 4.4). 

Αλαθνξηθά κε ηα θιηληθά ραξαθηεξηζηηθά, νη αζζελείο πνπ ππέζηεζαλ ζαλαηεθφξν 

θαξδηαγγεηαθφ επεηζφδην, είραλ κηθξφηεξν ΓΜ, είραλ ζε κεγαιχηεξν πνζνζηφ 

δηάγλσζε ΟΔΜ ζπγθξηηηθά κε Α, ήηαλ δηαβεηηθνί θαη είραλ πεξηζζφηεξα έηε 

ηζηνξηθνχ αξηεξηαθήο ππέξηαζεο ζπγθξηηηθά κε ηνπο αζζελείο πνπ επηβίσζαλ 

(p<0,05 ζε θάζε πεξίπησζε). Σν νηθνγελεηαθφ ηζηνξηθφ ζηεθαληαίαο λφζνπ θαη 

ε παξνπζία ππεξρνιεζηεξνιαηκίαο, ππεξηξηγιπθεξηδαηκίαο, λεθξνπάζεηαο ή 

παρπζαξθίαο δε δηέθεξαλ ζεκαληηθά αλάκεζα ζηηο δχν νκάδεο (Πίλαθαο 4.5). 

ηνλ πίλαθα 4.6 θαίλεηαη πσο νη αζζελείο πνπ ππέζηεζαλ ζαλαηεθφξν 

θαξδηαγγεηαθφ επεηζφδην είραλ πςειφηεξν πνζνζηφ ζνβαξήο θαηάζιηςεο (>21, 

ζην CES-D ζθνξ) (p=0,010) θαη δήισλαλ ζπάληα ζσκαηηθή δξαζηεξηφηεηα, ζε 

ζρέζε κε ηνπο αζζελείο πνπ δελ ππέζηεζαλ ζαλαηεθφξν θαξδηαγγεηαθφ 

επεηζφδην. (p=0,002). Ωζηφζν, ήηαλ ζε κηθξφηεξν πνζνζηφ θαπληζηέο θαη 

εθηίζελην ιηγφηεξν ζπρλά ζην παζεηηθφ θάπληζκα (p-=0,001). Ο βαζκφο 

πηνζέηεζεο ηεο Μεζνγεηαθήο δηαηξνθήο δε δηέθεξε ζηαηηζηηθά ζεκαληηθά 

αλάκεζα ζηηο δχν νκάδεο. 
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Σα δεδνκέλα παξνπζηάδνληαη σο κέζε ηηκή ± ηππηθή απφθιηζε γηα ηηο ζπλερείο κεηαβιεηέο ή σο ζπρλφηεηεο (n, %) 

γηα ηηο θαηεγνξηθέο κεηαβιεηέο. Σα p-values πξνέξρνληαη απφ έιεγρν t-test γηα ηηο ζπλερείο κεηαβιεηέο ή έιεγρν ρ
2
 

γηα ηηο θαηεγνξηθέο κεηαβιεηέο. Ωο επίπεδν ζηαηηζηηθήο ζεκαληηθφηεηαο νξίζηεθε ην α = 0.05. 

  

Πίλαθαο 4.4 Κνηλσληθν-δεκνγξαθηθά ραξαθηεξηζηηθά αζζελψλ αλάινγα κε ηελ εκθάληζε ή κε 

ζαλαηεθφξνπ θαξδηαγγεηαθνχ επεηζνδίνπ (λ=2172) 

 Θαλαηεθόξν 

θαξδηαγγεηαθό 

επεηζόδην 

Με ζαλαηεθόξν 

θαξδηαγγεηαθό 

επεηζόδην 

 

p 

Ν 384 1788  

Ζιηθία (έηε) 73,9 ±11 64,4 ±12,9 <0,001 

Φύιν (άξξελεο %) 286 (74,5%) 1363 (76,2%) 0,46 

Έηε εθπαίδεπζεο (έηε) 6,5 ±3,8 8 ± 4,4 <0,001 

Αξηζκόο παηδηώλ 2,28±1,25 2,24±1,21 0,59 

Οηθνγελεηαθή θαηάζηαζε (n %)   0,001 

Άγακνο 16 (4,4%) 86 (5,0%)  

Έγγακνο 285 (77,7%) 1426 (82,8%)  

Δηαδεπγκέλνο 9 (2,5%) 48 (2,8%)  

Χήξνο 57 (15,5%) 163 (9,5%)  

Δίδνο εξγαζίαο (n %)   0,001 

 

Καζηζηηθή 172 (52,1%) 603 (39,8%)  

Μηθηή  93 (28,2%) 517 (34,1%)  

Χεηξσλαθηηθή 61 (18,5%) 379 (25%)  

Οηθνλνκηθή θαηάζηαζε (n %)   <0,001 

Καθή 23 (7,1%) 130 (8,5%)  

Μέηξηα 228 (70,8%) 880 (57,2%)  

Καιή 65 (20,2%) 483 (34,0%)  

Πνιύ θαιή 6 (1,9%) 45 (2,9%)  

Σόπνο Γηακνλήο   0,52 

Αηηηθή 84 (16,7%) 418 (83,3%)  

Πόιεηο εθηόο Αηηηθήο 300 (18,0%) 1370 (82,0%)  



Βελεηία Ννηαξά, Γηδαθηνξηθή Γηαηξηβή 

56 

 

 

Σα δεδνκέλα παξνπζηάδνληαη σο κέζε ηηκή ± ηππηθή απφθιηζε γηα ηηο ζπλερείο κεηαβιεηέο ή σο ζπρλφηεηεο (n, %) 

γηα ηηο θαηεγνξηθέο κεηαβιεηέο. Σα p-values πξνέξρνληαη απφ έιεγρν t-test γηα ηηο ζπλερείο κεηαβιεηέο ή έιεγρν ρ
2
 

γηα ηηο θαηεγνξηθέο κεηαβιεηέο. Ωο επίπεδν ζηαηηζηηθήο ζεκαληηθφηεηαο νξίζηεθε ην α = 0.05. 

  

Πίλαθαο 4.5 Αλζξσπνκεηξηθά-θιηληθά ραξαθηεξηζηηθά αζζελψλ αλάινγα κε ηελ 

εκθάληζε ή κε ζαλαηεθφξνπ θαξδηαγγεηαθνχ επεηζνδίνπ (λ=2172) 

 Θαλαηεθόξν 

θαξδηαγγεηαθό 

επεηζόδην 

Με 

ζαλαηεθόξν 

θαξδηαγγεηαθό 

επεηζόδην 

 

p 

Ν 384 1788  

Γείθηεο Μάδαο ώκαηνο (kg/m2) 27,1 ± 3,1 27,6 ± 3,8 0,03 

Παρπζαξθία   0,43 

Ννξκνβαξείο/ππέξβαξνη (ΔΜΣ<30kg/m2) 282 (79%) 1284 (77,1%)  

Παρπζαξθία (BMI>30 kg/m2)  75 (21%) 382 (22,9%)  

Αξρηθή εθδήισζε    0,009 

ΑΣ 113 (29,4%) 651 (36,4%)  

ΟΕΜ 271 (70,6%) 1137 (63,6%)  

Ηζηνξηθό Τπέξηαζεο (n, %) 239 (64,4%) 894 (51,1%) <0,001 

Έηε ηζηνξηθνύ ππέξηαζεο 12,53±8,99 10,09±7,56 0,001 

Ηζηνξηθό αθραξώδε Γηαβήηε (n, %) 152 (43,4%) 486 (29,4%) <0,001 

Ηζηνξηθό Τπεξρνιεζηεξνιαηκίαο (n, 

%) 

142 (43%) 730 (46,9%) 0,19 

Ηζηνξηθό Τπεξηξηγιπθεξηδαηκίαο (n, 

%) 

92 (28,1%) 478 (30,9%) 0,55 

Οηθνγελεηαθό ηζηνξηθό πξώηκεο 

ζηεθαληαίαο λόζνπ (n, %) 

129 (35,8%) 620 (36,5%) 0,80 

 

Νεθξηθή αλεπάξθεηα (n, %) 36 (5,0%) 82 (6,9%) 0,10 
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Σα δεδνκέλα παξνπζηάδνληαη σο κέζε ηηκή ± ηππηθή απφθιηζε γηα ηηο ζπλερείο κεηαβιεηέο ή σο ζπρλφηεηεο (n, %) 

γηα ηηο θαηεγνξηθέο κεηαβιεηέο. Σα p-values πξνέξρνληαη απφ έιεγρν t-test γηα ηηο ζπλερείο κεηαβιεηέο ή έιεγρν ρ
2
 

γηα ηηο θαηεγνξηθέο κεηαβιεηέο. Ωο επίπεδν ζηαηηζηηθήο ζεκαληηθφηεηαο νξίζηεθε ην α = 0.05. 

  

Πίλαθαο 4.6 Υαξαθηεξηζηηθά ζπκπεξηθνξάο θαη ηξφπνπ δσήο αζζελψλ αλάινγα κε ηελ 

εκθάληζε ή κε ζαλαηεθφξνπ θαξδηαγγεηαθνχ επεηζνδίνπ (λ=2172) 

 Θαλαηεθόξν 

θαξδηαγγεηαθό 

επεηζόδην 

Με ζαλαηεθόξν 

θαξδηαγγεηαθό 

επεηζόδην 

p 

Ν 384 1788  

Καπληζηηθέο ζπλήζεηεο (n, %) 

 

   

Πξώελ/Νπλ Καπληζηέο 221 (59,2%) 1181 (67,7%) 0,002 

Έθζεζε ζε παζεηηθό θάπληζκα (n, %)    

Ναη 149 (38,8%) 854 (47,8%) 0,001 

σκαηηθή δξαζηεξηόηεηα   0,002 

Πνηέ 82 (23,2%) 375 (22,6%)  

Σπάληα 165 (46,6%) 614 (37,0%)  

1-2 θνξέο αλά εβδνκάδα 42 (11,9%) 255 (15,4%)  

≥3 θνξέο αλά εβδνκάδα 65 (18,4%) 416 (25,1%)  

Έληαζε ζσκαηηθήο δξαζηεξηόηεηαο   0,001 

Ειαθξά 235 (19,6%) 964 (80,4%)  

Μέηξηα 116 (15,6%) 626 (84,4%)  

Έληνλε 3 (4,1%) 70 (95,9%)  

MedDietScore (0-55) 28,1 ± 5,7 28,4 ± 5,7 0,19 

Φπρνινγηθή αμηνιόγεζε: CES-D (0-60)     0,010 

Υγηήο(0-15) 205 (53,4%) 1056 (59,4%)  

Ήπηα – κέηξηα θαηάζιηςε (16-21)  48 (12,5%) 251 (14,1%)  

Σνβαξή θαηάζιηςε (>21 131 (34,1%) 470 (26,4%)  
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4.3   Κνηλσληθνδεκνγξαθηθά / ηξόπνπ δσήο ραξαθηεξηζηηθά & 
10εηήο επίπησζε (2004-2014) Ομένο Σηεθαληαίνπ Σπλδξόκνπ. 

 

4.3.1 Ο ξόινο ηνπ επηπέδνπ εθπαίδεπζεο ζηε 10εηή επίπησζε (2004-2014) 

θαξδηαγγεηαθήο λόζνπ θαη ζλεζηκόηεηαο από θάζε αηηία  

4.3.1.1  Πνζνζηηαία θαηαλνκή δεκνγξαθηθώλ, ηξόπνπ δσήο θαη θιηληθώλ 

ραξαθηεξηζηηθώλ θαηά ηελ έληαμε ζηε κειέηε, ζε ζρέζε κε ην επίπεδν 

εθπαίδεπζεο 

Σν επίπεδν εθπαίδεπζεο ηαμηλνκήζεθε ζε 3 θαηεγνξίεο: «ρακειφ» (<9 έηε 

εθπαίδεπζεο), «κεζαίν» (9-14 έηε) θαη «πςειφ» (>14 έηε). Οη αζζελείο ρακεινχ 

επηπέδνπ εθπαίδεπζεο ήηαλ κεγαιχηεξεο ειηθίαο, ζπγθξηηηθά κε ηηο άιιεο δχν 

θαηεγνξίεο θαη δήισζαλ ζε κηθξφηεξν πνζνζηφ ηζηνξηθφ ππεξρνιεζηεξνιαηκίαο 

ζπγθξηηηθά κε φζνπο είραλ >14 έηε ζπνπδψλ (p<0.001). Δπηπιένλ, παξαηεξήζεθε 

φηη νη αζζελείο ρακειήο θαη κεζαίαο εθπαίδεπζεο δήισζαλ κηθξφηεξε 

ζπκκφξθσζε ζηε θαξκαθεπηηθή αγσγή γηα ηελ αληηκεηψπηζε θαξδηνκεηαβνιηθψλ 

παξαγφλησλ θηλδχλνπ ζε ζρέζε κε ηελ νκάδα πςειήο εθπαίδεπζεο  (p=0.01). Οη 

αζζελείο κε πςειφ επίπεδν εθπαίδεπζεο αλέθεξαλ ιηγφηεξα έηε θαπλίζκαηνο, 

ήηαλ πεξηζζφηεξν ζσκαηηθά δξαζηήξηνη, αθνινπζνχζαλ δηαηξνθή πξνο ην 

πξφηππν ηεο Μεζνγεηαθήο δίαηηαο, ήηαλ πεξηζζφηεξν επθαηάζηαηνη θαη ζε 

κηθξφηεξν πνζνζηφ είραλ ηζηνξηθφ αξηεξηαθήο ππέξηαζεο, ζαθραξψδε δηαβήηε 

θαη θαξδηαγγεηαθήο λφζνπ, ζπγθξηηηθά κε ηηο άιιεο δχν θαηεγνξίεο (p<0.001 ζε 

θάζε πεξίπησζε); σζηφζν εκθάληδαλ κεγαιχηεξα πνζνζηά παρπζαξθίαο 

(p=0.05).  

4.3.1.2  Η 10εηήο ζλεζηκόηεηα από θάζε αηηία (2004-2014), ζε ζρέζε κε ην 

επίπεδν εθπαίδεπζεο 

Ζ ζλεζηκφηεηα απφ θάζε αηηία ήηαλ 2πιάζηα ζηνπο αζζελείο κε ρακειφ επίπεδν 

εθπαίδεπζεο ζε ζρέζε κε φζνπο είραλ πεξηζζφηεξα έηε ζπνπδψλ (p<0.001); ε 

αλαινγία ήηαλ ζρεηηθά κηθξφηεξε ζηηο γπλαίθεο απ‘φηη ζηνπο άλδξεο (πεξίπνπ1.8-

πξνο-1 έλαληη 2.1-πξνο-1,αληίζηνηρα, p=0.099). Δπηπιένλ, ε δηάκεζε δηάξθεηα 

παξαθνινχζεζεο ησλ αζζελψλ ρακεινχ επηπέδνπ εθπαίδεπζεο ήηαλ αξθεηά 

κηθξφηεξε ζπγθξηηηθά κε ηηο άιιεο δχν νκάδεο (7.4 έλαληη 8.8 έλαληη 8.9 έηε, 

αληίζηνηρα, p<0.001). 
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ηε ζπλέρεηα ησλ απνηειεζκάησλ θαη αθνχ ιήθζεθαλ ππφςε δηάθνξνη ζπγρπηηθνί 

παξάγνληεο, νη νκάδεο κεζαίαο θαη πςειήο εθπαίδεπζεο ζπζρεηίζζεθαλ αξλεηηθά 

κε ηε ζλεζηκφηεηα απφ θάζε αηηία. πγθεθξηκέλα, νη αζζελείο κε ηα πεξηζζφηεξα 

έηε εθπαίδεπζεο είραλ 35% κηθξφηεξν θίλδπλν ζλεζηκφηεηαο απφ θάζε αηηία, θαηά 

ηε δηάξθεηα ηεο 10εηίαο. Μεηά απφ δηφξζσζε σο πξνο ην θχιν, ειηθία, ΓΜ, 

θάπληζκα, ζσκαηηθή δξαζηεξηφηεηα, ηζηνξηθφ ππέξηαζεο, ππεξρνιεζηεξνιαηκίαο, 

ζαθραξψδε δηαβήηε θαη θαξδηαγγεηαθήο λφζνπ, ν πξνζηαηεπηηθφο ξφινο ηεο 

εθπαίδεπζεο ζηε ζλεζηκφηεηα παξέκεηλε εμίζνπ ζεκαληηθφο (HR=0,58, 95%CI 

0,45, 0,74 & HR=0,75 95%CI 0,52, 1,07 γηα κεζαίν & πςειφ επίπεδν 

εθπαίδεπζεο, αληίζηνηρα). Δπηπιένλ φηαλ ζπλππνινγίζζεθαλ, σο ηξνπνπνηεηηθνί 

παξάγνληεο, ν δείθηεο πξνζθφιιεζεο ζηε Μεζνγεηαθή δηαηξνθή (MedDietScore), 

ε θαηαλάισζε αιθνφι, ην εηζφδεκα θαη ε ζπκκφξθσζε ζηε θαξκαθεπηηθή αγσγή, 

πξνέθπςε παξφκνην απνηέιεζκα (HR=0,32 95%CI 0,22, 0,47 & HR=0,48 95%CI 

0,26, 0,87 γηα κεζαίν & πςειφ επίπεδν εθπαίδεπζεο, αληίζηνηρα). Δπηζεκαίλεηαη 

φηη, ε θαηαλάισζε αιθνφι ππνινγίζζεθε μερσξηζηά απφ ηε Μεζνγεηαθή δηαηξνθή 

πξνθεηκέλνπ λα απνθεπρζεί ε ζπγγξακκηθφηεηα κεηαμχ ησλ δχν κεηαβιεηψλ ζην 

ίδην κνληέιν. 

4.3.1.3  Η 10εηήο επίπησζε ΟΣΣ (2004-2014), ζε ζρέζε κε ην επίπεδν 

εθπαίδεπζεο 

Ο θίλδπλνο βξαρππξφζεζκεο εκθάληζεο, κέρξη ηνλ 1ν κήλα απφ ηελ έμνδν απφ ην 

λνζνθνκείν, λένπ θαξδηαγγεηαθνχ επεηζνδίνπ (ζαλαηεθφξνπ ή κε) ήηαλ ζεκαληηθά 

κεγαιχηεξνο ζηνπο αζζελείο κε ηα πεξηζζφηεξα έηε ζπνπδψλ ζπγθξηηηθά κε ηηο 

άιιεο δχν νκάδεο (p<0.001). Αληίζεηα κεζνπξφζεζκα, κέρξη θαη ηνλ 1ν ρξφλν κεηά 

ην πξψην επεηζφδην, δελ παξαηεξήζεθαλ δηαθνξέο αλάκεζα ζηηο νκάδεο 

εθπαίδεπζεο. Ωζηφζν, καθξνπξφζεζκα (10εηία), πςειφηεξε επίπησζε βξέζεθε 

ζηνπο αζζελείο κε ην κηθξφηεξν κνξθσηηθφ επίπεδν, ελψ κεηαμχ ησλ δχν άιισλ 

νκάδσλ δελ παξαηεξήζεθαλ ζεκαληηθέο δηαθνξέο.   

Ζ πνιππαξαγνληηθή αλάιπζε γηα ηε δηεξεχλεζε ζπζρέηηζεο κεηαμχ επηπέδνπ 

εθπαίδεπζεο θαη 10εηνχο επίπησζεο Ο, έδεημε  ηελ επηβαξπληηθή επίδξαζε ηεο 

εθπαίδεπζεο θπξίσο γηα ηνπο αζζελείο κε ηε κέζε εθπαίδεπζε, ζε αληίζεζε κε ηηο 

άιιεο δχν νκάδεο φπνπ δε θάλεθε λα έρνπλ ηελ ίδηα ζεηηθή επίδξαζε ζηελ 

πξφγλσζε ηεο λφζνπ. Ωζηφζν, φηαλ έγηλε δηφξζσζε σο πξνο ηε ζπκκφξθσζε 
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ζηε θαξκαθεπηηθή αγσγή, ιφγσ ζπλλνζεξφηεηαο, δελ ππήξμε ζηαηηζηηθά 

ζεκαληηθή δηαθνξά αλάκεζα ζηα επίπεδα εθπαίδεπζεο. 
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Άξζξν όπσο δεκνζηεύηεθε ζην Journal of Preventive Medicine and Public 
Health, 2016;49:1-10 
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Abstract 
Objectives: The association between education status and 10-year risk for acute coronary 
syndrome (ACS) and all-cause mortality was evaluated. Methods: From October 2003 to 
September 2004, 2,172 consecutive ACS patients from 6 Greek hospitals were enrolled. In 2013-
14, the 10-year follow-up (2004-2014) was performed in 1,918 participants (88% participation rate). 
Education status was classified as low (<9 years of school), intermediate (9-14 years) and high 
(>14 years).  Results: Overall all-cause mortality was almost 2-fold higher in low education group 
as compared to intermediate and high education groups (40%, 22% and 19%, accordingly) 
(p<0.001); the 10-yr ACS recurrent events (fatal/non-fatal) were higher in the low education status 
as compared with the middle and high (42% vs. 30% vs. 35%, p<0.001); no gender-by-education 
group interactions on the investigated outcomes were observed. Moreover, patients in the highest 
education group were more physically active, had better financial status and were less likely to 
have hypertension, diabetes and ACS, compared with the lowest educational level (p<0.001); 
however, when the aforementioned patients' characteristics were accounted for, together with 
lifestyle habits, no moderating effect as regards the significance of education status on all cause 
mortality and ACS events was observed. Conclusions: a U-shaped association could be proposed 
as regards ACS prognosis and education status with low and highly educated patients being 
negatively affected by other factors (i.e. job stress, depression, loneliness).  Public health policies 
should be specific-targeted on social groups to reduce the overall burden of cardiovascular disease 
morbidity. Key words: cardiovascular disease; acute coronary syndrome; educational level; socio-
economic status; risk factors; unhealthy behaviours. 
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Introduction 
The association between educational level and development of chronic diseases, has long been 
examined in several studies during the last decades [1, 2]. Recently, the U.S. National Bureau of 
Economic Research (2015) stated that additional four years of education lowers all-cause mortality 
by almost 1.8% and reduces the risk of heart disease by 2.2% [3]. Socio-economic factors also 
seem to be implicated in the relationship between education and cardiac health [4, 5]. The 
CARDIO2000 case-control study was one of the first reported an increased Acute Coronary 
Syndrome (ACS) incidence rate among participants with low-level of education [6]. A recent WHO 
report indicated that CVD deaths are prevailed in low and middle income countries due to unequal 
living conditions, mal-distribution of health care and poor social policies [7]. On the contrary, there 
is strong evidence supporting that higher educational level is associated with lower CVD risk, and 
better health status, in general [1,2].  
 However, the role of education status on secondary ACS prevention has not been 
thoroughly examined. Disease management, including better control of lifestyle risk factors and 
adherence to drug treatment, has been related to socioeconomic status with epicentre the level of 
education. Moreover, it has been reported that patients with lower educational level may be less 
likely to be identified in by the healthcare system and consequently receive adequate treatment 
due to difficulties between doctor and patient communication [8, 9]. Social gradient in health and 
disease deserves further attention nowadays under global financial crisis that affects numerous of 
people and the healthcare system, as well. Taking these considerations, and under the context of 
the GREECS study which is a prospective cohort of 2,172 ACS patients from Greece [10], the aim 
of this work was to evaluate the association between cardiac patients' education status and 10-year 
recurrent ACS events (2004-2014), as well as all-cause mortality, taking into consideration various 
socio-demographic, lifestyle-behavioural and clinical factors which may elucidate the tested 
relationship. The strength of the present study is the high participation rate (88%) over the entire 10 
year of follow-up and the inclusion of ACS patients from different regions (urban and rural) to 
increase the chance for generalization. 
 
Methods 
Sampling procedure and 10-year follow-up 
 From October 2003 to September 2004 almost all consecutive patients (n = 2,172) with 
discharge diagnosis of ACS (i.e., acute myocardial infarction (AMI) or unstable angina (UA)) that 
were hospitalized in the cardiology clinics or the emergency units of 6 major General Hospitals in 
Greece (i.e., Hippokration hospital in Athens and the general prefectural hospitals in Lamia, 
Karditsa, Halkida, Kalamata and Zakynthos island) were enrolled into the study (participation rate 

varied from 80% to 95%). Of the enrolled patients, 1649 (76%) were men (6513 years) and 523 

(24%) were women (6211 years). By the exception of Athens - where there are several other 
hospitals -, all other hospitals cover the whole population of the aforementioned regions, including 
urban and rural areas. The hospitals were selected in order to represent populations with various 
socio-economic, cultural and regional characteristics. In 2014, the 10-year follow-up (2004-2014) of 
the patients was performed through face-to-face interviews by the study's investigators. Of the 
initially enrolled, n=1,918 were allocated and participated in the follow-up (88% participation rate). 
The rest n=254 (11.7%) of the patients that were lost in the 10-year follow-up were considered as 
censored. 
Baseline diagnosis of ACS and measurements  
 At entry, as well as during hospitalisation (at 6 to 9 h, and again at 12 to 24 h if earlier 
samples were negative and the clinical index of suspicion was high) biomarkers suggesting cardiac 
injury and AMI such as, troponin I, creatine posphokinase (CK) and the MB fraction of total creatine 
posphokinase (CK-MB) were measured from all patients. Moreover a 12-lead electrocardiogram 
(ECG) was performed and clinical symptoms were evaluated in all patients, by a cardiologist of the 
study. Acute myocardial infarction was defined by typical rise and gradual fall (troponin) or more 
rapid rise and fall (CK-MB) of biochemical markers of myocardial necrosis with at least one of the 
following: (a) ischemic symptoms, (b) development of pathologic ST waves on the ECG, (c) ECG 
changes indicative of ischemia (ST segment elevation or depression) or (d) coronary artery 
intervention (e.g., coronary angioplasty) [11].  Unstable angina was defined by the occurrence of 
one or more angina episodes, at rest, within the preceding 48-hours, corresponding to class III of 
the Braunwald classification [12].  
 Socio-demographic and lifestyle characteristics included: age, sex, physical activity, dietary 
and smoking habits, years of school and financial status. In particular, education status, which is 
the main exposure factor of the present work, was classified as low (i.e., <9 years of school), 
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intermediate (9-14 years or technical/vocational school) and high or academic (>14 years). The use 
of the specific cut-off values was due to the fact that 9 years represent the obligatory education, up 
to 14 years represent subjects who stop at the level of technical/vocational education and >14 
years subjects who are highly educated in academic level. Patients‘ mean household annual 
income, during the last three years, was recorded through self reports. Usual dietary intake over 
the year preceding enrolment was assessed by a semi-quantitative food frequency questionnaire 
and level of adherence to the Mediterranean dietary pattern was calculated using the 
MedDietScore (range 0 – 55) [13]. To evaluate patients‘ physical activity during the past year a 
modified version of a self-reported questionnaire provided by the American College of Sports 
Medicine was used [14]. Current smokers were defined as those who smoked at least one cigarette 
per day or have stopped cigarette smoking during the past 12 months. Medical history assessment 
included history and management of hypertension, hypercholesterolemia, diabetes mellitus and 
CVD. All patients were also asked about adherence to prescribed medication due to hypertension, 
diabetes, dyslipidemias, nephropathy and pre-existed CVD. Body mass index (BMI) was calculated 
as weight (in Kg) divided by height (in m) squared.  
 Further details about the procedures and measurements of the GREECS study may be 
found elsewhere [10].  
Endpoints at 10-year follow-up 
 The endpoints studied in the 10-year follow-up of the study, were: (a) all cause mortality, 
(b) recurrent fatal or not-fatal ACS events. In particular, the development of a new AMI, angina 
pectoris, other identified forms of ischemia (WHO-ICD coding 410-414.9, 427.2, 427.6), heart 
failure of different types and chronic arrhythmias (WHO-ICD coding 400.0-404.9, 427.0 -427.5, 
427.9), were recorded. Information as regards baseline medical history and 10-year endpoints was 
retrieved through patient‘s medical records or hospital registries. 

Statistical analysis  

 Continuous variables are presented as mean values ± standard deviation, while categorical 
variables are presented as absolute and relative (%) frequencies. Associations between normally 
distributed continuous variables and education status were evaluated through the analysis of 
variance (ANOVA), after controlling for equality of variances (homoscedacity). Due to multiple 
comparisons the Bonferroni rule was applied to correct for the inflation of Type – I error. 
Associations between categorical variables were tested by the use of the chi-squared test. 
Correlations between continuous variables were evaluated by the use of Pearson‘s correlation 
coefficient for the normally distributed and by the use of Spearman‘s rho coefficient for the ordinal 
or skewed variables. The association between patients' education status and 10-year outcomes 
was evaluated by the use of nested Cox proportional hazard models; nested models were used to 
evaluate the potential moderating or mediating effect of various patients' characteristics on the 
tested research hypothesis. Proportionality of the hazards was graphically tested by plotting the log 
(-log(survival)) versus the log- of survival time. Appropriate tests for goodness-of-fit (i.e., deviance 
and Pearson‘s residuals) were applied. As regards the n=254 censored cases, the relative 
information was taken from their 1-year follow-up. The results are presented as hazard ratios (HR) 
and their corresponding 95% confidence intervals (95%CI). A probability value of 5% was 
considered as statistically significant. All statistical calculations will be performed on the SPSS 
version 21.0 software (IBM SPSS Inc, Athens, Greece). 
 
Results 
All cause mortality and 10-year ACS events 
 The crude overall all-cause mortality was 32.4 per 100 population (n=703) (31.6% in men, 
34.8% in women, p=0.17); of those 52.8% were due to AMI, 8.3% to stroke, 8.3% to other CVD 
events, 8.7% to cancer  and the rest 21.9% were due to other causes. The fatal or non-fatal 10-
year ACS recurrent events were 37.3 per 100 population (n=811) (38.8% in men and 32.9% in 
women, p=0.016). Moreover, the median survival time was 8.08 years for men and 7.78 for women 
(p=0.07); thus, the all-cause mortality rate was 404 deaths per 10.000 population and the ACS 
recurrent events rate (fatal or non-fatal) was 466 per 10.000 population.  
Distribution of baseline demographic, lifestyle and clinical characteristics by educational 
status 
 Patients in the low education group were older than in the intermediate and high education 
groups, reported more years of active smoking, they were less likely to follow a healthy diet and to 
have good financial status (all p’s <0.001). On the other hand, patients with higher educational 
level were more likely to be physically active, were closer to the traditional Mediterranean diet and 
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were less likely to have a history of hypertension, diabetes and family history of CVD, as compared 
to those with lower educational level (p<0.001); whilst they were more likely to be obese (p=0.05). 
Patients from the low education group were less likely to have a history of hypercholesterolemia 
than patients from the high education group (p<0.001). Furthermore, it was observed that low and 
intermediate educated patients were less likely to comply with their prescribed medication for 
various co-morbidities as compared with the highest education group (p<0.001) (Table 1). 
 

Table 1. Baseline demographic, lifestyle and clinical characteristics of the GREECS study participants, by education 
status (n=2172). 

 Education status group   
Baseline factors Low 

(n=1298) 
Intermediate 

(n=676) 
High 

(n=198) 
p

┴
 

Age (years) 69.2±12.1 62.1± 13.0
*
 59.5± 13.0

*
 0.001

†
 

Men, % 71 82
*
 88

*
 0.001 

Years of smoking 34.2±13.1 30.3±12.0
*
 28.2±10.8

*
 0.001 

MedDietScore (0-55)  26.3±5.6 27.4±5.8
*
 28.5± 6.1

*
 0.001

†
 

Alcohol drinking, g/day 23 28
*
 23 0.05 

Good-very good financial status % 25 35
*
 69

*
 <0.001 

Physical activity, yes % 37 36 54
*
 0.001 

Obesity, yes % 23 20 27
*
 0.05 

History of hypertension, yes % 57 48
*
 51

*
 0.001 

History of diabetes mellitus, yes % 35 27
*
 24

*
 0.001 

History of hypercholesterolemia, yes % 46 43
*
 59

*
 0.001 

Family history of CVD, yes % 46 34
*
 36

*
 0.001 

Adherence to medication, yes % 39 47 67
*
 <0.001 

Low education: <9 years of school, intermediate education 9-14 years of school and high education: >14 years 
of school. Descriptive statistics are expressed as mean (SD), or frequencies. 

┴
p

 
for trend; chi-squared test, 

Analysis of Variance (†)have been used to compare baseline factors between groups. *p<0.01 for the 
comparisons between high, intermediate vs. low (ref) education group, after correcting the probability of the 
inflation of type I error because of multiple comparisons, using the Bonferroni rule. 

 
 
All-cause mortality during the 10-year (2004-2014) follow-up of ACS patients, by level of 
education status 
 Univariate analysis showed that overall all-cause mortality was almost 2-fold higher in low 
education group as compared to the other two groups (i.e., intermediate and high) (p<0.001); with 
this different being lower among women in relation to men (p<0.001) (Table 2).  

Moreover, the median follow-up time for the low education group was much lower as 
compared with the intermediate and high groups (7.4 vs. 8.8 vs. 8.9 years, respectively (data are 
not presented in Table 2).  
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Table 2. Results of unadjusted analysis on the 10-year ACS recurrent events (fatal/non-fatal), by education status, of the 

GREECS study participants (n=2172). 

 Education status group   
Baseline factors Low 

(n=1298) 
Intermediate 

(n=676) 
High 

(n=198) 

p
┴
 

All-cause mortality, %     
Overall 40 22

*
 19

*
 <0.001 

Men 39 23
*
 19

*
 <0.001 

Women 41 17
*
 22

*
 <0.001 

Fatal / non-fatal ACS events, %     
30-day ACS events 29 28 47

*
 <0.001 

1-year ACS events 10 11 8 0.66 
10-year ACS events 42 30

*
 35

*
 <0.001 

Men 44 31
*
 36

*
 <0.001 

Women 36 23
*
 30 0.02 

Low education: <9 years of school, intermediate education 9-14 years of school and high education: >14 years 
of school. 

┴
p

 
for trend between education groups; 

*
p<0.01 for the comparisons between high, intermediate vs. 

low (ref) education group, after correcting the probability of the inflation of type I error because of multiple 
comparisons, using the Bonferroni rule. Categorical variables are presented as absolute and relative (%) 
frequencies. All-cause mortality included AMI, stroke, cancer, other CVD events and other causes. 
 

 To account for potential confounding of patients' characteristics as regards the association 
between education status and all-cause mortality, multivariate analysis was applied. Intermediate 
and low education was positively associated with all-cause mortality, after adjusting for various 
potential confounders (Table 3). Particularly, ACS patients in the low level of education had 53% 
higher risk for all-cause mortality compared to high educational level, during the follow-up period 
(Table 3, model 1); after adjusting for age, gender, BMI, smoking, history of hypertension, 
hypercholesterolemia, diabetes, and family history of CVD (in order to account for overall burden of 
CVD risk) as well as physical activity status, the impact of educational level on all-cause mortality 
remained significant only among those in the intermediate education group (Table 3, model 2). 
When MedDietScore, which measures overall dietary habits of the patients (Table 3, model 3) and 
alcohol drinking, which has been suggested as a confounder when studying socio-economic status 
- health relationships (Table 3, model 4), were added in to model 2, the relationship between low 
level of education and all-cause mortality remained significant (HR=1.47, 95%CI 1.00, 2.17). At this 
point it should be stated that alcohol consumption has been adjusted separately from the 
MedDietScore to avoid co-linearity of these factors in the same model. The inclusion of financial 
status (Table 3, model 5) did not alter the aforementioned relationship and mainly the trend 
between high/low education status and all-cause mortality of ACS patients (HR=1.31, 95%CI 0.89, 
2.00). Finally, when adherence to medication was added in the final model, an aggravating effect of 
low and intermediate educational level was observed (HR=2.08, 95%CI 1.14, 3.84 and HR=3.13, 
95%CI 2.12, 4.54, respectively) (Table 3, model 6). In all models, only the intermediate education 
group remained significantly associated with all-cause mortality. 
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Table 3. Results from nested, multi-adjusted Cox-proportional hazard models regarding the association between education status 

and all-cause mortality of ACS patients after 10-year follow-up of the GREECS study participants (n=2,172). 

 Hazard Ratio 95% Confidence 
interval 

Model adjusted for: 

    
Model 1: Education group:    

 
Age, gender 

Low  1.53 1.09, 2.12 
Intermediate 1.56 1.29, 1.88 

High (ref) 1.00 - 
Model 2: Education group:    

Age, gender, BMI, smoking, history of 
hypertension, hypercholesterolemia, diabetes, 

family history of CVD and physical activity  

Low  1.33 0.93, 1.92 
Intermediate 1.72 1.35, 2.22 

High (ref) 1.00 - 
Model 3: Education group:    

 
Model 2 and MedDietScore 

Low  1.33 0.93, 1.92 
Intermediate 1.72 1.35, 2.22 

High (ref) 1.00 - 
Model 4: Education group:    

 
Model 2 and alcohol drinking 

Low  1.47 1.00, 2.17 
Intermediate 1.96 1.47, 2.63 

High (ref) 1.00 - 
Model 5: Education group:    

 
Model 2 and financial status 

Low  1.31 0.88, 2.00 
Intermediate 1.78 1.35, 2.38 

High (ref) 1.00 - 
Model 6: Education group:    

 
Model 2 and adherence to medication 

Low  2.08 1.14, 3.84 
Intermediate 3.13 2.12, 4.54 

High (ref) 1.00 -  

Low education: <9 years of school, intermediate education 9-14 years of school and high education: >14 years 
of school. 

 
ACS recurrent events during the 10-year (2004-2014) follow-up of ACS patients, by the level 
of education status 
 The risk for a short-term fatal or non-fatal ACS event (i.e., within 30-day after hospital 
discharge) was substantially higher among the highest education group as compared with the 
intermediate and low groups (p<0.001); whereas, at 1 year after hospital discharge no differences 
were observed between education groups (Table 2). As regards the entire follow-up period, the 
highest 10-year incidence of ACS recurrent events (fatal or no-fatal) was observed in the lowest 
education group as compared with the other two groups; whereas no significant differences were 
observed between intermediate and high education groups. Patients with intermediate level of 
education (i.e., 9-14 years of school) had better long-term prognosis as compared to the other two 
groups. (Table 2, Figure).  
 

 

 

Figure. Survival analysis for fatal/non-fatal ACS events by educational level (<9 years, 9-14 years, >14 years) 
within the 10-year follow-up of the GREECS study patients (men (left) and women (right)). 
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 To further explore the association between education status and 10-year incidence of ACS, 
multi-adjusted analysis was applied (Table 4). Similarly with all-cause mortality, intermediate 
education group showed a significant higher unprotected effect as compared with the highest 
education group; also, patients in the low education group did not seem to be protected as 
compared with the high group. Similarly, after adjusting for patients' adherence to medication due 
to various co-existed morbidities, no significant effect of educational level on ACS development 
was observed (HR=0.82, 95%CI 0.34, 2.00) (Table 4, model 6). 
  
 

Table 4. Results from nested, multi-adjusted Cox-proportional hazard models regarding the association between education status and any 
fatal or non-fatal ACS events, after 10-year follow-up of the GREECS study (n=2,172). 

 Hazard Ratio 95% Confidence 
interval 

Model adjusted for: 

Model 1: Education group:    
 

Age, gender 
Low  1.28 0.93, 1.78 

Intermediate 1.67 1.35, 2.04 
High (ref) 1.00 - 

Model 2: Education group:    
Age, gender, BMI, smoking, history of hypertension, 

hypercholesterolemia, diabetes, family history of CVD 
and physical activity  

Low  1.25 0.88, 1.78 
Intermediate 1.61 1.23, 2.08 

High (ref) 1.00 - 
Model 3: Education group:    

 
Model 2 and MedDietScore 

Low  1.25 0.88, 1.78 
Intermediate 1.61 1.23, 2.08 

High (ref) 1.00 - 
Model 4:Education group:    

 
Model 2 and alcohol drinking 

 

Low  1.37 0.93, 2.04 
Intermediate 1.85 1.39, 2.43 

High (ref) 1.00 - 

Model 5:Education group:    
 

Model 2 and financial status  
 

Low  1.31 0.88, 1.96 
Intermediate 1.47 1.11, 1.96 

High (ref) 1.00 - 
Model 6:Education group:    

Low  0.82 0.34, 2.00  
Intermediate 0.92 055, 1.54 Model 2 and adherence to medication                                                               

High (ref) 1.00 -  

Low education: <9 years of school, intermediate education: 9-14 years of school and high education: >14 
years of school. 
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Discussion 
 The present study is one of the very few cohort studies that have investigated the role of 
educational level on the 10-year disease prognosis among ACS patients. It was documented that 
the least-educated patients had increased risk of developing recurrent (fatal or non-fatal) cardiac 
events, as well as all-cause mortality in both sexes, as compared with the most-educated. 
Accordingly, differences in severity of disease outcomes were observed among different 
educational groups.  There are several studies demonstrating the significant impact of education on 
health [15-17]. However the mechanisms of this association on the secondary ACS prevention are 
not well understood and appreciated [18]. Educational level is associated with increased CVD 
mortality rates among men and women and it seems to play a major role in the disease occurrence 
[19-21]; nevertheless, its relationship among already diseased patients may state a new way of 
targeting and treating cardiac patients in the future.  

Unadjusted analysis revealed that low-educated patients adopted less healthy dietary 
habits, major risk factors were significantly prevailed (i.e. hypertension, diabetes mellitus and 
obesity)  that may lead to another cardiac event and had more years of smoking, as compared with 
the most educated (Table 1). Similarly, the EUROASPIRE II and NHANE Study 2007- 2010 study 
demonstrated that ACS patients‘ educational level was inversely associated with the prevalence of 
current smoking and most of them failed quit smoking [22,23]. In the present study it was also 
observed that high educated patients were more physically active as compared with the low-
educated group. The association between physical activity and CVD has been revealed since the 
1950s in the Morris et al., study in which they reported that men with physically active jobs had 
lower incidence of coronary heart disease than did men with jobs requiring little or no physical 
activity [24]. Since then a number of epidemiological studies have demonstrated the cardio-
protective effect of moderate and regular exercise in the incidence of several chronic diseases, 
including CHD and other cardiac outcomes [25,26]. The inverse relationship between education 
disparities and physical activity is probably embedded in the broader perception that the least-
educated patients adopt unhealthy lifestyle habits [6]. However, it has been suggested that cultural 
instead of socioeconomic factors mediate the relationship between education and CVD [27]. 
Despite the aforementioned associations, patients' education status still independently dominated 
on the 10-year prognosis of ACS, proposing that there must be other moderating or mediating 
factors that could explain the observed relationship.    

Regarding patients‘ clinical characteristics, only history of hypercholesterolemia was more 
frequent among the higher education group. This may be attributed to the fact that they can better 
control hypertension and diabetes status and comply with medication through healthier lifestyle 
choices and better financial level and they more often report the existence of hypercholesterolemia 
probably due to their awareness of the medical situation [28]. However, and in line with the effect of 
lifestyle factors, the aforementioned disparities in the clusters of cardiometabolic factors by 
educational level, did not affect the association of education status with 10-year ACS prognosis.  

It was also documented that, the low educated group was less likely to be obese, in 
contrast with the prevailing view that obesity is inversely associated with educational level. It seems 
that over the last years the epidemic of obesity is also observed in higher educated groups [29]. 
Additionally, very recent data suggest that high educated people although may have more social 
and financial opportunities, but at the same time they are employed in more strenuous and high 
demanding positions, are less likely to participate in outdoor recreational activities and, as such, 
are at increased risk of obesity, smoking and excess alcohol consumption, and probably 
cardiovascular disease [30]. In line with the previous studies, the present work revealed a U-
shaped association between ACS prognosis and education status with low and highly educated 
patients being negatively affected by lifestyle risk factors [31]. The nonlinear relationship between 
education and mortality risk was also observed previously where high school graduates had better 
physical functioning in relation to their counterparts with lower or higher educational level [32]. 
Regarding disease progression it was observed that, the high education group had worse short-
term prognosis (i.e., 30-day ACS events), while the low educated group had adverse long-term 
(i.e., 10-year ACS events) prognosis. Even though, it is mainly indicated that socioeconomically 
deprived patients have increased in-hospital or short-term mortality than their less deprived 
counterparts, the data are inconclusive indicating lack of association between socioeconomic 
background and short-term disease course [33]. The fact that at the end of the follow-up the low 
educated patients had worse prognosis, maybe attributed to the quality of disease management 
due to financial restrictions. However, it is stated that participation in secondary prevention 
programs depends mainly on education and income [34]. Low financial status, as another 
determinant of social class, has been associated with higher 10-year all-cause mortality rates and 
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ACS risk of recurrent events attributed to the adoption of unhealthy lifestyle habits and decreased 
compliance to therapeutic regimens due to financial constraints [35]. 
 Finally, taking into account that adherence to medication mediated the effect of education 
on ACS risk, it could be speculated that patients‘ financial status during the 10-year follow-up may 
have affected adherence to medication due to economic restrictions (Table 4). Moreover, as it is 
documented by the OECD latest report, financial crisis affected mainly people with low educational 
status, by increased likelihood of unemployment [36]. 
Limitations 
 The present work, despite the strong findings with particular public health meaning, has 
some limitations that should be acknowledged for better interpreting the results. Studies that use 
self-reported data, social desirability reporting bias is possible in subjects with a higher or even 
lower educational level; the first tend to be more aware of the characteristics of a healthy diet and 
have more knowledge about which food items are healthier, the latter tend to present a more 
desirable profile. Additionally, educational level was used as the only indicator of socioeconomic 
status even though it was studied with other social determinant, i.e., the patients' financial status. 
All patients' characteristics were measured once, at the baseline examination, and therefore may 
be prone to life-course changes during the decade of follow-up and, consequently influence the 
robustness of the findings.   
Conclusion 
 The present 10-year follow-up study revealed that low educated ACS patients were at 
higher risk for fatal or non-fatal ACS events as well as for all-cause mortality, irrespective of their 
lifestyle and clinical characteristics. Low education status had an adverse effect on the long-term 
ACS development as well as all-cause mortality among cardiac patients. Moreover, high 
educational level did not seem to be as such protective as believed, particularly as regards cardiac 
outcomes. Under the prism of the recent financial crisis emphasis should be placed on the pursuit 
of cost-effective health care services, especially among low-educated chronically ill patients in 
order to close the gap in health disparities. The issues of inequalities in treatment, non-adherence 
to medical recommendations and health literacy still remain a great public health challenge. It is 
elucidated, according to the present analysis, that the lower educated patients might be regarded 
as an emerging high-risk social group in the foreseeable public health intervention strategies.  
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4.3.2  Ο ξόινο ηεο νηθνλνκηθήο θαηάζηαζεο θαη ηεο ζπκκόξθσζεο ζηε 

θαξκαθεπηηθή αγσγή ζηε 10εηή επίπησζε (2004-2014) θαξδηαγγεηαθήο 

λόζνπ θαη ζλεζηκόηεηαο από θάζε αηηία  

4.3.2.1  Πνζνζηηαία θαηαλνκή δεκνγξαθηθώλ, ηξόπνπ δσήο θαη θιηληθώλ 

ραξαθηεξηζηηθώλ θαηά ηελ έληαμε ζηε κειέηε, ζε ζρέζε κε ηελ νηθνλνκηθή 

θαηάζηαζε 

Ζ νηθνλνκηθή θαηάζηαζε ηαμηλνκήζεθε ζε 4 θαηεγνξίεο: «ρακειή» (<9,000€), 

«κέηξηα» (9-18,000€), «θαιή» (19-48,000€) θαη «πνιχ θαιή» (>48,000€). Οη 

αζζελείο θαιήο ή πνιχ θαιήο νηθνλνκηθήο θαηάζηαζεο αλέθεξαλ ιηγφηεξα έηε 

θαπλίζκαηνο (p=0.005), πεξηζζφηεξα ρξφληα εθπαίδεπζεο (p0.001), ήηαλ 

πεξηζζφηεξν ζσκαηηθά δξαζηήξηνη (p=0.008) θαη αθνινπζνχζαλ δηαηξνθή πξνο ην 

πξφηππν ηεο Μεζνγεηαθήο δίαηηαο, ζπγθξηηηθά κε  ηνπο αζζελείο ρακεινχ 

νηθνλνκηθνχ επηπέδνπ. ε αληίζεζε, νη αζζελείο ρακεινχ νηθνλνκηθνχ επηπέδνπ 

ήηαλ πην πηζαλφ λα έρνπλ ηζηνξηθφ ζαθραξψδε δηαβήηε θαη θαξδηαγγεηαθήο λφζνπ, 

πξηλ ηελ έληαμε ηνπο ζηε κειέηε, ζε ζρέζε κε ηνπο πην επθαηάζηαηνπο αζζελείο 

(p<0.05, ζε θάζε πεξίπησζε). Ζ ζπκκφξθσζε ζηε θαξκαθεπηηθή αγσγή γηα 

ζπλχπαξμε θαξδηνκεηαβνιηθψλ παξαγφλησλ θηλδχλνπ φπσο, αξηεξηαθή 

ππέξηαζε, ζαθραξψδε δηαβήηε, ππεξρνιεζηεξνιαηκία θαζψο θαη γηα 

θαξδηαγγεηαθφ λφζεκα δε δηέθεξε ζεκαληηθά αλάκεζα ζηηο νκάδεο (all p‘s >0.40). 

Παξά ην γεγνλφο φηη δελ ππήξμαλ νπζηαζηηθέο ειηθηαθέο δηαθνξέο κεηαμχ ησλ 

νκάδσλ, σζηφζν ε δηαθνξά ήηαλ ζηαηηζηηθά ζεκαληηθή (p0.001). Αλαθνξηθά κε 

ην θχιν, νη άλδξεο ζε κεγαιχηεξν πνζνζηφ είραλ θαιχηεξε νηθνλνκηθή θαηάζηαζε 

απ΄φηη νη γπλαίθεο (p0.001). 

4.3.2.2  Η 10εηήο ζλεζηκόηεηα από θάζε αηηία (2004-2014), ζε ζρέζε κε ηελ 

νηθνλνκηθή θαηάζηαζε 

Ζ δηάκεζε δηάξθεηα παξαθνινχζεζεο γηα ηελ νκάδα αζζελψλ ρακειήο 

νηθνλνκηθήο θαηάζηαζεο ήηαλ 8,2 έηε, γηα ηε κέηξηα ήηαλ 7,8 έηε, γηα ηελ θαιή  

ήηαλ 8,4 έηε θαη γηα ηελ πνιχ θαιή 9,1 έηε (p<0.001). Οη αζζελείο ρακειήο 

νηθνλνκηθήο θαηάζηαζεο είραλ 1,7 θνξέο κεγαιχηεξν θίλδπλν ζλεζηκφηεηαο απφ 

θάζε αηηία (p<0.001); σζηφζν ε ζρέζε απηή παξέκεηλε ζεκαληηθή κφλν ζηνπο 

άλδξεο. Ζ πνιππαξαγνληηθή αλάιπζε, ιακβάλνληαο ππφςε ηελ ειηθία, θχιν, 

ΓΜ, θάπληζκα, ζσκαηηθή δξαζηεξηφηεηα, ηζηνξηθφ αξηεξηαθήο ππέξηαζεο, 

ππεξρνιεζηεξνιαηκίαο, ζαθραξψδε δηαβήηε θαη θαξδηαγγεηαθήο λφζνπ, θαηέδεημε 
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νξηαθά αξλεηηθή ζπζρέηηζε κεηαμχ θαιήο/πνιχ θαιήο νηθνλνκηθήο θαηάζηαζεο 

έλαληη ρακειήο/κέηξηαο θαη ζλεζηκφηεηαο απφ θάζε αηηία (HR=0.76, 95%CI 0.60, 

0.95, p=0.01). 

4.3.2.3 Η 10εηήο επίπησζε ΟΣΣ (2004-2014), ζε ζρέζε  κε ηελ νηθνλνκηθή 

θαηάζηαζε 

Ζ κνλνπαξαγνληηθή αλάιπζε θαηέδεημε κε ζεκαληηθέο ζπζρεηίζεηο αλάκεζα ζηα 

δχν θχια. Ζ πνιππαξαγνληηθή αλάιπζε θαη φηαλ έγηλε έιεγρνο κφλν σο πξνο ην 

θχιν θαη ηελ ειηθία, αλέδεημε φηη νη αζζελείο θαιήο/πνιχ θαιήο νηθνλνκηθήο 

θαηάζηαζεο είραλ 28% κηθξφηεξν θίλδπλν επαλεκθάληζεο θαξδηαγγεηαθνχ 

επεηζνδίνπ, θαηά ηε 10εηία, ζπγθξηηηθά κε ηελ νκάδα ρακεινχ/κέηξηνπ νηθνλνκηθνχ 

επηπέδνπ (95%CI 0.59, 0.88, p<0.01). ε πεξαηηέξσ αλάιπζε θαη φηαλ ιήθζεθαλ 

ππφςε ν ΓΜ, ην θάπληζκα, ε ζσκαηηθή δξαζηεξηφηεηα, ην θιηληθφ ηζηνξηθφ 

αξηεξηαθήο ππέξηαζεο, ππεξρνιεζηεξνιαηκίαο, ζαθραξψδε δηαβήηε θαη 

θαξδηαγγεηαθήο λφζνπ αλαδείρζεθε ν πξνζηαηεπηηθφο ξφινο ηεο θαιήο/πνιχ 

θαιήο νηθνλνκηθήο θαηάζηαζεο, ζε ζηαηηζηηθά ζεκαληηθφ βαζκφ (HR=0.76, 95%CI 

0.60, 0.95, p=0.01). ηαλ πξνζηέζεθε ην MedDietScore θαη ην επίπεδν 

εθπαίδεπζεο, ε ζρέζε παξέκεηλε εμίζνπ ζεκαληηθή, ππνδεηθλχνληαο φηη νη 

ζπγθεθξηκέλνη παξάγνληεο δελ παξεκβαίλνπλ ζπγρπηηθά ζηελ ελ ιφγσ ζρέζε. Γελ 

παξαηεξήζεθαλ ζεκαληηθέο αιιειεπηδξάζεηο αλάκεζα ζηελ νηθνλνκηθή 

θαηάζηαζε θαη ζην θχιν, ειηθία, επίπεδν εθπαίδεπζεο, ηζηνξηθφ ππέξηαζεο, 

ππεξρνιεζηεξνιαηκίαο, ζαθραξψδε δηαβήηε θαη θαξδηαγγεηαθήο λφζνπ θαζψο θαη 

ΓΜ, θάπληζκα, ζσκαηηθή δξαζηεξηφηεηα, MedDietScore (all p’s >0.5).  

 Ωζηφζν, φηαλ ζπλππνινγίζζεθε ε ζπκκφξθσζε ζηε θαξκαθεπηηθή αγσγή, 

σο πηζαλφο ζπγρπηηθφο παξάγνληαο, αηφλεζε ε επίδξαζε ηεο νηθνλνκηθήο 

θαηάζηαζεο ζηελ επίπησζε ηνπ Ο (HR=0.85, 95%CI 0.60, 1.20, p=0.36). 

Δπίζεο παξαηεξήζεθε φηη, νη αζζελείο πνπ δήισζαλ ζπκκφξθσζε ζηε ζεξαπεία 

είραλ 0,71 θνξέο κηθξφηεξν θίλδπλν λα εκθαλίζνπλ επαλαιακβαλφκελν επεηζφδην 

ζπγθξηηηθά κε φζνπο δελ είραλ αληίζηνηρε ζπκκφξθσζε (95%CI 0.48, 1.03 

p=0.11). Τπφ ην πξίζκα  ηεο παξνχζαο νηθνλνκηθήο θξίζεο, ην 38,1% ησλ 

ιηγφηεξν επθαηάζηαησλ αζζελψλ δήισζαλ αλεπαξθή ζπκκφξθσζε ιφγσ 

νηθνλνκηθψλ δπζρεξεηψλ ζπγθξηηηθά κε ην 20,8% ησλ αζζελψλ πνπ αλήθαλ ζηελ 

πνιχ θαιή νηθνλνκηθή ηάμε (p<0.001). Αληίζηνηρα, ην 23,8% αληηθαηέζηεζε ηα 

θάξκαθα κε πην νηθνλνκηθά ζπγθξηηηθά κε ην 12,2% (p=0.16), ελψ παξαηεξήζεθε 
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πσο νη πην επθαηάζηαηνη αζζελείο ήηαλ πεξηζζφηεξν ηθαλνπνηεκέλνη απφ ηηο 

δεκφζηεο ππεξεζίεο πγείαο (20,0%) ζπγθξηηηθά κε ηνπο αζζελείο πνπ αλήθαλ ζηε 

ρακειή/κέηξηα νηθνλνκηθή νκάδα (5,1%) (p=0.003). 

 Αλαθνξηθά κε ην ξφιν ησλ άιισλ παξαγφλησλ, ε ειηθία (HR per 1 

year=1.07, 95%CI 1.05, 1.08) θαη ην ηζηνξηθφ ζαθραξψδε δηαβήηε (HR=1.42, 

95%CI 1.08, 1.87) ζπζρεηίζζεθαλ ζεκαληηθά κε απμεκέλν θίλδπλν 

επαλαιακβαλφκελσλ Ο επεηζνδίσλ, ελψ νη γπλαίθεο (HR=0.64, 95%CI 0.46, 

0.89), ε ζσκαηηθή δξαζηεξηφηεηα (HR=0.73, 95%CI 0.55, 0.98) θαη ε κε χπαξμε 

θαξδηαγγεηαθνχ ηζηνξηθνχ, πξηλ ηελ έληαμε ζηε κειέηε, (HR=0.61, 95%CI 0.46, 

0.80) ζπζρεηίζζεθαλ κε κεησκέλν θίλδπλν επαλαιακβαλφκελσλ Ο επεηζνδίσλ. 

Γελ παξαηεξήζεθαλ άιιεο ζηαηηζηηθά ζεκαληηθέο ζπζρεηίζεηο. 

 ηαλ ε αλάιπζε εζηίαζε ζηα ζαλαηεθφξα Ο επεηζφδηα, ε πξνζηαηεπηηθή 

επίδξαζε ηεο «θαιήο»/«πνιχ θαιήο» νηθνλνκηθήο θαηάζηαζεο ζπγθξηηηθά κε ηε 

«ρακειή»/«κέηξηα» παξέκεηλε ζηαηηζηηθά ζεκαληηθή (HR=0.58, 95%CI 0.43, 0.80, 

p=0.001). 
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Abstract 

Background: Financial status has been considered as an important health determinant and has 
been associated with compliance to healthier lifestyle habits, medical treatment and increased 
prevalence of mental disorders. The aim of this work was to evaluate the association between 
financial status, patient adherence to medication, 10-year all-cause mortality and risk for Acute 
Coronary Syndrome (ACS), in a Greek sample of cardiac patients. Methods: From October 2003-
September 2004 a sample of 2,172 consecutive ACS patients from 6 hospitals was enrolled. In 
2013-14, the 10-year follow-up was performed in 1,918 participants. Adherence to medical 
treatment was recorded through self-reports and financial status was classified as low (<9,000€), 
moderate (9-18,000€), good (19-48,000€) and very good (>48,000€). Results: The ―low‖-to-―very‖ 
good financial status 10-year all-cause mortality rate was 1.7:1 (p<0.001). Unadjusted analysis 
revealed no association between financial status and ACS incidence (p=0.22); however, multi-
adjusted analysis, after taking into account various clinical and lifestyle factors, revealed that 
―good/very good‖ financial status was associated with 23% (95%CI 2%, 40%, p=0.04) lower 10-
year risk of ACS as compared with ―low/moderate‖; a finding that became insignificant when 
adherence to medication was taken into account. Conclusions: Low financial status seems to play 
a critical role in the long-term ACS prognosis. Health policies, to tackle non-compliance to 
medication, are needed to minimize the disease burden in clinical and community settings. 

Key words: cardiovascular disease; financial status; socio-economic status; medical adherence; 
risk factors; public health 

Introduction 

Cardiovascular disease (CVD) remains the leading cause of death, among non-communicable 
diseases, and it is estimated that by 2030 more than 23 million people will die each year from CVD 
[1]. In Greece, CVD accounts for almost one half of all deaths, posing a great economic burden 
especially during the latest financial crisis [2]. It is suggested that CVD prevalence is closely related 
to financial status, to such an extent so as to be considered as a CVD risk factor [3, 4]. Similarly, 
the WHO Commission on Social Determinants of Health indicated that CVD deaths mainly 
occurred in low- and middle-income countries [5]. The cornerstone of the aforementioned 
relationship, between financial status and CVD prognosis, could be non-compliance with treatment 
and fail to adopt lifestyle modifications (i.e., healthy diet, physical activity, healthy weight, smoking 
cessation) even shortly after the first Acute Coronary Syndrome (ACS) event [6, 7]. It has been 
reported that the compliance rate in long-term therapeutic regimens, ranges between 40-50%, 
while the compliance in lifestyle changes ranges between 20-30%, among cardiac patients [8, 9]. 

Suboptimal adherence to medical treatment could be, partially, attributed to the fact that low-
income patients do not have equal opportunities in healthcare provision. Therefore, compliance to 
medication is challenged, posing a great risk in disease management, especially among ACS 
patients who need lifetime medical treatment. Recent studies have also revealed that the increased 
costs of drug therapy may influence compliance with medication use [10, 11]. Even though, ACS 
secondary prevention relies on multi-dimensional approaches including lifestyle and behavioural 
interventions, the financial aspect remains crucial for quality of life and disease progression. 
However, longitudinal studies addressing the association between financial status and adherence 
to medical treatment among ACS patients are scarce and poorly understood. Moreover, drug 
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therapy discontinuation increases the number of recurrent ACS events, posing a high medical and 
public health burden. Healthcare professionals should identify strategic plans to enhance patient 
compliance and improve disease prognosis. 

The aim of the present study, and under the context of the GREECS (GREEk acute Coronary 
Syndrome) multi-center study [4], was to investigate the effect of financial status on all-cause 
mortality and 10-year risk for fatal or non-fatal ACS, as well as the role of adherence to medication, 
in a sample of men and women from Greece, who already had a cardiac event. 

Methods 

Sampling procedures at baseline examination 2003-2004 

GREECS is a prospective observational study established in 2003 that evaluated the role of 
various risk factors on the CVD development and prognosis among ACS patients. From October 
2003 to September 2004, all n=2,172 consecutive patients with discharge diagnosis of ACS (i.e., 
acute myocardial infarction (AMI) or unstable angina (UA)) that were hospitalized in the cardiology 
clinics or the emergency units of 6 major General Hospitals in Greece (Hippokration hospital in 
Athens and the general prefectural hospitals in Lamia, Karditsa, Halkida, Kalamata and Zakynthos 
island) were enrolled into the study (participation rate varied from 80 to 95%). The hospitals were 
selected in order to represent populations with various socio-economic, cultural and regional 
characteristics. Of the enrolled patients, n=1,649 (76%) were men (65 ± 13 years) and n=523 
(24%) were women (62 ± 11 years) (p for age and gender differences <0.001). With the exception 
of Athens, where there are several other hospitals, all the other hospitals cover the whole 
population of the aforementioned regions, including urban and rural areas. At entry, as well as 
during hospitalization biomarkers suggesting cardiac injury and AMI such as, troponin I, creatine 
kinase (CK) and the MB fraction of total CK (CK-MB) were measured in all patients. Moreover a 12-
lead electrocardiogram (ECG) was performed and clinical symptoms were evaluated in all patients, 
by a cardiologist. AMI was defined by typical rise and gradual fall (for troponin) or more rapid rise 
and fall (for CK-MB) of biochemical markers of myocardial necrosis with at least one of the 
following: (a) ischemic symptoms, (b) development of pathologic ST waves on the ECG, (c) ECG 
changes indicative of ischemia (ST segment elevation or depression), or, (d) coronary artery 
intervention (e.g. coronary angioplasty) [12]. UA was defined by the occurrence of one or more 
angina episodes, at rest, within the preceding 48 h, corresponding to class III of the Braunwald 
classification [13]. Braunwald classification was initially introduced to divide the patients with UA 
according to their clinical characteristics and to provide better prognostic stratification. Medical 
information was retrieved through hospital records.  

Measurements at baseline examination 

The baseline examination included a variety of clinical, biochemical, socio-demographic and 
lifestyle characteristics of the patients. Particularly, socio-demographic and lifestyle characteristics 
included: age, sex, physical activity, dietary and smoking habits, years at school and financial 
status. Specifically, financial status, which was the main exposure variable of interest in this work, 
was recorded through self reports as the mean annual income of the patients during the last 3 
years; regarding those who were unemployed, the basic monthly allowance they received from the 
Social Service Office was considered to calculate annual income. Financial status was classified 
as: ―low‖ (<9,000€), ―moderate‖ (<18,000€), ―good‖ (<48,000€) and ―very good‖ (>48,000€); 
because of the small number of cases in the "low" and "very good" classes, the groups were 
merged into two groups, i.e. low/moderate and good/very good, for the multivariable statistical 
analyses. Education status was expressed by years attending school (including any academic 
education, i.e., university level, polytechnic schools, and graduate degrees). Furthermore, dietary 
habits were evaluated using a validated food frequency questionnaire and the level of adherence to 
the Mediterranean dietary pattern was assessed using the MedDietScore (range 0 - 55) [14]. 
Higher values of this diet score indicate greater adherence to the Mediterranean diet. To evaluate 
the physical activity of the patients during the past year a modified version of a self-reported 
questionnaire provided by the American College of Sports Medicine was used [15]; physical activity 
was defined as any engagement in activities of at least 3 times/week and for at least 30 min. Years 
of smoking were recorded; current smokers were defined by the protocol of the study as those who 
smoked at least 1 cigarette/day or have stopped smoking during the past 12 months while the rest 
who smoked at some time were defined as past smokers. The rest of the patients were defined as 
never or occasional smokers. As regards medical history, it was retrieved during the physical 
examination and through the patient‘s medical records and included the detailed assessment of 
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hypertension, hypercholesterolemia, diabetes and any previous CVD event (i.e., prior to the 
baseline), as well as the pharmaceutical treatment and management of these conditions. Body 
mass index (BMI) was calculated as weight (in Kg) divided by height (in m) squared. Overweight 
was defined as BMI between 25 and 29.9 kg/m

2
 and obesity as BMI > 29.9 kg/m

2
 (no underweight 

cases, i.e. BMI <18.5 kg/m
2
, were observed).  

Further details about the aims, measurements and baseline procedures of the GREECS study may 
be found elsewhere [4]. 

Follow-up evaluation 

During 2013-2014, the 10-year follow-up of the patients was performed by the study‘s investigators. 
Information from n=1,918 patients was retrieved, whereas the remaining n=254 patients were lost 
after the 1st year of follow-up and considered as censored in the statistical analysis (i.e. 
participation rate 88.4%). Vital status and development of ACS was evaluated using WHO-ICD-9 
coding (as it was also performed in the 30-day, 6-month and 1-year follow-up that has been 
reported in previous publications) [4]. All patients were interviewed by using a standard 
questionnaire. Among various other characteristics (that were not used in the present study), 
patients were asked whether their financial status during the whole follow-up period affected the 
use of the recommended treatment as given by the treating physician (i.e. using a ―yes/no‖ 
question), as well as the replacement of cheaper medicines, and the availability and frequency of 
using the healthcare system facilities; this type of medical adherence assessment can be regarded 
as an effective, indirect measurement method [16]; No differences were observed between those 
participated in the 10-year follow-up and those lost in all baseline clinical and lifestyle factors (all 
p‘s >0.50).   

Endpoints at 10-year follow-up 

The endpoints studied in the 10-year follow-up were: (a) all cause mortality, (b) recurrent fatal or 
not-fatal ACS events. In particular, the development of a new AMI, angina pectoris, other identified 
forms of ischemia (WHO-ICD coding 410-414.9, 427.2, 427.6), heart failure of different types and 
chronic arrhythmias (WHO-ICD coding 400.0-404.9, 427.0 -427.5, 427.9-), were recorded.  

Bioethics  

The study was approved by the Medical Research Ethics Committee of the participating Institutions 
and was carried out in accordance with the Declaration of Helsinki (1989) of the World Medical 
Association. All patients were informed about the aims and procedures of the study and signed an 
informed consent. 

Statistical analysis  

Continuous variables are presented as mean values ± standard deviation, while categorical 
variables are presented as absolute and relative (%) frequencies. Associations between normally 
distributed continuous variables and groups of the patients were evaluated through the t-test or the 
analysis of variance (ANOVA), after controlling for equality of variances (homoscedacity). Due to 
multiple comparisons the Bonferroni rule was applied to correct for the inflation of Type - I error. 
Associations between categorical variables were tested by the use of the chi-squared test. 
Correlations between continuous variables were evaluated by the use of Pearson‘s correlation 
coefficient for the normally distributed and by the use of Spearman‘s rho coefficient for the ordinal 
or skewed variables. The association between patients' financial status and 10-year ACS outcomes 
was evaluated by the use of nested Cox proportional hazard models; nested models were used to 
evaluate the potential mediating effect of patient characteristics on the tested relationship. 
Proportionality of the hazards was graphically tested by plotting the log (-log(survival)) vs. the log- 
of survival time. First order interactions between financial status and management of hypertension, 
hypercholesterolemia, diabetes and prior CVD were also evaluated. Appropriate tests for 
goodness-of-fit (i.e. deviance and Pearson‘s residuals) were applied. Results are presented as 
hazard ratios (HR) and their corresponding 95% confidence intervals (95% CI). A probability value 
of 5% was considered significant for all two-tailed hypotheses tested. All statistical calculations 
were performed with the SPSS version 21 software (IBM Hellas Inc, Athens, Greece). 

Results 

Distribution of baseline demographic, lifestyle and clinical characteristics by financial 
status of the ACS patients 
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Table 1 illustrates various socio-demographic, clinical characteristics, lifestyle and behavioural 
characteristics of the patients, by financial status. Patients in the ―good or very good‖ financial 

status groups reported fewer years of smoking (p=0.005), more years of education (p  0.001), 
were more likely to be physically active (p=0.008) and they were following a healthier diet, close to 
the traditional Mediterranean diet, as compared with the ―low‖ financial status group. In contrast, 
patients in the ―low‖ financial status were more likely to have a history of diabetes and CVD prior to 
the event at enrolment,  as compared with ―good/very good‖ financial group (p<0.05 in all cases). 
Compliance with the prescribed medication for various co-morbidities (i.e., hypertension, diabetes 
and hypercholesterolemia), as well as CVD, did not differ among the financial groups (all p‘s 
>0.40). No meaningful (although statistically significant) differences between financial status‘ 
categories were observed as regards the age of the patients (Table 1), whereas, regarding gender, 

men patients seemed to be at better financial group compared with women (Table 1, p0.001). 

 

 

Table 1. Baseline demographic, lifestyle and clinical characteristics of the GREECS study participants, by 
financial status (n=2172). 

  Financial status group  

Baseline factors Low 

(n=153) 

Moderate 

(n=1417) 

Good 

(n=551) 

Very good 

(n=51) 

p
┴
 

Age (years) 63.8±13.4 67.5±12.9* 63.3±12.6 64.12±14.0 0.001
†
 

Men, % 65 74
*
 84

*
 75

*
 0.001 

Years of smoking, % 34 33 31
*
 29

*
 0.005 

Years of school 5.6±3.9 7.0±3.9
*
 9.4±4.4

*
 11.5±4.9

*
 0.001

††
 

MedDietScore (0-55)  27.9±5.0 28.1±5.8 28.9±5.4
*
 29.7±5.5

*
 0.01

††
 

Physical activity, yes % 38 36 45
*
 40 0.008 

Obesity, yes % 26 22 24 18 0.42 

History of hypertension, yes 
% 

52 55 50 53 0.20 

Compliance to 
pharmaceutical 

management, yes %
**
 

88 93 96 90 0.28 

History of diabetes, yes % 40 41 33
*
 24

*
 0.002 

Compliance to 
pharmaceutical 

management, yes %
**
 

84 75 81 80 0.62 

History of 
hypercholesterolemia, yes % 

48 47 50 41 0.53 

Compliance to 
pharmaceutical 

management, yes %
**
 

95 88 87 82 0.48 

History of CVD (prior to 
baseline event) 

47 42
*
 38

*
 28

*
 0.03 

Compliance to 
pharmaceutical 

management, yes %
**
 

88 87 86 92 0.88 

┴
p

 
for trend; chi-squared test, Analysis of Variance (

†
) or non-parametric Kruskal-Wallis (

††
) have been used to 

compare baseline factors between groups. 
*
p<0.05 for the comparisons between moderate, good, or very 

good vs. low financial status group (reference), after correcting the probability of the inflation of type I error 
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because of multiple comparisons, using the Bonferroni rule. 
**
Compliance to pharmaceutical management 

refers to the whole follow-up period. 

 

All-cause mortality and survival from ACS during the 10-year (2004-2014) follow-up of 
cardiac patients, by the level of their financial status 

The median follow-up time was 8.2 years for the ―low‖-income patients, 7.8 years for the moderate, 
8.4 years for the good and 9.1 years for the very good income (p for trend < 0.001). Patients in the 
―low‖ financial status group had 1.7-times higher risk of all cause mortality as compared with the 
―very good‖ financial group (Table 2, p<0.001); however, the latter association was significant only 
among men (Table 2). Multi-adjusted analysis accounting for age, gender, BMI, smoking habits, 
physical activity status, history of diabetes, hypertension, hypercholesterolemia and CVD, revealed 
a borderline inverse association between ―good/very good‖ financial status versus ―low/moderate‖ 
and all-cause mortality of the participants (HR=0.76, 95%CI 0.60, 0.95, p=0.01).  

As regards financial status and 10-year incidence of fatal or non-fatal ACS, unadjusted analysis 
revealed no significant associations in both genders (Table 2). In order to further evaluate the 
association between financial status and the 10-year risk for ACS events and to test its multi-
dimensional nature, multi-adjusted analysis was applied (Table 3). Age- and sex- only adjusted 
model revealed that when compared with ―low/moderate‖ financial status, patients in the ―good/very 
good‖ financial status had 28% lower risk for ACS events during the follow-up period (95%CI 12%, 
41%, p<0.01) (Table 3, model 1). Then, BMI, smoking, history of hypertension, 
hypercholesterolemia, diabetes, history of CVD and physical activity level, were also included in the 
analysis as potential confounders or mediating factors; the protective effect of ―good/very good‖ 
financial status was still highly significant (Table 3, model 2). When MedDietScore, a measurement 
of overall quality of dietary habits, or education status, which is an index of social status, were 
added in the analysis (Table 3, model 3 and model 4, respectively), the relationship between 
financial status and ACS risk remained unchanged, indicating that these two factors did not 
confound the observed effect by financial status. No significant interactions between financial 
status and age, gender, education status, history of hypertension, diabetes, hypercholesterolemia, 
CVD, as well as BMI, smoking, MedDietScore, and physical activity were observed (all p’s >0.5). 
However, when adherence to the medication was included as a potential mediator factor in model 
3, financial status lost its significant effect on ACS risk (HR=0.85, 95%CI 0.60, 1.20, p=0.36). 
Moreover, it was observed that patients who reported adherence to the recommended medication 
had 0.71-times lower risk of developing an ACS event within the decade as compared with those 
reported no adherence (95%CI 0.48, 1.03 p=0.11). Regarding the impact of the recent economic 
crisis on participants‘ adherence to prescribed medication, it was observed that 38.1% of the ―low‖ 
financial status patients reported poor compliance due to economic restraints compared with only 
20.8% of the ―very good‖ financial group (p<0.001). Accordingly, patients who reported replacing 
drugs to more affordable were 23.8% in the ―low‖ financial status vs. 12.2% in the ―good‖ financial 
group (p=0.16). Use and satisfaction of the offered public health care services (i.e. visits at regular 
intervals) was higher among ―good/very good‖ financial groups (20.0%) as compared with 
―low/moderate‖ groups (5.1%) (p=0.003).  

As regards the role of the other factors included in the model 4 (Table 3): age (HR per 1 year=1.07, 
95%CI 1.05, 1.08) and history of diabetes (HR=1.42, 95%CI 1.08, 1.87), were associated with 
increased risk of any ACS events, whereas female gender (HR=0.64, 95%CI 0.46, 0.89), physical 
activity (HR=0.73, 95%CI 0.55, 0.98) and no history of previous CVD event prior to the baseline 
(HR=0.61, 95%CI 0.46, 0.80) were associated with reduced risk of ACS. No other significant 
associations were observed. 

When the analysis was focused on fatal ACS events, the protective effect of ―good/very good‖ 
financial status as compared with the ―low/moderate‖ was still highly significant (HR=0.58, 95%CI 
0.43, 0.80, p=0.001). 
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Table 2. Distribution of 10-year all-cause mortality and ACS incidence, by financial status of the GREECS study 
participants (n=2,172). 

  Financial status group   

 Low 

(n=153) 

Moderate 

(n=1417) 

Good 

(n=551) 

Very good 

(n=51) 

Low / Very 
good ratio 

p
┴
 

All cause mortality, %       

Overall 29.4 35.9
*
 25.6 17.6

*
 1.7:1 <0.001 

Men 28.3 35.4
*
 25.4 10.5

*
 2.7:1 <0.001 

Women 31.5 37.0 26.7 38.5 0.8:1 0.31 

Incidence of ACS, %       

1-year after hospital 
discharge  

7.9 10.4 
10.7 

10.3 
0.8:1 

0.91 

10-year after hospital 
discharge 

31.4 38.7 35.4 39.2 0.8:1 0.22 

Men 32.3 39.8 37.6 39.5 0.8:1 0.47 

Women 29.6 35.4 23.3 38.5 0.8:1 0.16 

┴
p

 
for trend between financial status groups. 

*
p<0.05 for the comparisons between moderate, good, or very 

good vs. low financial status group (reference), after correcting the probability of the inflation of type I error 
because of multiple comparisons, using the Bonferroni rule. 

 

Table 3. Results from nested, multi-adjusted Cox-proportional hazard models regarding the association between 
baseline financial status and 10-year fatal or non-fatal incidence of ACS, among cardiac patients (n=2,172). 

 Hazard 
Ratio 

95% CI p Model adjusted for: 

     

Model 1: Financial status good/very 
good vs. low/moderate 

0.72 0.59, 0.88 0.001 Age, gender 

Model 2: Financial status good/very 
good vs. low/moderate 

0.76 0.60, 0.95 0.01 Age, gender, BMI, smoking, history 
of hypertension, 

hypercholesterolemia, diabetes, 
CVD and physical activity  

Model 3: Financial status good/very 
good vs. low/moderate 

0.76 0.61, 0.95 0.02 Model 2 plus MedDietScore 

Model 4: Financial status good/very 
good vs. low/moderate 

0.77 0.60, 0.98 0.04 Model 3 plus education status 

 

Discussion 

The association between financial status - a social class determinant -, all cause mortality, as well 
as 10-year risk of ACS incidence, in a sample of Greek ACS men and women patients, was studied 
here in the light of adherence to medication. It was observed that lower financial status was 
associated with higher 10-year all-cause mortality rates, a result that was also observed when the 
analysis was focused on the incidence of fatal or non-fatal ACS events. However, it should be 
underlined that the association between financial status and ACS risk was evident only when age, 
sex, medical history and lifestyle determinants, like dietary habits, smoking and physical activity 
level were taken into account. The latter means that although chance cannot be excluded (as 
shown by the extended 95%CIs); however after further adjustment, the association showed both a 
higher effect and reached significance, which suggests negative confounding by the risk factors 
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adjusted for. However, when adherence to medication was taken into account the previous 
relationship was not significant anymore. Moreover, patients reported poor compliance and rare 
use of the healthcare system mainly due to economic restraints they have recently faced because 
of the economical crisis. The latter findings deserve further attention since they may give light to 
the paths by which financial status may affect cardiac risk, and guide public health care authorities 
for better designing interventions at population level. Despite the limitations due to the 
observational nature and lack of more accurate measurements in determining social class, this 
study is one of the few cohorts that have evaluated this social determinant on cardiac health in 
such a long period and under the prism of adherence to medication. 

It has been reported that compared with the most economically advantaged groups, deprived social 
groups experience difficulties in accessing health care services, have different health care needs 
and are faced with living pressure-loading conditions (i.e. unemployment, marital disruption) and 
lack of social support [17]. Private household expenditures on health, including informal payments, 
lead to dissatisfaction and suboptimal drug compliance [18]. Decreased medical compliance is an 
important clinical and public health issue. Discontinuation of medical treatment results in adverse 
disease prognosis, increased mortality rates and impose a large economic burden on healthcare 
services [19, 20]. According to Marmot et al., social security coverage is a fundamental principle for 
all citizens and is associated with better health and decreases in all-cause mortality rates [21]. 
Indeed, the findings of the present study pointed out an excess all-cause mortality rate, during the 
10-year follow up, among ―low‖ financial status patients which could be explained by the fact that 
they were adopting less healthy habits like cigarette smoking, physical inactivity, unhealthy eating 
and had fewer years of education than the other financial groups. Education level has been closely 
related to income and health status, since it may reveal income inequalities and, as such, financial 
constraints lead to unhealthy behaviours and choices [22]. For example, the relationship between 
low-income and smoking has been attributed to the fact that the most financially deprived have 
lower cessation rates and lack of physical activity [23, 24]. Moreover, and in line with very recent 
data, high-income positions are more demanding and strenuous and employees are less likely to 
participate in outdoor recreational activities. As such, they may be at an increased risk of obesity, 
sedentarism, smoking and excess alcohol consumption and probably CVD [25]. However, in the 
present study high income patients were more likely to be engaged in physical activities at the 
beginning of the follow-up, adopt healthier dietary habits, smoke less (Table 1), but even when the 
aforementioned potential con founders were included in the risk model (Table 3, model 2) ―better‖ 
financial status did not lose its protective effect on ACS risk. The same effect of financial status on 
ACS risk was observed even when MedDietScore (Table 3, model 3) and education status (Table 
3, model 4) were added in the analyses. Moreover, it was observed that there is a higher percent of 
women having ACS in the low financial group compared with the rest (Table 1), but as revealed in 
the analysis of the follow-up data, women faced a lower risk of ACS as compared with men, and 
with no significant interaction with income groups. The latter may underline the role of gender 
independently of income on ACS risk in the studied population. 

A finding that deserves further attention is that non-adherence to medication seemed to play a 
critical role in the development of ACS, since it mediated the effect of financial status on cardiac 
risk. This observation underlines the emerging need for public health actions, especially in those 
people that are socially unprotected. It seemed that non-compliance to medication may have had to 
do with uninsured patients, without social protection, away from prevention community programs 
and from healthcare facilities. It has been reported that socioeconomically deprived people were 
more susceptible to adverse health outcomes [26, 27], a finding that was also confirmed in the 
present work since diabetes, hypercholesterolemia and history of CVD, were more frequently 
prevailed in the ―low/moderate‖ financial groups. The socioeconomic gradient of these cardio-
metabolic disorders could be explained by the increased consumption of ―junk‖ foods, high in 
saturated fats, trans and several other energy-dense foods [28]. However, there is an argument 
that low-income groups adopt ―expensive‖ habits like smoking, alcohol consumption and drug-use 
and become obese which leads to further correlations between psychosocial factors (e.g., job 
insecurity, lack of social support, depression) and health outcomes [29]. Behavioural change 
techniques leading to healthy dietary habits, smoking cessation, physical activity, moderate alcohol 
consumption, stress control and adherence to medical recommendations play a critical role in 
disease management [30]. The identification of environmental, lifestyle, as well as genetic factors, 
affecting the incidence and prevalence of cardiometabolic diseases should be the aim of future 
research to implement effective prevention strategies [31]. 
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Limitations 

Financial status was evaluated by patient self-reports; however, the wide classification used here 
may eliminate the bias derived through the inaccurate reports. Although self-reporting adherence to 
medication may be subject to bias due to over- or under-estimated information, it still remains the 
most common source of assessment. Moreover, compliance changes over time and may also 
cause recall bias.  

Conclusions 

Lower financial status was associated with increased all cause mortality and higher risk for 
recurrent ACS events, and part of its effect could be through lower adherence to the medication 
prescribed. These findings, further highlights the need to safeguard access to health care services 
and medication adherence, for secondary prevention of CVD, especially in times of financial crisis. 
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4.3.3   Ο ξόινο ηεο θαηάζιηςεο θαη ηεο νηθνγελεηαθήο θαηάζηαζεο ζηε 10εηή 

επίπησζε (2004-2014) ηνπ Ομένο Σηεθαληαίνπ Σπλδξόκνπ (ΟΣΣ) 

4.3.3.1 Μεηξήζηκα ραξαθηεξηζηηθά θαηά ηελ έληαμε ζηε κειέηε 

Ζ θαηαζιηπηηθή ζπκπησκαηνινγία, θαηά ηνλ ηειεπηαίν κήλα πξηλ ηελ έληαμε ζηε 

κειέηε, ηαμηλνκήζεθε κε ηελ Κιίκαθα ηνπ Κέληξνπ Δπηδεκηνινγηθψλ Δξεπλψλ γηα 

ηελ Καηάζιηςε (CES-D) (εχξνο 0-60). Ζ ζπγθεθξηκέλε θιίκαθα απνηειεί αμηφπηζην 

θαη έγθπξν εξγαιείν κέηξεζεο ηεο θαηάζιηςεο θαη έρεη ζηαζκηζηεί ζηνλ ειιεληθφ 

πιεζπζκφ. Οη αζζελείο ηαμηλνκήζεθαλ ζε 3 θαηεγνξίεο (ηξηηεκφξηα): (α) 1ν 

ηξηηεκφξην (CES-D<7) ζπάληα ζπκπηψκαηα, (β) 2ν ηξηηεκφξην (7<CES-D<20)  

κέηξηα ζπκπηψκαηα θαη (γ) 3ν ηξηηεκφξην (CES-D>20)  ζνβαξά ζπκπηψκαηα. Έλα 

επηπιένλ ζεκείν δηαρσξηζκνχ (>24) ρξεζηκνπνηήζεθε γηα λα ζπλεθηηκήζεη ηα 

κέηξηα/ζνβαξά ζπκπηψκαηα. Ζ νηθνγελεηαθή θαηάζηαζε, θαηά ηελ έληαμε ζηε 

κειέηε, ηαμηλνκήζεθε ζε 4 θαηεγνξίεο: (α) άγακνη, (β) έγγακνη/ζπκβίνη, (γ) 

δηαδεπγκέλνη, (δ) ρήξνη; Ωζηφζν, πξνθεηκέλνπ λα βειηησζεί ε πξνζαξκνγή ηνπ 

ππνδείγκαηνο ηεο αλάιπζεο (Cox regression) ζηα δεηγκαηηθά δεδνκέλα, νη 

παξαπάλσ θαηεγνξίεο ελψζεθαλ ζε δχν φπσο:  έγγακνη/ζπκβίνη έλαληη άγακνη/ 

δηαδεπγκέλνη/ρήξνη. 

4.3.3.2  Πνζνζηηαία θαηαλνκή δεκνγξαθηθώλ, ηξόπνπ δσήο θαη θιηληθώλ 

ραξαθηεξηζηηθώλ θαηά ηελ έληαμε ζηε κειέηε, αλάινγα κε ην επίπεδν 

θαηάζιηςεο θαη νηθνγελεηαθήο θαηάζηαζεο 

Ο δηάκεζνο ρξφλνο παξαθνινχζεζεο, ρσξίο επαλαιακβαλφκελν Ο επεηζφδην, 

ήηαλ 8,1 έηε γηα ηνπο αζζελείο ζην 1ν ηξηηεκφξην, 8,2 έηε γηα ηνπο αζζελείο ζην 2ν 

ηξηηεκφξην θαη 7,6 έηε γηα ηνπο αζζελείο ζην 3ν ηξηηεκφξην ηεο θιίκαθαο (p=0.003). 

Ζ κνλνπαξαγνληηθή αλάιπζε θαηέδεημε φηη, νη αζζελείο ζην 3ν θαη 2ν ηξηηεκφξην 

είραλ 24,3% θαη 9,7%, αληίζηνηρα, κεγαιχηεξν θίλδπλν επαλαιακβαλφκελνπ Ο 

επεηζνδίνπ ζπγθξηηηθά κε ηνπο αζζελείο ηνπ 1νπ ηξηηεκνξίνπ. Οκνίσο, νη αζζελείο 

ζην 3ν ηξηηεκφξην είραλ 44.7% (p=0.001) κεγαιχηεξν θίλδπλν ζαλαηεθφξνπ Ο 

ζπγθξηηηθά κε ηνπο αζζελείο ηνπ 1νπ ηξηηεκνξίνπ, ελψ δελ παξαηεξήζεθε 

ζπζρέηηζε ζπγθξηηηθά κε ηνπο αζζελείο ηνπ 2νπ ηξηηεκνξίνπ.  

 Πξνθεηκέλνπ λα πεξηγξαθεί θαιχηεξα ην πξνθίι ησλ αζζελψλ κε βάζε ην 

επίπεδν θαηαζιηπηηθψλ ζπκπησκάησλ, κειεηήζεθαλ δηάθνξα θνηλσληθν-

δεκνγξαθηθά, θιηληθά, ηξφπνπ δσήο θαη ηξφπνπ δσήο ραξαθηεξηζηηθά ησλ 

αζζελψλ. Οη αζζελείο ζην 3ν ηξηηεκφξην ηεο θιίκαθαο CES-D είραλ ιηγφηεξα έηε 
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εθπαίδεπζεο (p<0.001) θαη ήηαλ ιηγφηεξν πηζαλφ λα είλαη ζσκαηηθά δξαζηήξηνη 

(p<0.001), ζε ζχγθξηζε κε ηνπο αζζελείο ζην 1ν ηξηηεκφξην ηεο θιίκαθαο. Ωζηφζν, 

παξαηεξήζεθε κηθξφηεξνο επηπνιαζκφο αξηεξηαθήο ππέξηαζεο ζηνπο αζζελείο 

κε ζνβαξά θαηαζιηπηηθά ζπκπηψκαηα (3ν ηξηηεκφξην) ζε ζρέζε κε ηηο άιιεο δχν 

νκάδεο. Γελ παξαηεξήζεθαλ ζεκαληηθέο ζπζρεηίζεηο αλάκεζα ζην ηζηνξηθφ 

θαηαζιηπηηθψλ ζπκπησκάησλ θαη ησλ άιισλ θαξδην-κεηαβνιηθψλ παξαγφλησλ 

φπσο ζαθραξψδε δηαβήηε θαη ππεξρνιεζηεξνιαηκία (φιεο νη ηηκέο p> 0.05). 

4.3.3.3  Η 10εηήο επίπησζε ΟΣΣ (2004-2014), αλάινγα κε ηελ θαηάζιηςε θαη 

νηθνγελεηαθή θαηάζηαζε 

Αλαθνξηθά κε ηε ζρέζε κεηαμχ θαηάζιηςεο θαη νηθνγελεηαθήο θαηάζηαζεο, 

παξαηεξήζεθε πσο νη άγακνη θαη νη δηαδεπγκέλνη Ο αζζελείο είραλ πςειφηεξε 

βαζκνινγία ζηελ θιίκαθα CES-D, ζε ζχγθξηζε κε ηνπο έγγακνπο θαη ρήξνπο. 

Δπηπιένλ, ηα απνηειέζκαηα ηεο post-hoc αλάιπζεο θαηέδεημαλ φηη νη έγγακνη, 

άγακνη θαη δηαδεπγκέλνη είραλ κηθξφηεξν θίλδπλν γηα ζαλαηεθφξν Ο επεηζφδην, 

ζε ζρέζε κε ηνπο ρήξνπο. Γελ παξαηεξήζεθαλ ζεκαληηθέο δηαθνξέο φηαλ ε 

αλάιπζε επηθεληξψζεθε ζηε ζρέζε ησλ κε ζαλαηεθφξσλ Ο επεηζνδίσλ θαη ηεο 

νηθνγελεηαθήο θαηάζηαζεο, αθφκα θαη φηαλ ειήθζε ππφςε ην θαηψθιη > 24 ηεο 

θιίκαθαο, γηα ζνβαξή θαηάζιηςε. 

πσο πξναλαθέξζεθε, κηα αλαινγηθή δηαθνξά παξαηεξήζεθε κεηαμχ θαηάζιηςεο, 

νηθνγελεηαθήο θαηάζηαζεο θαη επίπησζεο Ο. Ωζηφζν, γηα ηνλ έιεγρν πηζαλψλ 

ζπγρπηηθψλ παξαγφλησλ δεκηνπξγήζεθαλ κνληέια ινγηζηηθήο παιηλδξφκεζεο. Ο 

έιεγρνο σο πξνο ηελ ειηθία θαη ην θχιν θαηέδεημε φηη 1-κνλάδα αχμεζεο ηεο 

θιίκαθαο CES-D ζπζρεηίζηεθε κε 1% πςειφηεξν θίλδπλν γηα επαλαιακβαλφκελα 

Ο επεηζφδηα (HR=1.01, 95%CI 1.01, 1.02). Μεηά απφ έιεγρν γηα πεξηζζφηεξνπο 

ζπγρπηηθνχο παξάγνληεο φπσο ΓΜ, θάπληζκα, MedDietScore, νηθνγελεηαθφ 

ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ θαη επίπεδν ζσκαηηθήο δξαζηεξηφηεηαο, ε ζρέζε 

κεηαμχ βαζκνινγίαο ηεο θιίκαθαο CES-D θαη ηνπ θηλδχλνπ γηα επαλαιακβαλφκελα 

Ο ζπκβάκαηα παξέκεηλε εμίζνπ ζεκαληηθή (HR=1.01, 95%CI 1.00, 1.02). ηαλ 

ζην κνληέιν πξνζηέζεθαλ θιηληθνί παξάγνληεο φπσο, ηζηνξηθφ αξηεξηαθήο 

ππέξηαζεο, ππεξρνιεζηεξνιαηκίαο θαη ζαθραξψδε δηαβήηε, ε παξαπάλσ ζρέζε 

εμαζζέληζε (HR=1.01, 95%CI 0.99, 1.02) θαη επαλήιζε ζε ζεκαληηθφ επίπεδν φηαλ 

ζπκπεξηιήθζεθε ε νηθνγελεηαθή θαηάζηαζε ζην ηειεπηαίν κνληέιν. ηαλ ε 

αλάιπζε επηθεληξψζεθε ζε ζαλαηεθφξα Ο ζπκβάκαηα , ε πξναλαθεξζείζα 
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ζρέζε παξέκεηλε ζηαηηζηηθά ζεκαληηθή, αθφκε θαη φηαλ έγηλαλ νη αλάινγεο 

δηνξζψζεηο (HR=1.02, 95%CI 1.01, 1.03). 

Δπηπιένλ, επεηδή παξαηεξήζεθε ζεκαληηθή αιιειεπίδξαζε κεηαμχ ηεο 

θαηάζιηςεο θαη ηεο νηθνγελεηαθήο θαηάζηαζεο ζηελ επίπησζε ησλ Ο 

ζπκβακάησλ (ζαλαηεθφξσλ ή κε) (p <0,001), δηελεξγήζεθε πεξαηηέξσ αλάιπζε 

κε δηαζηξσκάησζε ηεο νηθνγελεηαθήο θαηάζηαζεο. ηνπο «κε έγγακνπο» αζζελείο 

(πρ. άγακνη, δηαδεπγκέλνη, ρήξνη), 1-κνλάδα αχμεζε ηεο θιίκαθαο CES-D 

ζπζρεηίζηεθε κε 2% κεγαιχηεξν θίλδπλν γηα επαλαιακβαλφκελα Ο επεηζφδηα, 

θαηά ηε 10εηία (HR=1.02, 95%CI 1.00, 1.04), ελψ κεηαμχ ησλ 

«έγγακσλ/ζπκβηνχλησλ» αζζελψλ, δελ παξαηεξήζεθε ζεκαληηθή ζπζρέηηζε. 

Οκνίσο, ζηελ νκάδα ησλ «κε έγγακσλ» αζζελψλ, 1-κνλάδα αχμεζε ηεο θιίκαθαο 

CES-D ζπζρεηίζηεθε κε 4% πςειφηεξν θίλδπλν γηα ζαλαηεθφξν Ο επεηζφδην 

θαηά ηε 10εηία (HR=1.04, 95%CI 1.02, 1.06), ελψ κεηαμχ ηεο νκάδαο ησλ 

«έγγακσλ/ζπκβηνχλησλ» αζζελψλ, δελ παξαηεξήζεθε αληίζηνηρνο θίλδπλνο 

(HR=1.01, 95%CI 0.99, 1.02). 
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Abstract 

Background: The aim of the present work was to examine the association of depression and 
marital status, with the long-term prognosis of Acute Coronary Syndrome (ACS), among a Greek 
sample of cardiac patients. Methods: From October 2003-September 2004 a sample of 2,172 
consecutive ACS patients from 6 hospitals was enrolled. In 2013-14, the 10-year follow-up was 
performed in 1,918 participants. Depressive symptoms were evaluated using the validated CES-D 
score (range 0-60), while marital status was classified as: single, married/cohabitants, divorced and 
widowed at the time of entry to the study. Results: patients in the upper tertile of CES-D (>20 
score) had 41% (95%CI 14%, 75%) higher risk of ACS incidence as compared with those in the 
lowest (<7 score). In contrary, married patients had 29% lower risk (95%CI 6%, 46%) of ACS 
mortality compared with single, widowed or divorced. Multi-adjusted analysis revealed that, among 
the ―not married‖ patients, 1-point increase in the CES-D score was associated with 2% (p=0.02) 
and 4% (p=0.001) higher risk of having non- fatal or fatal cardiac events, respectively. 
Conclusions: The present study highlights the important role of depression in the context of 
marital relationships among ACS patients. Secondary public health care intervention programs are 
needed to improve patient outcomes and minimize disease burden in clinical and community 
setting. 

Key words: cardiovascular disease; marital status; depressive symptoms; risk factors; public 
health 

Introduction 

During the last years, depression and anxiety disorders have been regarded as major risk factors, 
equivalent to smoking, and diabetes mellitus, for the development and progression of heart disease 
(1). The potential mediating pathways, through which depression contributes to the pathogenesis of 
heart disease, could be explained by an increase in platelet reactivity, increased levels of 
inflammatory markers, disturbances of heart rate as well as discontinuation of medical treatment 
(2,3). There is also evidence that depression aggravates the course of cardio-metabolic risk factors 
(i.e. obesity, hypercholesterolemia, diabetes mellitus and hypertension) in a J-shaped relation and 
moreover the relationship is bidirectional (4, 5). Moreover, depression has not only been examined 
as a predictive risk factor for the occurrence of Acute Coronary Syndrome (ACS) (pre-ACS causal 
relationship), but also as a post-ACS risk factor with unfavorable effects on the disease prognosis.  
Evidence from recent meta-analysis, exploring the relationship between depression and 
cardiovascular outcome in terms of fatal or non-fatal events, showed that depressed cardiac 
patients had almost 3-fold increased risk of cardiac mortality and 1.59 times increased of nonfatal 
recurrent cardiac events compared with non-depressed groups (6). Additionally, in relation to other 
cardiac manifestations, depressive symptoms are commonly observed among ACS patients with 
the prevalence of major depression ranging from 17%-27%, probably attributed to the acute nature 
of the disease (7). It has been also documented that, marital status seems to influence the short-
term prognosis of ACS regardless patients‘ depression status. In Panagiotakos et al study, never-
married patients experienced almost 2-times higher risk of recurrent events (fatal or non-fatal) 
during hospitalization or within the first month after discharge compared with married patients. It 
was also revealed that never-married were less frequently to have hypertension or diabetes 
compared with married, divorced or widowed (8). 
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   However, there is little evidence regarding the association between psychological disorders 
and long-term prognosis, in cardiac patients. Additionally, the impact of marital status in cardiac 
survivors‘ mental health has rarely been explored, and needs in depth study, so as to provide a 
critical guidance towards an optimal psychological support and disease management. Therefore, 
the aim of the present work, and under the context of the GREECS (GREEk acute Coronary 
Syndrome) multi-center, longitudinal study (9), was to investigate the association between 
depression and the 10-year risk for fatal or non-fatal ACS events, as well as the role of marital 
status on the above relationship, among patients who had had an acute cardiac event. 

Methods 

Sampling procedure at baseline examination 2003-2004 

GREECS is a prospective, observational study, established in 2003. that the main goal of the study 
was to evaluate the annual incidence of ACS, as well as the role of various CVD risk factors on the 
development and prognosis of ACS patients. From October 2003 to September 2004, n=2,172 
consecutive patients with discharge diagnosis of ACS (i.e., acute myocardial infarction (AMI) or 
unstable angina (UA)) that were hospitalized in the cardiology clinics or the emergency units of 6 
major General Hospitals in Greece (i.e., Hippokration hospital in Athens and the general prefectural 
hospitals in Lamia, Karditsa, Halkida, Kalamata and Zakynthos island) were enrolled into the study 
(participation rate varied from 80 to 95%). The hospitals were selected in order to represent 
populations with various socio-economic, cultural and regional characteristics. Of the enrolled 
patients, n=1,649 (76%) were men (65 ± 13 years) and n=523 (24%) were women (62 ± 11 years) 
(p for age and gender differences <0.001). With the exception of Athens, where there are several 
other hospitals, all the other hospitals cover the whole population of the aforementioned regions, 
including urban and rural areas. At entry, as well as during hospitalization biomarkers suggesting 
cardiac injury and AMI such as, troponin I, creatine kinase (CK) and the MB fraction of total CK 
(CK-MB) were measured in all patients. Moreover a 12-lead electrocardiogram (ECG) was 
performed and clinical symptoms were evaluated in all patients, by a cardiologist. AMI was defined 
by typical rise and gradual fall (for troponin) or more rapid rise and fall (for CK-MB) of biochemical 
markers of myocardial necrosis with at least one of the following: (a) ischemic symptoms, (b) 
development of pathologic ST waves on the ECG, (c) ECG changes indicative of ischemia (ST 
segment elevation or depression), or, (d) coronary artery intervention (e.g. coronary angioplasty) 
(10). UA was defined by the occurrence of one or more angina episodes, at rest, within the 
preceding 48 h, corresponding to class III of the Braunwald classification (11). Medical information 
was retrieved through hospital records.  

Investigated measurements at baseline examination 

The baseline examination included a variety of clinical, biochemical, socio-demographic and 
lifestyle characteristics of the patients. Particularly, socio-demographic and lifestyle characteristics 
included: age, sex, physical activity, dietary and smoking habits, years at school, financial and 
marital status and psychological evaluation. Specifically, depressive symptomatology during the 
past month was determined by the Center of Epidemiological Studies-Depression (CES-D) scale 
(range 0–60) (12). The scale has been found a reliable and valid measure of depressive 
symptomatology and has been validated for the Greek population [13]. Patients were divided in 
three equal size categories (tertiles): (a) 1

st
 tertile (CES-D<7), that represents rare symptoms, (b) 

2
nd

 tertile (7<CES-D<20), moderate symptoms and (c) 3
rd

 tertile (CES-D>20) severe symptoms. An 
additional cut-off point of >24 was used to combine moderate/severe depression (13). Marital 
status was classified in four categories: (a) single at the time of the event, (b) married/cohabitants, 
(c) divorced, (d) widowed; however, to improve the consistency of Cox analysis, the above 
categories have been merged into two, i.e. married/cohabitants vs. single/divorced/widowed. 
Financial status was classified as: ―low‖ (<9,000€), ―moderate‖ (<18,000€), ―good‖ (<48,000€) and 
―very good‖ (>48,000€). Dietary habits were evaluated using a validated food frequency 
questionnaire and the level of adherence to the Mediterranean dietary pattern was assessed using 
the MedDietScore (range 0 - 55) (14). Higher values of this diet score indicate greater adherence to 
the Mediterranean diet. Physical activity was evaluated through a self-reported questionnaire 
provided by the American College of Sports Medicine (15); physical activity was defined as any 
engagement in activities of at least 3 times/week and for at least 30 min. Years of smoking were 
recorded; current smokers were defined by the protocol of the study as those who smoked at least 
1 cigarette/day or have stopped smoking during the past 12 months while the rest who smoked at 
some time were defined as past smokers. The rest of the patients were defined as never or 
occasional smokers. As regards medical history, it was retrieved during the physical examination 
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and through the patient‘s medical records and included the detailed assessment of hypertension, 
hypercholesterolemia, diabetes and any previous CVD event (i.e., prior to the baseline), as well as 
the pharmaceutical treatment and management of these conditions. Body mass index (BMI) was 
calculated as weight (in Kg) divided by height (in m) squared. Obesity was defined as BMI > 29.9 
kg/m

2
.  

Further details about the aims, measurements and baseline procedures of the GREECS study may 
be found elsewhere (9). 

Follow-up evaluation 

During 2013-2014, the 10-year follow-up of the patients was performed by the study‘s investigators. 
Information from n=1,918 of the initially enrolled patients was retrieved; the remaining n=254 
patients were lost after the 1st year of follow-up and considered as censored in the statistical 
analysis (i.e. participation rate 88.4%). Vital status and development of ACS was evaluated using 
WHO-ICD-9 coding (as it was also performed in the 30-day, 6-month and 1-year follow-up that has 
been reported in previous publications) (9). All patients were interviewed by using a standard 
questionnaire. No differences were observed between those participated in the 10-year follow-up 
and those lost in all baseline clinical and lifestyle factors (all p‘s >0.50).  

Endpoints at 10-year follow-up 

The endpoints studied in the 10-year follow-up were recurrent fatal or non-fatal ACS events.  In 
particular, the development of a new AMI, angina pectoris, other identified forms of ischemia 
(WHO-ICD coding 410-414.9, 427.2, 427.6), heart failure of different types and chronic arrhythmias 
(WHO-ICD coding 400.0-404.9, 427.0 -427.5, 427.9-), were recorded. 

Bioethics  

The study was approved by the Medical Research Ethics Committee of the participating Institutions 
and was carried out in accordance with the Declaration of Helsinki (1989) of the World Medical 
Association. All patients were informed about the aims and procedures of the study and signed an 
informed consent. 

Statistical analysis  

Continuous variables are presented as mean values ± standard deviation, while categorical 
variables are presented as absolute and relative (%) frequencies. Associations between normally 
distributed continuous variables and groups of the patients were evaluated through the t-test or the 
analysis of variance (ANOVA), after controlling for equality of variances (homoscedacity). Due to 
multiple comparisons the Bonferroni rule was applied to correct for the inflation of Type - I error. 
Associations between categorical variables were tested by the use of the chi-squared test. 
Correlations between continuous variables were evaluated by the use of Pearson‘s correlation 
coefficient for the normally distributed and by the use of Spearman‘s rho coefficient for the ordinal 
or skewed variables. The association between patients' CES-D Scale scores, which were used as 
a continuous variable in the inferential analysis, and 10-year ACS outcomes was evaluated by the 
use of Cox proportional hazard models; nested models were used to evaluate the potential 
mediating effect of patient characteristics on the tested relationship. Proportionality of the hazards 
was graphically tested by plotting the log (-log(survival)) vs. the log- of survival time. First order 
interactions between marital status and CES-D scale were also evaluated. Appropriate tests for 
goodness-of-fit (i.e., deviance and Pearson‘s residuals) were applied. Results are presented as 
hazard ratios (HR) and their corresponding 95% confidence intervals (95% CI). All statistical 
calculations were performed with the SPSS version 21 software (IBM Hellas Inc, Athens, Greece). 

Results 

Depression, marital status and 10-year recurrent ACS events 

The median ACS event free follow-up time was 8.1 years for patients in the 1
st
 tertile, 8.2 years for 

patients in the 2
nd

  tertile, and 7.6 years for patients in the 3
rd

 tertile of CES-D scale (p=0.003). 
Moreover, patients in the 3

rd
 and 2

nd
 CES-D tertile had 24.3% and 9.7% higher risk for any ACS 

event, respectively, as compared with patients in the 1
st
 terile (Table 1). Similarly, patients in the 3

rd  

tertile had 44.7% (p=0.001) higher ACS mortality, as compared with patients in the 1
st
 terile, while 

no association was observed as regards patients in the 2
nd

 CES-D tertile (Table 1).  

In order to better describe patients‘ profile by depression status, in Table 1 various socio-
demographic, clinical, lifestyle and behavioural characteristics of the patients, are also presented. 
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Patients in the 3
rd

 tertile of the CES-D score had fewer years of education (p  0.001) and were 

less likely to be physically active (p  0.001), as compared with the patients in the 1
st
 tertile of the 

score. However, history of hypertension was less frequent among patients with severe depressive 
symptoms (3

rd
 tertile) compared with the other two groups; no significant associations were 

observed between history of depressive symptoms and the other cardio-metabolic factors like 
diabetes and hypercholesterolemia (all p values >0.05).  

 

 Table 1. Baseline demographic, lifestyle and clinical characteristics of the GREECS study participants, by 
depression status (n=2172). 

   Tertiles of the CES-Depression score  

Baseline factors Overall  1
st

 tertile 

<7 

(n=739) 

2
nd

 tertile 

7-20 

 (n=749) 

3
rd

 tertile 

>20 

 (n=681) 

p 

Age (years), mean(SD) 66 (13.0) 66 (13.2) 66 (12.3) 66 (13.6) 0.41
†
 

Men, % 76 76 75 77 0.72
┴
 

Years of smoking, mean(SD) 32 (12.3) 32 (12.9) 33 (13.1) 32 (12.1) 0.74
††

 

Current smokers, % 32 29 33 34 0.15
┴
 

Years of school, mean(SD) 7.7 (4.2) 8.0 (4.4) 8.0 (4.3) 7.0 (4.2)
*
 <0.001

††
 

MedDietScore (0-55), mean(SD)  28.3 (5.6) 28.5 (5.7) 28.6 (5.7) 27.9 (5.5) 0.11
†
 

Physical activity, % 38 45 38
*
 32

*
 <0.001 

Obesity, % 23 25 22 21 0.09
┴
 

History of hypertension, yes % 53 55 55 49
*
 0.03

┴
 

History of diabetes, yes % 32 32 30 34 0.19
┴
 

History of hypercholesterolemia, yes % 46 50 45 44 0.12
┴
 

History of CVD (prior to baseline event), yes % 58 58 61 58 0.48
┴
 

         10-year follow-up data 

ACS mortality, % 17.7 15.2 16.3 22.0
*
 0.001

┴
 

ACS events overall, %        37.7 33.7 37.0
*
 41.9

*
 0.006

┴
 

p
 
for trend; chi-squared test (

┴
), Analysis of Variance (

†
) or non-parametric Kruskal-Wallis (

††
) have been used 

to compare baseline factors between groups. 
*
p<0.05 for the comparisons between 2

nd
, 3

rd
 vs. 1

st
 tertile of 

CES-D scale (reference category), after correcting the probability of the inflation of type I error because of 
multiple comparisons, using the Bonferroni rule.  

 

 As regards depression and marital status, it was clearly revealed that single and divorced 
ACS patients had higher CES-D score as compared with the married and widowed (Table 2). In 
addition, post-hoc analysis revealed that married or single or divorced had lower risk for ACS 
mortality, as compared with widowed; no significant differences were observed between married, 
single or divorced patients as regards ACS mortality. Moreover, no significant differences were 
observed when the analysis was focused on non-fatal ACS events and marital status, even when 
the CES-D score >24 threshold for clinically significant depression was taken into account (Table 
2).  
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Table 2. Depression, 10- year ACS mortality and morbidity by marital status of the GREECS study patients 
(n=2172). 

 Marital  status group  

 Married 

(n=1711) 

Single 

(n=102) 

Divorced 

(n=57) 

Widowed 

(n=220) 

p 

CES-D score, mean(SD) 13.7±11.9 16.1±11.7
*
 16.9±15

*
 12.8±12.7 0.03

††
 

ACS mortality, % 16.7
*
 15.7

*
 15.8

*
 25.9 0.01

┴
 

ACS events overall, %        37.4 34.3 40.4 38.8 0.88
┴
 

CES-D <25,%  36.7 31.6 37.5 37.4 0.82
┴
 

       CES >=25, %       40.2 42.3 47.1 41.5 0.95
┴
 

p
 
for trend; chi-squared test (

┴
), Analysis of Variance (

†
) or non-parametric Kruskal-Wallis (

††
) have been used 

to compare baseline factors between groups. 
*
p<0.05 for the comparisons between marital status groups, after 

correcting the probability of the inflation of type I error because of multiple comparisons, using the Bonferroni 
rule.  

 

 As indicated above a proportional difference between depression, marital status and ACS 
incidence was observed. However, residual confounding may exists; thus, nested models were 
applied (Table 3). Age- and sex- only adjusted model revealed that 1-point increase in the CES-D 
score was associated with 1% higher risk of having recurrent events after an ACS (model 1). 
When, BMI, smoking, MedDietScore, family history of CVD and physical activity level, were also 
included in the model as potential mediating factors, the trend of the relationship between the CES-
D score and the risk for ACS recurrent events remained the same (Table 3, model 2). However, 
when co-morbidities (i.e., history of hypertension, hypercholesterolemia and diabetes) were added 
in the analysis (Table 3, model 3), the above relationship was attenuated and became significant 
again when marital status was included in the last model (Table 3, model 4). When the analysis 
was focused on fatal ACS events, the aforementioned relationship remained significant, even when 
various adjustments were made (Table 3). 

 

Table 3. Results from nested Cox proportional hazards models regarding the association between CES-D Scale and 10-
year ACS fatal or non-fatal event  among cardiac patients (n=2172). 

 

Models for any ACS event 

Hazard 
Ratio 

95% CI p  

Model adjusted for: 

Model 1: CES-D – score per 1 point    1.01 1.01, 1.02 0.01 Age, gender 

Model 2: CES-D – score per 1 point    1.01 1.00, 1.02 0.05 Age, gender, BMI, smoking, 
MedDietScore, family history of 

CVD and physical activity  

Model 3: CES-D – score per 1 point    1.01 0.99, 1.02 0.14 Model 2 plus history of 
hypertension, 

hypercholesterolemia, diabetes 

Model 4: CES-D – score per 1 point    1.01 1.00, 1.02 0.05 Model 3 plus marital status 

Model for fatal ACS events:  

CES-D – score per 1 point    

 

1.02 

 

1.01, 1.03 

 

0.001 

 

factors used in Model 4  

 

Moreover, a significant interaction between depression and marital status on ACS fatal or non-fatal 
events development was observed (p<0.001). Thus, further analysis was applied to evaluate the 
association between depressive symptoms and the 10-year risk for ACS events, after stratifying the 
analysis by marital status. Regarding the ―not married‖ patients (i.e., single, divorced, widowed), it 
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was revealed that 1-point increase in the CES-D score was associated with 2% higher risk of 
having recurrent ACS events within the decade, while among ―married/ cohabitants‖ patients, no 
significant association was evident (Table 4). Accordingly, in the ―not married‖ group 1-point 
increase in the CES-D score was associated with 4% higher risk of having fatal ACS event within 
the decade, while, again among the ―married/ cohabitants‖ group, such risk was not evident. 

 

Table 4. Results from Cox proportional hazard models regarding the association between CES-
Depression Scale and 10-year fatal or non-fatal ACS event, among cardiac patients, stratified by 
marital status (n=2172). 

Marital status / Any ACS event Hazard 
Ratio 

95% CI p 

Not Married (single, divorced, widowed)    

CES-D – score per 1 point 1.02 1.00, 1.04 0.02 

Married / cohabiting     

CES-D – score per 1 point 1.00 0.99, 1.01 0.61 

Marital status / fatal ACS event    

Not Married (single, divorced, widowed)    

CES-D – score per 1 point 1.04 1.02, 1.06 0.001 

Married / cohabiting    

CES-D – score per 1 point 1.01 0.99, 1.02 0.11 

 Models were adjusted for age, gender, BMI, smoking, MedDietScore, family history of CVD, physical activity, 
history of hypertension, hypercholesterolemia, and diabetes. 

Discussion 

The findings of the present work illustrate the significant role of depression in the context of marital 
status in the long-term cardiovascular prognosis, among 2172 ACS patients, in Greece. 
Specifically, it was revealed that depressive symptoms represent a significant risk factor for 
recurring ACS events, but only among those without spousal support. Additionally, divorced and 
widowed had increased risk of having recurrent fatal or non- fatal cardiac events compared with 
married/cohabitant and single patients (Table 2). Marital status has been identified as a salient risk 
factor in the prevalence of depression, resulting in adverse disease outcomes. In the present 
analysis, when marital status was accounted for, the effect of depression on ACS risk was 
enhanced (model 4, Table 3). It seems that there is an interaction effect of marital status on 
depression and the course of cardiovascular disease. No meaningless to say that cardiac patients 
frequently suffer from depressive symptoms, which are linked to poor adherence to medical 
treatment. Subsequently, non-adherence leads to disease complications and increased use of 
health care services with serious clinical implications. Recent data documented that ACS patients 
living alone had almost 30% higher risk of recurrent coronary events and mortality, in both genders, 
compared with those not living alone (16,17). There are three theories supporting the possible 
pathways through which marital relationships affect mental health and quality of life. Social 
causation theory (marital status influences health) encompasses commitment due to social 
desirability or stability and provision through social/economic protection; selection theory (health 
influences marital status) which supports that healthy individuals are more likely to stay married; 
―anti-stress theory‖, avoidance of stressful life events like divorce (18,19). The quality of assistance 
and psychological support provided by the spouse (or partner), as a caregiver, may positively affect 
patients‘ life expectancy and accordingly reduce the burden of heart disease and its associated 
health care costs. However, family caregivers are also susceptible to mental disorders due to the 
overwhelming duty of supporting a chronically ill person. Palliative care programs, for both patients 
and their families, even in the early stages of the disease may be proved highly effective on the 
long-term course of the disease (20).   

 Regarding the demographic, lifestyle and clinical characteristics in relation to depressive 
symptoms, it was observed that patients in the highest depression tertile were more likely to be 
sedentary and less educated; however they seem to have lower levels of blood pressure, while no 
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associations were observed between the severity of depressive symptoms and the other two co-
morbidities such as diabetes and hyper-cholesterolemia (Table 1). In line with the above findings, 
very recent data supported the non-linear association between cardiometabolic risk factors and 
cardiovascular disease and mortality, with a possible explanation that the J-shaped relationship 
between depression and cardiometabolic factors reflects the frequent use in depression screening 
among individuals with either low or high cardiometabolic risk scores (21).  However, it is worth 
mentioning, regardless the lack of association with the cardio-metabolic disorders, that patients 
with severe depressive symptoms had significantly higher risk for 10-year ACS recurrent events 
(fatal or non-fatal) compared with patients having rare or moderate depressive symptoms. It has 
been recently documented that depression negatively affects the prognosis of ACS due to 
decreased quality of life. Regardless the successful pharmaceutical and clinical treatment, 
depression may significantly undermine patients quality of life, with adverse effects in the disease 
outcome (22,23). The American Heart Association, estimating depression as a major risk factor in 
the secondary prevention of heart disease, has recommended that all cardiac patients should be 
screened by a simple test called the Patient Health Questionnaire (PHQ-2). Patients with positive 
results should be treated either with antidepressant or counselling approach (or even both) and 
monitored with regular medical visits so as to evaluate depression management with possible 
improvements in the disease outcome (24).  

After adjustment for several potential confounders, the harmful effect of depressive symptoms on 
ACS events remained statistically significant when age, gender, BMI, smoking, MedDietScore, 
family history of CVD and physical activity were included in the models 1 & 2 (Table 3); whereas 
such effect became non-significant when clinical characteristics (i.e. history of hypertension, 
hypercholesterolemia and diabetes) were taken into account, in model 3. However, when marital 
status was added (Model 4, Table 3),  it was revealed that per 1-point increase in the CES-
Depression score there was 2% significant higher risk of having fatal cardiac event and 1% higher 
risk of having recurrent cardiac events, within the decade. Similarly, among patients who were not 
married (i.e. single, divorced, widowed) 1-point increase in the CES-D score was associated with 
4% higher risk of having fatal cardiac event (p=0.001), while among married/ cohabiting patients, 
such risk was not evident (Table 4).  The association between depression and cardiac mortality 
has been mainly studied among patients with recent diagnosis of ACS (25, 26); however, the 
present study is one of the very few studies that have examined the contribution of depression on 
the long-term disease progression.  It is documented that, depressed cardiac patients fail to adopt 
a heart-healthy lifestyle, a cornerstone of cardiovascular disease prevention (in primary and 
secondary level), despite their awareness of the potential negative consequences of non-
compliance (27, 28). One of the main features characterising depression is the diminished 
concentration and decisiveness along with loss of interest and pleasure, which are commonly 
regarded as mild first episodes, but they predict a more severe course (29). Given the fact that 
major depressive symptoms have high re-currency rates, an early diagnosis and therapy may 
reduce mortality and improve disease prognosis (30). 

Several biological and behavioural mechanisms have been considered responsible in the 
relationship between depression and cardiovascular disease. Increased levels of platelets and 
inflammatory factors, increased C-reactive protein, disruption on vascular function as well as 
physical, inactivity, unhealthy diet, poor medical adherence, social isolation and chronic stressful 
conditions are some of the factors highly associated with adverse disease prognosis (31,32). 
Another study supported the influence of genetic factors on the occurrence of depressive 
symptoms; an interaction of the S allele of 5-HTTLPR (serotonin transporter) with depressive 
symptoms was found which subsequently affects the risk of recurrent cardiac events (33). It has 
also been documented that patients with more severe depressive symptoms had fewer years of 
education compared with those with rare depressive symptomatology. In line with the above 
results, it is estimated that low educational level is an important factor explaining the prevalence of 
depressive symptoms; similarly, the social support and financial opportunities that the high 
educated are benefited by, may provide long-term resilience to stress and therefore emotional well-
being (34). 

Limitations 

The present study, despite the strong findings with particular public health meaning, has some 
limitations that should be acknowledged for better interpreting the results. All patients' 
characteristics were measured once, at the baseline examination, and therefore may be prone to 
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life-course changes during the decade of follow-up and, consequently influence the robustness of 
the findings.   

Conclusions 

In this work, and based on a long term follow-up period of a large sample of cardiac patients, 
evidence on the moderating role of marital status in the relationship between depressive symptoms 
and ACS prognosis. The fact that, less is known about the aforementioned relationship in a 
community setting, the present data highlight the importance of implementing effective public 
health interventions on psychosocial support which may positively affect cardiovascular disease 
outcomes.  
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4.3.4   Κάπληζκα θαη 10εηήο (2004-2014) πξόγλσζε Ομένο Σηεθαληαίνπ 

Σπλδξόκνπ (ΟΣΣ): ε κειέηε GREECS 

4.3.4.1 Μεηξήζηκα ραξαθηεξηζηηθά θαηά ηελ έληαμε ζηε κειέηε 

Αλάινγα κε ηηο θαπληζηηθέο ζπλήζεηεο, νη αζζελείο θαηεγνξηνπνηήζεθαλ ζε λπλ 

θαπληζηέο, πξψελ θαπληζηέο θαη ζπάληνη ή κε θαπληζηέο. Ωο λπλ θαπληζηέο 

ζεσξήζεθαλ φζνη θάπληδαλ ην ιηγφηεξν έλα ηζηγάξν ηελ εκέξα ή δηέθνςαλ ηα 

θάπληζκα κέζα ζηνπο πξνεγνχκελνπο 12 κήλεο. Οη αζζελείο πνπ είραλ δηαθφςεη 

ην θάπληζκα πεξηζζφηεξν απφ έλα ρξφλν νξίζηεθαλ σο πξψελ θαπληζηέο. ινη νη 

ππφινηπνη ζεσξήζεθαλ σο ζπάληνη ή κε θαπληζηέο. Έγηλαλ εξσηήζεηο ζρεηηθά κε 

ηα έηε θαπλίζκαηνο, ηνλ ηχπν ησλ ηζηγάξσλ (ειαθξχ, βαξχ), ηνλ αξηζκφ ησλ 

ηζηγάξσλ/εκέξα, θάπληζκα ζην ρψξν εξγαζίαο ή/θαη ζην ζπίηη; γηα ηνπο πξψελ 

θαπληζηέο θαηαγξάθεθαλ ηα έηε δηαθνπήο ηνπ θαπλίζκαηνο. 

 Αλάινγα κε ηελ θαηαλάισζε ησλ παθέησλ/έηε, δεκηνπξγήζεθαλ ηέζζεξα 

ηεηαξηεκφξηα: (α) 1ν ηεηαξηεκφξην (0 παθέην/έηε), (β) 2ν ηεηαξηεκφξην (<30 

παθέηα/έηε), (γ) 3ν ηεηαξηεκφξην (30-60 παθέηα/έηε), (δ) 4ν ηεηαξηεκφξην (>60 

παθέηα/έηε). Ζ ζπγθεθξηκέλε ηαμηλφκεζε παξείρε θαιχηεξε θαηαλνκή ηνπ 

δείγκαηνο ζηηο ππννκάδεο. Δπηπξφζζεηα, θαηαγξάθεθε θαη ε παξάκεηξνο ηεο 

έθζεζεο ησλ αζζελψλ ζην παζεηηθφ θάπληζκα (ρψξνο εξγαζίαο, ζπίηη, 

θνηλφρξεζηνη ρψξνη), γηα πεξίπνπ 30 ιεπηά εκεξεζίσο θαη ηνπιάρηζηνλ 3 εκέξεο 

ηελ εβδνκάδα. 

4.3.4.2  Πνζνζηηαία θαηαλνκή δεκνγξαθηθώλ, ηξόπνπ δσήο θαη θιηληθώλ 

ραξαθηεξηζηηθώλ, θαηά ηελ έληαμε ζηε κειέηε, ζε ζρέζε κε ην θάπληζκα 

 Απφ ην ζχλνιν ησλ αζζελψλ, ην 34% δήισζαλ κε θαπληζηέο, ην 33% 

δήισζαλ λπλ θαπληζηέο θαη ην 33% αλέθεξαλ φηη είραλ δηαθφςεη ην θάπληζκα. Ζ 

πιεηνλφηεηα ησλ θαπληζηψλ (94%) πξνηηκνχζε ην θάπληζκα ηζηγάξσλ θαη ην 

ππφινηπν (6%) θαπλφ ή πίπα. Απφ ηνπο κε θαπληζηέο, ην 48% δήισζαλ φηη 

εθηίζεληαη ζε παζεηηθφ θάπληζκα ζην ρψξν εξγαζίαο ή ζην ζπίηη. Οη αζζελείο πνπ 

βξίζθνληαλ ζην 3ν θαη 4ν ηεηαξηεκφξην είραλ κηθξφηεξε επηβίσζε ζε ζχγθξηζε κε 

φζνπο βξίζθνληαλ ζην 1ν θαη 2ν ηεηαξηεκφξην (p<0,01); δελ παξαηεξήζεθε 

ζηαηηζηηθά ζεκαληηθή δηαθνξά κεηαμχ 3νπ θαη 4νπ ηεηαξηεκνξίνπ (p=0,78). Ζ 

κνλνπαξαγνληηθή αλάιπζε θαηέδεημε φηη νη αζζελείο πνπ ήηαλ θαπληζηέο θαη 

βξίζθνληαλ ζην 4ν ηεηαξηεκφξην, θαηά ηελ έληαμε ζηε κειέηε, ήηαλ πην πηζαλφ λα 
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είλαη κηθξφηεξεο ειηθίαο, θπξίσο άλδξεο, λα αλαθέξνπλ πςειφηεξε θαηαλάισζε 

ζε αιθνφι θαη θαθέ θαη λα έρνπλ νηθνγελεηαθφ ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ. 

Δπηπιένλ, νη αζζελείο ζην 1ν ηεηαξηεκφξην αλάθεξαλ ρακειφ/κέηξην εηζφδεκα, 

ιηγφηεξα έηε εθπαίδεπζεο, ηζηνξηθφ αξηεξηαθήο ππέξηαζεο θαη ζαθραξψδε 

δηαβήηε ήηαλ ιηγφηεξν ζσκαηηθά δξαζηήξηνη θαη αθνινπζνχζαλ κηα δηαηξνθή 

θνληά ζηε Μεζνγεηαθφ πξφηππν. 

4.3.4.3 Η 10εηήο (2004-2014) επίπησζε ΟΣΣ, ζε ζρέζε κε ην θάπληζκα 

Ο δηάκεζνο ρξφλνο ρσξίο εκθάληζε δεχηεξνπ ζπκβάκαηνο Ο ήηαλ 8,3 ρξφληα 

γηα ηνπο αζζελείο ζην 1ν ηεηαξηεκφξην, 8,2 έηε γηα ηνπο αζζελείο ζην 2ν 

ηεηαξηεκφξην, 8,1 έηε γηα ηνπο αζζελείο ζην 3ν ηεηαξηεκφξην θαη 7,5 ρξφληα γηα 

ηνπο αζζελείο ζην 4ν ηνπ παθέηνπ-έηε (p=0.001). Οη αζζελείο ζην 4ν ηεηαξηεκφξην 

είραλ 57,8% πςειφηεξε ζλεηφηεηα Ο θαη 24,6% κεγαιχηεξν θίλδπλν εκθάληζεο 

δεχηεξνπ ζπκβάκαηνο Ο (ζαλαηεθφξνπ ή κε). 

 ε πεξαηηέξσ έιεγρν γηα πηζαλνχο ζπγρπηηθνχο παξάγνληεο θαη κεηά απφ 

δηφξζσζε σο πξνο ηελ ειηθία θαη ην θχιν, θάλεθε φηη γηα θάζε 30 παθέηα-έηε 

θαπλίζκαηνο ν θίλδπλνο γηα Ο απμαλφηαλ θαηά 13% (95%CI 1.03,1.30). ηαλ 

ιήθζεθαλ ππφςε ν ΓΜ, ην MedDietScore θαη ην επίπεδν ζσκαηηθήο 

δξαζηεξηφηεηαο, ε ζρέζε κεηαμχ θαπλίζκαηνο θαη θηλδχλνπ γηα 

επαλαιακβαλφκελν Ο, παξέκεηλε ζηαηηζηηθά ζεκαληηθή (HR= 1.09 95%CI 

1.03,1.30). Δπηπιένλ, φηαλ ιήθζεθε ππφςε θαη ην θιηληθφ ηζηνξηθφ (πρ. 

αξηεξηαθήο ππέξηαζεο, ππεξρνιεζηεξνιαηκίαο, ζαθραξψδε δηαβήηε θαη 

νηθνγελεηαθφ θαξδηαγγεηαθφ ηζηνξηθφ), ε ζρέζε παξέκεηλε εμίζνπ ζεκαληηθή (HR= 

1.06 95%CI 1.03,1.30). Γελ παξαηεξήζεθαλ ζεκαληηθέο αιιειεπηδξάζεηο κεηαμχ 

θαπλίζκαηνο, ειηθίαο θαη θχινπ ζηε 10εηή πξφγλσζε (all p’s >0,50), 

ππνδειψλνληαο ηελ απνπζία βηνινγηθήο επίδξαζεο ζηε ζρέζε θαπλίζκαηνο θαη 

Ο. 

Δπηπιένλ, δηελεξγήζεθε αλάιπζε γηα ηνλ έιεγρν ηεο ζρέζεο κεηαμχ ηεο έθζεζεο 

ζε παζεηηθφ θάπληζκα θαη ηε 10-εηή επίπησζε Ο.  Σν 52% ησλ «κε 

θαπληζηψλ» αζζελψλ πνπ παξνπζίαζαλ δεχηεξε εθδήισζε Ο, θαηά ηε 

δηάξθεηα ηεο 10εηίαο, αλέθεξαλ φηη είραλ εθηεζεί ζε παζεηηθφ θάπληζκα ζε ζρέζε 

κε ην 46% ησλ αζζελψλ πνπ δελ είραλ επαλαιακβαλφκελν επεηζφδην (p=0.01). 

Γελ παξαηεξήζεθε ζεκαληηθή ζπζρέηηζε φηαλ ε αλάιπζε επηθεληξψζεθε ζηα 

ζαλαηεθφξα ζπκβάκαηα Ο (p=0,45). ηαλ έγηλαλ πεξαηηέξσ δηνξζψζεηο σο 
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πξνο ηελ ειηθία, θχιν, ΓΜ, θάπληζκα, MedDietScore, ζσκαηηθή δξαζηεξηφηεηα, 

ηζηνξηθφ αξηεξηαθήο ππέξηαζεο, ππεξρνιεζηεξνιαηκίαο, ζαθραξψδε δηαβήηε θαη 

ην νηθνγελεηαθφ θαξδηαγγεηαθφ ηζηνξηθφ, θάλεθε φηη νη αζζελείο πνπ αλέθεξαλ 

έθζεζε ζε παζεηηθφ θάπληζκα είηε ζην ρψξν εξγαζίαο, ζην ζπίηη, είηε ζε άιια 

κέξε είραλ 33% πςειφηεξν θίλδπλν λα έρνπλ ζαλαηεθφξν ή κε ζαλαηεθφξν 

ζπκβάλ ACS (95%CI 1.12, 1.60) θαη 27% κεγαιχηεξν θίλδπλν γηα ζαλαηεθφξν 

ζπκβάλ Ο (95%CI 1.01, 1.60). 
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ABSTRACT 

Background: Smoking has long been positively associated with the development and progression 
of coronary heart disease. However, longitudinal cohort studies evaluating smoking habits among 
cardiac patients as well as the role of socio-demographic factors determining such behaviours are 
scarce and have been focused on primary care practice. Thus the aim of the present work was to 
examine the association of active smoking and behaviours and exposure to second-hand smoke, 
with the 10-year Acute Coronary Syndrome (ACS) prognosis, among cardiovascular patients. 
Methods: From October 2003 to September 2004, a sample of six Greek hospitals was selected 
and almost allconsecutive 2172 ACS patients were enrolled. In 2013–14, the 10-year follow-up was 
performed in 1918 participants (11 % loss to follow-up). Smoking habits at the time of entry to the 
study, as well as during the follow-up period were studied using a standard questionnaire. Results: 
Patients who had >60 pack-years of smoking had 57.8 % higher ACS mortality and 24.6 % higher 
risk for any ACS event. Nested model, adjusted only for age and sex, revealed that for every 30 
pack-years of smoking increase, the associated ACS risk increased by 13 % (95 % CI 1.03, 1.30, p 
= 0.001). When further adjusted analysis, including several potential confounders, was applied the 
tested relationship was still significant (95 %CI 1.03, 1.30, p = 0.09). Accordingly, the risk for fatal 
ACS events increased by 8 % for every 30 pack-years of smoking increase (95 % CI 1.03, 1.63, p 
= 0.06). Moreover, 52 % of the patients reported being exposed to secondhand smoke and when 
further adjustments were made, it was revealed that they had 33 % (95 % CI 1.12, 1.60, p = 0.01) 
higher risk of having recurrent ACS events. Conclusions: Active smoking and second-hand smoke 
among cardiac patients still represent a substantial clinical burden. Thus, smoking cessation 
policies should be incorporated into the long-term therapeutic management. Keywords: Acute 
Coronary Syndrome, Smoking, Lifestyle habits, Cardiovascular risk factors, Disease clinical burden 

Background  

The association between cigarette smoking and cardiovascular disease (CVD) has been explored 
since the early ‗60s, mainly in the Framingham Heart and the Seven Countries studies [1, 2]. 
Hitherto, scientific evidence is indisputable regarding the inverse effect of smoking, both active and 
secondhand, on the cardiovascular system [3, 4]. However, it seems that smoking cessation 
recommendations cannot be successfully achieved and cardiac patients, even shortly after hospital 
discharge, adopt old habits regarding lifestyle behaviors (i.e. diet, exercise, smoking) [5, 6]. Almost 
26 % of ACS active smoking patients, at time of hospital admission, continued smoking after 1 year 
of follow-up [7]. In the EUROASPIRE II study, 21 % of the patients continued smoking, after 3.5 
years of follow-up [8]. Several factors have been suggested as possible risk factors of failure in 
smoking cessation (relapse) and low adherence to healthy lifestyle habits, such as psychological 
stress, poor social cognitive profile and lack of social support [9–11]. Considering the above 
factors, the achievement of smoking cessation can be regarded as a complex and multidimensional 
process. In addition, exposure to second-hand smoke has been documented to increase the risk of 
coronary heart disease by almost 30 % and moreover the risk increases exponentially with years of 
exposure [12–14]. Moreover, in countries where smoke-free legislation has been strictly 
implemented, they recorded 17 % declines in hospital admissions for ACS events [15]. It has been 
documented that smoke-free homes discourage smoking initiation alongside with the 
encouragement of smoking cessation [16]. Despite the large body of unequivocal evidence 
regarding the role of both active smoking and second-hand smoke in the involvement of 
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atherosclerotic process, the failure in smoking cessation among ACS patients remains quite high 
and poses a growing disease burden. Therefore, the aim of the present work, and under the 
context of the GREECS (GREEk acute Coronary Syndrome) multi-center, longitudinal study [17], 
was to investigate the association between active smoking and exposure to second-hand smoke 
and the 10-year risk for fatal or non-fatal ACS events, among patients who had had an acute 
cardiac event. 

Methods 

Sampling procedure at baseline examination 2003–2004  

GREECS is a prospective, observational study that was established in 2003. The main goal of the 
study was to evaluate the annual incidence of ACS, as well as the role of various CVD risk factors 
on the development and prognosis of ACS. From October 2003 to September 2004, n = 2172 
consecutive patients with discharge diagnosis of ACS (i.e., acute myocardial infarction (AMI) or 
unstable angina (UA)) that were hospitalized in the cardiology clinics or the emergency units of 6 
major General Hospitals in Greece (i.e., Hippokration hospital in Athens and the general prefectural 
hospitals in Lamia, Karditsa, Halkida, Kalamata and Zakynthos island) were enrolled into the study 
(participation rate varied from 80 to 95 %). The hospitals were selected in order to represent 
populations with various socio-economic, cultural and regional characteristics. Of the enrolled 
patients, n = 1649 (76 %) were men (65 ± 13 years) and n = 523 (24 %) were women (62 ± 11 
years) (p for age and gender differences 

Investigated measurements at baseline examination 

The baseline examination included a variety of patients‘ clinical, biochemical, socio-demographic 
and lifestyle characteristics. Particularly, socio-demographic and lifestyle characteristics included: 
age, sex, physical activity, diet and smoking, years at school, financial and marital status and 
psychological evaluation. In particular, as regards smoking, patients were asked whether they were 
current, former or never smokers. Current smokers were defined as those who smoked at least 1 
cigarette/day or have attempted to quit smoking during the past 12 months, while the rest who 
smoked at some time were defined as past or former smokers. The rest of the patients were 
defined as never or occasional smokers [20]. Questions about years of smoking exposure, type of 
cigarettes smoked (i.e., light, heavy), number of cigarettes/day, smoking at work or/and home 
place, were asked; for the former smokers information about years of smoking cessation was also 
recorded. Patients were divided into four quartiles (statistically) according to the distribution of the 
packs smoked per year: (a) 1st quartile (0 pack/years), (b) 2nd quartile (60 pack/years). The certain 
classification provided a better distribution of the sample resulting in balanced subgroups. Special 
attention was also given to the baseline exposure of second-hand smoke (in years), for at least 30 
min per day, to cigarette smoke, at home, workplace, as well as in indoor recreational 
environments. As regards other major characteristics, financial status was Notara et al. Tobacco 
Induced Diseases (2015) 13:38 Page 2 of 9 classified – according to the Greek tax cut-offs - as: 
―low‖ (48,000€). Dietary habits were evaluated using a validated food frequency questionnaire and 
the level of adherence to the Mediterranean dietary pattern was assessed using the MedDietScore 
(range 0–55) [21]. Higher values of this diet score indicate greater adherence to the Mediterranean 
diet. Physical activity was evaluated through a self-reported questionnaire provided by the 
American College of Sports Medicine [22] and it was defined as any engagement in activities of at 
least 3 times/ week and for at least 30 min. As regards medical history, it was retrieved during the 
physical examination and through the patient‘s medical records and included the detailed 
assessment of hypertension, hypercholesterolemia, diabetes and any previous CVD event (i.e., 
prior to the baseline), as well as the pharmaceutical treatment and management of these 
conditions. Body mass index (BMI) was calculated as weight (in Kg) divided by height (in m) 
squared. Obesity was defined as BMI > 29.9 kg/m2.  

Further details about the aims, measurements and baseline procedures of the GREECS study may 
be found elsewhere [17] 

10-year follow-up evaluation 

During 2013–2014, the 10-year follow-up of the patients was performed by the study‘s 
investigators. Information from n = 1918 of the initially enrolled patients was retrieved; the 
remaining n = 254 patients were lost after the 1st year of follow-up and considered as censored in 
the statistical analysis; no vital status information at 10-year was available for these patients (i.e., 
loss to follow-up around 11 %). Vital status and development of ACS was evaluated using WHO-
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ICD-9 coding (as it was also performed in the 30-day, 6-month and 1-year follow-up that has been 
reported in previous publications) [17]. All patients were interviewed by using a standard 
questionnaire. Smoking during the 10-year follow-up period was also assessed; for current 
smokers, number of cigarettes/ day and years of smoking were asked, while for the former 
smokers information about the year of smoking cessation was recorded. Moreover, exposure to 
secondhand smoke was also obtained, following the same methodology described above. 
Regarding patients who died within the decade and in order to have an accurate death diagnosis, 
relevant information was retrieved from the medical records, or local mortality registries. No 
differences were observed between those participated in the 10-year follow-up and those lost in 
follow-up, in all baseline clinical and lifestyle factors (all p‘s >0.50). 

Endpoints at follow-up 

The endpoints studied in the 10-year follow-up were recurrent fatal or non-fatal ACS events.  In 
particular, the development of a new AMI, angina pectoris, other identified forms of ischemia 
(WHO-ICD coding 410-414.9, 427.2, 427.6), heart failure of different types and chronic arrhythmias 
(WHO-ICD coding 400.0-404.9, 427.0 -427.5, 427.9-), were recorded by the physicians of the 
study. 

Bioethics  

The study was approved by the Medical Research Ethics Committee of the participating Institutions 
and was carried out in accordance with the Declaration of Helsinki (1989) of the World Medical 
Association. All patients were informed about the aims and procedures of the study and signed an 
informed consent. 

Statistical analysis  

Continuous variables are presented as mean values ± standard deviation, while categorical 
variables are presented as absolute and relative (%) frequencies. Associations between normally 
distributed continuous variables (i.e., MedDietScore, body mass index and age) and groups of the 
patients per smoking quartile were evaluated by the analysis of variance (ANOVA), after controlling 
for equality of variances (homoscedacity). Due to multiple comparisons the Bonferroni rule was 
applied to correct for the inflation of Type - I error. Years of school variable that was abnormally 
distributed was tested through Kruskal-Wallis. Associations between categorical variables (i.e., sex, 
physical activity, financial status, hypertension, hypercholesterolemia, diabetes mellitus, family 
history of CVD) were tested by the use of the chisquared test. Survival curves according to 
quartiles of pack-years of smoking were calculated and log-rank test was implemented to evaluate 
median follow-up differences between quartiles. In order to control residual confounding, which 
may exist between smoking and ACS incidence, nested models were estimated. Thus, the 
association between patients‘ smoking (i.e., smoking status estimated with pack-years and 
smoking cessation after the baseline ACS or continue, within the decade) and the dependent 
variable (i.e., 10-year ACS fatal/non fatal events), after controlling for the above mentioned 
potential confounders, was evaluated by the use of nested Cox proportional hazard models. 
Proportionality of the hazards was graphically tested by plotting the log (-log(survival)) vs. the log- 
of survival time. First order interactions between age, sex, medical history and smoking were also 
evaluated for potential stratifying analyses. Appropriate tests for goodness-of-fit (i.e., deviance and 
Pearson‘s residuals) were applied in order to evaluate the robustness of the models‘ estimates 
rather than create Notara et al. Tobacco Induced Diseases (2015) 13:38 Page 3 of 9 prediction 
models. Results are presented as hazard ratios (HR) and their corresponding 95 % confidence 
intervals (95 % CI). All statistical calculations were performed with the SPSS version 21 software 
(IBM Hellas Inc, Athens, Greece). 

Results 

Baseline characteristics by smoking among ACS patients  

Of the enrolled patients, 34 % reported never smokers, 33 % reported active smokers and 33 % 
reported that they have quit smoking for an average of 35 ± 39 packyears (median 30, 1st, 3rd 
quartile, 0 and 60, respectively), at baseline examination. The vast majority of smokers preferred 
smoking cigarettes (94 %) and the rest tobacco or pipe. Of the non-smokers, 48 % reported 
exposed to secondhand smoke at workplace or home, at baseline examination. As it can be seen 
in Figure 1, patients in the 3rd and 4th upper quartiles of pack-years of smoking had lower survival 
as compared with those in the lower quartiles (p log-rank < 0.01); no difference was observed 
between 3rd vs. 4th quartile (p = 0.78). Moreover, in Table 1 baseline factors that may act as 
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confounders for the evaluation of smoking on 10-year ACS incidence are presented. The analysis 
showed that patients who were active smokers at the time of first admission (baseline) and were in 
the upper quartile of pack-years of smoking (i.e., >60) were more likely to be younger age, mainly 
men, to report alcohol and coffee consumption and to have a family history of CVD. Moreover, 
patients in the lower quartile of pack-years of smoking were more likely to have low/moderate 
income, to be less educated, to report history of hypertension and diabetes to be less physically 
active and to follow a prudent diet close to the Mediterranean pattern. 

 

 

 

Fatal or non-fatal ACS events during the 10-year (2004–2014) of follow-up, by smoking 
among ACS patients 

 The median ACS event free follow-up time was 8.3 years for patients in the 1st quartile, 8.2 years 
for patients in the 2nd quartile, 8.1 years for patients in the 3rd quartile and 7.5 years for patients in 
the 4th of pack-years (p = 0.001). Patients in the 4th quartile of pack-years of smoking had 57.8 % 
higher ACS mortality and 24.6 % higher risk for any ACS event (Table 1). In order to control 
residual confounding, nested models were applied (Table 2). Age- and sex- only adjusted model 
revealed that for every 30 pack-years of smoking increase the associated ACS risk increased by 13 
% (model 1). Similarly, when, BMI, MedDietScore and physical activity level, were included in the 
model as potential confounders, the relationship between smoking and the risk for ACS recurrent 
events remained significant (Table 2, model 2). Additionally, when baseline comorbidities (i.e., 
history of hypertension, hypercholesterolemia, diabetes and family history of CVD) were also 
added in the analysis (Table 2, model 3), the tested relationship was still significant. No significant 
interactions between baseline smoking and age, sex on the 10-year outcome were observed (all 
p‘s >0.50). Further analysis was applied to evaluate the association between exposure to 
secondhand smoke and 10-year occurrence of ACS fatal or non-fatal events. 52 % of the non-
smoker patients who had an ACS event during the follow-up, reported that they were exposed to 
secondhand smoke vs. 46 % of patients who did not have any event (p = 0.01). No significant 
association was observed when the analysis was focused only of fatal ACS events (p = 0.45). 
When further adjustments were made for age, gender, BMI, smoking status, MedDietScore, 
physical activity, history of hypertension, hypercholesterolemia, diabetes and family history of CVD, 
it was revealed that patients who reported exposure to secondhand cigarette smoke, at workplace, 
at home or other places had 33 % higher risk of having a fatal or non-fatal ACS event and 27 % 
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higher risk for a fatal event (Table 3). When the analysis was focused on the source of exposure, 
no significant results were observed (probably because of the lack of sufficient data). 

 

Table 1. Baseline demographic, lifestyle and clinical characteristics of the GREECS study participants, by quartiles of 
pack-years of smoking (n=2172). 

 Quartiles of pack-years   

Baseline factors 1
st
 

0 

(n=732) 

2
nd

  

<30 

(n=451) 

3
rd

 

30-60 

(n=5551) 

4
th 

>60 

(n=438) 

p 

Age (years), mean(SD) 72.0(11.4) 63.0(13.1) 62.7(13.0) 64.0(11.8) <0.001 

Men, % 43 88 95 93 <0.001 

Years of school, mean(SD) 6.4(4.1) 8.7(4.4) 8.2(4.2) 8.3(4.3) <0.001 

Low/moderate financial status, % 72 62 69 65 0.01 

MedDietScore (0-55), mean(SD)  28.6(5.4) 28.6(5.7) 28.4(5.5) 27.7(6.0) 0.02 

Physical activity, % 31 46 41 42 <0.001 

Obesity, % 27.5 27.4 27.7 27.7 0.53 

Alcohol consumption% 11 32 31 31 <0.001 

Cups of coffee/day 0.67 0.86 1.06 1.29 <0.001 

History of hypertension, yes % 65 48 45 51 <0.001 

History of diabetes, yes % 36 33 27 29 0.01 

History of hypercholesterolemia, yes %  44 47 45 49 0.45 

Family history of CVD, yes % 33 37 37 42 0.01 

History of CVD (prior to baseline event), yes % 60 56 59 58 0.55 

 10-year follow-up data 

ACS fatal events, % 12.1 16.0
*
 15.2

*
 19.1

*
 0.01

┴
 

ACS events overall, %        36.1 33.0 41.0
*
 45.0

*
 0.001

┴
 

p
 
for trend between groups using: log-rank test (┴), Analysis of Variance (†) or non-parametric Kruskal-Wallis 

(††). 
*
p<0.05 for the comparisons between 2

nd
, 3

rd
, 4

th
 vs. 1

st
 quartile of pack-years (reference category), after 

correcting the probability of the inflation of type I error because of multiple comparisons, using the Bonferroni 
rule (but, not accounting for age differences).  
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Table 2. Results from nested Cox proportional hazards models regarding the association between pack-years of 
smoking and 10-year ACS fatal or non-fatal event  among cardiac patients (n=2172). 

 

Models for any ACS event 

Hazard 
Ratio 

95% CI p  

Model adjusted for: 

Model 1: per 30 cigarette pack/years    1.13 1.03,1.30 0.001 Age, gender 

Model 2: per 30 cigarette pack/years    1.09 1.03,1.30 0.01 Age, gender, obesity, 
MedDietScore, physical activity 

Model 3: per 30 cigarette pack/years   1.06 1.03,1.30 0.09 Model 2 plus history of 
hypertension, 

hypercholesterolemia, diabetes 
and family history of CVD 

Model for fatal ACS events:  

   per 30 cigarette pack/years    

1.08 1.03, 1.63 0.06 Factors used in Model 3  

Cox regression models were applied with the 10-year ACS event as dependent variable and potential 
confounders gradually adjusted in the models as follows: Model 1: age, gender; Model 2: age, gender, Body 
Mass Index, MedDietScore, physical activity; Model 3: age, gender, Body Mass Index, MedDietScore, physical 
activity, history of hypertension, hypercholesterolemia and diabetes mellitus, family history of CVD; Cox 
regression model was also applied with the 10-year ACS mortality as dependent variable and the following 
confounders as adjusting factors: age, gender, Body Mass Index, MedDietScore, physical activity, history of 
hypertension, hypercholesterolemia and diabetes mellitus, family history of CVD 

 

Table 3. Results from nested Cox proportional hazards models regarding the association 
between exposure to secondhand cigarette smoke and 10-year ACS fatal or non-fatal 
events, among cardiac patients (n=2172). 

 

Models for any ACS event 

Hazard 
Ratio 

95% CI p 

Exposed vs. non-exposed 1.33 1.12, 1.60 0.01  

Exposed at workplace vs. non-exposed 0.96 0.78, 1.20 0.69  

Exposed at home vs. non-exposed 1.13 0.89, 1.43 0.30  

Models for fatal ACS event    

Exposed vs. non-exposed 1.27 1.01, 1.60 0.05  

Exposed at workplace vs. non-exposed 0.87 0.66, 1.14 0.31  

Exposed at home vs. non-exposed 1.21 0.99, 1.70 0.25  

All models were adjusted for age, gender, BMI, MedDietScore, physical activity, history of hypertension, 
hypercholesterolemia, diabetes and family history of CVD. 

Discussion 

The present study is one of the very few cohort studies that have investigated active smoking as 
well as exposure to second-hand smoke, within the 10-year of follow-up, among ACS patients. It 
was documented that patients who were current smokers and reported smoking for almost 60 
pack-years at baseline examination were more likely to be men, of younger age, to have higher 
alcohol and coffee consumption and have a family history of CVD, as compared with patients in the 
lower quartile of pack-years of smoking. It was of interest that nonsmokers, at baseline 
examination, were less educated, were in the low/moderate financial group, were less physically 
active and followed a diet close to the Mediterranean pattern; however, all these associations may 
be attributed, at least partially, to baseline age differences between smoking groups. Nevertheless, 
as regards financial status it has been documented that financial crises lead to reduction in 
smoking prevalence due to reduced affordability of cigarettes [23, 24]. Even though, the vast 
majority of data support the relationship between educational level and smoking prevalence, our 
findings are in accordance with the results from nine European countries examining the trends of 
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smoking habits by education group. They observed that smoking declines were higher among the 
least educated participants, probably attributed to smoking cessation policies such as, free or 
subsidized access to smoking cessation therapies, telephone help lines, bans on tobacco 
advertisements, pricing policies [25].  

It was also found that patients who, at baseline examination, reported more than 60 pack-years of 
smoking had 57.8 % higher risk of fatal ACS event and 24.6 % higher risk for any ACS event 
during the decade, as compared with patients who reported non-smokers; this effect was confirmed 
even when further adjustments were made. Similarly, even when patients smoked fewer pack-
years (i.e. <30 and 30–60 pack-years) the risk remained significantly higher as compared with 
patients who reported non-smokers. Multivariable analysis, after adjusting for age, sex, as well as 
BMI, MedDietScore, physical activity level and clinical characteristics (i.e., history of hypertension, 
hypercholesterolemia, diabetes and family history of CVD), revealed that for every 30 pack-years of 
smoking increase, the risk for ACS recurrent events was significantly high. Smoking still constitutes 
a major risk factor for ACS. The Updated Report 2014 of the American Heart Association 
documented that, regardless the declining rates of smoking since 1998, almost 20.5 % of men and 
16 % of women remain current smokers. Regarding health care costs, in 2010 ACS and stroke 
accounted for 15 % of total health costs, while indirect costs are estimated to increase by 58 % in 
2030 [26]. However, previous studies have suggested the ―smoker‘s paradox‖ among post-
myocardial infarction (MI) patients, in a way that smokers may have a better disease prognosis 
compared with non-smokers [27, 28]. Nevertheless, the certain phenomenon is likely to be 
attributed to differences in patients‘ socio-demographic characteristics, in different medical 
treatment plans and mainly to the fact that it was observed only in shortterm outcomes [29]. 

Even though, quit smoking was not analysed in this work  ,due to some methodological limitations , 
it is well documented in the scientific literature that smoking cessation among cardiac patients 
contributes substantially to the reduction in CVD death rate by almost 40 % [25, 30]. Accordingly, a 
systematic review of cohort studies resulted in a significant reduction in ACS mortality rate as well 
as in rehospitalisation for MI, among cardiac patients [31]. However, regardless of the scientific 
evidence about the benefits of quitting smoking on ACS prognosis, there are equally strong 
indications that cardiac patients fail to discontinue smoking even immediately after hospital 
discharge [32, 33]. 

As regards second-hand smoke, it was revealed that exposure at home or in indoor recreational 
activities (i.e., pubs, bars, restaurants, etc) was positively associated with the 10-year fatal or non-
fatal ACS events, while an inverse association was observed with exposure to tobacco smoke at 
workplace. Α possible explanations to the aforementioned result could be that most of the patients 
were retired and had no additional risk deriving from their exposure at work. A meta-analysis 
studydocumented that in public locations where comprehensive smoke-free legislation is 
implemented, the reduction in hospitalizations for ACS reached almost 14 % compared to 8 % in 
locations with partial smoke-free legislation [34]. Second-hand smoke remains one of the main 
CVD risk factors, in the same level like active cigarette smoking [35]. In the United States, almost 
33.951 of cigarette smoking–related CVD deaths are attributable to secondhand smoke, each year 
[36]. The possible mechanism through which secondhand smoke is closely related to increased 
risk of ACS morbidity and mortality is the same to that of active smoking i.e. acceleration of 
atherosclerosis due to damage of the endothelial lining as well as increased concentration of 
inflammatory markers [37, 38]. Finally, recent studies have indicated the harmful effects on CVD 
risk not only of secondhand smoke at home (from spouses/cohabitants) but also the residual 
tobacco smoke toxic substances long after a cigarette is extinguished (―third-hand smoke‖ 
hazards), advocating a rigorous enforcement of smoke-free home policies [39–41].  

Several trials have provided results on the effectiveness of cessation counselling and rehabilitation 
programs based on both behavioural and medication therapy (i.e. Nicotine Replacement Treatment 
(NRT), bupropion and varenicline) [42–44]. However, the nature of such interventions should be 
tailored-made according to the disease severity and the patients‘ co-morbidities [45]. 

Limitations  

The present study has some limitations. Recall bias may exist, especially regarding the evaluation 
of exposure to secondhand smoke. Additionally, social desirability may influence patients‘ answers. 
Smoking status was assessed through self-reporting statement, which might under- or over-
estimate the actual behaviour, but this type of data collection is the frequently applied in 
observational studies [46, 47]. Information regarding the exact date of quitting was not assessed 
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due to the uncertainty of the information provided; thus, it may be hypothesized that some of the 
patients may have quitted smoking after the new ACS event, and therefore they could be 
considered as quitters in the present analysis. Smoking among patients was measured at the 
baseline examination, as well as at the end of the 10-year follow-up therefore they may be prone to 
life-course changes during the decade and, consequently influence the robustness of the findings. 
Another limitation could be the fact that the reasons leading patients to quit or continue smoking 
were not explored since the main purpose of the study was to investigate the association between 
active smoking and exposure to second-hand smoke and the 10-year risk for fatal or non-fatal ACS 
events. 

Conclusion  

The present study highlighted a crucial issue about current smoking behaviours among cardiac 
patients, with both active smoking and secondhand smoke playing a detrimental role in the 10-year 
ACS incidence and mortality. Smoking cessation appeared to reduce the risk of recurrent ACS 
events by almost half, within the decade. Respectively, exposure to secondhand smoke 
represented a substantial risk factor in the disease prognosis, with 3 out of 10 patients exhibiting 
ACS recurrent events (fatal or non-fatal). Intervention strategies regarding smoking cessation and 
reduced exposure to environmental smoke should be targeted towards cardiac patients in order to 
further eliminate the disease burden 
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4.3.5 Η θαηάζιηςε ζε ζρέζε κε ηε 10εηή πξόγλσζε (2004-2014) ηνπ Ομένο 

Σηεθαληαίνπ Σπλδξόκνπ (ΟΣΣ); ν δηακεζνιαβεηηθόο ξόινο ηεο δηαηξνθήο θαη 

ηεο νηθνλνκηθήο θαηάζηαζεο: ε κειέηε GREECS 

4.3.5.1 Μεηξήζηκα ραξαθηεξηζηηθά θαηά ηελ έληαμε ζηε κειέηε 

Ζ θαηαζιηπηηθή ζπκπησκαηνινγία, θαηά ηνλ ηειεπηαίν κήλα πξηλ ηελ έληαμε ζηε 

κειέηε, ηαμηλνκήζεθε κε ηελ Κιίκαθα ηνπ Κέληξνπ Δπηδεκηνινγηθψλ Δξεπλψλ γηα 

ηελ Καηάζιηςε (CES-D) (εχξνο 0-60). Ζ ζπγθεθξηκέλε θιίκαθα απνηειεί αμηφπηζην 

θαη έγθπξν εξγαιείν κέηξεζεο ηεο θαηάζιηςεο θαη έρεη ζηαζκηζηεί ζηνλ ειιεληθφ 

πιεζπζκφ. Οη αζζελείο ηαμηλνκήζεθαλ ζε 3 θαηεγνξίεο (ηξηηεκφξηα), ψζηε λα είλαη 

ηζνκεγέζεηο θαη λα εμνκνησζνχλ σο πξνο πηζαλνχο ζπγρπηηθνχο παξάγνληεο. 

φπσο θχιν θαη ειηθία: (α) 1ν ηξηηεκφξην (CES-D<7) ζπάληα ζπκπηψκαηα, (β) 2ν 

ηξηηεκφξην (7<CES-D<20)  κέηξηα ζπκπηψκαηα θαη (γ) 3ν ηξηηεκφξην (CES-D>20)  

ζνβαξά ζπκπηψκαηα. Έλα επηπιένλ ζεκείν δηαρσξηζκνχ (>24) ρξεζηκνπνηήζεθε 

γηα λα ζπλεθηηκήζεη ηα κέηξηα/ζνβαξά ζπκπηψκαηα.  Ζ νηθνλνκηθή θαηάζηαζε 

ηαμηλνκήζεθε ζε 4 θαηεγνξίεο: «ρακειή» (<9,000€), «κέηξηα» (9-18,000€), «θαιή» 

(19-48,000€) θαη «πνιχ θαιή» (>48,000€). Γηα ηελ αμηνιφγεζε ησλ δηαηξνθηθψλ 

ζπλεζεηψλ ρξεζηκνπνηήζεθε έλα έγθπξν εκη-πνζνηηθφ εξσηεκαηνιφγην γηα ηε 

ζπρλφηεηα θαηαλάισζεο ηξνθίκσλ θαζψο θαη ν δείθηεο MedDietScore (11 

κεηαβιεηέο θαη εχξνο ηηκψλ 0-55), φπνπ ππνινγίζζεθε ν βαζκφο πξνζθφιιεζεο 

ζηε Μεζνγεηαθή Γηαηξνθή, κε πςειφηεξεο ηηκέο λα δειψλνπλ κεγαιχηεξε 

ζπκκφξθσζε πξνο ηηο αξρέο ηνπ ζπγθεθξηκέλνπ πξνηχπνπ δηαηξνθήο. 

 ηε ζπγθεθξηκέλε κειέηε θαη ζχκθσλα κε ηνλ δείθηε, νη αζζελείο ηαμηλνκήζεθαλ 

ζε 2 θαηεγνξίεο φπσο ρακειή θαη κέηξηα/πςειή πξνζθφιιεζε ζηε Μεζνγεηαθή 

δηαηξνθή ρξεζηκνπνηψληαο ηε κέζε ηηκή ηνπ δείθηε (δει., <27 & >=27) σο ζεκείν 

δηαρσξηζκνχ. Ζ αμηνιφγεζε ηνπ επηπέδνπ ζσκαηηθήο δξαζηεξηφηεηαο έγηλε κε ηε 

ρξήζε ζηαζκηζκέλνπ κεηαθξαζκέλνπ εξσηεκαηνινγίνπ ηνπ Ακεξηθαληθνχ 

Κνιιεγίνπ ηεο Ηαηξηθήο ησλ Αζιεκάησλ. Ωο ζσκαηηθή δξαζηεξηφηεηα νξίζηεθε 

νπνηαδήπνηε δξαζηεξηφηεηα γηα ηνπιάρηζηνλ 30 ιεπηά θαη γηα 3 εκέξεο/εβδνκάδα. 

4.3.5.2 Καηαλνκή δεκνγξαθηθώλ, ηξόπνπ δσήο θαη θιηληθώλ 

ραξαθηεξηζηηθώλ, θαηά ηελ έληαμε ζηε κειέηε, ζε ζρέζε κε ηελ θαηαζιηπηηθή 

ζπκπησκαηνινγία. 

Οη αζζελείο ζην 2ν θαη 3ν ηξηηεκφξην ήηαλ ιηγφηεξν πηζαλφ λα είλαη ζσκαηηθά 

δξαζηήξηνη ζπγθξηηηθά κε ηνπο αζζελείο ηνπ 1νπ ηξηηεκνξίνπ (p<0,001). Δπηπιένλ, 
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νη αζζελείο ζην πςειφηεξν επίπεδν ζπκπησκάησλ θαηάζιηςεο (3ν ηξηηεκφξην) 

δήισζαλ ιηγφηεξα έηε εθπαίδεπζεο (p<0,001), ρακειή/κέηξηα νηθνλνκηθή 

θαηάζηαζε (p=0,002) θαη ήηαλ ιηγφηεξν πηζαλφ λα έρνπλ ηζηνξηθφ αξηεξηαθήο 

ππέξηαζεο ζε ζχγθξηζε κε ηνπο αζζελείο πνπ παξνπζίαδαλ κηθξφηεξα επίπεδα 

θαηάζιηςεο (p=0,03). 

Αλαθνξηθά κε ηε 10-εηή παξαθνινχζεζε, ε κνλνπαξαγνληηθή αλάιπζε θαηέδεημε 

κηα ζπζρέηηζε κεηαμχ πξννδεπηηθήο αχμεζεο ηνπ επηπέδνπ θαηάζιηςεο (1ν πξνο 

3ν ηξηηεκφξην) θαη δεχηεξσλ επεηζνδίσλ Ο (ζαλαηεθφξα ή κε) (p=0,006) θαη 

ζλεηφηεηαο Ο (p=0,001), κε ηελ ηειεπηαία παξαηήξεζε λα είλαη πεξηζζφηεξν 

εκθαλήο κεηαμχ ησλ αζζελψλ κε ηελ πςειφηεξε βαζκνινγία ζην CES-D ζθνξ (3ν 

ηξηηεκφξην). 

4.3.5.3 Η 10εηήο (2004-2014) επίπησζε ΟΣΣ, ζε ζρέζε κε ηα θαηαζιηπηηθά 

ζπκπηώκαηα 

Γηα λα αμηνινγεζεί πεξαηηέξσ ε ζπζρέηηζε κεηαμχ ηoπ επηπέδνπ θαηάζιηςεο θαη 

ηεο 10εηνχο πξφγλσζεο Ο, εθαξκφζηεθε πνιππαξαγνληηθή αλάιπζε. Ζ 

δηφξζσζε σο πξνο ηελ ειηθία ην θχιν θαηέδεημε φηη νη αζζελείο ζην 3ν ηξηηεκφξην 

είραλ 42% πςειφηεξν θίλδπλν επαλεκθάληζεο ζπκβάκαησλ Ο ζε ζρέζε κε 

ηνπο αζζελείο ζην 1ν ηξηηεκφξην (95%CI 1.15, 1.77), ελψ θάηη αληίζηνηρν δελ 

παξαηεξήζεθε κεηαμχ 2νπ θαη 1νπ ηξηηεκνξίνπ. Δπηπιένλ, ε παξαπάλσ ζπζρέηηζε 

παξέκεηλε ζηαηηζηηθά ζεκαληηθή αθφκα θαη κεηά ηε δηφξζσζε γηα πηζαλνχο 

θνηλσληθννηθνλνκηθνχο, ηξφπνπ δσήο θαη θιηληθνχο παξάγνληεο κε ηνπο αζζελείο 

ηνπ 3νπ ηξηηεκνξίνπ λα έρνπλ 31% πςειφηεξν θίλδπλν επαλεκθάληζεο 

ζπκβάκαησλ Ο (95%CI 1.01, 1.69). Πεξαηηέξσ δηφξζσζε, ιακβάλνληαο ππφςε 

ην MedDietScore, δελ ηξνπνπνίεζε ην επίπεδν ζεκαληηθφηεηαο (p=0,04). Ωζηφζν, 

φηαλ ιήθζεθε ππφςε θαη ε νηθνλνκηθή θαηάζηαζε, ε ζπζρέηηζε παξέκεηλε νξηαθά 

ζεκαληηθή (p=0,07) (HR= 1.28 95%CI 0.98, 1.67). 

 Μεηαμχ ησλ ζηφρσλ ηεο παξνχζαο δηαηξηβήο ήηαλ λα αμηνινγήζεη ην 

δηακεζνιαβεηηθφ ξφιν ηεο πηνζέηεζεο ηεο Μεζνγεηαθήο δηαηξνθήο ζηε ζρέζε 

θαηαζιηπηηθψλ ζπκπησκάησλ θαη 10εηνχο πξφγλσζεο Ο. Οη αζζελείο κε 

πςειφηεξεο ηηκέο ζην MedDietScore ήηαλ ιηγφηεξν πηζαλφ λα έρνπλ ζνβαξά 

ζπκπηψκαηα θαηάζιηςεο (3ν ηξηηεκφξην) (p=0,02); αληίζεηα νη αζζελείο κε 

ρακειφηεξεο ηηκέο ζην MedDietScore δήισζαλ ζε κεγαιχηεξν πνζνζηφ 

θαπληζηέο, αιιά ζε κηθξφηεξν πνζνζηφ παξνπζίαδαλ αξηεξηαθή ππέξηαζε. Ζ 
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ζηξσκαηνπνηεκέλε αλάιπζε (MedDietScore ≤ 27 vs >27) θαηέδεημε φηη ε 

επηβαξπληηθή δξάζε ησλ θαηαζιηπηηθψλ ζπκπησκάησλ ζηε 10εηή επίπησζε ηνπ 

Ο παξέκεηλε ζηαηηζηηθά ζεκαληηθή κφλν ζηνπο αζζελείο κε ζνβαξά 

ζπκπηψκαηα θαηάζιηςεο (3ν ηξηηεκφξην) θαη ρακειέο ηηκέο ζην MedDietScore 

(MedDietScore ≤27) (HR= 1.68 95%CI 1.10, 2.58); αληίζεηα ζηνπο αζζελείο κε 

κεγαιχηεξε πηνζέηεζε ζην Μεζνγεηαθφ πξφηππν δηαηξνθήο δελ παξαηεξήζεθε 

αληίζηνηρε ζεκαληηθφηεηα (p γηα ηελ αιιειεπίδξαζε κεηαμύ ηνπ MedDietScore θαη 

ησλ θαηαζιηπηηθώλ ζπκπησκάησλ ζηε 10εηή επίπησζε=0,02).  

 Έλαο επηπιένλ ζηφρνο ηεο παξνχζαο δηαηξηβήο ήηαλ λα αμηνινγήζεη ηνλ 

πηζαλφ δηακεζνιαβεηηθφ ξφιν ηεο νηθνλνκηθήο θαηάζηαζεο ζηε ζρέζε 

θαηαζιηπηηθψλ ζπκπησκάησλ θαη 10εηνχο πξφγλσζεο Ο. Οη αζζελείο κε 

ρακειφ/κέηξην εηζφδεκα ήηαλ κεγαιχηεξνη ζε ειηθία (p<0,001), παρχζαξθνη 

(p=0,04), πην ζσκαηηθά δξαζηήξηνη (p=0,001), είραλ ζε κεγαιχηεξν πνζνζηφ 

ηζηνξηθφ ζαθραξψδε δηαβήηε (p=0,01), αιιά ζε κηθξφηεξν πνζνζηφ νηθνγελεηαθφ 

ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ ζπγθξηηηθά κε ηνπο πην εχπνξνπο αζζελείο. ζνλ 

αθνξά ζην ςπρνινγηθφ πξνθίι, νη αζζελείο κε ρακειή/κέηξηα νηθνλνκηθή 

θαηάζηαζε ήηαλ πην πηζαλφ λα έρνπλ πςειφηεξε βαζκνινγία ζην ζθνξ CES-D ζε 

ζρέζε κε εθείλε ησλ αζζελψλ κε θαιή/πνιχ θαιή νηθνλνκηθή θαηάζηαζε 

(p=0,002). Μεηά απφ δηφξζσζε γηα δηάθνξνπο πηζαλνχο ζπγρπηηθνχο παξάγνληεο, 

θάλεθε φηη ε αξλεηηθή επίδξαζε ησλ θαηαζιηπηηθψλ ζπκπησκάησλ ζηε 10εηή 

επίπησζε ηνπ Ο παξέκεηλε ζηαηηζηηθά ζεκαληηθή κφλν ζηνπο αζζελείο κε 

ρακειή/κέηξηα νηθνλνκηθή θαηάζηαζε (HR= 1.36 95%CI 0.98, 1.88), ελψ ζηνπο 

αζζελείο κε πςειφηεξν εηζφδεκα δελ ππήξμε ζηαηηζηηθά ζεκαληηθή δηαθνξά (p γηα 

ηελ αιιειεπίδξαζε κεηαμύ ηεο νηθνλνκηθήο θαηάζηαζεο θαη ησλ θαηαζιηπηηθώλ 

ζπκπησκάησλ ζηε 10εηή επίπησζε=0,008). 
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Abstract 

Background: the association between depression status and 10-year cardiovascular disease 
(CVD) incidence among Acute Coronary Syndrome (ACS) patients, in relation to nutritional and 
financial status, was evaluated. Methods: from October 2003-September 2004, a sample of 2,172 
consecutive ACS patients from 6 Greek hospitals was enrolled. In 2013-14, the 10-year follow-up 
was performed. Depressive symptoms were evaluated using the validated CES-D score (range 0-
60). Adherence to Mediterranean diet was assessed through MedDietScore (range 0-55) and 
financial status was determined by the annual income. Results: ranking from the 1

st
 to 3

rd
 CES-D 

tertile, recurrent fatal/non fatal ACS rates were 33%, 37% and 42%, respectively (p=0.006). 
Multiple logistic regression models revealed an adverse association of severe depression status 
(i.e. 3

rd
tertile) compared to no depression (i.e., 1

st
tertile) [Odds Ratio (OR)=1.31, 95% Confidence 

Interval (95%CI) 1.01, 1.69]. When controlling for financial status, the relationship between 
depression and ACS prognosis remained marginally significant; while subgroup analysis revealed 
that only patients with low/moderate income were negatively affected [OR=1.36, 95%CI 0.98, 1.88]. 
Further stratified analysis, by MedDietScore group, was applied; the above association remained 
significant only in patients with low compliance to this dietary pattern [OR=1.68, 95% CI 1.10, 2.18]. 
Conclusions: ACS coexisting with severe depression status seems to result in adverse disease 
outcomes while financial status and Mediterranean diet are proposed as potential moderators. 
Public health programs should focus on vulnerable groups and minimize depressive symptoms 
through appropriate medical treatment and lifestyle interventions, so as to ameliorate the disease 
prognosis in clinical and community level.   

Key Words: secondary prevention; cardiovascular disease; recurrent cardiac episodes; 
depression; Mediterranean diet; financial status; public health 

 

Introduction 

According to the World Health Organization (WHO) proposed rank order of disease burden for 
2020, ischemic heart disease and depressive symptoms  are to be the two leading causes of 
disability, linked to higher mortality and morbidity rates 

(1)
. Additionally, rising medical costs and 

increased health service utilization have been widely attributed to these morbid conditions while the 
psychological burden seems to be an important driver of overall quality of life 

(2-3)
. Hence, 

depressive symptoms  is justifiably considered as an independent cardiovascular disease (CVD) 
risk factor 

(4)
. Additionally, various behavioural and biological mechanisms have been proposed to 

interpret the association between depressive symptoms and increased cardiac incidence including 
Acute Coronary Syndrome (ACS) events 

(5)
. 

As far as secondary ACS prevention is concerned, even though the important role of depressive 
symptoms on disease prognosis has been identified for more than 40 years, only recently the focus 
has been oriented towards this relationship 

(6-8)
. For instance, in a meta-analysis of studies with 

cardiac patients, it has been documented that, post-ACS depressive patients had almost 3-fold 
higher mortality risk and 2-fold higher risk of recurrent cardiac events 

(9)
.  
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Mediterranean diet has been extensively studied regarding the field of cardiovascular disease, with 
a clear cardioprotective role, either directly or through ameliorating clinical markers in cardiac 
health 

(10-12)
. Σhe plausible interaction between this dietary pattern and depressive symptomatology 

has been reported in the literature proposing that  compliance to the Mediterranean diet moderates 
the adverse impact of depressive symptoms on cardiac health 

(13)
. Furthermore, the coexistence of 

socio-economic difficulties (i.e. low income, unemployment, unpleasant marital relations) can easily 
lead to psychological disorders. Focusing on financial status, this has been widely reported in the 
literature in relation to late life depression; adults with advanced age and socio-economic difficulties 
are more likely to suffer from persistent depressive symptoms  leading to the development of 
CVD‘s 

(14-15)
.  

The above parameters have been thoroughly investigated under the context of primary prevention. 
However, research regarding the secondary ACS prevention and the long–term interaction 
between depression, dietary habits and financial status, among cardiac patients are scarce. 
Therefore, the aim of the present study was to evaluate the association between depressive 
symptomatology and 10-year ACS incidence among cardiac patients in relation to  lifestyle (i.e. 
Mediterranean diet) and socioeconomic factors (i.e. financial status), under the context of the 
GREECS (GREEk acute Coronary Syndromes) multi-centre, longitudinal study 

(16)
. The working 

research hypothesis was that ACS patients with major depressive symptoms were more 
susceptible to recurrent cardiac events with the level of adherence to Mediterranean diet and 
financial status interacting in the tested association.  

Methods 

Sampling procedure at baseline examination 2003-2004 

GREECS is a prospective, observational study, established in 2003. The main goal of the study 
was to evaluate the annual incidence of ACS and the role of various CVD risk factors on the 
development and prognosis of ACS patients. From October 2003 to September 2004, n=2,172 
consecutive patients with discharge diagnosis of ACS (i.e., acute myocardial infarction (AMI) or 
unstable angina (UA)) that were hospitalized in the cardiology clinics or the emergency units of 6 
major General Hospitals in Greece (i.e., Hippokration hospital in Athens and the general prefectural 
hospitals in Lamia, Karditsa, Halkida, Kalamata and Zakynthos island) were enrolled into the study 
(participation rate varied 80-95%). The particular hospitals were selected in order to represent 
populations in terms of different socio-economic, cultural and regional characteristics. Of the 
enrolled patients, n=1,649 (76%) were men (65 ± 13 years) and n=523 (24%) were women (62 ± 
11 years) (p for age and gender differences <0.001). With the exception of Athens, where there are 
several other hospitals, all the other hospitals cover the whole population of the aforementioned 
regions, including urban and rural areas.  

Medical records; defining ACS patients  

At entry, as well as during hospitalization biomarkers suggesting cardiac injury and AMI such as, 
troponin I, creatine kinase (CK) and the MB fraction of total CK (CK-MB) were measured in all 
patients. Moreover a 12-lead electrocardiogram (ECG) was performed and clinical symptoms were 
evaluated in all patients, by a cardiologist. AMI was defined by typical rise and gradual fall (for 
troponin) or more rapid rise and fall (for CK-MB) of biochemical markers of myocardial necrosis 
with at least one of the following: (a) ischemic symptoms, (b) development of pathologic ST waves 
on the ECG, (c) ECG changes indicative of ischemia (ST segment elevation or depression), or, (d) 
coronary artery intervention (e.g. coronary angioplasty) 

(17)
. UA was defined by the occurrence of 

one or more angina episodes, at rest, within the preceding 48 h, corresponding to class III of the 
Braunwald classification 

(18)
. Medical information was retrieved through hospital records.  

Measurements at baseline examination 

The baseline examination included a range of patients‘ clinical, biochemical, socio-demographic 
and lifestyle characteristics. Specifically, socio-demographic and lifestyle characteristics included: 
age, sex, physical activity, dietary and smoking habits, years at school, financial and marital status 
and psychological evaluation.  

Depressive symptomatology assessment 

Specifically, depressive symptomatology during the past month was determined by the Centre of 
Epidemiological Studies-Depressive symptoms (CES-D) scale (range 0–60) 

(19)
. The scale has 

been designed to measure the level of depressive symptomatology instead of clinical diagnosis 
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and has been validated for the Greek population 
(20)

. Because of non-available national thresholds 
for the studied reference population, patients were divided in three equal size categories (tertiles): 
(a) 1st tertile (CES-D<7), that represents low depressive symptoms, (b) 2nd tertile (7<CES-D<20), 
that represents mid symptoms and (c) 3rd tertile (CES-D>20) that represents high symptoms. The 
chosen cut-off points of each tertile provide the best distribution of the sample resulting in 
subgroups with very close size and managing ―matching‖ as regards the two major confounders 
(i.e. age, sex).  

Financial status assessment 

Regarding financial status, mean household annual income, during the last three years, was 
recorded through self reports. As regards people who were unemployed, the basic monthly 
allowance they received from the Social Service Office (in 2004) was considered to calculate 
annual income. Financial status was then classified as: ―low‖ (<9,000€), ―moderate‖ (<18,000€), 
―good‖ (<48,000€) and ―very good‖ (>48,000€), following the Year 2004 tax policy. However, due to 
the small number of cases in the ―low‖ and ―very good‖ financial status groups, the categories have 
been merged into two categories (low/moderate & good/very good). 

Dietary habits assessment 

Dietary habits were evaluated using a validated Food Frequency Questionnaire (FFQ) and the level 
of adherence to the Mediterranean dietary pattern was assessed using the MedDietScore (range 0 
- 55). In particular, MedDietScore evaluates the consumption of 10 food groups: non-refined 
cereals and products, fruits and nuts, vegetables, olive oil, non-fat or low fat dairy, fish, poultry, 
potatoes, pulses, red meat or meat products and eggs, as well as alcohol consumption 

(21)
. In the 

present study, patients were categorized, according to MedDietScore, in 2 groups, low vs. 
moderate/high Mediterranean-diet adherence using the median value of the score (i.e., <27 & 
>=27) as cut-off point 

(22)
.  Higher values of this diet score indicate greater adherence to the 

Mediterranean diet.  

Other lifestyle factors assessment 

Physical activity was evaluated through a self-reported questionnaire provided by the American 
College of Sports Medicine 

(23)
; physical activity was defined as any engagement in activities of at 

least 3 times/week and for at least 30 min. Years of smoking were recorded; current smokers were 
defined by the protocol of the study as those who smoked at least 1 cigarette/day or have stopped 
smoking during the past 12 months while the rest who smoked at some time were defined as past 
smokers. The rest of the patients were defined as never or occasional smokers. As regards 
medical history, it was retrieved during the physical examination and through the patient‘s medical 
records and included the detailed assessment of hypertension, hypercholesterolemia, diabetes and 
any previous CVD event (i.e., prior to the baseline), as well as the pharmaceutical treatment and 
management of these conditions. Body mass index (BMI) was calculated as weight (in Kg) divided 
by height (in m) squared. Obesity was defined as BMI > 29.9 kg/m2.  

Further details about the aims, measurements and baseline procedures of the GREECS study may 
be found elsewhere 

(16)
. 

Follow-up evaluation 

 During 2013-2014, the 10-year follow-up of the patients was performed by the study‘s 
investigators. Information from n=1,918 of the initially enrolled patients was retrieved; the remaining 
n=254 patients were lost after the 1st year of follow-up and considered as censored in the 
statistical analysis (i.e. participation rate 88.4%). Vital status and development of ACS was 
evaluated using WHO-ICD-9 coding (as it was also performed in the 30-day, 6-month and 1-year 
follow-up that has been reported in previous publications) 

(9)
. All patients were interviewed by using 

a standard questionnaire. No differences were observed between those participated in the 10-year 
follow-up and those lost in all baseline clinical and lifestyle factors (all p‘s >0.50; data are not 
presented here).  

Endpoints at 10-year follow-up 

 The endpoints studied in this work were fatal/non-fatal ACS events.  In particular, the 
development of a new AMI, angina pectoris, other identified forms of ischemia (WHO-ICD coding 
410-414.9, 427.2, 427.6), heart failure of different types and chronic arrhythmias (WHO-ICD coding 
400.0-404.9, 427.0 -427.5, 427.9-), were recorded. 
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Bioethics  

 The study was approved by the Medical Research Ethics Committee of the participating 
Institutions and was carried out in accordance with the Declaration of Helsinki (1989) of the World 
Medical Association. All patients were informed about the aims and procedures of the study and 
signed an informed consent. 

Statistical analysis 

 Continuous variables are presented as mean values ± standard deviation, whereas 
categorical variables are presented as absolute and relative (%) frequencies. The association 
between normally distributed continuous variables (MedDietScore, ΒΜΗ, age) and patients‘ CES-D 
score was evaluated through the one-way analysis of variance (ANOVA), after checking for 
homoscedacity. Because of multiple comparisons between the tertiles of CES-D variable (i.e., low 
vs. mid or low vs. high or mid vs. high), the Bonferroni rule was applied to correct for the inflation of 
type-I error. Additionally, associations of the mentioned continuous variables and MedDietScore or 
financial status group were estimated through the Student‘s t-test for independent samples. 
Whether these variables are normally distributed was tested through the P-P plot and equality of 
variances through Levene‘s test. Years of school variable that was abnormally distributed and 
depressive symptoms tertiles were associated through the Kruskal-Wallis Test while for respective 
analysis, per MedDietScore and financial status group, the Mann-Whitney test was used. 
Associations between categorical variables (sex, current smoking, physical activity, hypertension, 
hypercholesterolemia, diabetes mellitus and family history of CVD) and the reported categories of 
the sample were tested by the use of the chi-squared test. Interaction between the target variable 
(i.e. depressive symptomatology) and lifestyle habits (i.e., Mediterranean diet adherence) or 
socioeconomic factor (i.e. financial status) was also examined based on recent literature trends 

(13-

15)
, after testing the significance level of this interaction on the 10 year ACS prognosis; hence, due 

to significant interaction between depressive symptomatology and Mediterranean diet adherence or 
financial status, stratified analysis was performed.

 
The association between depressive 

symptomatology and 10-year ACS fatal/non-fatal incidence either in the whole sample or in 
subgroup analysis (i.e. per MedDietScore and financial status group) was evaluated by multiple 
logistic regression analysis, after controlling for socio-demographic, clinical and lifestyle 
characteristics of the patients. Hence, consecutive adjustments were applied; model 1 represented 
the basic adjustment with age and sex, model 2 further adjusted for current smoking, physical 
activity, BMI, history of hypertension, diabetes mellitus, family history of CVD whilst in model 3 and 
4 the two target variables of the present work, Mediterranean diet and financial status respectively 
were also included. Regarding stratifications, the same rationale was adapted with only major 
findings (i.e., fully adjusted models) being presented in results section. Results are presented as 
odds ratio (OR) and their corresponding 95% confidence intervals (95%CI). Time to event was also 
taken into account and Cox proportional hazards models were also applied; but it was decided to 
keep the results from logistic regression as the models had better correct classification rates for the 
cases and some time points were missing. All statistical calculations were performed on the SPSS 
version 21 (IBM Hellas, Athens, Greece). 

Results 

The overall fatal/non-fatal 10-year ACS incidence was n=811 (37.3%) (38.8% in men and 32.9% in 
women, p=0.016). Median survival time was 8.08 years for men and 7.78 for women (p=0.07). In 
Table 1 various socio-demographic, lifestyle and behavioural patients‘ characteristics, according to 
CES-Depressive symptoms scale, are presented. Patients in the 2

nd
 and 3

rd 
tertile were less likely 

to be physically active compared with patients in the low CES-depressive symptoms score (i.e. 1
st 

tertile) (p<0.001). No differences between 2nd the 3rd tertile were observed. Additionally, patients 
in the highest level of depressive symptoms (i.e. 3

rd 
tertile) were the least educated (p<0.001), 

reported low/moderate financial status (p=0.002) but they were less likely to suffer from 
hypertension compared with their less depressive counterparts (p=0.03) 

As far as the 10-year follow up is concerned, unadjusted analysis revealed that a gradual increase 
from lower to higher level of depressive symptoms (i.e. from 1

st
 to 3

rd 
tertile) was associated with a 

significant increase in both recurrent ACS events (fatal/non fatal) (p=0.006) and ACS mortality 
(p=0.001), with the latter observation being more evident among patients in the highest CES-
depressive symptoms score (i.e. 3

rd
tertile). No differences between 2nd the 3rd tertile were 

observed. 
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† CES-D tertiles are coded as; Low (1
s
t) (score<7), Mid (2nd) (score 7-20) score, High (3rd) (score 

>20). Data are presented as mean± standard deviation. P-values were obtained using One-Way 
ANOVA for the variables age and MedDietScore, Kruskal-Wallis Test for the variables years of 
school and chi-squared test for the rest variables sex, physical activity, financial status, family 
history of CVD, history of hypertension, hypercholesterolemia and diabetes mellitus. 

 

To further evaluate the association between depressive symptomatology and the 10-year ACS 
prognosis, multi-adjusted analysis was applied. As indicated in Table 2, age-sex adjusted analysis 
revealed that patients in the 3

rd 
tertile had 42% higher risk of recurrent cardiac events, within the 

decade, compared with patients in the 1
st 

tertile, while those in the 2
nd 

tertile did not reach 
significance (Table 2, model 1). Moreover, the aforementioned association remained significant 
even after adjusting for potential socioeconomic, lifestyle and clinical factors with patients at the 
3

rd
tertile having 31% higher risk of recurrent 10-year ACS events (Table 2, model 2). Further 

adjustment, including MedDietScore, did not change the level of significance (p=0.04) (Table 2, 
model 3). However, after taking into account the financial status, the adverse effect of depressive 
symptoms on the 10-year ACS prognosis remained marginally significant (p=0.07) (Table 2, model 
4).  

 

  

Table 1: Socio-demographic, lifestyle and clinical characteristics of ACS patients per CES-Depression score tertiles 
(n=2,172) 

      Depressive symptoms (CES-D score tertiles)
†
 

†
 

 

 Low Mid High P 
Baseline characteristics (n=739) (n=760) (n=673)  

Age, yrs 66 (13) 66 (12) 66 (13) 0.41 

Male gender, % 76 75 77 0.71 

Current smoking, % 29 33 33 0.14 

Physical activity, % 45 38 32 <0.001 

Obesity, % 25 22 21 0.87 

Years of school 8.0 (4.4) 8.0 (4.3) 7.0 (4.2) <0.001 

Low/moderate financial status, % 66 64 73 0.002 

MedDietScore (range 0-55) 28.5 (5.7) 28.6 (5.7) 27.9 (5.5) 0.11 

History of hypertension, % 55 55 49
*
 0.03 

History of hypercholesterolemia, % 50 45 44 0.12 

History of diabetes mellitus, % 32 30 34 0.19 

Family history of CVD, % 58 61 58 0.48 
     10-year follow up     

Any ACS event (fatal/non fatal), % 33 37 42 0.006 

ACS mortality, % 15 16 22 0.001 
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Among the aims of the present study was to evaluate a possible interacting effect of adherence to 
the Mediterranean diet on the tested relationship. Table 3 illustrates various socio-demographic, 
clinical, lifestyle and behavioural characteristics per MedDietScore group. Patients with the highest 
MedDietScore were less likely to suffer from high depressive symptoms (3

rd
tertile) (p=0.02); while 

patients with the lowest compliance to the Mediterranean dietary pattern were more likely to be 
current smokers but less likely to have high blood pressure.  

 

Table 2: Results from additive multiple logistic regression models that used to evaluate the association between 
depression status (as measured using the CES-D scale) with the 10-year fatal/non fatal ACS event (n=2,172).  

     
     
CES-D tertiles Odds Ratio (OR)  95% CI  Model adjusted for 

     
Model 1    

Age, gender 2
nd

 vs.1
st
tertile 1.15 0.93, 1.43  

3
rd

 vs.1
st
tertile 1.42 1.15, 1.77  

Model 2    Age, gender, current smoking, 
physical activity, BMI, history of 
hypertension, diabetes mellitus, 

family history of CVD 

2
nd

 vs.1
st
tertile 1.09 0.85, 1.41  

3
rd

 vs.1
st
tertile 1.31 1.01, 1.69  

Model 3    

Model 2 plus MedDietScore 2
nd

 vs.1
st
tertile 1.09 0.85, 1.41  

3
rd

 vs.1
st
tertile 1.31 1.01, 1.69  

Model 4    

Model 2 plus financial status 2
nd

 vs.1
st
tertile 1.11 0.85, 1.45  

3
rd

 vs.1
st
tertile 1.28 0.98, 1.67  
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†
CES-D tertiles are coded as; Low (1st) (score<7), Mid (2nd) (score 7-20) score, High (3rd) (score >20). Data 

are presented as mean  standard deviation. P-values were obtained using Student t-test for independent 
samples for the variable age and chi-squared test for the rest variables CES-Depression tertiles, sex, physical 
activity, family history of CVD, history of hypertension, hypercholesterolemia and diabetes mellitus. 

 
Multi adjusted analysis evaluating the association between depressive symptoms and 10-year ACS 
event per MedDietScore group is presented in Table 4. Stratified analysis revealed that the 
adverse effect of depressive symptoms on the ACS incidence, within the decade, remained 
statistically significant only among patients in the upper CES-D tertile with low adherence to the 
Mediterranean diet (i.e. MedDietScore ≤27); while the group of patients with higher MedDietScore 
did not reach significance (p for interaction between MedDietScore and depressive symptoms on 
the 10-year ACS event=0.02). 
  

Table 3: Socio-demographic, lifestyle and clinical characteristics of ACS patients per MedDietScore 
group (n=2,172) 

 Adherence to the Mediterranean diet  

 MedDietScore ≤27 MedDietScore>27 p 

Baseline characteristics (n=782) (n=1,390)  

CES-Depression tertiles
†
,     

1
st
tertile, % 34 34 0.02 

2
nd

tertile, % 31 36 0.02 

3
rd

tertile, % 35 30 0.02 

Age, yrs 65 (13) 67 (12) <0.001 

Male gender, % 78 75 0.07 

Physical activity, % 36 40 0.10 

Current smoking, % 40 27 <0.001 

Body Mass Index, kg/m
2
 27.64 (3.97) 27.48 (3.82) 0.39 

History of hypertension, % 51 55 0.06 

History of hypercholesterolemia, % 47 46 0.52 

History of diabetes mellitus, % 31 33 0.38 

Family history of CVD, % 38 35 0.17 
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Models adjusted for: Age, gender, current smoking, physical activity, BMI, history of hypertension, diabetes 

mellitus, family history of CVD diabetes mellitus, family history of CVD; results are presented as 1 unit 
increase in the CES-D scale; CES-D tertiles are coded as; Low (1st) (score<7), Mid (2nd) (score 7-20) score, 
High (3rd) (score >20). 

Another purpose of the present work was to evaluate the plausible interaction between financial 
status and depressive symptoms on the 10-year ACS prognosis. Various socio-demographic, 
lifestyle, clinical and behavioural patients‘ characteristics per financial status are presented in 
Table 5. Patients with low/moderate income were older (p<0.001), more likely to be diabetics 
(p=0.01) and obese (p=0.04) but less likely to have family history of CVD. Moreover, they were 
more physically active (p=0.001) compared with patients with better income. As for their 
psychological profile, patients at the low/moderate financial status were more likely to have the 
highest CES-D score compared with those having high/very high income (p=0.002). 

 

†
CES-D tertiles are coded as; Low (1st) (score<7), Mid (2nd) (score 7-20) score, High (3rd) (score >20). Data 

are presented as mean  standard deviation. P-values were obtained using Student t-test for independent 
samples for the variables age and MedDietScore and chi-squared test for the rest variables CES-Depression 
tertiles, sex, physical activity, family history of CVD, history of hypertension, hypercholesterolemia and 

diabetes mellitus. 

Table 4: Results from multiple logistic regression models that used for the evaluation of the association 
between depression status (as measured using the CES-D scale) with 10-year fatal/non fatal ACS event, 
per MedDietScore group (n=2,172).  

        
 Odds Ratio (OR)  95% CI  

MedDietScore ≤27    

2
nd

 vs.1
st
tertile 1.08 0.67, 1.69  

3
rd

 vs.1
st
tertile 1.68 1.10, 2.58  

MedDietScore>27    

2
nd

 vs.1
st
tertile 1.09 0.80, 1.49  

3
rd

 vs.1
st
tertile 1.10 0.79, 1.53  

Table 5: Sociodemographic, lifestyle and clinical characteristics of ACS patients per financial status 
(n=2,172) 

 Financial status  

 
Low/moderate High/very high p 

Baseline characteristics (λ=1,455) (λ=717)  

CES-Depression tertiles
†
    

1
st
tertile, % 34 36 0.002 

2
nd

tertile, % 31 37 0.002 

3
rd

tertile, % 35 27 0.002 
Age, yrs 67 (13) 63 (13) <0.001 

Males, % 73 84 <0.001 

Physical activity, % 36 44 0.001 

Current smoking, % 30 34 0.11 

MedDietScore, range 0-55 28.27 (5.36) 28.96 (5.47) 0.009 

Body Mass Index, kg/m
2 
 27.45 (3.89) 27.84 (3.76) 0.04 

History of hypertension, % 54 50 0.16 

History of hypercholesterolemia, % 45 48 0.27 

History of diabetes mellitus, % 33 27 0.01 

Family history of CVD, % 32 40 0.001 
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Finally, the association of depressive symptoms with the 10-year ACS event by financial status, 
and after taking into account various confounders, is presented in Table 6. Subgroup analysis 
revealed that the adverse effect of this psychological parameter on the ACS prognosis within the 
decade remained significant only in patients with low/moderate financial status, while in patients 
with higher income did not reach significance (p for interaction between financial status and 
depressive symptoms on the 10-year ACS event=0.008). 

 

Models adjusted for: Age, gender, current smoking, physical activity, BMI, history of hypertension, diabetes 

mellitus, family history of CVD diabetes mellitus, family history of CVD 

 

No other significant interactions were observed as regards smoking, physical activity status and 
CES-D (all p-values >0.40). Moreover, no significant association was observed as regards the 
"positive" subscale (containing the questions that promote the oppose symptoms of depression) of 
the CES-D scale as regards the investigated outcome (OR=0.99, 95%CI 0.95. 1.04), when the 
common factors were used as covariates.  

Discussion 

The findings of the present study suggested an aggravating role of high depressive 
symptomatology on 10-year ACS prognosis, among cardiac patients, with those having a 
low/moderate financial status being more vulnerable. More importantly, the tested relation was 
moderated by the level of adherence to the Mediterranean dietary pattern, highlighting a plausible 
treatment or prevention strategy in depressive cardiac patients.  

It was revealed that, patients with high depressive symptoms (i.e. 3
rd

 tertile) had 35% higher risk of 
recurrent fatal/non fatal ACS incidence, after taking into account major baseline socio-
demographic, clinical and lifestyle factors (Table 2, model 2).  In line with the aforementioned 
finding, a meta-analysis of 34 observational studies highlighted the adverse effect of depressive 
symptoms  in the long-term ACS prognosis; depressive patients had 61% higher risk of recurrent 
ACS events compared with those being psychologically healthy 

(24)
; while there are several meta-

analysis under the context of secondary ACS incidence which also confirm the exacerbating role of 
depressive symptoms on the disease outcome 

(7-9)
. Hence, due to the large scientific interest 

regarding the close association between cardiovascular disease and depression, several possible 
biological and behavioural mechanisms have been proposed. Focusing on the former, depressive 
symptoms  have been widely associated with changes in autonomic nervous system, increased 
inflammation markers (i.e. C-reactive protein), platelet reactivity and disruption of vascular function 
while as for the latter, physical inactivity, unhealthy diet, poor adherence to medication, isolation 
from the social environment and chronic stress are proposed under the context of pathway analysis 
trial, as potential confounders in the post-infarction depressive symptoms and prognosis 

(25-26)
. 

Additionally,, depressed patients are more likely to lose their interest for lifestyle modifications 
towards a healthier approach, regardless the level of information they have 

(27)
. 

The Mediterranean diet and its cardio-protective role has been widely highlighted, under the 
context of the primary ACS prevention 

(28)
. More importantly, this dietary pattern has been, also, 

Table 6: Results from multiple logistic regression models that used to evaluate the association 
between depression status with the 10-year fatal/non fatal ACS event, per financial status (n=2,172).  

 

        
 Odds Ratio (OR)  95% CI  

    
Low/moderate    

2
nd

 vs.1
st
tertile 1.05 0.74, 1.48  

3
rd

 vs.1
st
tertile 1.36 0.98, 1.88  

High/very high    

2
nd

 vs.1
st
tertile 1.32 0.85, 2.05  

3
rd

 vs.1
st
tertile 1.25 0.77, 2.04  
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investigated as regards its indirect impact on cardiac health by mediating the aggravating role of 
major ACS modifiable and non-modifiable risk factors (i.e. glucose intolerance, high blood 
pressure)

 (11-12, 29)
. Thus, in the present study, the potential interaction between Mediterranean diet 

and depressive symptomatology on the disease prognosis was also examined; subgroup analysis 
revealed that the adverse effect of high depressive symptoms on the 10-year ACS prognosis 
remained significant only among patients with low compliance to the Mediterranean diet while 
among the moderate/high-adherence-group did not reach significance (Table 4). The role of 
Mediterranean diet, as regards the negative effects of psychological parameters (i.e., depression, 
stress) on ACS prognosis, has been documented without conclusive evidence 

(30)
. A potential 

biological mechanism through which this observation could be explained is the anti-inflammatory 
properties (i.e. C-reactive protein, interlrukin-6, homocysteine, fibrinogen levels and white blood cell 
counts lowering) of the Mediterranean dietary pattern 

(31-32)
. As previously reported inflammation 

and depressive symptoms are closely related to each other, leading to deterioration of cardiac 
health. Hence, adherence to Mediterranean diet may play a substantial protective role in inhibiting 
the inflammation process, exacerbated by depression. 

 Socioeconomic status (SES) is a well-established determinant of ACS risk. At all levels of 
education, income and occupation (the three determinants of SES) health and disease follow a 
social gradient, i.e. the lower SES the worse health 

(33-34)
. Moreover, perceived loss or failure in 

conditions such as financial security and employment usually leads to depressive and stressful 
symptoms 

(35)
. Thus, the plausible interaction between depressive symptoms and financial status is 

a critical point. In the present study, when the depression-ACS-prognosis relation was further 
investigated controlling for the patients‘ financial status, the adverse effect of the psychological 
profile on the disease outcome attenuated and remained marginally significant, proposing that 
financial status may independently determine the disease outcome regardless the depressive 
symptomatology (Table 2, model 4). Stratified analysis highlighted that only patients with 
low/moderate annual income were significantly negatively affected by a high depressive 
symptomatology (Table 6). According to the literature, focusing on adults in advanced age, 
financial status deterioration is one of the most frequent stressful situations described and 
economic restraints in this population group has been associated with higher likelihood of 
experiencing depressive symptoms  

(36)
. However, low income and financial struggles, together with 

unstable and unsafe environments (i.e. unemployment, inadequate health services, dangerous 
working place) are common confounders of chronic stress and may affect the treatment of patients 
(37)

; while marital status seems to play a significant role in the association between depressive 
symptoms and ACS prognosis. Very recent data revealed that among single, divorced and 
widowed cardiac patients, 1-point increase in the Center of Epidemiological Studies-Depressive 
symptoms (CES-D) score (range 0–60) was associated with 2% and 4% higher risk of post-ACS 
events and fatal ACS event, respectively, within the decade, while among married/ cohabitant 
patients, no such associations were documented 

(15)
.  

 Limitations 

Although this study has managed to evaluate the influence of depressive symptomatology on 10-
year ACS prognosis, it relied on hypotheses concerning the possible mechanisms through which 
these effects are exerted. Even though dietary habits were recorded through FFQ, which may lead 
to under or overestimation, it still remains the most valid tool in observational studies. All patients' 
characteristics were measured at the baseline examination and therefore may be prone to life-
course changes during the decade of follow-up and, consequently influence the robustness of the 
findings. Nevertheless, as mentioned, no changes were observed in the lifestyle and behavioural 
characteristics of the patients during the past decade. Moreover, it could be suggested that 
depressive symptomatology is associated with unhealthy behaviours (i.e. smoking, alcohol); 
adjustment for such potential confounders has been made but, as always, residual confounding 
cannot be explained.  Finally, the level of depressive symptoms may have been influenced by the 
disease event itself, indicating the bidirectional association through which depressive symptoms 
and ACS are related to. 

Conclusion 

Despite the above limitations of the present study, attributed to its observational nature, the 
reported findings seem to be of high importance since they highlighted the unfavourable role of 
high depression in the secondary ACS incidence, a scientific field with inadequate evidence. 
Additionally, the financial status seemed to interact in the aforementioned relationship; while a 
plausible moderating effect of the Mediterranean diet on the association between post-ACS 
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depressive symptoms and disease outcome was highlighted. Thus, implementing effective public 
health interventions on psychosocial support are expected to ameliorate the disease prognosis of 
economically deprived groups, while Mediterranean dietary pattern should be widely promoted by 
the health professionals during the management of such patients.  
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4.3.6   Η ζσκαηηθή δξαζηεξηόηεηα θαη 10-εηήο θαξδηαγγεηαθόο θίλδπλνο ζε 

αζζελείο κε Ομύ Σηεθαληαίν Σύλδξνκν (ΟΣΣ); ε αιιειεπίδξαζε κε ην 

ηζηνξηθό θαξδηαγγεηαθήο λόζνπ θαη ην ζαθραξώδε δηαβήηε: επηδεκηνινγηθή 

κειέηε GREECS 

4.3.6.1  Μεηξήζηκα ραξαθηεξηζηηθά θαηά ηελ έληαμε ζηε κειέηε 

Γηα ηνλ πξνζδηνξηζκφ ηεο ζσκαηηθήο δξαζηεξηφηεηαο ησλ αζζελψλ 

ρξεζηκνπνηήζεθε κεηαθξαζκέλν ην έγθπξν εξσηεκαηνιφγην ηνπ Ακεξηθαληθνχ 

Κνιιεγίνπ ηεο Ηαηξηθήο ησλ Αζιεκάησλ, IPAQ (International Physical Activity 

Questionnaire). Μέζσ ηνπ εξσηεκαηνινγίνπ αληιήζεθαλ πιεξνθνξίεο γηα ηε 

ζπρλφηεηα (θνξέο/εβδνκάδα), ηε δηάξθεηα (ιεπηά/θνξά) θαη ηελ έληαζε ηνπ 

αζιήκαηνο ή ηεο απαζρφιεζεο πνπ ζπλδέζεθε κε ζσκαηηθή δξαζηεξηφηεηα. 

Καηφπηλ, νη αζζελείο δηαρσξίζηεθαλ ζε ηέζζεξηο θαηεγνξίεο, βαζηζκέλνη ζηελ 

έλλνηα ηνπ κεηαβνιηθνχ ηζνδχλακνπ (Metabolic Equivalent, MET): «ζσκαηηθά 

αδξαλείο», «ρακειή δξαζηεξηφηεηα» (<150 ΜΔΣ-ιεπηά/εβδνκάδα), «κέηξηα 

δξαζηεξηφηεηα» (150-300 ΜΔΣ-ιεπηά/εβδνκάδα) θαη «ελεξγή δξαζηεξηφηεηα» 

ηθαλή γηα ηελ πξναγσγή ηεο πγείαο (Healthy Engaged Physically Active – HEPA) 

(>300 ΜΔΣ-ιεπηά/εβδνκάδα). Γεδνκέλα γηα πξνεγνχκελε λνζειεία θαη ην ηαηξηθφ 

ηζηνξηθφ ησλ αζζελψλ αληιήζεθαλ κέζσ ησλ ηαηξηθψλ θαθέισλ. Γηα ηηο αλάγθεο 

ηεο παξνχζαο δηαηξηβήο, νη αζζελείο θαηεγνξηνπνηήζεθαλ ζε δχν νκάδεο: (α) 

αζζελείο κε ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ θαη (β) αζζελείο ρσξίο ηζηνξηθφ 

θαξδηαγγεηαθήο λφζνπ (π.ρ. ζηεθαληαία λφζνο, εγθεθαιηθφ επεηζφδην ή άιιν 

θαξδηαγγεηαθφ ζχκβακα), θαηά ηελ έληαμε ηνπο ζηε κειέηε. Σν ηαηξηθφ ηζηνξηθφ 

πεξηειάκβαλε ζηνηρεία γηα ην ηζηνξηθφ αξηεξηαθήο ππέξηαζεο, 

ππεξρνιεζηεξνιαηκίαο θαη ππεξγιπθαηκίαο, θαζψο θαη γηα ηε θαξκαθεπηηθή 

αληηκεηψπηζε ηνπο. πγθεθξηκέλα, σο αξηεξηαθή ππέξηαζε νξίζηεθαλ ηηκέο 

αξηεξηαθήο πίεζεο >140/90 mmHg (ζπζηνιηθή/δηαζηνιηθή), σο 

ππεξρνιεζηεξνιαηκία ηηκέο νιηθήο ρνιεζηεξφιεο λεζηείαο άλσ ησλ 200 mg/dL θαη 

σο ππεξγιπθαηκία ηηκέο γιπθφδεο λεζηείαο > 125 mg/dL ή ιεθζείζα θαξκαθεπηηθή 

αγσγή γηα ηελ αληηκεηψπηζε φισλ ησλ αλσηέξσ. 
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4.3.6.2 Καηαλνκή δεκνγξαθηθώλ, ηξόπνπ δσήο θαη θιηληθώλ 

ραξαθηεξηζηηθώλ, θαηά ηελ έληαμε ζηε κειέηε, ζε ζρέζε κε ην ηζηνξηθό 

θαξδηαγγεηαθήο λόζνπ θαη ζαθραξώδε δηαβήηε 

Οη αζζελείο ρσξίο ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ, θαηά ηελ έληαμε ζηε κειέηε, 

ήηαλ πην πηζαλφ λα είλαη λεψηεξνη ζε ειηθία (p<0.001), λα έρνπλ πεξηζζφηεξα έηε 

εθπαίδεπζεο  (p<0.001), λα είλαη λπλ θαπληζηέο (p<0.001) θαη λα δηαγηγλψζθνληαη 

κε ηε ζνβαξφηεξε εθδήισζε Ο, (ΟΔΜ έλαληη Α) (p<0.001). Ωζηφζν, ζε 

κηθξφηεξν πνζνζηφ ήηαλ ππεξηαζηθνί (p=0.001), είραλ ηζηνξηθφ ζαθραξψδε 

δηαβήηε (p<0.001) θαη νηθνγελεηαθφ ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ (p<0.001) 

ζπγθξηηηθά κε ηνπο αζζελείο κε πξνεγνχκελν ηζηνξηθφ θαξδηαγγεηαθνχ λνζήκαηνο. 

Δπηπιένλ, ε κνλνπαξαγνληηθή αλάιπζε θαηέδεημε φηη νη αζζελείο ρσξίο ηζηνξηθφ 

θαξδηαγγεηαθήο λφζνπ είραλ 9% κεγαιχηεξε πηζαλφηεηα λα ππνζηνχλ 

ζαλαηεθφξν θαξδηαγγεηαθφ επεηζφδην (p<0.001), αιιά 9% κηθξφηεξε πηζαλφηεηα 

επαλαιακβαλφκελσλ Ο επεηζνδίσλ (ζαλαηεθφξσλ ή κε) (p<0.001), θαηά ην 

δηάζηεκα ηεο 10-εηνχο παξαθνινχζεζεο. 

εκαληηθά αξλεηηθή ζπζρέηηζε παξαηεξήζεθε κεηαμχ ηεο ζσκαηηθήο 

δξαζηεξηφηεηαο («κέηξηα»/«ελεξγή» έλαληη «αδξαλείο»/«ρακειή») θαη ηεο 10-

εηνχο πξφγλσζεο ηνπ Ο (OR=0.74 95% CI 0.53, 1.03) θαζψο θαη κε ηελ 

παξνπζία πξψηνπ έλαληη πξνεγνχκελσλ θαξδηαγγεηαθψλ ζπκβακάησλ (OR=0.69 

95% CI 0.55 0.86), έπεηηα απφ έιεγρν γηα ην θχιν, ηελ ειηθία, ην ΓΜ, ην 

θάπληζκα, ην επίπεδν εθπαίδεπζεο, ην Γ, ηελ ππέξηαζε, ηελ 

ππεξρνιεζηεξνιαηκία, ην νηθνγελεηαθφ ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ θαη ηε 

δηάγλσζε εμφδνπ. Δπηπξφζζεηα, ην ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ θάλεθε λα 

επεξεάδεη ζεκαληηθά ην επίπεδν ζσκαηηθήο δξαζηεξηφηεηαο θαη θαη‘επέθηαζε ηε 

10-εηή πξφγλσζε Ο (p γηα ηελ αιιειεπίδξαζε <0.001). Γηα ην ιφγν απηφ έγηλε 

πεξαηηέξσ δηαζηξσκαηνπνηεκέλε αλάιπζε κε βάζε ην ηζηνξηθφ θαξδηαγγεηαθήο 

λφζνπ, ψζηε λα δηεξεπλεζεί ν ξφινο ηεο άζθεζεο ζε δχν ππννκάδεο, δειαδή ζε 

αζζελείο κε θαη ρσξίο πξνεγνχκελα θαξδηαγγεηαθά ζπκβάκαηα, θαηά ηελ έληαμε 

ηνπο ζηε κειέηε. Αθνχ ιήθζεθαλ ππφςε δηάθνξνη πηζαλνί ζπγρπηηθνί παξάγνληεο 

(φπσο θχιν, ειηθία, ΓΜ, θάπληζκα, επίπεδν εθπαίδεπζεο, Γ, αξηεξηαθή 

ππέξηαζε, ππεξρνιεζηεξνιαηκία, νηθνγελεηαθφ ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ θαη 

δηάγλσζε εμφδνπ), παξαηεξήζεθε φηη νη αζζελείο ρσξίο ηζηνξηθφ θαξδηαγγεηαθήο 

λφζνπ, νη νπνίνη δήισζαλ ζσκαηηθή δξαζηεξηφηεηα «κέηξηα» ή «ελεξγή», είραλ 
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37% κηθξφηεξν θίλδπλν επαλεκθάληζεο Ο, ζηε 10εηία, ζε ζχγθξηζε κε ηνπο 

αζζελείο πνπ δήισζαλ «αδξαλείο».  

Δπίζεο, παξαηεξήζεθε κηα ηδηαίηεξα ηζρπξή αιιειεπίδξαζε αλάκεζα ζηε 

ζσκαηηθή δξαζηεξηφηεηα θαη ην ηζηνξηθφ Γ (p<0.001). Ωο εθ ηνχηνπ, δηελεξγήζεθε 

πεξαηηέξσ αλάιπζε κε βάζε ηελ παξνπζία ηζηνξηθνχ Γ. Ζ κνλνπαξαγνληηθή 

αλάιπζε έδεημε φηη νη δηαβεηηθνί αζζελείο ήηαλ πηζαλφηεξν λα είλαη κεγαιχηεξεο 

ειηθίαο (p<0.001), λα είλαη θαπληζηέο (p<0.001), λα έρνπλ ιηγφηεξα έηε 

εθπαίδεπζεο (p=0.01), λα έρνπλ ηζηνξηθφ αξηεξηαθήο ππέξηαζεο (p<0.001) αιιά 

φρη ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ (p<0.001), ζπγθξηηηθά κε ηνπο κε δηαβεηηθνχο 

αζζελείο. Αληίζεηα, νη κε δηαβεηηθνί αζζελείο δήισζαλ «κέηξηα» ή «ελεξγή 

ζσκαηηθή δξαζηεξηφηεηα» (p<0.001). Δπηπιένλ, παξαηεξήζεθε φηη νη δηαβεηηθνί 

αζζελείο είραλ 9%  κεγαιχηεξε πηζαλφηεηα λα ππνζηνχλ ζαλαηεθφξν 

θαξδηαγγεηαθφ επεηζφδην (p<0.001) θαη 5% κεγαιχηεξε πηζαλφηεηα 

επαλαιακβαλφκελσλ Ο επεηζνδίσλ (ζαλαηεθφξσλ ή κε) (p=0.004),θαηά ην 

δηάζηεκα ηεο 10-εηίαο, ζε ζχγθξηζε κε ηνπο κε δηαβεηηθνχο αζζελείο.  

Σα αλσηέξσ επξήκαηα θαηέδεημαλ ην ζεκαληηθφ ξφιν ηεο ζσκαηηθήο 

δξαζηεξηφηεηαο θαη ηνπ ηζηνξηθνχ Γ ζηε 10-εηή πξφγλσζε ηνπ Ο, κφλν ζε 

αζζελείο ρσξίο ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ, θαηά ηελ έληαμε ζηε κειέηε. 

Πξαγκαηνπνηήζεθαλ ινηπφλ, πεξαηηέξσ αλαιχζεηο κε ζθνπφ ηνλ πξνζδηνξηζκφ 

ηεο ζρέζεο αλάκεζα ζηα επίπεδα ζσκαηηθήο δξαζηεξηφηεηαο θαη ηε 10-εηή 

επίπησζε Ο (ζαλαηεθφξα ζπκβάκαηα ή κε), ζε αζζελείο ρσξίο ηζηνξηθφ 

θαξδηαγγεηαθήο λφζνπ, κε βάζε ηελ παξνπζία ή κε ηζηνξηθνχ Γ. ηνπο 

δηαβεηηθνχο αζζελείο παξαηεξήζεθε φηη ε άζθεζε είρε πξνζηαηεπηηθή δξάζε ζηε 

10-εηή πξφγλσζε ηεο λφζνπ. πγθεθξηκέλα, ε ζσκαηηθή δξαζηεξηφηεηα 

ζπζρεηίζζεθε κε 43%-49% κηθξφηεξν θίλδπλν επαλαιακβαλφκελσλ Ο 

επεηζνδίσλ, έπεηηα απφ έιεγρν γηα ην θχιν, ηελ ειηθία, ην ΓΜ, ην θάπληζκα, ην 

επίπεδν εθπαίδεπζεο, ην ηζηνξηθφ αξηεξηαθήο ππέξηαζεο θαη 

ππεξρνιεζηεξνιαηκίαο, ην νηθνγελεηαθφ ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ θαη ηε 

δηάγλσζε εμφδνπ. Αληίζεηα, ζηνπο αζζελείο ρσξίο ηζηνξηθφ Γ θαηά ηελ έληαμε 

ζηε κειέηε, ε ζσκαηηθή δξαζηεξηφηεηα δελ ζπζρεηίζηεθε ζηαηηζηηθά ζεκαληηθά κε 

ηε 10-εηή πξφγλσζε ηνπ Ο (φιεο νη ηηκέο p>0.05).   
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Abstract 

The association between physical activity, diabetes mellitus (DM) and long-term Acute Coronary 
Syndrome (ACS) prognosis was evaluated. The GREECS study included 2,172 consecutive ACS 
patients, from six Greek hospitals (2003-2004). In 2013-2014, 10-year follow up was performed in 
1,918 patients. Physical activity was categorized in never, rarely (monthly basis), 1-2 and ≥3 
times/week. Multi adjusted analysis revealed that 1-2 and ≥3 times/week vs. no physical activity 
had protective effect on ACS incidence (OR=0.63 95%CI 0.38, 1.05) and (OR=0.63 95%CI 0.40, 
0.99) respectively, only in patients without prior baseline CVD event. In subgroup analysis with DM 
as strata in these patients, engagement in physical activity, (i.e. 1-2 times/week) had significant 
protective effect among diabetics (OR=0.51, 95%CI 0.27, 0.96, p=0.037). These findings revealed 
the beneficial role of exercise in secondary ACS prevention, even in DM patients. Public health-
oriented policies should incorporate regular physical activity, as a key protective factor in disease 
prognosis. 

Introduction 

Cardiovascular disease (CVD) remains the leading cause of death worldwide, while it is expected  
to further increase by 33% until 2030 

(Mathers & Loncar, 2006)
. The global disability burden of ischemic 

heart disease still remains high and it seems to follow the same trend for the next few years
(Murray, 

Lopez, World Health Organization., World Bank., & Harvard School of Public Health., 1996)
. Among the major behavioral risk 

factors in cardiac health, physical activity status represents a key determinant in primary Acute 
Coronary Syndrome (ACS) prevention, with several studies demonstrating the protective role of 
moderate to high exercise either at occupational or at leisure time, in apparently healthy population 
(Li & Siegrist, 2012; World Health Organization., 2010)

. Even under the context of the secondary ACS prevention, 
physical activity seems to play a critical role in the disease prognosis, with those patients being 
more active having a better disease profile while they are to gain years in survival life 

(Pitsavos et al., 

2008)
. However, recent research data revealed insufficient medical surveillance on the secondary 

prevention guidelines and therapeutic approach (i.e. lifestyle modifications and adherence to 
medication) 

(Notara, Panagiotakos, Pitsavos, et al., 2015; Panagiotakos, Pitsavos, & Stefanadis, 2006)
.  

The biological pathways through which physic activity exerts its beneficial cardio-protective effects 
has been suggested in the literature 

(Ahmed, Blaha, Nasir, Rivera, & Blumenthal, 2012; Panagiotakos, Pitsavos, Chrysohoou, 

Kavouras, & Stefanadis, 2005)
. According to the European Association on Cardiovascular Prevention and 

Rehabilitation, physical activity has been presented as an important lifestyle modification for 
glucose homeostasis, too. Moreover, it is nowadays well documented that elevated glucose levels 
damage nerves and blood vessels 

(Vanhees et al., 2012)
. It is estimated that 27% of diabetes mellitus 

(DM) burden is attributed to physical activity and sedentary lifestyle. This claim is of major 
importance considering that diabetic cardiac patients have greater morbidity and mortality risk, with 
worse post- myocardial infarction (MI) prognosis, making questionable whether adherence to an 
active vs. sedentary lifestyle could be even more beneficial to this category of patients 

(Notara, 

Panagiotakos, Michalopoulou, et al., 2015; Standards of medical care in diabetes--2008," 2008; World Health Organization., 2009)
. 

Consequently, physical activity and DM, in relation to secondary prevention, is of major interest for 
public health, where the evidence as regards high risk patients and more importantly their medical 
history (i.e., type, frequency and severity of previous cardiac episodes) remains inconclusive. 
Furthermore, the long-term interaction between physical activity and glycemic control status on the 
disease outcome, among ACS patients, has not been extensively investigated. Thus, under the 
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context of the large – scale, multi-center GREEk study of acute Coronary Syndromes (GREECS), 
the aims of the present work was to investigate the association between baseline physical activity 
status and the 10-year ACS prognosis in cardiac patients, as well as the potential moderating role 
of CVD history (any CVD event occurred prior to baseline ACS event) and DM status. The working 
research hypothesis was that physical activity ameliorates the course of recurrent cardiac 
episodes, depending on patients‘ CVD history, with this association being more evident among 
diabetic patients. 

Methods 

The GREECS study is a multi-center prospective observational study, established in 2003, that 
aimed to evaluate various clinical, lifestyle and socio-demographic characteristics of ACS patients, 
as well as the prevalence and annual incidence of ACS events, in Greece 

(Pitsavos et al., 2005)
. A decade 

later, the 10-year follow-up was performed.  

The study was approved by the Medical Research Ethics Committee of the participating Institutions 
and was carried out in accordance with the Declaration of Helsinki (1989) of the World Medical 
Association. All patients were informed about the aims and procedures of the study and signed an 
informed consent. 

Sampling procedure at baseline examination (2003-2004)  

Study‘s sample was consisted of almost all (i.e., participation rate, 97%), consecutive patients 
(n=2,172), that were hospitalized in the cardiology clinics or the emergency cardiology departments 
of six major Greek General Hospitals (i.e., Hippokration hospital in Athens and the general 
prefectural hospitals in Lamia, Karditsa, Halkida, Kalamata and Zakynthos island) and had 
(inclusion criteria) a discharge diagnosis of ACS (i.e., acute myocardial infarction (AMI) or unstable 
angina (UA)). The study was carried out for one exact year, between October 2003 and September 
2004. The selection of hospitals aimed at recruiting populations with various socio-economic, 
cultural and regional characteristics. All hospitals, except Hippokration hospital in Athens - where 
there are several other hospitals, too-, cover the entire reference population of the aforementioned 
regions, including urban and rural areas. Of the enrolled patients, n=1,649 (76%) were men (65 ± 
13 years) and n=523 (24%) were women (62 ± 11 years) (p for age and gender differences 
<0.001). Medical information was retrieved through hospital records. No exclusion criteria were set. 

Clinical status evaluation and measurements at baseline examination (2003-2004) 

A 12-lead electrocardiogram (ECG) was performed and clinical symptoms were evaluated in all 
patients, by a collaborating cardiologist. Moreover, biochemical markers suggesting cardiac injury 
and presence of AMI,such as troponin I, creatine kinase (CK) and the MB fraction of total CK(CK-
MB) were measured in all subjects. AMI was defined by typical rise and gradual fall (troponin) or 
more rapid rise and fall (CK-MB) of biomarkers of myocardial necrosis with at least one of the 
following: (a) ischemic symptoms, (b) development of pathologic ST waves on the ECG, (c) ECG 
changes indicative of ischemia (ST segment elevation or depression), or, (d) coronary artery 
intervention (e.g. coronary angioplasty)

("The Joint European Society of Cardiology/American College of Cardiology Committee for 

the redefinition of myocardial infarction. Myocardial infarction redefined--a Consensus Document ", 2000)
. UA was defined by the 

occurrence of one or more angina episodes, at rest, within the preceding 48 h, corresponding to 
class III of the Braunwald classification 

(Braunwald, 1997)
. Braunwald classification was initially 

introduced to divide patients with UA, according to their clinical characteristics and toprovide a 
better prognostic stratification.  

Additionally, patients‘ socio-demographic, lifestyle, clinical and biochemical characteristics were 
examined. Socio-demographic and lifestyle characteristics included, among others, age, sex, 
physical activity, dietary and smoking habits, education status (years of school) and anthropometric 
data (weight and height). Patients‘ physical activity status, during the year prior enrolment was 
evaluated using the translated and validated, short version (9 items) of the ―International Physical 
Activity Questionnaire‖ (IPAQ) 

(Craig et al., 2003), (Papathanasiou et al., 2009)
, that follows the instructions given 

by the American College of Sports Medicine 
(Pate et al., 1995)

. IPAQ is an index of weekly energy 
expenditure, that incorporates frequency (i.e., never, rarely (i.e. monthly basis), 1-2 times per week 
and ≥3 times per week, for at least 30 minutes/time, as the minimum time period required to 
achieve health benefit 

(Haskell et al., 2007)
), duration (in minutes per time) and intensity of sports or other 

physical activities. According to the reported physical activities, patients were classified into four 
categories: inactive, low (i.e., <150 metabolic equivalent - MET-minutes/week), moderate (150-300 
MET-minutes/week), Healthy Engaged Physically Active - HEPA (>300 MET-minutes/week). 
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Dietary habits at baseline examination were assessed by a validated, semi-quantitative FFQ that 
included foods and beverages commonly consumed in Greece. The level of adherence to the 
Mediterranean dietary pattern was assessed using the MedDietScore (range 0 - 55) 

(Panagiotakos, 

Pitsavos, Arvaniti, & Stefanadis, 2007)
 where higher values of this indicate greater adherence to the 

Mediterranean diet. Patients were asked about their smoking habits; as current smokers were 
defined those who smoked at least 1 cigarette per day, or have stopped smoking within the past 12 
months, while past smokers were defined as those who smoked at some time in the past or quitted 
smoking for more than the past 12 months. The rest were defined as never smokers or rare 
smokers. Education status was expressed by the number of years attending school. Specifically, it 
was classified as low (i.e., <9 years of school), intermediate (9-14 years of school or 
technical/vocational but not academic education) and high or academic (>14 years of school). The 
use of the specific cut-off values was due to the fact that 9 years represents the obligatory 
education, up to 14 years represents subjects who stop at the level of technical/vocational 
education and >14 years subjects who are highly educated in academic level. Body mass index 
(BMI) was calculated as weight (i.e. kg) divided by height (in meters) squared (i.e. m

2
). Previous 

hospitalization and medical history were assessed through medical records; for the purposes of the 
present work, patients were classified into those with or without history of CVD, prior to the 
baseline ACS event (i.e. coronary heart disease, stroke or other CVD event/symptom). Medical 
history included the baseline assessment of history of hypertension, hypercholesterolemia, DM and 
as well as the pharmaceutical management of these conditions. In particular, hypertension, was 
defined as systolic/diastolic blood pressure >140/90 mmHg, hypercholesterolemia as fasting total 
cholesterol levels > 200 mg/dL and diabetes as fasting glucose levels > 125 mg/dL or the use of 
special (anti-hypertensive, hypolipidemic or antidiabetic) treatment.Further details about the 
procedures and measurements of the GREECS study may be found elsewhere 

(Pitsavos, Panagiotakos, 

Antonoulas, et al., 2005)
. 

Endpoints at 10-year follow-up 

The endpoints studied in the 10-year follow-up were recurrent ACS events (fatal or non-fatal). 
Specifically, the development of a new AMI, angina pectoris, other identified forms of ischemia 
(WHO-ICD outcomes coding 410-414.9, 427.2, 427.6), heart failure of different types and chronic 
arrhythmias (WHO-ICD coding 400.0-404.9, 427.0 -427.5, 427.9-), as well as cardiac interventions 
(i.e., percutaneous coronary intervention (PCI), coronary artery bypass grafting (CABG), both at 
entry and during follow-up), were recorded by the physicians of the study. 

10-year follow-up examination 

The 10-year patients‘ reassessment was completed during 2013-2014, through in-person 
interviews by the study‘s investigators, which were located in each study‘s centre (hospital) and 
followed the same protocol (investigators‘ training has been performed before patients‘ 
reassessment). This procedure was self-administered in patients capable of cooperating; 
otherwise, it was administered with the study investigators‘ assistance.The 10-year follow-up 
questionnaire included information about patients‘ medical status, socio-demographic and lifestyle 
characteristics. Information from n=1,918 of the initially enrolled patients was retrieved (88.3% 
participation rate); the rest n=254 patients were considered as censored due to being lost after the 
first year of follow-up. However, no differences were observed between those participated in the 
10-year follow-up and those lost in follow-up, in all baseline clinical and lifestyle factors (all p-values 
>0.50).  

Statistical analysis 

Continuous variables are presented as mean values ± standard deviation, while categorical 
variables are presented as absolute (n) and relative (%) frequencies. Associations between 
normally distributed continuous variables (age, BMI and MedDietScore) and groups of the patients 
(i.e., baseline CVD and DM history) were evaluated through the Student‘s t-test for independent 
samples. Normality of these was tested through the P-P plot and equality of variances through the 
Levene‘s test. Associations for the variable years of school that was abnormally distributed and 
groups of study were evaluated through Mann-Whitney test. Associations between categorical 
variables (sex, physical activity, current smoking, hypertension, hypercholesterolemia, DM, 
discharge diagnosis and family history of CVD) and the groups of study were tested by the use of 
the chi-squared test. The association between the main exposure variable ―physical activity‖ and 
10-year ACS fatal or non-fatal incidence was evaluated by multiple logistic regression analysis, 
after controlling for socio-demographic, lifestyle and clinical characteristics of the patients. The 
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tested hypothesis was evaluated after splitting patients into those with or without CVD history and 
those with or without history of DM, at baseline. Appropriate tests for goodness-of-fit (i.e., deviance 
and Pearson‘s residuals) were applied in order to evaluate models‘ robustness. Results are 
presented as odds ratio (OR) and their corresponding 95% confidence intervals (95% CI). A 
probability value of 5% was considered as statistically significant. The enrolled sample was 
adequate to achieve statistical power >85% to test two-sided hypotheses of odds ratios equal to 
1.10, at 5% significance level. All statistical calculations were performed with the SPSS version 21  
software (IBM SPSS Inc, Athens, Greece).  
 
Results 

In Table 1, socio-demographic, lifestyle and clinical characteristics, as well as 10-year ACS 
incidence, by history of CVD status at baseline examination, are presented. Patients hospitalized 
without any CVD history prior to the baseline cardiac event were more likely to be younger 
(p<0.001), better educated (p<0.001), current smokers (p<0.001) and to have a more severe 
clinical status (i.e. AMI) at discharge diagnosis (p<0.001); while they were less likely to be 
hypertensive (p=0.001), have history of DM (p<0.001) and family history of CVD (p<0.001), 
compared with patients with CVD history. No significant differences were observed as regards 
physical activity status. Furthermore, unadjusted analysis revealed that patients without baseline 
CVD history had 9% higher ACS mortality risk (p<0.001), but 9% less fatal/non fatal recurrent ACS 
events (p<0.001), within the 10-year follow up period, compared with patients with CVD history 
prior to baseline event. 
Α significant inverse association was observed between baseline physical activity level (i.e., 
moderate/HEPA vs. inactive/low) and 10-year ACS prognosis  [OR=0.74 95% CI (0.53, 1.03), 
p=0.08] (Figure 1), as well as history of first vs. previous CVD event (at baseline examination) and 
10-year ACS prognosis [OR=0.69 95% CI (0.55 0.86), p=0.001], after adjusting for age, sex, BMI, 
smoking habits, education status, history of DM, hypertension, hypercholesterolemia, family history 
of CVD and discharge diagnosis. Moreover, history of CVD at baseline examination seemed to play 
a significant role as regards the effect of physical activity levels on patients‘ prognosis (p for 
interaction <0.001). Thus, it was decided to stratify the analyses by history of CVD, so as to re-
examine the role of physical activity in patients with history and without history of CVD, at baseline 
(Table 2). After taking into account various potential confounders (i.e., age, sex, BMI, current 
smoking, education status, DM, hypertension, hypercholesterolemia, family history of CVD and 
discharge diagnosis) it was revealed that patients without CVD history at baseline who had 
moderate or HEPA status, had 37% lower risk of recurrent ACS events, within the decade, 
compared to those reported physically inactive. No significant association between physical activity 
status and 10-year ACS risk was observed among those with CVD history (Table 2, Figure 1). 
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Data are presented as mean  standard deviation. P-values were obtained using Student‘s t-test for 
independent samples for the variables age, Body Mass Index and MedDietScore, Mann-Whitney Test for the 
variable years of school and chi-squared test for the rest variables sex, physical activity, current smoking, 
family history of CVD, history of hypertension, hypercholesterolemia, diabetes mellitus, discharge diagnosis 
and 10-year any ACS event, percutaneous coronary intervention (PCI), coronary artery bypass grafting 

(CABG)  and CVD mortality. 

  

Table 1: Baseline socio-demographic, lifestyle and clinical characteristics and 10-year ACS incidence, by baseline CVD 
history (n=2,172).  

 
Overall 

 CVD history prior to baseline event  

 
 

    No Yes p 

Baseline characteristiscs (n=2,172) (n=1,281) (n=891)  

Age, years 65 (13) 64.9 (13.4) 67.9 (12.1) <0.001 

Men, % 76 75 78 0.12 

Unstable angina, % 65 28 48 <0.001 

Myocardial infarction, % 35 72 52 <0.001 

Physical activity status, %     

Inactive 23 23 22 0.68 

Low 38 37 40 0.68 

Moderate 15 15 14 0.68 

HEPA 24 25 24 0.68 

Years of school  7.3 (4.3) 8.0 (4.4) 7.2 (4.1) <0.001 

Body mass index, kg/m2 27.82 (3.88) 27.6 (3.9) 27.6 (3.9) 0.75 

MedDietScore, range 0-55 28.35 (5.68) 28.1 (5.6) 28.6 (5.8) 0.07 

Current Smoking, % 32 35 26 <0.001 

Family history of CVD, %  39 34 42 <0.001 

History of hypertension, %  50 51 58 0.001 

History of hypercholesterolemia, %  47 46 48 0.41 

History of diabetesmellitus, % 31 28 38 <0.001 

10-year follow up     

Any ACS event (fatal/non fatal), % 37 34 43 <0.001 

PCI, % 43 43 44    0.83 

CABG, % 31 25 41 <0.001 

ACS mortality, % 18 14 23 <0.001 
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Table 2: Results from multiple logistic regression analysis that evaluated the association between 
baseline physical activity level and the 10-year ACS incidence, by baseline CVD history of the ACS 
patients (n=2,172). 

   
 Without CVD history With CVD history  

Baseline factors Odds ratio (95% CI) Odds ratio (95% CI) 

Baseline physical activity   

Low vs. inactive 0.81 (0.53, 1.23) 0.99 (0.62, 1.58) 

Moderate vs.inactive 0.63 (0.38, 1.05) 0.97 (0.54, 1.76) 

HEPA vs. inactive 0.63 (0.40, 0.99) 0.93 (0.56, 1.56) 

Age (per 1 year) 1.01 (0.99, 1.02) 1.02 (1.01, 1.04) 

Μale gender 1.18 (0.82, 1.72) 2.13 (1.36, 3.31) 

Diagnosis at discharge (MI/UA) 1.30 (0.94, 1.81) 1.53 (1.09, 2.15) 

Current smoking (y/n) 1.09 (0.77, 1.56) 0.80 (0.52, 1.22) 

MedDietScore (per 1/55) 1.02 (0.99, 1.04) 0.99 (0.96, 1.02) 

Years of school (per 1 year) 1.00 (0.97, 1.04) 0.97 (0.93, 1.01) 

Body mass index (per 1 kg/m2) 1.00 (0.96, 1.04) 1.02 (0.98, 1.07) 

Family history of CVD (y/n) 1.39 (1.01, 1.90) 1.07 (0.76, 1.51) 

History of hypertension (y/n) 0.85 (0.62, 1.18) 0.97 (0.69, 1.38) 

History of hypercholesterolemia 
(y/n) 

0.99 (0.73, 1.34) 1.17 (0.83, 1.65) 

History of  diabetes mellitus (y/n) 1.41 (1.01, 1.97) 0.98 (0.68, 1.40) 

 

A highly significant interaction between baseline physical activity status and DM on the 10-year 
ACS prognosis was observed (p<0.001); thus, further stratified analysis by DM status followed on. 
Table 3 patients‘ socio-demographic, lifestyle and clinical characteristics along with 10-year 
incidence rates, by baseline history of DM, are presented. It was observed that diabetic patients 
were more likely to be older (p<0.001), less educated (p=0.01), to have history of hypertension 
(p<0.001) to be current smokers (p<0.001) and free of CVD history at baseline (p<0.001); whereas 
non diabetics were more likely to be moderately physically active or HEPA, compared with their 
diabetics counterparts (p<0.001), Moreover, patients with history of DM, at baseline, had  9% 
higher ACS mortality rates (p<0.001) and 5% higher any ACS events (p=0.04), within the decade,  
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Data are presented as mean  standard deviation. P-values were obtained using Student‘s t-test for 
independent samples for the variables age, Body Mass Index and MedDietScore, Mann-Whitney Test for the 
variable years of school and chi-squared test for the rest variables baseline CVD history, sex, physical activity, 
current smoking, family history of CVD, history of hypertension, hypercholesterolemia, discharge diagnosis 
and 10-year any ACS event and CVD mortality 

 

 

in comparison to patients without history of DM. It was revealed that baseline physical activity and 
DM significantly determined the 10-year ACS prognosis only among patients without baseline CVD 
history. Thus, further analysis was applied to evaluate the association between physical activity 
level and 10-year ACS events, in patients without CVD history at baseline, according to their DM 
status (Table 4). Among diabetic patients at baseline examination, a protective relationship 
between physical activity levels and 10-year ACS risk was observed. Specifically, physical activity 
was associated with 43-49% lower risk of ACS recurrence, during the 10-year follow up, in all risk 
models (all p‘s<0.05) adjusted for age, sex, BMI, current smoking, education status, history of 
hypertension, hypercholesterolemia, family history of CVD and discharge diagnosis. Among non-
diabetics, engagement in physical activity was not associated with 10-year ACS risk (all p‘s > 0.25, 
data not shown). 

Table 3: Baseline socio-demographic, lifestyle and clinical characteristics and 10-year ACS incidence, by baseline 
DM history of the ACS patients (n=2,172).  

   
 History of DM  

 Yes No  

Baseline characteristiscs (n=675) (n=1,477) p 

Without baseline CVD history, % 51 62 <0.001 

Age, years 69 (11.5) 64.8 (13.3) <0.001 

Men, % 72 78 0.002 

Unstable angina, % 25 30 0.07 

 Myocardial infarction, % 75 70 0.07 

Physical activity, %   <0.001 

Inactive 22 22  

Low 45 36  

Moderate 13 15  

HEPA 20 27  

Years of school  7.3 (4.1) 7.9 (4.4) 0.01 

Body mass index, kg/m2 27.7 (3.9) 27.5 (3.9) 0.21 

MedDietScore, range 0-55 28.4 (5.7) 28.5 (5.5) 0.94 

Current Smoking, % 25 34 <0.001 

Family history of CVD, %  37 37 0.85 

History of hypertension, %  65 49 <0.001 

History of hypercholesterolemia, %  46 48 0.52 

    10-year follow up    

Any ACS event (fatal/non fatal), % 41 36 0.04 

ACS mortality, % 24 15 <0.001 
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Table 4: Multiple logistic regression models for the association between baseline physical activity level and the 10-
year ACS incidence, per baseline diabetes mellitus status, in patients without baseline CVD history (n=1,281) 

Patients with DM at baseline 

Baseline physical 
activity  
(moderate/HEPA  
vs.inactive/low) 

Odds Ratio (OR) 95% CI p Model adjusted for 

Model 1 0.57 (0.34, 0.95) 0.03 Age, gender 
 
 
 
 

 
 
 

    

Model 2 0.55 (0.31, 0.96) 0.04 
Model 1 plus current smoking, BMI, 

MedDietScore, years of school 
 

     

Model 3 0.51 (0.27, 0.96) 0.04 
Model 2 plus discharge diagnosis, history 

of hypercholesterolemia, hypertension 
and family history of CVD 

Patients without DM at baseline 

Baseline physical 
activity  
(moderate/HEPA  
vs.inactive/low) 

Odds Ratio (OR) 95% CI p Model adjusted for 

Model 1 0.94 (0.69, 1.28) 0.68 Age, gender 

Model 2 0.92 (0.66, 1.29) 0.63 
Model 1 plus current smoking, BMI, 

MedDietScore, years of school 

Model 3 0.81 (0.56, 1.17) 0.26 
Model 2 plus discharge diagnosis, history 

of hypercholesterolemia, hypertension 
and family history of CVD 
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Discussion 

The findings of the present study revealed that physical activity ameliorated long-term CVD 
prognosis of ACS patients, mainly among those without history of CVD. The cardioprotective effect 
of physical activity among this sub-group of patients was further highlighted by the presence of DM 
(Table 4), proposing that benefits from physical activity in cardiac health may be partially attributed 
to the better DM management. Despite the limitations, due to the observational nature of this study, 
the aforementioned results may play an important role in secondary prevention of CVD. 

In line with the finding of the present work, a recent meta-analysis of 21 prospective cohort studies 
concluded that moderate/high vs. low physical activity levels were associated with lower CVD risk, 
only in adults without baseline history of CVD 

(Li & Siegrist, 2012)
. A possible explanation given was the 

fact that patients with established CVD were less likely to comply with physical activity 
recommendations 

(Zhao et al, 2008)
. Furthermore, according to a recent update of the American Heart 

Association (2014), physical activity status under the context of the secondary CVD management 
has to be adapted, according to patients‘ cardiac health (i.e., severity, type of episode); while this 
recommendation is to lead in better functional performance, quality of life, C-reactive protein (CRP) 
decline and cardiac rhythm control, under certain circumstances (i.e., the medical history) 

(Go et al., 

2014)
 Hence, despite the favorable role of physical activity on vascular system, history of CVD can 

independently alter patients‘ vulnerability as regards their disease prognosis. In this work, physical 
activity-10-year-ACS-event association did not reach significance in patients with prior to baseline 
CVD event(s). A potential explanation for this could be that the greater the cardiac damage, the 
lesser the beneficial effects derived from physical activity involvement. It is also stated that plaque 
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weakens arteries leaving them susceptible to the shear stress caused by exercise 
(Cunningham & Gotlieb, 

2005; van Rosendael, de Graaf, & Scholte, 2015)
. Furthermore, long-term medication could partially overlap the 

effects of physical activity on the disease prognosis. Additionally, it was observed that patients with 
CVD history at baseline were more likely to live in urban areas than rural (p<0.001). It is reported 
that residents of urban centers are prone to a physically inactive lifestyle (i.e., physically inactive 
occupations, activities)

(Panagiotakos et al., 2008)
. However, the influence of inactive behavior on altering 

the benefits of structured exercise is debatable and research does suggest that exercise can nullify 
sedentary behavior in older adults 

(Stathokostas, Dogra, & Paterson, 2015)
. Taking into consideration that 

extended periods of physically inactive lifestyle is an independent CVD risk factor, regardless of 
physical activity status it could attenuate the positive influence of physical activity on cardiac health 
(Biswas et al., 2015; Borodulin, Karki, Laatikainen, Peltonen, & Luoto, 2014)

.   

Nevertheless, the protective role of physical activity in less cardiac-damaged patients should not be 
disregarded. It has been documented that the beneficial effects derived from higher levels of 
physical activity, often tend to surpass the harmful impact of other ACS risk factors. A recent meta-
analysis concluded that overweight and obese people who were ―fit‖ had half the mortality risk 
compared to normal-weight people classified as ―unfit‖ 

(Barry et al., 2014)
. This observation, is in 

accordance with the findings of the present work, where patients belonged mainly to the pre-
obese/obese category. Accumulating data, underline that involvement in higher levels of physical 
activity has been linked with improvements in many biochemical, thrombotic, coagulation and 
inflammatory markers (like, triglycerides, apolipoprotein B, high-density lipoprotein, coronary artery 
calcium and C-reactive protein) and with an inverse association with markers of cardiac injury 
(troponin I) 

(Ahmed, et al., 2012; Panagiotakos, Kokkinos, Manios, & Pitsavos, 2004; Pitsavos, et al., 2008; Pitsavos, Panagiotakos, Chrysohoou, 

Kavouras, & Stefanadis, 2005)
. Moreover, higher frequency of physical activity appears to have a direct 

positive effect on several CVD risk factors, like obesity, hypertension, hypercholesterolemia and 
DM.  

However, considering that this paper investigates secondary prevention strategies, it is worth 
mentioning that physical activity is usually faced as a risky procedure by cardiac patients 
themselves, even though physical activity is regarded as an important, non-pharmaceutical, mean 
for secondary CVD prevention. This could partially explain that adherence to physical activity, as a 
secondary prevention recommendation, is very low even if it is recommended by the physicians 
(Notara, Panagiotakos, & Pitsavos, 2014)

, resulting in physical inactivity being portrayed as the fourth 
consequential risk factor for death from any cause; approximately one in three fatal cardiac 
episodes has been attributed to low physical activity levels 

(Li & Siegrist, 2012; World Health Organization., 2009)
.  As 

it has been reported by the ATTICA study, the levels of moderate-to-high physical activity were 
approximately 30%, which is very close to the ones observed in GREECS study; however, both 
rates are away from the recommendations for physical activity in general, as well as in CVD 
population  

(Panagiotakos, et al., 2008; Zhao, Ford, Li, & Mokdad, 2008)
. According to the American College of Sports 

Medicine not only the risks of physical activity are very rare, even among cardiac patients, but also 
under the context of a multifaceted CVD treatment, exercise training possesses an indispensable 
part. Regular aerobic exercise (i.e. 3 times/week for at least 30 minutes with an intensity close to 
70-80% of patient‘s maximum heart rate) results in better muscle function and heart workload 
reduction, while the increased  patients‘ self confidence and improved sense of well being should 
not be disregarded 

(American College of Sports Medicine, 2012)
. In the present study, the favorable effects of 

physical activity were marginally established even among those with less frequent physical 
exercise, highlighting that this behavioral factor possesses an important lifestyle modification, even 
at a low frequency compared with no exercise, under the context of secondary CVD prevention.  

DM is, undoubtedly, a crucial CVD risk factor, determining the disease prognosis, even when 
patients are under prescribed medication 

(Lafitte et al., 2013; Notara, Panagiotakos, Michalopoulou, et al., 2015)
. 

Additionally, even though the short-term effects of insulin therapy seem to be positive in the 
reduction of ACS morbidity and mortality, there are inconclusive results regarding the long-term 
effects 

(Panunti, Kunhiraman, & Fonseca, 2005)
. Thus, concurrent lifestyle modifications (i.e., physical activity 

and diet), recommended in diabetic patients for better glycemic control, are critical key points 
affecting the disease progression 

(Handelsman et al., 2015; Rosenberger Hale et al., 2013)
. In the present study, the 

interaction of DM with physical activity on the 10-year ACS prognosis was also examined, where 
the beneficial effects of physical activity have been highlighted in patients without baseline CVD 
history. Stratified analysis by DM status revealed that only diabetic patients were significantly 
positively affected by even moderate compared to those reported never/low physical activity (Table 
4). This finding is in line with the results of a recent meta-analysis that showed a great benefit on 
CVD health among DM patients who engaged in physical activity 

(Kodama et al., 2013)
. Apart from its 
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direct impact on insulin sensitivity, physical activity is also associated with weight loss and better 
blood pressure control 

(Figueira et al., 2014; Shaw, Gennat, O'Rourke, & Del Mar, 2006)
; thus, the fact that, in the present 

study, diabetics without baseline CVD history were overweight and  more likely to be hypertensive, 
could partially explain this observation, by proposing an indirect positive impact on DM co-
morbidities (i.e. obesity, hypertension).  

Limitations 

Despite the strong findings, various methodological limitations are likely to influence the results of 
the study. Various lifestyle and clinical risk factors were assessed at baseline and used after the 
completion of follow-up to determine the patients‘ 10-year ACS recurrence risk. Patients' physical 
activity assessment was performed at the baseline examination and therefore may be prone to life-
course changes during the decade of follow-up and, consequently influence the robustness of the 
findings. Nevertheless, as mentioned, no changes were observed in the lifestyle and behavioral 
characteristics of the patients during the past decade. Self-reporting involvement on physical 
activities, the use of a not yet validated to the referent older adults population tool (i.e., the IPAQ 
has been validated into Greek after the baseline examination of the GREECS study) and the lack 
of psychometric properties of IPAQ, may be prone to bias due to over- or under-estimated the 
retrieved information. As for the statistical analysis, time to event was also taken into account and 
Cox proportional hazards models were also applied; but it was decided to keep the results from 
logistic regression as the models had better correct classification rates for the cases since some 
time points were missing. physical activity and DM interacted as regards their impact on the 10-
year ACS prognosis; however, a cause-and-effect relation between physical activity and DM 
cannot be confirmed, through this work, due to the fact that these variables have been examined 
cross-sectional. 

Conclusions 

The present work highlighted the cardioprotective role of physical activity, under the context of the 
long-term secondary ACS prevention, a field where the studies are scarce. Even moderate physical 
activity, was associated with lower 10-year risk of recurrent ACS events among patients without 
CVD history at baseline; this observation was more prominent in DM patients proposing that 
exercise exert its beneficial role through achieving better glycemic control or moderating the 
aggravating impact of common DM comorbitidies (i.e., obesity). Consequently, engagement in 
physical activity and customization of treatment procedure, under a lifestyle perspective, could be 
one of the main targets of secondary ACS prevention strategies, where the compliance to lifestyle 
modifications is quite low but extremely important in the field of public health. 
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4.3.7  Τν ηζηνξηθό ζαθραξώδε δηαβήηε, αξηεξηαθήο ππέξηαζεο θαη 

ππεξρνιεζηεξνιαηκίαο ζηε 10εηή πξόγλσζε (2004-2014) ηνπ Ομένο 

Σηεθαληαίνπ Σπλδξόκνπ (ΟΣΣ): ε κειέηε GREECS 

4.3.7.1 Μεηξήζηκα ραξαθηεξηζηηθά θαηά ηελ έληαμε ζηε κειέηε 

Ζ εθηίκεζε ησλ θιηληθψλ παξαγφλησλ (π.ρ. ηζηνξηθφ αξηεξηαθήο ππέξηαζεο (ΑΤ), 

ππεξρνιεζηεξνιαηκίαο θαη ζαθραξψδε δηαβήηε (Γ)), βαζίζηεθε ζε πιεξνθνξίεο 

απφ ηνπο ηαηξηθνχο θαθέινπο ησλ αζζελψλ θαζψο θαη ηε ιήςε θαξκαθεπηηθήο 

αγσγήο. Πην ζπγθεθξηκέλα, σο ΑΤ νξίζηεθε ε αξηεξηαθή πίεζε ≥140/90mmHg ή 

ιήςε αληηππεξηαζηθψλ θαξκάθσλ, σο ππεξρνιεζηεξνιαηκία ε νιηθή ρνιεζηεξφιε 

≥200mg/dL ή ιήςε ππνιηπηδαηκηθψλ θαξκάθσλ θαη σο Γ ηα επίπεδα γιπθφδεο 

λεζηείαο ≥126mg/dL ή ιήςε αληηδηαβεηηθψλ θαξκάθσλ. Αμηνινγήζεθε ην ηαηξηθφ 

ηζηνξηθφ ησλ αζζελψλ, πξηλ ηελ έληαμε ηνπο ζηε κειέηε, θαζψο θαη ην 

νηθνγελεηαθφ ηζηνξηθφ Ο (ζηεθαληαία λφζν, ΑΤ, Γ θαη ππεξρνιεζηεξνιαηκία ζε 

ζπγγελή πξψηνπ βαζκνχ). 

4.3.7.2 Καηαλνκή δεκνγξαθηθώλ, ηξόπνπ δσήο θαη θιηληθώλ 

ραξαθηεξηζηηθώλ, θαηά ηελ έληαμε ζηε κειέηε, ζε ζρέζε κε ην θιηληθό 

ηζηνξηθό ησλ αζζελώλ 

Οη ππεξηαζηθνί αζζελείο ήηαλ κεγαιχηεξεο ειηθίαο (p<0.001), ζε κεγαιχηεξν 

πνζνζηφ παρχζαξθνη, είραλ ιηγφηεξα έηε εθπαίδεπζεο (p<0,001) θαη ήηαλ πην 

πηζαλφ λα έρνπλ ηζηνξηθφ Γ (p<0,001), αιιά ζε κηθξφηεξν πνζνζηφ ήηαλ 

θαπληζηέο (p<0,001). Οη αζζελείο κε ππεξρνιεζηεξνιαηκία αλέθεξαλ πεξηζζφηεξα 

έηε εθπαίδεπζεο θαη ήηαλ πην πηζαλφ λα έρνπλ νηθνγελεηαθφ ηζηνξηθφ 

θαξδηαγγεηαθήο λφζνπ (p<0,001). Οη δηαβεηηθνί αζζελείο ήηαλ κεγαιχηεξεο ειηθίαο, 

κε ιηγφηεξα έηε εθπαίδεπζεο θαη ζε κηθξφηεξν πνζνζηφ ήηαλ θαπληζηέο, σζηφζν 

ζε κεγαιχηεξε ζπρλφηεηα είραλ ηζηνξηθφ ΑΤ, ζε ζρέζε κε ηνπο αζζελείο κε 

θπζηνινγηθέο ηηκέο ζαθράξνπ αίκαηνο λεζηείαο (φια ηα p’s <0,001). 

 Αλαθνξηθά κε ηε 10-εηή παξαθνινχζεζε, ε κνλνπαξαγνληηθή  αλάιπζε 

θαηέδεημε φηη νη ππεξηαζηθνί αζζελείο είραλ 16% κεγαιχηεξε πηζαλφηεηα 

ζλεζηκφηεηαο απφ θάζε αηηία (p=0,01)  θαη 33% ζλεηφηεηαο Ο (p=0,007), ζε 

ζχγθξηζε κε ηνπο λνξκνηαζηθνχο αζζελείο. Οη δηαβεηηθνί αζζελείο είραλ 20% 

κεγαιχηεξε πηζαλφηεηα ζλεζηκφηεηαο απφ θάζε αηηία (p=0,006) θαη 37% 

ζλεηφηεηαο Ο (p=0,001), ζε ζχγθξηζε κε ηνπο αζζελείο κε θπζηνινγηθέο ηηκέο 
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ζαθράξνπ αίκαηνο λεζηείαο. Παξφκνηα ζπζρέηηζε δελ παξαηεξήζεθε φζνλ αθνξά 

ηνπο αζζελείο κε ππεξρνιεζηεξνιαηκία. 

4.3.7.3 Η 10εηήο (2004-2014) επίπησζε ΟΣΣ,ζε ζρέζε κε ην ηζηνξηθό 

ζαθραξώδε δηαβήηε, αξηεξηαθήο ππέξηαζεο θαη ππεξρνιεζηεξνιαηκίαο 

Γηα πεξαηηέξσ αμηνιφγεζε ηεο ζρέζεο κεηαμχ ησλ θιηληθψλ παξαγφλησλ θαη 

ηεο10-εηνχο ζλεζηκφηεηαο απφ θάζε αηηία, δηελεξγήζεθε πνιππαξαγνληηθή 

αλάιπζε. Μειεηψληαο ην ξφιν ηεο ΑΤ θαη κεηά απφ δηφξζσζε σο πξνο ηελ ειηθία, 

θχιν, θάπληζκα, ζσκαηηθή δξαζηεξηφηεηα, ΓΜ, ηζηνξηθφ ππεξρνιεζηεξνιαηκίαο 

θαη Γ, νηθνγελεηαθφ ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ θαη MedDietScore, δελ 

παξαηεξήζεθε ζεκαληηθή ζρέζε κεηαμχ ησλ ηξηψλ θιηληθψλ παξαγφλησλ θαη ηεο 

ζλεζηκφηεηαο απφ θάζε αηηία (φια ηα p>0.05). Μειεηψληαο φκσο ηε ζρέζε απηψλ 

ησλ παξαγφλησλ κε ηε 10εηή επίπησζε ηνπ Ο, νη αλαιχζεηο θαηέδεημαλ 

ζηαηηζηηθά ζεκαληηθέο ζεηηθέο ζπζρεηίζεηο. πγθεθξηκέλα θαη αλαθνξηθά κε ηε 

10εηή ζλεηφηεηα Ο, κεηά απφ δηφξζσζε κφλν σο πξνο ηελ ειηθία θαη ην θχιν, 

νη δηαβεηηθνί αζζελείο είραλ 34% πςειφηεξν θίλδπλν επαλαιακβαλφκελσλ 

ζπκβακάησλ Ο (95%CI 1.05, 1.70, p=0,02). Ο επηβαξπληηθφο ξφινο ηνπ Γ 

παξέκεηλε ζηαηηζηηθά ζεκαληηθφο αθφκα θαη κεηά απφ δηφξζσζε πξνο φινπο ηνπο 

πηζαλνχο ζπγρπηηθνχο παξάγνληεο (ηξφπνπ δσήο, θιηληθνχο παξάγνληεο, 

νηθνγελεηαθφ θιηληθφ ηζηνξηθφ) (OR=1.35, 95%CI 1.01, 1.80, p=0,04); θάηη 

αληίζηνηρν δελ παξαηεξήζεθε γηα ηνπο άιινπο δχν θιηληθνχο παξάγνληεο (ΑΤ θαη 

ππεξρνιεζηεξνιαηκία). 
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Abstract  

Although hypertension, hypercholesterolemia and diabetes mellitus (DM) are recognized as major 
cardio-metabolic risk factors in primary Acute Coronary Syndrome (ACS) prevention, studies 
focusing on secondary ACS incidence are scarce. In the present study, the association between 
the aforementioned factors and 10-year ACS prognosis was evaluated. From October 2003 to 
September 2004 2,172 consecutive patients with ACS diagnosis, from 6 Greek hospitals, were 
enrolled. During 2013-14, the 10-year follow-up was performed in 1,918 participants. Baseline 
clinical factors were assessed through physical examination, medical records and pharmacological 
management. All-cause mortality and the development of fatal or non-fatal ACS events were 
recorded through medical records or hospital registries. Logistic regression models were applied to 
evaluate the impact of baseline clinical status on the ACS prognosis. The 10-year all cause and 
ACS mortality rate was 32.6 and 17.8%, respectively. Multi-adjusted analysis highlighted that, after 
taking into account various potential confounders, DM was the sole clinical factor associated with 
adverse effect on the 10-year ACS fatal incidence [Odds Ratio (OR)=1.35, 95% Confidence 
Interval (95% CI) 1.01, 1.80, p=0.04]. DM was the only clinical factor that aggravated ACS 
prognosis, whereas abnormal lipids profile and blood pressure did not seem to determine 
prognosis. Thus, glycaemic control may play a critical role in the secondary CVD prevention 
management of ACS patients. 

Key words: Acute Coronary Syndrome; cardiovascular disease; clinical factors; diabetes mellitus; 
hypercholesterolemia; hypertension; secondary prevention 

1. Introduction 

Cardiovascular disease (CVD) is the leading cause of death globally accounting for 30% of all 
deaths; in Greece about 48% of total mortality is attributed to CVD. Despite the decreasing death 
rates in the developed world, CVD mortality is expected to remain high in the next decades with the 
number of deaths exceeding 23.3 million by 2030 [1]. Thus, CVD remains a major public health 
issue, worldwide. patients diagnosed with acute coronary syndrome (ACS) are at an especially 
high risk of developing subsequent cardiac events [2].  

The role of hypertension on ACS prognosis is controversial with several investigators supporting 
that high blood pressure (BP) increases the risk of mortality and re-infarction in post-myocardial 
infarction (MI) patients, through an inflammatory process on blood vessels and/or co-existence of 
several co-morbidities [3]. Nevertheless, in other studies, hypertension was not highlighted as an 
independent risk factor for subsequent CVD events or mortality [4-5]. 

Elevated serum cholesterol levels are positively associated with ACS risk, especially in patients 
with established coronary heart disease (CHD). Additional attention has been directed towards the 
small dense Low Density Lipoprotein cholesterol (LDL-C) particles as these can be easily oxidized 
and penetrate the arterial wall [6]. In randomized clinical trials (RCTs) (e.g., 4S trial), the benefits of 
cholesterol lowering therapy on cardiac health (i.e. atherosclerotic process) have been highlighted, 
leading to a better CHD prognosis [7].  

Earlier studies such as the Global Utilization of Streptokinase and Tissue Plasminogen Activator for 
Occluded Coronary Arteries (GUSTO-1) [8] and the Organization to Assess Strategies for Ischemic 
Syndromes (OASIS) studies [9], revealed higher all-cause mortality and post-MI complications in 
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diabetic patients. The presence of co-morbidities (i.e. hypertension) as well as advanced 
atherosclerotic lesions and pro-thrombotic states may account for this [10].  

To our knowledge, only few longitudinal studies have examined the effect of clinical factors on ACS 
prognosis [4-5, 11-12]. In addition, less is known about the clinical characteristics of cardiac 
patients in Mediterranean countries and their association with recurrent (fatal or non-fatal) cardiac 
events. Identification and management of risk factors related to recurrent CVD events are of 
considerable clinical and public health importance. Thus, the present study aimed to investigate the 
role of major clinical risk factors [i.e. hypertension, hypercholesterolemia and diabetes mellitus 
(DM)] on the 10-year ACS prognosis, among cardiac patients within the GREECS (Greek Acute 
Coronary Syndrome) multi-centre longitudinal study. Our hypothesis was that all of these clinical 
factors had a detrimental role on the ACS prognosis. 

2. Materials and Methods 

2.1 Study design 

The GREECS study is a longitudinal observational study established in 2003 to examine the role of 
various risk factors on CVD development and prognosis among ACS patients [13]. From October 
2003 to September 2004, almost all consecutive patients (n = 2,172) diagnosed with ACS (i.e. 
acute myocardial infarction (AMI) or unstable angina (UA)) that were hospitalized in the cardiology 
clinics or the emergency units of 6 major General Hospitals in Greece (i.e. Hippokration hospital in 
Athens and the general prefectural hospitals in Lamia, Karditsa, Halkida, Kalamata and Zakynthos 
island) were enrolled (participation rate varied from 80 to 95%). Of the enrolled patients, 1649 
(76%) were men and 523 (24%) were women. The hospitals were selected in order to represent 
populations with various socio-economic, cultural and regional characteristics. At entry, as well as 
during hospitalization (at 6 to 9 h, and again at 12 to 24 h if earlier samples were negative and the 
clinical index of suspicion was high) biomarkers suggesting cardiac injury and AMI such as, 
troponin I, creatine kinase (CK) and the MB fraction of total CK (CK-MB) were measured from all 
patients. In addition, a 12-lead electrocardiogram (ECG) was performed and clinical symptoms 
were evaluated in all patients, by a cardiologist at each hospital involved in the study. AMI was 
defined by typical rise and gradual fall (troponin) or more rapid rise and fall (CK-MB) of biochemical 
markers of myocardial necrosis with at least one of the following: (a) ischaemic symptoms, (b) 
development of pathologic ST waves on the ECG, (c) ECG changes indicative of ischemia (ST 
segment elevation or depression), or, (d) coronary artery intervention (e.g. angioplasty) [14]. UA 
was defined as the occurrence of one or more angina episodes, at rest, within the preceding 48 h, 
corresponding to class III of the Braunwald classification [15].  

2.2 Bioethics  

The study was approved by the Medical Research Ethics Committee of the participating institutions 
and was carried out in accordance with the Declaration of Helsinki (1989). All patients were 
informed about the aims and procedures of the study and signed an informed consent. 

2.3 Baseline clinical measurements (2003-2004) 

Baseline assessment of clinical factors (i.e. history of hypertension, hypercholesterolaemia and 
DM), was based on the information retrieved through physical examination as well as medical 
records and pharmacological management of these conditions. More specifically, hypertension was 
defined as blood pressure (BP) ≥140/90 mmHg or use of antihypertensive medication, 
hypercholesterolaemia as total cholesterol ≥200 mg/dL or use of lipid-lowering agents and DM as 
fasting glucose levels ≥126 mg/dL or use of anti-diabetic agents. Medical history also included 
patient (i.e. prior to the baseline ACS event) and family history of ACS (i.e. first degree relative 
manifestation of CHD, hypertension, hypercholesterolaemia and DM). 

Apart from the medical history, several socio-demographic and lifestyle characteristics including 
age, sex, dietary habits, physical activity level, smoking status, educational level, annual income 
and anthropometric characteristics were selected. Regarding the dietary assessment over the 
previous year a validated, semi-quantitative Food Frequency Questionnaire (FFQ) according to the 
Greek lifestyle was used[13]. Additionally, overall dietary habits were assessed with regard to the 
Mediterranean dietary pattern through MedDietScore (range 0 - 55) [16]. The evaluation of  
patients‘ physical activity level, during the past 12 months, was made using  a modified version of 
the American College of Sports Medicine self-reported questionnaire [17]. As far as smoking status 
is concerned, patients were categorized as follows; those who smoked at least 1 cigarette/day or 
have stopped smoking during the past year were defined as current smokers whereas the 
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remaining smokers were defined as past smokers. The rest patients were characterised as never 
or rare smokers. Body Mass Index (BMI) was calculated as weight (Kg) divided by height (m) 
squared. Patients with BMI between 25 and 29.9 kg/m

2
 were overweight and those with BMI >29.9 

kg/m
2
 were obese (no underweight cases, i.e. BMI <18.5 kg/m

2
, were observed).  

2.4 Endpoints at 10-year follow-up 

The endpoints studied in the 10-year follow-up of the study, were: (a) all-cause mortality, (b) 
recurrent fatal or not-fatal ACS events. In particular, the development of a new AMI, angina 
pectoris, other identified forms of ischemia (WHO-ICD coding 410-414.9, 427.2, 427.6), heart 
failure of different types and chronic arrhythmias (WHO-ICD coding 400.0-404.9, 427.0 -427.5, 
427.9-), were recorded. The study investigators retrieved information from n = 1,918 patients (the 
remaining n = 254 patients -11.6%- were lost after the 1st year of follow-up and considered as 
censored in the statistical analysis). All patients were interviewed by using a standard 
questionnaire. No differences were observed between those participated in the 10-year follow-up 
and those lost in all baseline clinical and lifestyle factors (all p-values >0.50).    

Statistical analysis  

Continuous variables are presented as mean values ± standard deviation, while categorical 
variables are presented as absolute and relative (%) frequencies. Associations between normally 
distributed continuous variables (MedDietScore, BMI and age) and groups of the patients were 
evaluated through the Student‘s t-test for independent samples after testing for normality and 
equality of variances through the P-P plot and Levene‘s test, respectively. Non-parametric Mann-
Whitney test was used for the abnormally distributed variables (years of school). Associations 
between categorical variables (gender, current smoking, physical activity, hypertension, 
hypercholesterolaemia, DM and family history of CVD) were tested using the chi-squared test. 
Multiple logistic regression models were applied to evaluate the association between patients' 
history of hypertension, hypercholesterolemia and DM and 10-year outcomes after controlling for 
potential confounders. Results are presented as Odds Ratio (OR) and their corresponding 95% 
confidence intervals (95%CI). Cox proportional hazards models were applied for the evaluation of 
the association of each clinical factor with the 10-year outcomes; however, we present the results 
from logistic regression as the models had better correct classification rates since some time-to-
event points were missing. Appropriate tests for goodness-of-fit (i.e. deviation and Pearson‘s 
residuals) were applied. A p < 0.05 was considered significant for the two-tailed hypotheses tested. 
All statistical calculations were performed using SPSS version 21.0 software (IBM SPSS Inc, 
Athens, Greece). 

3. Results 

37.3 % (n=811) of the study sample suffered from an ACS incidence (fatal or non fatal) within the 
decade; among them 78.8% were men and 21.2% women.  Median survival time was 8.1 years for 
men and 7.8 for women.  

Table 1 illustrates various patients‘ baseline characteristics, by each clinical status (i.e. 
hypertension, hypercholesterolaemia and DM). Hypertensive patients were older (p < 0.001), 
obese, less educated (p < 0.001) and more likely to have DM as a co morbidity (p < 0.001). On the 
other hand, they seemed to avoid smoking compared with their normotensive counterparts (p < 
0.001). Patients with history of hypercholesterolaemia vs. those with normal blood cholesterol 
levels reported more years of education and were more likely to have a CVD event in their family. 
Diabetic patients were older and less educated while regarding their lifestyle and clinical 
characteristics they were physically inactive with abnormal blood pressure but less likely to smoke 
compared with patients with normal glucose levels (all p-values<0.001).  

Regarding the 10-year follow-up, unadjusted analysis revealed that hypertensive patients had 16 
and 33% higher all-cause (p = 0.01) and ACS mortality (p = 0.007), within the decade, compared 
with normotensive patients. Patients with history of DM had 20 and 37% higher 10-year all-cause 
(p = 0.006) and ACS mortality (p = 0.001), respectively, compared with patients with normal levels 
of fasting glucose. A similar association was not observed as regards history of 
hypercholesterolaemia (Table 1).  
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Data are presented as mean  standard deviation. p-values were obtained using Student‘s t-test for 
independent samples for the variables age and MedDietScore, Mann-Whitney Test for the variable years of 
school and chi-squared test for the rest variables sex, obesity, physical activity, current smoking, family history 
of CVD, history of hypertension, hypercholesterolaemia and diabetes mellitus, 10-year all-cause mortality, 
ACS event (fatal/non-fatal) and ACS mortality. 

 

To further evaluate the association between clinical factors and 10-year prognosis, multi-adjusted 
analysis was applied. As shown in Table 2, the unfavourable effect of the 3 clinical factors (i.e. 
hypertension, hypercholesterolaemia and DM) did not reach significance as regards all-cause 
mortality within the decade after adjusting for age, sex, smoking, physical activity, BMI, history of 
hypercholesterolaemia, DM, family history of CVD and MedDietScore (all p-values > 0.05).   

 

  

Table 1: Socio-demographic, lifestyle and clinical characteristics of ACS patients per hypertension, hypercholesterolaemia 
and diabetes mellitus status (n=2,172) 

           Hypertension  Hypercholesterolaemi
a 

 Diabetes 
Mellitus 

 

Baseline characteristics 
NO 

n=1,021 

YES 

n=1,151 

P NO 

n=1,173 

YES 

n=999 

P NO 

n=1,477 

YES 

n=695 

p 

          
Age, years 63 (14) 69 (11) <0.0

01 
68 (13) 64 (13) 0.65 65 (13) 69 (12) <0.001 

Males, % 84 68 <0.0
01 

76 74 0.20 78 72 0.002 

Current smoking, % 39 25 <0.0
01 

30 29 0.58 34 25 <0.001 

Physical inactivity, % 40 37 0.27 39 41 0.31 42 33 <0.001 

Obesity, % 20 24 0.00
9 

22 25 0.24 23 23 0.86 

Years of school 8.0 (4.3) 7.4 (4.3) <0.0
01 

7.2 (4.2) 8.0 (4.5) <0.001 7.9 
(4.4) 

7.3 
(4.0) 

<0.001 

MedDietScore (range 0-55) 28.3 
(5.5) 

28.5 
(5.7) 

0.33 28.6 (5.4) 28.4 (5.6) 0.51 28.5 
(5.5) 

28.4 
(5.7) 

0.94 

History of hypertension, % - - 52 55 0.19 49 65 <0.001 

History of 
hypercholesterolaemia, % 

45 48 0.19 - - 48 46 0.54 

History of diabetes 
mellitus, % 

 

28 38 
<0.0
01 

31 30 0.54 - - 

Family history of CVD, % 35 38 0.31 31 42 <0.001 37 37 0.88 

          
10-year follow up          

All-cause mortality, % 30 35 0.01 34 29 0.009 30 36 0.006 

Any ACS event (fatal/non-
fatal) 

37 39 0.39 39 38 0.57 37 40 0.14 

ACS mortality, % 15 20 
0.00

7 
19 16 0.07 16 22 0.001 
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BMI: Body Mass Index; CVD: cardiovascular disease 

 

Regarding ACS mortality, the age- and sex- only adjusted model revealed that diabetic patients 
had 34% higher risk of recurrent fatal ACS incidence within the decade (p = 0.02) (Table 3, model 
1). The aggravating role of DM remained significant even after adjusting for major socio-
demographic, lifestyle and clinical factors, including MedDietScore (p = 0.04) (Table 3, model 2 
and 3); whereas the other clinical parameters (i.e. hypertension and hypercholesterolaemia) did not 
reach significance.  

  

Table 2: Multiple logistic regression models for the association between hypertension, hypercholesterolaemia and 
diabetes mellitus with the 10-year all-cause mortality risk (n=2,172). 

      Odds Ratio (OR)  95% CI p Model adjusted for 

Hypertension (y/n)     

Model 1 1.08 0.89, 1.31 0.41 Age, gender 

Model 2 1.01 0.80,1.28 0.93 Age, gender, current smoking, 
physical activity, BMI, history of 
hypercholesterolaemia, diabetes 
mellitus, family history of CVD 

Model 3 1.01 0.80, 1.28 0.91 Model 2 plus MedDietScore 

Hypercholesterolaemia (y/n)     

Model 1 0.91 0.74, 1.12 0.38 Age, gender 

Model 2 0.92 0.73, 1.15 0.47 Age, gender, current smoking, 
physical activity, BMI, history of 
hypertension, diabetes mellitus, 

family history of CVD 

Model 3 0.92 0.73, 1.15 0.46 Model 2 plus MedDietScore 

Diabetes Mellitus (y/n)     

Model 1 1.16 0.94, 1.42 0.16 Age, gender 

Model 2 1.18 0.93, 1.15 0.17 Age, gender, current smoking, 
physical activity, BMI, history of 

hypertension, 
hypercholesterolaemia, family 

history of CVD 

Model 3 1.18 0.93, 1.50 0.17 Model 2 plus MedDietScore 
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BMI: Body Mass Index; CVD: cardiovascular disease 

 

4. Discussion 

The present study addressed the effect of 3 major clinical factors (hypertension, 
hypercholesterolaemia and DM) on 10-year ACS prognosis. According to the findings, 
hypertension and hypercholesterolaemia did not seem to be such powerful predictors on the 10-
year all cause and ACS mortality. On the other hand, the aggravating role of DM on ACS 
prognosis, by significantly increasing the risk of ACS mortality, was observed.  

Several epidemiological studies support that hypertension is associated with higher risk of mortality 
and recurrent cardiac events both in the short and the long-term of ACS prognosis. This could be 
attributed to the acceleration of atherosclerotic and myocardial damage, complications such as left 
ventricular dysfunction, as well as an unfavourable risk profile among hypertensive patients [3]. 
Indeed, in the present study, compared with their normotensive counterparts, hypertensive patients 
were more likely to be older and have a co-morbid manifestation of DM (Table 1). However, 
hypertension was not significantly associated with the poor prognosis including all cause and ACS 
mortality (Tables 2 and 3). This finding, in line with previous reports, is probably attributed to the 
preventive effects of antihypertensive medication on any adverse cardiac event [4, 18]. Coexisting 
DM may have also obscured the adverse effect of hypertension on long-term prognosis, as it is a 
more powerful predictor [19]. Moreover, the recent definition of hypertension clearly shifts towards 
lower normal BP resulting in earlier drug prescription and probably better prognosis [18].  

Increased serum cholesterol has been associated with greater ACS risk among cardiac patients. 
Lipid-lowering medication is a cornerstone of secondary ACS prevention [20]. Intensive statin 
therapy is to enhance a better ACS prognosis mainly through lowering LDL-C levels [21]. A meta-
analysis of RCTs, with cardiac patients, revealed that statin therapy resulted in 21% reduction of 

Table 3: Multiple logistic regression models for the association between hypertension, hypercholesterolaemia and 
diabetes mellitus with the 10-year ACS mortality risk (n=2,172). 

      Odds Ratio (OR)  95% CI p Model adjusted for 

Hypertension (y/n)     

Model 1 1.22 0.96, 1.55 0.10 Age, gender 

Model 2 1.10 0.82, 1.46 0.52 Age, gender, current smoking, 
physical activity, BMI, history of 
hypercholesterolaemia, diabetes 
mellitus, family history of CVD 

Model 3 1.11 0.83, 1.48 0.48 Model 2 plus MedDietScore 

Hypercholesterolaemia (y/n)     

Model 1 0.94 0.73, 1.21 0.63 Age, gender 

Model 2 0.95 0.72, 1.26 0.72 Age, gender, current smoking, 
physical activity, BMI, history of 
hypertension, diabetes mellitus, 

family history of CVD 

Model 3 0.95 0.72, 1.26 0.72 Model 2 plus MedDietScore 

Diabetes Mellitus (y/n)     

Model 1 1.34 1.05, 1.70 0.02 Age, gender 

Model 2 1.35 1.01, 1.79 0.04 Age, gender, current smoking, 
physical activity, BMI, history of 

hypertension, 
hypercholesterolaemia, family 

history of CVD 

Model 3 1.35 1.01, 1.80 0.04 Model 2 plus MedDietScore 



Βελεηία Ννηαξά, Γηδαθηνξηθή Γηαηξηβή 

153 

 

recurrent events, revascularization and stroke, per 1 mmol/L LDL-C decrease within 5-years follow 
up [22]. In the present study, multi-adjusted analysis revealed no significant impact of 
hypercholesterolaemia on both all cause and ACS mortality, within the decade (Table 2 and 3). In 
line with this finding, previous studies with the same target population also observed no effect of 
hypercholesterolemia on 1-year ACS incidence [23]. These findings could be attributed to the 
increasing use of lipid-lowering medication [5, 24]. Moreover, small dense LDL particles, 
associated with raised triglycerides and lower high density lipoprotein levels, which may accelerate 
the atherogenic process; these cardiometabolic biochemical markers may help predict the 
prognosis of cardiac patients [6,25]. Additionally, after an ACS event, factors related to the severity 
of the disease such as heart failure, myocardial ischemia or ventricular arrhythmia affect prognosis 
to a greater extent [12].  

In the present study, DM was highlighted as the sole adverse clinical factor in ACS mortality risk, 
within the decade. In line with the aforementioned findings, several studies have shown increased 
post-ACS incidence and mortality rates, among diabetic patients [4, 8-9, 26-27]; the high pro-
inflammatory and prothrombotic states, the lipoprotein abnormalities and the harmful impact on the 
resting heart rate attributed to insulin resistance are proposed as plausible mechanisms [28-29]. 
Furthermore, as far as the pharmacological management is concerned, under the context of the 
secondary CVD prevention, diabetic vs non-diabetic patients seem to derive greater benefits from 
optimal medical treatment, regarding not only better glycaemic control but also improved lipid 
profile [10]. However, it is documented that the level of adherence as regards the whole treatment 
therapy, including anti-diabetic medications and dietary modifications is suboptimal in ACS 
patients; low socioeconomic status and complex lifetime treatment regimens, markedly worsen the 
level of compliance [26, 30-31]. Consequently, despite the improved management of DM, 
individuals with impaired glucose tolerance are still at high risk as they have great difficulties in 
conforming to the recommendations.  

According to the present results, impaired glucose levels seem to aggravate the disease prognosis 
more than any other baseline clinical state (i.e. high BP or abnormal lipid profile). A plausible 
explanation for the insignificant association between hypercholesterolaemia and ACS prognosis 
may be the pleiotropic actions of statins, almost always prescribed in patients with an abnormal 
lipid profile. Indeed, these drugs have actions beyond LDL-lowering; anti-inflammatory (i.e. CRP 
reduction), antithrombotic (i.e. coagulation process) effects and better endothelial function through 
the reduction of soluble markers of endothelial activation, make statins a biologically beneficial 
medication against ACS [32-33]. Simultaneously, recent literature supports a cardioprotective 
impact of antihypertensive medicine in patients with high risk for cardiac events, regardless the BP 
levels. Such a claim is attributed not only to BP reduction but also to several other mechanisms. 
Antihypertensive drugs seem to decrease oxidative stress within the vessel wall, increase nitric 
oxide acid bioavailability and inhibit vasoconstriction, fluid retention and sympathetic nerve activity, 
leading to improved endothelial function, a detrimental predictor of cardiac events [34-35]. Heart 
rate control, protecting against arterial damage and stiffness may also help slow the progression of 
atherosclerosis [36-37]. Consequently, the aggravating role of high BP and lipids in ACS prognosis 
may have been mediated due to the pleiotropic direct impact of the prescribed drugs beyond the 
basic treatment goal, a claim not reported as regards antidiabetic medication.   

Limitations 

The present study has limitations that should be acknowledged. Although this study reported the 
effect of hypertension, hypercholesterolaemia and DM on the 10-year prognosis of ACS patients, it 
relied on hypotheses concerning the possible mechanisms through which these effects are 
exerted. Information on objective markers confirming these hypotheses (e.g. electrocardiographic 
or angiographic findings, enzyme levels and heart rate) were not available during the 10-year 
follow-up. Only the baseline examination was used in the present study; as a result potential 
changes (i.e. diet, clinical factors) over time are to be considered as another limitation. New onset 
DM, other risk factors (hypercholesterolemia, hypertension), as well as management and achieved 
guideline targets, were not evaluated. Finally, the GREECS study included as participants patients 
who survived an ACS event; data concerning patients who died within the first days of 
hospitalization are lacking.  

Conclusions 

Despite limitations, the GREECS study represents one of the few cohorts that highlight the clinical 
determinants that determine the outcome of ACS patients after 10 years follow up. DM was the 
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major clinical factor significantly positively associated with 10-year ACS mortality in these patients. 
In contrast, abnormal BP and cholesterol levels were not powerful markers, in contrast to what has 
been observed for the primary prevention of ACS. Clinical and public health strategies supporting 
adherence to medical treatment and lifestyle modifications which deal with DM should be a key 
component of ACS patient management.  

Conflict of interest  

None to declare  

Acknowledgements  

The authors would like to present and thank the field investigators of the ―GREECS‖ study: Yannis 
Antonoulas, Athanasios Karanasios, Lambros Rizos, Michalis Mparmparoussis, George 
Kassimatis, George Giannopoulos, Sophia Arapi, Theodoros Gialernios, Constandina Massoura, 
Skevos Sideris, Nick Daskalopoulos and Prof Christodoulos Stefanadis, as well as the field 
investigators Evangelos Papataxiarchis, Despoina Tzanoglou, Georgia Kouli, Semina Kouroupi, 
Marifei Balli, Nikos Vassileiou, Vivi Tsomboli for their support in the clinical evaluation of the 
patients and Alexandros Chalamandaris for the baseline database management. 

 

References 

[1] Mendis S, Davis S and Norrving B. Organizational update: the world health organization 
global status report on noncommunicable diseases 2014; one more landmark step in the combat 
against stroke and vascular disease. Stroke 2015; 46(5): e121-2. 

[2] Assmann G, Cullen P and Schulte H. Simple scoring scheme for calculating the risk of 
acute coronary events based on the 10-year follow-up of the prospective cardiovascular Munster 
(PROCAM) study. Circulation 2002; 105(3): 310-5. 

[3] Pedrinelli R, Ballo P, Fiorentini C et al. Hypertension and acute myocardial infarction: an 
overview. J Cardiovasc Med (Hagerstown) 2012; 13(3): 194-202. 

[4] Leander K, Wiman B, Hallqvist J et al. Primary risk factors influence risk of recurrent 
myocardial infarction/death from coronary heart disease: results from the Stockholm Heart 
Epidemiology Program (SHEEP). Eur J Cardiovasc Prev Rehabil 2007; 14(4): 532-7. 

[5] Marchioli R, Avanzini F, Barzi F et al. Assessment of absolute risk of death after 
myocardial infarction by use of multiple-risk-factor assessment equations: GISSI-Prevenzione 
mortality risk chart. Eur Heart J 2001; 22(22): 2085-103. 

[6] Mikhailidis DP, Elisaf M, Rizzo M et al. "European panel on low density lipoprotein (LDL) 
subclasses": a statement on the pathophysiology, atherogenicity and clinical significance of LDL 
subclasses. Curr Vasc Pharmacol 2011; 9(5): 533-71. 

[7] Scandinavian Simvastatin Survival Study G. Randomised trial of cholesterol lowering in 
4444 patients with coronary heart disease: the Scandinavian Simvastatin Survival Study (4S). The 
Lancet 344(8934): 1383-1389. 

[8] Smith JW, Marcus FI and Serokman R. Prognosis of patients with diabetes mellitus after 
acute myocardial infarction. Am J Cardiol 1984; 54(7): 718-21. 

[9] Haffner SM, Lehto S, Ronnemaa T, Pyorala K and Laakso M. Mortality from coronary heart 
disease in subjects with type 2 diabetes and in nondiabetic subjects with and without prior 
myocardial infarction. N Engl J Med 1998; 339(4): 229-34. 

[10] Keller PF, Carballo D and Roffi M. Diabetes and acute coronary syndrome. Minerva Med 
2010; 101(2): 81-104. 

[11] Kaplan RC, Heckbert SR, Furberg CD and Psaty BM. Predictors of subsequent coronary 
events, stroke, and death among survivors of first hospitalized myocardial infarction. J Clin 
Epidemiol 2002; 55(7): 654-64. 

[12] De Bacquer D, De Backer G, Ostor E, Simon J and Pyorala K. Predictive value of classical 
risk factors and their control in coronary patients: a follow-up of the EUROASPIRE I cohort. Eur J 
Cardiovasc Prev Rehabil 2003; 10(4): 289-95. 



Βελεηία Ννηαξά, Γηδαθηνξηθή Γηαηξηβή 

155 

 

[13] Pitsavos C, Panagiotakos D, Antonoulas A et al. Epidemiology of acute coronary 
syndromes in a Mediterranean country; aims, design and baseline characteristics of the Greek 
study of acute coronary syndromes (GREECS). BMC Public Health 2005; 5(1): 1-8. 

[14] Myocardial infarction redefined--a consensus document of The Joint European Society of 
Cardiology/American College of Cardiology Committee for the redefinition of myocardial infarction. 
Eur Heart J 2000; 21(18): 1502-13. 

[15] Braunwald E. Heart Disease. 5th Edited by W.B. Saunders Company, London, UK; 1997. 

[16] Panagiotakos DB, Pitsavos C, Arvaniti F and Stefanadis C. Adherence to the 
Mediterranean food pattern predicts the prevalence of hypertension, hypercholesterolemia, 
diabetes and obesity, among healthy adults; the accuracy of the MedDietScore. Prev Med 2007; 
44(4): 335-40. 

[17] Pate RR, Pratt M, Blair SN et al. Physical activity and public health. A recommendation 
from the Centers for Disease Control and Prevention and the American College of Sports Medicine. 
JAMA 1995; 273(5): 402-7. 

[18] Chen G, Hemmelgarn B, Alhaider S et al. Meta-analysis of adverse cardiovascular 
outcomes associated with antecedent hypertension after myocardial infarction. Am J Cardiol 2009; 
104(1): 141-7. 

[19] Lingman M, Herlitz J, Bergfeldt L et al. Acute coronary syndromes--the prognostic impact 
of hypertension, diabetes and its combination on long-term outcome. Int J Cardiol 2009; 137(1): 29-
36. 

[20] Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on 
Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel 
III) final report. Circulation 2002; 106(25): 3143-421. 

[21] de Lemos JA, Blazing MA, Wiviott SD et al. Early intensive vs a delayed conservative 
simvastatin strategy in patients with acute coronary syndromes: phase Z of the A to Z trial. JAMA 
2004; 292(11): 1307-16. 

[22] Baigent C, Keech A, Kearney PM et al. Efficacy and safety of cholesterol-lowering 
treatment: prospective meta-analysis of data from 90,056 participants in 14 randomised trials of 
statins. Lancet 2005; 366(9493): 1267-78. 

[23] Panagiotakos DB, Notara V, Georgousopoulou EN et al. A comparative analysis of 
predictors for 1-year recurrent acute coronary syndromes events, by age group: the Greek 
observational study of ACS (GREECS). Maturitas 2015; 80(2): 205-11. 

[24] Walley T, Folino-Gallo P, Stephens P and Van Ganse E. Trends in prescribing and 
utilization of statins and other lipid lowering drugs across Europe 1997-2003. Br J Clin Pharmacol 
2005; 60(5): 543-51. 

[25] Mikhailidis DP, Elisaf M, Rizzo M et al. "European panel on low density lipoprotein (LDL) 
subclasses": a statement on the pathophysiology, atherogenicity and clinical significance of LDL 
subclasses: executive summary. Curr Vasc Pharmacol 2011; 9(5): 531-2. 

[26] Cziraky MJ, Reddy VS, Luthra R et al. Clinical outcomes and medication adherence in 
acute coronary syndrome patients with and without type 2 diabetes mellitus: a longitudinal analysis 
2006-2011. J Manag Care Spec Pharm 2015; 21(6): 470-7. 

[27] Donahoe SM, Stewart GC, McCabe CH et al. Diabetes and mortality following acute 
coronary syndromes. JAMA 2007; 298(7): 765-75. 

[28] Anselmino M and Sillano D. Impact of pre-diabetes and diabetes on cardiovascular 
outcomes. Curr Vasc Pharmacol 2012; 10(6): 680-3. 

[29] Arca M, Pigna G and Favoccia C. Mechanisms of diabetic dyslipidemia: relevance for 
atherogenesis. Curr Vasc Pharmacol 2012; 10(6): 684-6. 

[30] Notara V, Panagiotakos DB, Pitsavos C et al. Lower financial status and adherence to 
medication determines 10-year (2004-2014) all-cause mortality and risk for Acute Coronary 
Syndrome incidence among cardiac patients: the GREECS Study. Curr Vasc Pharmacol 2015 
[Epud Ahead of print]. 



Βελεηία Ννηαξά, Γηδαθηνξηθή Γηαηξηβή 

156 

 

[31] Davies MJ, Gagliardino JJ, Gray LJ et al. Real-world factors affecting adherence to insulin 
therapy in patients with Type 1 or Type 2 diabetes mellitus: a systematic review. Diabet Med 2013; 
30(5): 512-24. 

[32] Ray KK and Cannon CP. The potential relevance of the multiple lipid-independent 
(pleiotropic) effects of statins in the management of acute coronary syndromes. J Am Coll Cardiol 
2005; 46(8): 1425-33. 

[33] Kokkinos P, Faselis C, Myers J et al. Statin therapy, fitness, and mortality risk in middle-
aged hypertensive male veterans. Am J Hypertens 2014; 27(3): 422-30. 

[34] Miyamoto M, Kotani K, Ishibashi S and Taniguchi N. The effect of antihypertensive drugs 
on endothelial function as assessed by flow-mediated vasodilation in hypertensive patients. Int J 
Vasc Med 2012; 2012 453264[Epud 2012 Feb 29]. 

[35] Thompson AM, Hu T, Eshelbrenner CL et al. Antihypertensive treatment and secondary 
prevention of cardiovascular disease events among persons without hypertension: a meta-analysis. 
JAMA 2011; 305(9): 913-22. 

[36] Giannoglou GD, Chatzizisis YS, Zamboulis C et al. Elevated heart rate and 
atherosclerosis: an overview of the pathogenetic mechanisms. Int J Cardiol 2008; 126(3): 302-12. 

[37] Whelton SP, Blankstein R, Al-Mallah MH et al. Association of resting heart rate with carotid 
and aortic arterial stiffness: multi-ethnic study of atherosclerosis. Hypertension 2013; 62(3): 477-84 

 



Βελεηία Ννηαξά, Γηδαθηνξηθή Γηαηξηβή 

157 

 

4.3.8   Καηαλάισζε γιπθώλ θαη 10εηήο θαξδηαγγεηαθόο θίλδπλνο ζε αζζελείο 

κε Ομύ Σηεθαληαίν Σύλδξνκν: ν ξόινο ηνπ θνηλσληθν-νηθνλνκηθνύ επηπέδνπ 

4.3.8.1 Μεηξήζηκα ραξαθηεξηζηηθά θαηά ηελ έληαμε ζηε κειέηε 

Ζ δηαηξνθηθή αμηνιφγεζε πξαγκαηνπνηήζεθε κε ηε ρξήζε έγθπξνπ εκηπνζνηηθνχ 

εξσηεκαηνινγίνπ ζπρλφηεηαο θαηαλάισζεο ηξνθίκσλ. H ζπρλφηεηα θαηαλάισζήο 

ησλ γιπθψλ θαηαγξάθεθε σο εμήο: πνηέ/ζπάληα θαηαλάισζε, 1-2 

κεξίδεο/εβδνκάδα, 3-5 κεξίδεο/εβδνκάδα θαη >5 κεξίδεο/εβδνκάδα. Δμαηηίαο ηνπ 

κηθξνχ αξηζκνχ αζζελψλ ζηηο νκάδεο πνπ δήισζαλ 3-5 κεξίδεο/εβδνκάδα θαη >5 

κεξίδεο ηελ εβδνκάδα, ην δείγκα ρσξίζηεθε ζε δχν κεγάιεο ππννκάδεο, 

πνηέ/ζπάληα θαηαλάισζε θαη ηνπιάρηζηνλ 1 κεξίδα/εβδνκάδα. Σα είδε ησλ 

γιπθψλ ήηαλ: αξηνζθεπάζκαηα (π.ρ. θέηθ, ηζνπξέθηα), παξαζθεπάζκαηα απφ 

ζνθνιάηα, παξαδνζηαθά γιπθά ηνπ ηαςηνχ (π.ρ. κπαθιαβάο, θαληαΐθη, 

γαιαθηνκπνχξεθν, κπνπγάηζα), πίηεο κε θξνχηα ή καξκειάδεο (π.ρ. κειφπηηα), 

παξαδνζηαθά θεξάζκαηα (π.ρ. κπηζθφηα βνπηχξνπ, ζνθνιαηάθηα, ινπθνπκάδεο), 

γιπθά ηνπ θνπηαιηνχ, λεζηίζηκα γιπθά (π.ρ. ραιβάο), επνρηαθά γιπθά ζε γηνξηέο 

(π.ρ. θνπξακπηέδεο, κεινκαθάξνλα, δίπιεο). Πξντφληα ηχπνπ light ή κε άιια 

γιπθαληηθά ρσξίο ζεξκίδεο δελ ζπκπεξηιεθζήθαλ.  

 Ζ άιιε βαζηθή ζπληζηψζα ζηε ζπγθεθξηκέλε αλάιπζε ήηαλ ην θνηλσληθν-

νηθνλνκηθφ επίπεδν. Αλαθνξηθά κε ην έλα ζθέινο ηνπ, ην εθπαηδεπηηθφ επίπεδν 

εθηηκήζεθε κε βάζε ηα έηε εθπαίδεπζεο θαη ην δείγκα ρσξίζηεθε ζε δχν 

ππννκάδεο: «ρακειφ» εθπαηδεπηηθφ επίπεδν (≤9 έηε εθπαίδεπζεο) θαη 

«κεζαίν»/«πςειφ ή αθαδεκατθφ» (>9 έηε εθπαίδεπζεο ζε ζρνιείν ή/θαη 

ηερλνινγηθφ /επαγγεικαηηθφ ιχθεην ή/θαη ζπνπδέο ηξηηνβάζκηαο εθπαίδεπζεο). Ζ 

ρξήζε ησλ αλσηέξσ νξίσλ βαζίζηεθε ζην γεγνλφο φηη ηα 9 έηε αληηπξνζσπεχνπλ 

ηελ ππνρξεσηηθή εθπαίδεπζε θαη πέξα απφ απηφ ην ρξνληθφ πιαίζην 

αθνινπζνχληαη ζπνπδέο ζηελ αλψηεξε θαη αλψηαηε εθπαίδεπζε. ζνλ αθνξά ζην 

νηθνλνκηθφ επίπεδν ησλ αζζελψλ, κεηά απφ δήισζε ησλ αζζελψλ, θαηαγξάθεθε 

ην κέζν εηήζην νηθνγελεηαθφ εηζφδεκα ησλ ηειεπηαίσλ ηξηψλ εηψλ ελψ γηα ηνπο 

αζζελείο ρσξίο θάπνηα απαζρφιεζε θαηαγξάθεθε ην βαζηθφ κεληαίν επίδνκα ην 

νπνίν ιάκβαλαλ απφ ην ηακείν αλεξγίαο. Έπεηηα, ην νηθνλνκηθφ επίπεδν 

ηαμηλνκήζεθε σο «ρακειφ»/«κεζαίν» (<12,000€) θαη «θαιφ»/«πνιχ θαιφ» 

(≥12,000€), κε βάζε ηε θνξνινγηθή πνιηηηθή ηνπ Τπνπξγείνπ Οηθνλνκηθψλ.  
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4.3.8.2 Καηαλνκή δεκνγξαθηθώλ, ηξόπνπ δσήο θαη θιηληθώλ 

ραξαθηεξηζηηθώλ, θαηά ηελ έληαμε ζηε κειέηε, ζε ζρέζε κε ηελ θαηαλάισζε 

γιπθώλ 

Ζ κνλνπαξαγνληηθή αλάιπζε φζνλ αθνξά ζηηο δηαηηεηηθέο ζπλήζεηεο φπσο απηέο 

θαηαγξάθεθαλ ζηελ αξρή ηεο κειέηεο έδεημε φηη  λ=885 (41%) αζζελείο αλέθεξαλ 

πνηέ/ζπάληα θαηαλάισζε γιπθψλ, ελψ λ=1,287 (59%) δήισζαλ φηη θαηαλάισλαλ 

έζησ θαη 1 κεξίδα γιπθψλ/εβδνκάδα [λ=876 (68%) αζζελείο 1-2 

κεξίδεο/εβδνκάδα, λ=322 (25%) 3-5 κεξίδεο/εβδνκάδα θαη λ=89 (7%) 

>5κεξίδεο/εβδνκάδα]. Οη αζζελείο πνπ αλέθεξαλ φηη θαηαλάισλαλ έζησ θαη 1 

κεξίδα γιπθψλ ζε εβδνκαδηαία βάζε είραλ κεγαιχηεξε πηζαλφηεηα λα ππνζηνχλ 

λέν ΟΔΜ έλαληη Α (p=0.009), ελψ ζε κεγαιχηεξν πνζνζηφ ήηαλ θαπληζηέο θαη 

ήηαλ πην πηζαλφ λα έρνπλ νηθνγελεηαθφ ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ (p=0.001); 

αληίζεηα είραλ κηθξφηεξε πηζαλφηεηα λα έρνπλ ηζηνξηθφ ζαθραξψδε δηαβήηε 

(p<0.001) ζε ζρέζε κε ηνπο αζζελείο πνπ δήισζαλ ζπάληα θαηαλάισζε γιπθψλ. 

Κακία ζηαηηζηηθά ζεκαληηθή δηαθνξά δελ παξαηεξήζεθε αλάκεζα ζηηο δχν 

ππννκάδεο σο πξνο ηα ππφινηπα ραξαθηεξηζηηθά. 

Αλαθνξηθά κε ηε ζρέζε αλάκεζα ζηελ θαηαλάισζε γιπθψλ θαη ηνλ 10εηή θίλδπλν 

λένπ ζπκβάκαηνο Ο θαη αθνχ ιήθζεθαλ ππφςε θιαζηθνί ζπγρπηηθνί 

παξάγνληεο, θάλεθε πσο νη αζζελείο πνπ θαηαλάισλαλ έζησ θαη 1 κεξίδα 

γιπθψλ/εβδνκάδα είραλ 23% κεγαιχηεξν θίλδπλν λα ππνζηνχλ λέν θαξδηαθφ 

επεηζφδην ζπγθξηηηθά κε απηνχο πνπ δελ θαηαλάισλαλ γιπθά ή ηα είραλ ζηε 

δηαηξνθή ηνπο σο κία ζπάληα ζπλήζεηα (95%CI 0.99, 1.53, p=0.06). Κακία 

ζηαηηζηηθά ζεκαληηθή αιιειεπίδξαζε δελ παξαηεξήζεθε αλάκεζα ζηελ 

θαηαλάισζε γιπθψλ θαη ζην ζαθραξψδε δηαβήηε (p=0.887), ην θχιν (p=0.905) 

θαη ηελ ειηθία (p=0.435). 

4.3.8.3 Η ζρέζε θνηλσληθννηθνλνκηθνύ/κνξθσηηθνύ επηπέδνπ θαη 

θαηαλάισζεο γιπθώλ ζην 10εηή δεπηεξνγελή θαξδηαγγεηαθό θίλδπλν  

Έλαο απφ ηνπο ζηφρνπο ηεο παξνχζαο εξγαζίαο ήηαλ λα εμεηάζεη ην ξφιν ηνπ 

θνηλσληθννηθνλνκηθνχ επηπέδνπ ζηε ζρέζε ηεο θαηαλάισζεο γιπθψλ κε ηνλ 10εηή 

δεπηεξνγελή θαξδηαγγεηαθφ θίλδπλν. Οη αζζελείο πνπ είραλ ιηγφηεξα έηε 

εθπαίδεπζεο ήηαλ κεγαιχηεξνη ζε ειηθία (p<0.001), είραλ ηζηνξηθφ AY (p=0.001) 

θαη Γ (p=0.001), ήηαλ ιηγφηεξν ζσκαηηθά δξαζηήξηνη (p<0.001), ελψ είραλ 

κηθξφηεξα πνζνζηά θαπλίζκαηνο (p<0.001). ε πεξαηηέξσ πνιππαξαγνληηθή 

αλάιπζε θαη αθνχ ιήθζεθαλ ππφςε θιαζηθνί ζπγρπηηθνί παξάγνληεο θάλεθε φηη ε 
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ζεηηθή ζπζρέηηζε αλάκεζα ζηελ θαηαλάισζε έζησ θαη 1 κεξίδαο 

γιπθψλ/εβδνκάδα θαη ηνπ θηλδχλνπ λένπ θαξδηαγγεηαθνχ ζπκβάκαηνο παξέκελε 

ζηαηηζηηθά ζεκαληηθή κφλν ζηελ νκάδα ηνπ «κεζαίνπ»/«πςεινχ» εθπαηδεπηηθνχ 

επηπέδνπ (p=0,007). 

ζνλ αθνξά ζηελ θαηεγνξηνπνίεζε ηνπ δείγκαηνο αλά νηθνλνκηθφ επίπεδν, ηα 

άηνκα κε ρακειφηεξν εηζφδεκα ήηαλ κεγαιχηεξα ζε ειηθία (p<0.001), είραλ 

ηζηνξηθφ Γ (p=0.01) θαη ρακειφηεξα επίπεδα ζσκαηηθήο δξαζηεξηφηεηαο 

(p=0.001), ελψ δελ παξνπζίαζαλ θακία ζηαηηζηηθά ζεκαληηθή δηαθνξά σο πξνο ηε 

δηαηξνθή αιιά θαη εηδηθφηεξα ηελ θαηαλάισζε γιπθψλ ζπγθξηηηθά κε ηελ νκάδα 

πνπ βξηζθφηαλ ζε θαιχηεξε νηθνλνκηθή θαηάζηαζε, ηεο νπνίαο νη αζζελείο είραλ 

κεγαιχηεξε πηζαλφηεηα ζεηηθνχ νηθνγελεηαθνχ ηζηνξηθνχ θαξδηαγγεηαθήο λφζνπ 

(p=0.001). ε πεξαηηέξσ πνιππαξαγνληηθή αλάιπζε θαη αθνχ ιήθζεθαλ ππφςε 

θιαζηθνί ζπγρπηηθνί παξάγνληεο, θακία ζηαηηζηηθά ζεκαληηθή ζρέζε δελ 

αλαδείρζεθε αλάκεζα ζηηο δχν ππννκάδεο (ρακειφ/κεζαίν εηζφδεκα έλαληη 

θαιφ/πνιχ θαιφ εηζφδεκα) (p =0,56). 
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Άξζξν όπσο δεκνζηεύηεθε ζην Health Science Journal  2015;9 (23):1-7 

SWEETS CONSUMPTION IS ASSOCIATED WITH HIGHER 10-YEAR (2004-2014) INCIDENCE 
OF CARDIOVASCULAR DISEASE AMONG ACUTE CORONARY SYNDROME PATIENTS; THE 
DETRIMENTAL ROLE OF SOCIO-ECONOMIC STATUS: THE GREECS (GREEK OF ACUTE 
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Abstract 

Objective:  The aim of this work, and under the context of the GREECS study, was to evaluate the 
association between sweets consumption and 10 year (2004-2014) incidence of Acute Coronary 
Syndrome (ACS), among cardiac patients. Methods: From October 2003 to September 2004, 
2,172 ACS consecutive patients from 6 major Greek hospitals were enrolled; during 2013-2014, the 
10-year follow-up was performed in 1,918 patients (88% participation rate); development of fatal or 
non-fatal ACS was the outcome of interest and recorded through medical records or registries. 
Among others, sweets (i.e., cakes, chocolate, traditional pastries, Lenten sweets, pies and other 
common Greek sweet treats) consumption at baseline examination was assessed using a semi-
quantitative food frequency questionnaire. Results: A positive association was observed between 
sweets consumption (at least one portion per week vs. other) and the ACS incidence after taking 
into account various potential confounders, including diabetes mellitus and obesity [OR =1.23, 95% 
CI (0.99, 1.53) p=0.060]. However, after stratified the analysis by education status (i.e., ≤9 vs. >9 
years of school) the above association remained significant only among patients with higher 
educational status [OR=1.50, 95%CI (0.93, 2.40), p=0.095]; moreover, no significant interaction 
effect was observed between financial status of the patients and sweets consumption, on the 
tested outcome (p for interaction =0.56). Conclusion: Nutrition interventions to motivate, educate 
and support cardiac patients to moderate or even avoid sweets consumption, following healthier 
dietary habits are important to reduce the risk of re-current cardiac events. 

Key words: acute coronary syndrome; risk; cardiovascular; sweets; socio-economic; education; 
nutrition 

Introduction 

Almost nobody can resist sweets; it is a "guilty" pleasure, a temptation to which many people 
succumbs. Indeed, the western dietary pattern, which is mainly characterized by high consumption 
of various unhealthy food choices, it is also characterized by increased sweets consumption. The 
last few decades, accumulating data suggest that the developing countries, as well, experience a 
shift in their food habits towards the western model.

(1-2)
 Dietary guidelines to reduce cardiovascular 

risk clearly suggest avoiding sweets consumption because of their great amount of sucrose, trans 
/saturated fatty acids, high energy-density and glycemic index/load.

(3)
 In accordance to these 

guidelines, the Mediterranean dietary pattern, that has long been studied as a prototype with 
numerous health benefits, recommends occasional consumption of sweets (i.e., monthly basis) and 
in small amounts.

(4)
 However, products with added sugars are preferable for the reason that they 

cost less, they are tasteful, and give the feeling of satiety. Additionally, humans are genetically 
predisposed to prefer sweet tastes from the early stages of their life; newborn babies seem to like 
the sweet flavor of their mothers‘ breast milk. What is more, evolution has discriminated the types 
of foods initially preferred or rejected by making the sensory system detect calorie-rich foods and 
full of carbohydrates, as these, apart from representing the primary source of energy, offer a 
powerful hedonic appeal thanks to their palatability. On the contrary, the bitter ones, recognized as 
potentially poisonous, are rejected. The aforementioned claims are supported by certain brain and 
hormone mechanisms concerning not only the pediatric but also the adult population, which may 
lead to potential addiction equivalent to tobacco or alcohol.

(5-6) 
Furthermore, this innate preference 
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is empowered due to the worldwide sweet consumption either as a part of tradition or as a result of 
technological improvements in food industries.

(7)
  

Sweets have been examined over a long period with regard to some chronic diseases, such as 
diabetes mellitus and obesity, because of their great amount of sucrose, trans /saturated fatty 
acids, high energy-density and glycemic index/load, characteristics which lead to a rather harmful 
combination.

(8-10)
 Nevertheless, studies as regards cardiac outcomes are rare and poorly 

understood. Although the recent American Heart Association (AHA) Guidelines in the primary 
cardiovascular disease (CVD) prevention

(3)
 and several other organizations, highlight the adverse 

effect of sweets consumption on CVD in the context of an unhealthy diet, studies examining the 
independent, of overall dietary habits, effect of sweets in the prevention of heart disease are 
lacking.

(11-12)
 Furthermore, the potential interaction effect of the socio-economic component and 

sweets consumption, on CVD outcomes has never been studied. Therefore, the aim of the present 
work was to investigate the association of sweets consumption on 10-year ACS incidence among 
cardiac patients in relation to their educational and financial status. The working research 
hypothesis was that ACS patients, mainly thνζε of low educational or financial status, whose 
regularly (e.g., weekly) consumed sweets, had higher risk of a recurrent ACS incidence compared 
with those who avoided eating sweets. 

Methods 

Sampling procedure 

The GREECS (GREEK acute Coronary Syndrome) is a prospective observational study that 
established in 2003 and aimed to evaluate the role of various risk factors on the CVD development 
and prognosis among ACS patients 

(13)
. During October 2003 - September 2004, n = 2,172 

consecutive patients with discharge diagnosis of ACS (i.e., acute myocardial infarction (AMI) or 
unstable angina (UA)) that were hospitalized in the cardiology clinics or the emergency units of six 
major General Hospitals in Greece (i.e., Hippokration hospital in Athens and the general prefectural 
hospitals in Lamia, Karditsa, Halkida, Kalamata and Zakynthos island) were enrolled into the study 

(participation rate varied from 80% to 95%) (1649 men, 6513 years old and 523 women, 7211 
years old, p < 0.001). The hospitals were selected in order to represent populations with various 
socio-economic, cultural and regional characteristics. By the exception of the metropolitan city of 
Athens - where there are several other hospitals -, all the other hospitals cover the whole 
population of the aforementioned regions, including urban and rural areas. The hospitals were 
selected in order to represent populations with various socio-economic, cultural and regional 
characteristics. 

Acute myocardial infarction was defined by typical rise and gradual fall (troponin) or more rapid rise 
and fall (CK-MB) of biochemical markers of myocardial necrosis with at least one of the following: 
(a) ischemic symptoms, (b) development of pathologic ST waves on the ECG, (c) ECG changes 
indicative of ischemia (ST segment elevation or depression) or (d) coronary artery intervention 
(e.g., coronary angioplasty).

(14)
 Unstable angina was defined by the occurrence of one or more 

angina episodes, at rest, within the preceding 48-hours, corresponding to class III of the Braunwald 
classification.

(15)
 Braunwald classification was initially introduced to divide the patients with unstable 

angina according to their clinical characteristics and to provide better prognostic stratification. 
Medical information was retrieved through patient‘s hospital records.  

Bioethics  

The study was approved by the Medical Research Ethics Committee of the participated Institutions 
and was carried out in accordance with the Declaration of Helsinki (1989) of the World Medical 
Association. All patients were informed about the aims and procedures of the study and signed an 
informed consent. 

Measurements  

Socio-demographic and lifestyle characteristics studied at baseline, included (among others): age, 
sex, physical activity, dietary and smoking habits, years of school and financial status. Specifically, 
sweets consumption, which is the main exposure factor of the present work, was recorded through 
a validated Food Frequency Questionnaire (FFQ) as follows: never/rare consumption, 1-2 portions, 
3-5 portions and >5 portions, per week; because of the small number of cases in the ―3-5 portion‖ 
and ―>5 portion‖ classes, the groups were merged into two, i.e., never/rare and often/very often 
(even 1 portion per week), for the statistical analyses. The studied sweets were: bakery products 
(i.e., cakes/sweetbreads), chocolate products, industrialized products, traditional Greek pastries, 
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such as baklava, kadayif (angel-hair pastry), galaktoboureko (custard-filled pastry), bougatsa 
(creamy semolina/custard pudding), pies with fruits or jams, common sweet treats like olive 
oil/butter cookies, chocolates, lokums, louloumadhes (ball-shaped doughnuts), spoon-sweets (like 
syropi-fruit preserves), rizogalo (rice-milk pudding), Lenten sweets (taxini/semolina halva), 
Christmas sweets [honey macaroons, kourabiedes, and diples (honey-roll turnover)]. In addition, as 
far as the educational and financial level is concerned, the former was measured in years of school 
and classified as low (i.e., ≤9 years of school) and intermediate/high or academic (>9 years of 
school or technical/vocational or academic institutes). The use of the specific cut-off values was 
due to the fact that 9 years represents the obligatory education versus the up to 9-year education 
which represents subjects who either continued until the level of technical/vocational education or 
led to an academic level. Furthermore, concerning patients‘ financial status, mean annual income 
of during the last three years was recorded through self reports; regarding people who were 
unemployed, the basic monthly allowance they received from the Social Service Office was 
considered to calculate annual income. Financial status was then classified as low/moderate 
(annual income <12.000€) and good/very good (>12.000€), following the tax policy of the Ministry 
of Economics. 

Overall dietary habits were evaluated through a validated dietary index, the MedDietScore (range 0 
– 55);

(16)
 higher values of MedDietScore indicate greater adherence to the Mediterranean diet. To 

evaluate physical activity status of the patients during the past year a modified version of a self-
reported questionnaire provided by the American College of Sports Medicine was used;

(17)
 physical 

activity was defined as any engagement in activities of at least 3 times per week and for at least 30 
minutes. Years of smoking were recorded; current smokers were defined as those who smoked at 
least one cigarette per day or have stopped smoking during the past 12 months, while the rest 
smokers were defined as past smokers. The rest of the patients were defined as never or rare 
smokers. Medical history included the baseline assessment of history of hypertension, 
hypercholesterolemia, diabetes mellitus and CVD (i.e., prior to the baseline CVD event), as well as 
the pharmaceutical management of these conditions. Body mass index (BMI) was calculated as 
weight (in Kg) divided by height (in m) squared. Overweight was defined as BMI between 25 and 
29.9 kg/m

2
, while obesity as BMI greater than 29.9 kg/m

2
 (no underweight cases, i.e., BMI<18.5 

kg/m
2
, were observed). Further details about the aims, measurements and baseline procedures of 

the GREECS study may be found elsewhere.
(18)

 

Endpoints at 10-year follow-up 

The endpoints studied in the 10-year follow-up of the study, were: (a) all cause mortality, (b) 
recurrent fatal or not-fatal ACS events. In particular, the development of a new AMI, angina 
pectoris, other identified forms of ischemia (WHO-ICD coding 410-414.9, 427.2, 427.6), heart 
failure of different types and chronic arrhythmias (WHO-ICD coding 400.0-404.9, 427.0 -427.5, 
427.9-), were recorded. Study's investigators retrieved information from n=1918 patients (the rest 
n=254 patients-11.6%- were lost after the 1st year of follow-up and considered as censored in the 
statistical analysis). All patients were interviewed by using a standard questionnaire. During the 10-
year (2004-14) follow-up, of the n=2172 initially enrolled patients, n=1,918 were found (88% 
participation rate). The rest n=254 (11.7%) of the patients that were lost in the 10-year follow-up 
were considered as censored. No differences were observed between those participated in the 10-
year follow-up and those lost in all baseline clinical and lifestyle factors (all p-values>0.50).   

Statistical analysis  

Continuous variables are presented as mean values ± standard deviation, while categorical 
variables are presented as absolute (n) and relative frequencies (%). Associations between 
normally distributed continuous variables (body mass index and age) and groups of the patients 
were evaluated through the Student‘s t-test for independent samples. Normality of these was 
tested through the P-P plot and equality of variances through Levene‘s test. Relative associations 
for abnormally distributed variable was evaluated through Mann-Whitney Test. Associations 
between categorical variables were tested by the use of the chi-squared test. Correlations between 
continuous variables were evaluated by the use of Pearson‘s correlation coefficient for the normally 
distributed and by the use of Spearman‘s rho coefficient for the ordinal or skewed variables. The 
association between sweets consumption and 10-year ACS incidence was evaluated by multiply 
logistic regression analysis, after controlling for socio-demographic, clinical and lifestyle 
characteristics of the patients. Results are presented as odds ratio (OR) and their corresponding 
95% confidence intervals (95%CI). Time to event was also taken into account and Cox proportional 
hazards models were applied; but it was decided to keep the results from logistic regression as the 
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models had better correct classification rates for the cases. A probability value of 5% was 
considered as statistically significant. The above association was also evaluated through the same 
method after splitting the sample in two groups concerning the financial and educational level. All 
statistical calculations were performed on the SPSS version 21.0 software (IBM SPSS Inc, Athens, 
Greece). 

Results 

Dietary habits data analysis revealed that n=885(41%) patients reported never/rare sweet 
consumption, while n=1,287 (59%) reported at least 1 portion per week (n=876 (68%) patients (1-2 
portions/week), n=322 (25%) (3-5 portions/week) and n=89 (7%) (>5 portions/week)). In Table 1 
various clinical, lifestyle and behavioural characteristics of the patients by sweets consumption are 
presented. Patients reported even 1 portion of sweet/week were characterized by higher 
percentages of smoking (p=0.004) and family history of CVD (p=0.001) lower percentages of 
diabetes mellitus history (p<0.001), whereas no significant association was observed in other 
factors as compared with those reported never/rare consumption.  

 

Table 1. Socio-demographic, lifestyle and clinical characteristics at presentation, by sweet consumption group 
(n=2,172) 

 Overall No sweet 
consumption 

At least 1 
portion/wk 

p 

Baseline factors n=2,172 n=885 n=1,287  

Age (yrs) 66 (13) 67 (13) 65 (13) 0.003 

Male gender, n (%) 76  681 (77) 968 (75) 0.35 

Physical inactivity (sedentary), n (%)  61 478 (63) 758 (61) 0.35 

Current smoking, n (%) 32 235 (28) 437 (34) 0.004 

Years of school, n (%) 7.7 (4.3) 7.6 (4.4) 7.7 (4.2) 0.194 

MedDietScore (0-55)  28.36 (5.68) 28.22 (6.07) 28.46 (5.40) 0.34 

Body mass index (kg/m
2
) 27.54 (3.88) 27.39 (3.80) 27.63 (3.92) 0.16 

History of hypertension, n (%) 1,133 (53) 458 (54) 675 (53) 0.60 

History of hypercholesterolemia, n (%) 872 (46) 348 (44) 524 (48) 0,06 

History of diabetes mellitus, n (%) 638 (32) 349 (44) 289 (24)   0.001 

Family history of CVD, n (%) 749 (36) 261 (32) 488 (39) <0.001 

Data are presented as mean  standard deviation. P-values were obtained using t-test independent samples 
for the variables age and body mass index, Mann-Whitney Test for the variable years of school and chi-
squared test for the rest variables sex, physical activity, current smoking, MedDietScore group, family history, 
history of hypertension, hypercholesterolemia and diabetes mellitus 

 

In Table 2 the association of sweets consumption with the ACS 10 year event rate, after taking into 
account conventional confounders is presented. As it can be seen, ACS patients with even 1 
portion of sweet /week consumption experienced 23% higher risk of a recurrent ACS event, as 
compared with the ones who reported never/rare consumption, after various adjustments made 
(p=0.06).  
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Among the aims of the present work was also to test the potential moderating effect of socio-
economic factors on the tested association. In Table 3 various clinical, lifestyle and behavioural 
characteristics of the patients by educational and financial group are presented. No significant 
associations were observed as regards sweets consumption and education or financial status of 
the patients. Moreover, as it can be seen, patients belonging to the low educational status were 
older (p<0.001), more prone to suffer from hypertension (p=0.001) and diabetes mellitus (p=0.001), 
more physically inactive (p<0.001) but less likely to smoke (p<0.001), while they did not seem to 
differ in the dietary habits, as compared with the ones reported moderate/higher education. 
Concerning the stratified by financial status analysis, patients with low/moderate income were older 
(p<0.001), with higher prevalence of diabetes (p=0.01) and more physically inactive (p=0.001) 
whereas they had no difference in the sweets consumption and MedDietScore, as compared with 
those with better financial level; on the contrary, the latter group was more likely to have a family 
history of CVD (p=0.001).  

  

Table 2. Results from multiple logistic regression analysis that evaluated the association 
between  sweet consumption group and ACS 10-year survival 

 Model 1 Model 2 

Baseline factors Odds ratio (95% CI) Odds Ratio (95% CI) 

Sweets consumption (y/n) 

Age (per 1 yr) 

1.18 (0.99, 1.40) 

1.01 (1.00, 1.02) 

1.23 (0.99, 1.53) 

1.01 (1.00, 1.02) 

Female gender (y/n) 0.67 (0.54, 0.83) 0.60 (0.46, 0.78) 

Physical inactivity (y/n) 

MedDietScore (per 1/55) 

 0.92 (0.74, 1.14) 

0.99 (0.97, 1.01) 

Current smoking (y/n)  0.82 (0.64, 1.05) 

Body mass index (per 1 kg/m
2
) 

Family history of CVD (y/n)  

 0.99 (0.96, 1.02) 

1.15 (0.93, 1.42) 

Hypertension (y/n)  0.96 (0.77, 1.19) 

Hypercholesterolemia (y/n)  0.97 (0.78, 1.19) 

Diabetes mellitus (y/n)  1.21 (0.96, 1.53) 
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Table 3. Socio-demographic, lifestyle and clinical characteristics at presentation, by education (n=1790) and financial group 
(n=1860)  

     Educational status (years of 
school) 

Financial status 

 ≤9 yrs 

(n=1243) 

>9 yrs 

(n=547) 

p Low/moderate 

(n=1261) 

Good/ Very good 

(n=599) 

p 

Baseline factors 

Sweets consumption (yes), n (%) 64 66 0.32 60 63 0.21 

Age (yrs) 69  (12) 

71 

60 (13) 

88 

<0.001 

<0.001 

67 (13) 

73 

63 (13) 

84 

<0.001 

<0.001 Male gender, n (%) 

Physical inactivity (sedentary), n (%) 62 

26 

51 

47 

<0.001 

<0.001 

64 

30 

56 

34 

0.001 

0.11 Current smoking, n (%) 

Med Diet Score (0-55) 28.29 (5.58) 

27.55 (3.93) 

694 (56) 

510 (46) 

420 (35) 

449 (37) 

28.31 5.85) 

27.61 (3.82) 

260 (48) 

243 (53) 

138 (27) 

251 (47) 

0.95 

0.75 

0.001 

0.01 

0.001 

<0.001 

     28.27 (5.36) 

   27.45 (3.89) 

      668 (54) 

      488 (45) 

       390 (33) 

       392 (32) 

       28.96 (5.47) 

      27.84 (3.76) 

         296 (50) 

         262 (48) 

         154 (27) 

         236 (40) 

0.009 

0.04 

0.16 

0.27 

0.01 

0.001 

Body mass index (kg/m
2
) 

History of hypertension, n (%) 

History of hypercholesterolemia, n (%) 

History of diabetes mellitus, n (%) 

Family history of CVD, n (%) 

Data are presented as mean  standard deviation. P-values were obtained using t-test independent samples 
for the variables age and body mass index and chi-squared test for the rest variables sex, physical activity, 
current smoking, Med Diet Score group, family history, history of hypertension, hypercholesterolemia and 
diabetes mellitus 

 

The association of sweets consumption with the ACS 10-year survival by education group, and 
after taking into account various confounders, is presented in Table 4. Data analysis revealed that 
the adverse effect of sweets in the ACS prognosis was significant only in the patients‘ group with 
moderate/high educational status (p for interaction between education and sweets consumption on 
the outcome = 0.007). In Table 5, the association of sweets consumption with the ACS 10-year 
survival by financial group is also presented. After taking into account various potential 
confounders no significant association of sweets consumption on ACS risk was observed, in both 
financial status groups (p for interaction =0.56). 
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Table 4. Results from multiple logistic regression analysis that evaluated the association between sweets 
consumption group and ACS 10-year survival in each educational level. 

 

 Years of school ≤9 
(n=1243) 

Years of school >9 
(n=547) 

Baseline factors Odds ratio (95% CI) Odds ratio (95% CI) 

Sweets consumption (y/n) 

Age (per 1 yr) 

1.16 (0.88, 1.53) 

1.00 (0.99, 1.02) 

1.50 (0.93, 2.40) 

1.01 (0.99, 1.03) 

Female gender (y/n) 0.57 (0.42, 0.78) 0.46 (0.23, 0.95) 

Physical inactivity (y/n) 0.84 (0.64, 1.10) 0.97 (0.63, 1.49) 

Current smoking (y/n) 

Family history of CVD (y/n)                                                                                 

0.67 (0.48, 0.94) 

1.18 (0.90, 1.54) 

0.95 (0.61, 1.49) 

1.02 (0.66, 1.56) 

Body Mass Index (per 1kg/m
2
) 1.01 (0.97, 1.04) 0.95 (0.90, 1.01) 

Med Diet Score group (per 1/55) 0.99 (0.96, 1.01) 1.01 (0.97, 1.05) 

Hypertension (y/n) 1.05 (0.80, 1.38) 0.82 (0.51, 1.31) 

Hypercholesterolemia (y/n) 0.83 (0.64, 1.09) 1.01 (0.66, 1.55) 

Diabetes mellitus (y/n) 1.04 (0.78, 1.39)  1.50 (0.93, 2.40) 
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Discussion 

The findings of the present work suggested that sweets consumption was associated with 
increased risk of recurrent ACS events, among cardiac patients, after taking into account several 
potential confounders. Furthermore, the aforementioned relationship remained significant only in 
patients with moderate/high educational status, highlighting a social impact on the tested 
relationship, while no moderation effect of patients‘ financial status was revealed. Despite the 
limitations of the present work due to its observational nature, the reported findings are of major 
importance for public health, since they highlight not only the aggravating role of sweets 
consumption in the ACS prognosis but also the fact that the high education level does not seem to 
be as such protective as usually believed.  

At first, it should be discussed why the sole effect of sweets consumption on ACS risk was 
evaluated, instead of a more holistic dietary approach. It is true that the majority of the studies 
nowadays follow the approach to evaluate whole dietary patterns, like the western-type or 
Mediterranean or prudent or ―healthy‖ type of diet, instead of food-specific, as regards CVD risk or 
other health outcomes. Although dietary pattern approach has many benefits instead of specific 
food ascertainment on health related outcomes, sweets consumed by a variety of ways, which 
cannot be identified in the common dietary patterns. Thus, its solely assessment as regards health 
outcomes should be undertaken, in order to lead to robust conclusions. Although, the relationship 
between various dietary patterns, as well as a variety of foods, and cardiometabolic outcomes has, 
extensively been studied, data regarding sweets consumption are sparse in the literature.

(11-12) 

Sweets consumption has been associated with increased risk of diabetes mellitus and obesity, 
particularly due to high sucrose-concentration, energy density and glycemic load/index.

(9-10, 19)
 

Recent literature makes some suggestions about the role of sugars as an independent risk factor 
for CVD, highlighting its aggravating role due to not only the empty calories leading to excess 
weight, but also the association with other major risk factors, mainly several metabolic 
perturbations, like abdominal obesity dyslipidemia, hypertension and insulin resistance.

(20-21)
 The 

present work is one of the few studies giving light to the association of sweets consumption and re-
current cardiac episodes. The mechanisms, through which sweets exert their aggravating role in 
the pathogenesis of CVD, depend on their nutrient composition. Sucrose is the major dietary 
determinant in this food group. Under no circumstances, could it be denied the multifactor harmful 

Table 5. Results from multiple logistic regression analysis that evaluated the association between sweets 
consumption group and ACS 10-year survival in each financial level. 

 Low/moderate income 
(n=1261) 

 

 

High/Very high income  

(n=599) 

Baseline factors Odds ratio (95% CI)  Odds ratio (95% CI)   

Sweets consumption (y/n) 

Age (per 1 yr) 

1.21 (0.91, 1.60) 

1.01 (1.00, 1.03) 

 

 

1.20 (0.78, 1.85) 

1.00 (0.99, 1.02) 

Female gender (y/n) 0.64 (0.47, 0.89)  0.42 (0.24, 0.76) 

Physical inactivity (y/n) 0.98 (0.74, 1.30)  0.72 (0.48, 1.07) 

Current smoking (y/n) 

Family history of CVD (y/n)                                                                                 

0.80 (0.57, 1.12) 

1.14 (0.85, 1.53) 

 

 

0.91 (0.58, 1.45) 

1.34 (0.90, 1.99) 

Body Mass Index (per 1kg/m
2
) 0.98 (0.94, 1.01)  1.02 (0.96, 1.07) 

Med Diet Score (per 1/55) 0.97 (0.95, 1.00)  1.01 (0.97, 1.05) 

Hypertension (y/n) 0.96 (0.72, 1.28)  0.94 (0.62, 1.41) 

Hypercholesterolemia (y/n) 0.79 (0.60, 1.04)  1.16 (0.78, 1.73) 

Diabetes mellitus (y/n) 1.12 (0.83, 1.51)   1.73 (1.10, 2.72) 
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role of overconsumption of added sugars and it is fructose blamed for it. This causes high uric acid 
resulting in increasing blood pressure while it is, also, associated with increased triglycerides and 
low-density cholesterol (LDL-C) versus decreased high-density cholesterol (HDL-C) and abnormal 
insulin resistance through synthesis of fat in the liver. Another proposed pathway has to do with the 
association of fructose with inflammation markers which are on the top of the list concerning the 
pathogenesis of CVD events.

(20, 22)
 Apart from sucrose, the majority of sweets contain unhealthy 

fats; trans fatty acids (TFA) in industrialized products, have adverse effects in the lipid profile and 
lead to endothelial dysfunction, either before or after replacing the mono/poly unsaturated fatty 
acids (MUFA/PUFA), according to clinical trials and meta-analysis.

(23-24)
 Concerning saturated fatty 

acids (SFA), although a recent meta-analysis revealed doubtful non clear effect as regards cardiac 
risk 

(25)
, a replacement with a higher carbohydrate intake, particularly the refined ones, can 

exacerbate the atherogenic dyslipidemia, insulin resistance and obesity.
(26)

 In addition, there are 
some other pathways by which sweets consumption, i.e., the high glycemic load and the energy 
density, may also lead to high CVD risk.

(27-28)
 

 Dietary habits have long been associated with people socio-economic status. Determinants 
of social status, like education level and financial status, may define the way people eat and 
behave as regards food choices and may have a detrimental effect in the prognosis of chronic 
diseases.

(29)
 Moreover, financial status is a dominant characteristic of man quality of life; and diet, 

as a part of quality of life may be affected by peoples‘ financial status. In the present work, the 
potential moderating effect of the socio-economic component was also studied (i.e., years of school 
and annual income). The tested research hypothesis was evident among ACS patients with 
moderate/high educational status, whereas among the other socioeconomic sub-group, although in 
the same harmful direction, failed to reach significance. A potential explanation could be that less 
educated individuals, who usually live in rural areas and villages, they mostly consume home-
prepared sweets, having as basic ingredients honey and olive oil. On the contrary, patients with 
higher educational status, mainly live in urban areas and tend to consume ―industrialized‖ sweet 
products, full of added sugars and fats.

(30-31)
 Indeed, the majority of patients in the present study, 

with low education status were living in rural areas (81%). Aging and the co-morbidities observed 
among patients could be, also, regarded as mediating factors in the tested relationship, accounting 
for social status, since the least educated patients were almost one decade older, physically 
inactive and more likely to have abnormal blood pressure, glucose levels than those in the higher 
education group (Table 3).

(32-33)
  

 Regarding financial status, no significant results were found, probably, due to the fact that 
patients‘ income may not play a role in the choice of sweets selection to consume.  

Limitations 

Despite the strengths of the present work mentioned above, there are some limitations that should 
be reported for better generalization of the findings. No lifestyle or other socio-demographic 
information from patients who died during the first days of baseline hospitalization was available; 
however, the in-hospital mortality rate was low (0.5% to 2% from region to region). Although this 
study has managed to evaluate the influence of the long term sweets consumption on ACS severity 
and prognosis, it relied on hypotheses concerning the possible mechanisms through which these 
effects are exerted, according to major characteristics of this food group, such as the sucrose 
concentration having bad influence on the lipid profile or inflammation markers. No objective 
biochemical markers concerning coagulation, oxidative stress or inflammation status were 
available. Even though self-reporting adherence may be subject to bias due to over or 
underestimated information, still remains the most common source of assessment. Moreover, 
compliance changes over time may also cause recall bias in patients‘ reporting. Finally, the studied 
food group consists of an extensive variety of ingredient-combinations resulting in an extra bias as 
it seems rather difficult to estimate the characteristics of every kind of sweet, in detail, so as to 
include them in the study with a more extensive and analytical way. Nevertheless, the widely 
consumed, by the Greek population, sweets have undoubtedly certain common properties, which 
have been examined and reported in this work.  

Conclusions 

Increased sweets consumption was associated with high risk of recurrent ACS events, particularly 
among higher educated cardiac patients. As part of a healthy diet, the kind of sweets, as well as 
the way of preparation may affect the disease prognosis. Regardless patients‘ socioeconomic 



Βελεηία Ννηαξά, Γηδαθηνξηθή Γηαηξηβή 

169 

 

status, lower consumption of sweets should be one of the main nutritional targets for eliminating 
adverse disease outcomes.  
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4.3.9 Ο ξόινο ηεο θαηαλάισζεο θαθέ ζηε 10εηή επίπησζε ΟΣΣ, ζε 

θαξδηαγγεηαθνύο αζζελείο: ε κειέηε GREECS 

4.3.9.1 Μεηξήζηκα ραξαθηεξηζηηθά θαηά ηελ έληαμε ζηε κειέηε 

Ζ θαηαγξαθή ηεο θαζεκεξηλήο θαηαλάισζεο θαθέ έγηλε κε ηε ρξήζε έγθπξνπ εκη-

πνζνηηθνχ εξσηεκαηνινγίνπ. Ζ εκεξήζηα πξφζιεςε θαθέ ηαμηλνκήζεθε σο: 

πνηέ/ζπάληα θαηαλάισζε, 1-2 θιηηδάληα θαθέ/εκέξα, 3-5 θιηηδάληα θαθέ/εκέξα 

θαη ≥5 θιηηδάληα θαθέ/εκέξα. ια ηα είδε ηνπ θαθέ (ειιεληθφο, ζηηγκηαίνο, θίιηξνπ) 

ππνινγίζζεθαλ γηα 1 θιηηδάλη (150 ml) θαη νη ζπγθεληξψζεηο θαθεΐλεο ζηα 28 

mg/θιηηδάλη. Γηα ηνπο ζθνπνχο ηεο παξνχζαο αλάιπζεο θαη ιφγσ ηνπ κηθξνχ 

αξηζκνχ ησλ πεξηπηψζεσλ ζηηο θαηεγνξίεο κε ηελ πςειφηεξε θαηαλάισζε (3-5 

θαη ≥5 θιηηδάληα θαθέ/εκέξα), νη ηέζζεξηο νκάδεο ελψζεθαλ ζε ηξεηο φπσο: (α) 

«πνηέ/ζπάληα» θαηαλάισζε, (β) «1-2 θιηηδάληα θαθέ/εκέξα» θαη (γ) «≥3 θιηηδάληα 

θαθέ/εκέξα». 

4.3.9.2 Καηαλνκή δεκνγξαθηθώλ, ηξόπνπ δσήο θαη θιηληθώλ 

ραξαθηεξηζηηθώλ, θαηά ηελ έληαμε ζηε κειέηε, ζε ζρέζε κε ηελ θαηαλάισζε 

θαθέ 

Ζ κνλνπαξαγνληηθή αλάιπζε ησλ δεδνκέλσλ θαηέδεημε φηη ην 28% ησλ αζζελψλ 

αλέθεξε πνηέ/ζπάληα θαηαλάισζε θαθέ, ην 53% 1-2 θιηηδάληα θαθέ/εκέξα θαη ην 

ππφινηπν 19%  αλέθεξε ≥3 θιηηδάληα θαθέ/εκέξα. Οη αζζελείο νη νπνίνη αλέθεξαλ 

θαηαλάισζε 1-2 θιηηδάληα θαθέ/εκέξα είραλ ζρεδφλ 2-θνξέο κεγαιχηεξε 

πηζαλφηεηα λα δηαγλσζζνχλ κε ΟΔΜ έλαληη Α, ελψ ε ζρέζε απηή ζρεδφλ 

3πιαζηάζηεθε ζε φζνπο θαηαλάισλαλ ≥3 θιηηδάληα θαθέ/εκέξα. Οη αζζελείο κε 

δηάγλσζε Α ήηαλ πην πηζαλφ λα απνθεχγνπλ ηελ θαηαλάισζε θαθέ ζε 

θαζεκεξηλή βάζε (p<0,001). Δπηπιένλ, παξαηεξήζεθε φηη νη αζζελείο πνπ 

αλέθεξαλ θακία θαηαλάισζε θαθέ ήηαλ κεγαιχηεξεο ειηθίαο (p<0,001), είραλ 

ιηγφηεξα έηε εθπαίδεπζεο (p<0,001), ήηαλ ιηγφηεξν ζσκαηηθά δξαζηήξηνη 

(p=0,001), θαη πην πηζαλφ λα έρνπλ ηζηνξηθφ ΑΤ (p<0,001) θαη Γ (p=0,008), ελψ 

ήηαλ ιηγφηεξν πηζαλφ λα είλαη θαπληζηέο (p<0,001). 

Πξνθεηκέλνπ λα αμηνινγεζεί πεξαηηέξσ ε ζρέζε κεηαμχ ηεο θαηαλάισζεο θαθέ θαη 

ηεο 10εηνχο επίπησζεο Ο εθαξκφζηεθε πνιππαξαγνληηθή αλάιπζε. ηαλ 

ιήθζεθαλ ππφςε, σο πηζαλνί ζπγρπηηθνί παξάγνληεο, ε ειηθία, ην θχιν, ε έιιεηςε 

ζσκαηηθήο δξαζηεξηφηεηαο, ν δείθηεο MedDietScore, ην θάπληζκα, ν ΓΜ, ην 

νηθνγελεηαθφ ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ, ε ΑΤ, ε ππεξρνιεζηεξνιαηκία, ν Γ 
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θαη ηα ζπκπηψκαηα θαηάζιηςεο θάλεθε φηη νη αζζελείο πνπ θαηαλάισλαλ 1-2 

θιηηδάληα θαθέ/εκέξα είραλ 35% κεγαιχηεξν θίλδπλν εκθάληζεο 

επαλαιακβαλφκελσλ επεηζνδίσλ Ο (ζαλαηεθφξσλ ή κε), ζε ζχγθξηζε κε ηνπο 

αζζελείο πνπ αλέθεξαλ πνηέ/ζπάληα θαηαλάισζε (95%CI 1.01, 1.79). Ωζηφζν, 

φηαλ δηεξεπλήζεθε ε ελ ιφγσ ζρέζε κε ηελ πςειφηεξε θαζεκεξηλή θαηαλάισζε 

θαθέ (≥3θιηηδάληα) δελ παξαηεξήζεθε ζηαηηζηηθά ζεκαληηθή ζπζρέηηζε. 

4.3.9.3 Η δηακεζνιαβεηηθή επίδξαζε ηεο αξηεξηαθήο ππέξηαζεο θαη ηεο 

θαηαλάισζεο θαθέ ζην 10εηή δεπηεξνγελή θαξδηαγγεηαθό θίλδπλν  

Έλαο απφ ηνπο ζηφρνπο ηεο παξνχζαο δηαηξηβήο ήηαλ λα εμεηάζεη ην 

δηακεζνιαβεηηθφ ξφιν ηεο ΑΤ ζηε ζρέζε κεηαμχ θαηαλάισζεο θαθέ θαη 10εηνχο 

επίπησζεο Ο. Παξαηεξήζεθε φηη, νη λνξκνηαζηθνί αζζελείο ζε κεγαιχηεξν 

πνζνζηφ είραλ πςειή θαηαλάισζε θαθέ (≥3 θιηηδάληα θαθέ/εκέξα) (p<0,001). 

Δπηπιένλ, νη  ππεξηαζηθνί αζζελείο ήηαλ κεγαιχηεξεο ειηθίαο, είραλ ιηγφηεξα έηε 

εθπαίδεπζεο (p=0,02), ήηαλ ιηγφηεξν πηζαλφ λα είλαη θαπληζηέο (p<0,001), αιιά 

πην πηζαλφ λα έρνπλ ηζηνξηθφ ζαθραξψδε δηαβήηε (p<0,001) ζε ζχγθξηζε κε ηνπο 

λνξκνηαζηθνχο αζζελείο. 

εκαληηθέο ελδείμεηο φζνλ αθνξά ηελ αιιειεπίδξαζε κεηαμχ ηεο αξηεξηαθήο 

ππέξηαζεο θαη ηεο θαηαλάισζεο θαθέ ζηελ 10-εηή επίπησζε Ο (p 

αιιειεπίδξαζεο=0,09) νδήγεζε ζε πεξαηηέξσ δηαζηξσκαηνπνηεκέλε αλάιπζε. 

Απφ ηελ αλάιπζε θάλεθε φηη νη λνξκνηαζηθνί αζζελείο πνπ θαηαλάισλαλ 1-2 

θιηηδάληα θαθέ/εκέξα θαη ≥3 θιηηδάληα θαθέ/εκέξα είραλ 66% (OR = 1,66, 95%CI 

7,1, 2,60, p=0,02) θαη 86% (OR=1,86, 95%CI 1,6, 27,3, p=0,03), αληίζηνηρα, 

πςειφηεξν θίλδπλν επαλαιακβαλφκελσλ επεηζνδίσλ Ο, θαηά ηε δηάξθεηα ηεο 

10εηνχο παξαθνινχζεζεο. Αληίζηνηρε ζπζρέηηζε δελ παξαηεξήζεθε ζηνπο 

ππεξηαζηθνχο αζζελείο. 
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Abstract 

The association between long-term coffee consumption and 10-year cardiovascular disease (CVD) 
incidence among Acute Coronary Syndrome (ACS) patients was evaluated. From 2003 to 2004, 
2,172 ACS consecutive patients from 6 major Greek hospitals were enrolled. During 2013-2014 the 
10-year follow-up was performed (88% participation rate) and recurrent fatal or non-fatal ACS were 
recorded. Baseline coffee consumption (cups/day) was assessed using a semi-quantitative Food 
Frequency Questionnaire (FFQ). Multi adjusted analysis revealed that 1-2 cups of coffee/day vs. no 
consumption had an adverse effect on the ACS incidence [Odds Ratio (OR)=1.35, 95% Confidence 
Interval (CI) 1.01, 1.79]. In subgroup analysis with hypertension as strata only the normotensive 
reached significance. Odds ratios for 1-2 and ≥3 cups relative to no consumption were [OR=1.66 
95%CI 1.07, 2.60] and [OR=1.86, 95%CI 1.06, 3.27], respectively, after controlling for potential 
confounders. Thus, avoidance of coffee may be of high importance to ameliorate disease 
prognosis among cardiac patients. 

Introduction 

Coffee is undeniably the largest consumed beverage around the world next to water; countless 
people admit their addiction to this brewed drink with the distinct aroma and flavor. The history of 
coffee goes at least as far back as the 10

th
 century with numerous reports and legends surrounding 

its first use. According to Food and Agricultural Organization (FAO) this product has been put on 
the top of the list as regards the agricultural exports of twelve countries in 2010 (FAO  2013). 
Undoubtedly, coffee-drinking is an indispensable part of worldwide culture, that is traditionally used 
to complement meals while it is an easily accessible product in coffee shops, enhancing the daily 
human contact. Apart from its use in social engagement, coffee has a variety of psychoactive and 
psychostimulant properties, more or less known, attributed to compounds such as methylxanthines 
(i.e., caffeine), biologically active substances (i.e., tannic acid), electrolytes (i.e., K, Mg, Mn) or 
antioxidants (i.e. polyphenols); sleep restriction, better memory, improvement of working 
performance are some of the reasons for its everyday use, worldwide. What is more, the main 
ingredient in this beverage, caffeine, is the most frequently ingested active substance with strong 
pharmacological, neurological and psychoactive effects, including mental alertness or reduction of 
fatigue which is usually manifested by migraines, headaches and excess use of pain remedies or 
over-the-counter stimulants (Dorea da Costa  2005, Bruce  2014). 

The role of daily coffee consumption has been widely investigated regarding major chronic 
diseases with the cardiovascular being on the short list. However, conflicting information exists as 
regards the effect of the tested beverage on health and function of the cardiac system, with the 
majority of studies focusing on primary prevention of cardiovascular disease (CVD). Thus, recent 
meta-analysis of Randomized Clinical Trials (RCTs) and observational studies resulted in either no 
association between CVD and coffee intake (Loomba  2014, Malerba  2013)

 
or a cardioprotective 

role of moderate coffee consumption through a dose-response relation (Crippa  2014, Ding  2014b, 
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Mostofsky  2012, Larsson Orsini  2011, Panagiotakos  2003).   On the other hand, several studies 
have suggested an increase in CVD risk, presenting an adverse impact on clinical factors such as 
raise in serum lipids, aortic stiffness, pro-inflammatory markers (Panagiotakos  2004, Zampelas  
2004, Vlachopoulos  2005, Cai  2012). Extensive literature exists as regards coffee and blood 
pressure control without robust conclusions (Zhang  2011, Steffen  2012). Nevertheless, less is 
known about the effect of long-term coffee intake on the secondary prevention of CVD and the 
plausible interaction with a major clinical parameter, the hypertension. Therefore, the aim of the 
present work was to investigate the association between coffee consumption and 10-year Acute 
Coronary Syndrome (ACS) incidence among cardiac patients in relation to hypertension. The 
working research hypothesis was that ACS patients who adapted a daily coffee consumption 
pattern had higher risk of recurrent CVD events, compared with those who reported a lower level of 
intake or even no consumption.  

Methods 

Sampling procedure 

The GREECS (GREEK acute Coronary Syndrome) is a prospective observational study, 
established in 2003 and aimed to evaluate the role of various risk factors on the ACS development 
and prognosis among cardiac patients (Pitsavos  2005). During October 2003 - September 2004, 
n=2,172 consecutive patients with discharge diagnosis of ACS (i.e., acute myocardial infarction 
(AMI) or unstable angina (UA)) that were hospitalized in the cardiology clinics or the emergency 
units of six major General Hospitals in Greece (i.e. Hippokration hospital in Athens and the general 
prefectural hospitals in Lamia, Karditsa, Halkida, Kalamata and Zakynthos island) were enrolled 

into the study (participation rate varied from 80% to 95%) (1,649 men, 6513 years old and 523 

women, 7211 years old, p<0.001). The hospitals were selected in order to represent populations 
with various socio-economic, cultural and regional characteristics. By the exception of the 
metropolitan city of Athens - where there are several other hospitals -, all the other hospitals cover 
the whole population of the aforementioned regions, including urban and rural areas. Acute 
myocardial infarction was defined by typical rise and gradual fall (troponin) or more rapid rise and 
fall (CK-MB) of biochemical markers of myocardial necrosis with at least one of the following: (a) 
ischemic symptoms, (b) development of pathologic ST waves on the ECG,  (c) ECG changes 
indicative of ischemia (ST segment elevation or depression) or (d) coronary artery intervention 
(e.g., coronary angioplasty) (The Joint European Society of Cardiology/American College of 
Cardiology Committee 2000) 

Unstable angina was defined by the occurrence of one or more angina episodes, at rest, within the 
preceding 48-hours, corresponding to class III of the Braunwald classification (Braunwald  1997). 
Braunwald classification was initially introduced to divide the patients with unstable angina 
according to their clinical characteristics and to provide better prognostic stratification. Medical 
information was retrieved through patient‘s hospital records. 

 

Bioethics  

The study was approved by the Medical Research Ethics Committee of the participated Institutions 
and was carried out in accordance with the Declaration of Helsinki (1989) of the World Medical 
Association. All patients were informed about the aims and procedures of the study and signed an 
informed consent. 

Dietary assessment 

Usual dietary intake over the year preceding baseline enrolment was assessed by a validated, 
semi-quantitative FFQ that included foods and beverages commonly consumed in Greece 
(Pitsavos 2005). The consumption of certain food items and the portion size as an average per 
week, during the past year, was recorded. Then, the frequency of consumption was quantified 
approximately in terms of the number of times a month the food was consumed.On the basis of the 
FFQ, all participants were asked about their usual frequency of daily coffee consumption. Usual 
daily coffee intake was categorized as follows: never/rare consumption, 1-2 cups of coffee/day, 3-5 
cups of coffee/day and 5+ cups of coffee/day. All reported types of coffee (Greek-type coffee, 
instant coffee, brewed coffee, filtered coffee or cappuccino) were adjusted for 1 cup (150mL) and 
caffeine concentrations of 28 mg/cup (Bunker McWilliams  1979) For the purposes of the current 
analysis, and because of small number of cases in the categories with the highest reported 
consumption (3-5 and ≥5 cups of coffee/day), the four groups were merged as follows: never/rare 
consumption, 1-2 cups of coffee/day and ≥3 cups of coffee/day. Overall dietary habits were 
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evaluated through a validated dietary index, the MedDietScore (range 0–55) (Panagiotakos  2007); 
higher values of MedDietScore indicate greater adherence to the Mediterranean diet. In particular, 
MedDietScore evaluates 10 food groups: non-refined cereals and products, fruits and nuts, 
vegetables, olive oil, non-fat or low fat dairy, fish, poultry, potatoes, pulses, red meat or meat 
products and eggs, as well as alcohol consumption. 

Socio-demographic, clinical, biochemical and psychological characteristics. 

Socio-demographic and lifestyle characteristics studied at baseline, included (among others): age, 
sex, physical activity, smoking habits, years of school and financial status. To evaluate physical 
activity status of the patients during the past year a modified version of a self-reported 
questionnaire provided by the American College of Sports Medicine was used (Pate  1995); 
physical activity was defined as any engagement in activities of at least 3 times per week and for at 
least 30 minutes. Years of smoking were recorded; current smokers were defined as those who 
smoked at least one cigarette per day or have stopped smoking during the past 12 months, while 
the rest smokers were defined as past smokers. The rest of the patients were defined as never or 
rare smokers. Medical history included the baseline assessment of history of hypertension, 
hypercholesterolemia, diabetes mellitus and cardiovascular disease (CVD) (i.e., prior to the 
baseline event), as well as the pharmaceutical management of these conditions. In particular, 
hypertension, was defined as systolic/diastolic blood pressure >140/90 mmHg, 
hypercholesterolemia as fasting total cholesterol levels > 200 mg/dL and diabetes as fasting 
glucose levels > 125 mg/dL or the use of special (anti-hypertensive, hypolipidemic or antidiabetic) 
treatment. As far as the anthropometric characteristics are concerned, height and weight were 
measured to the nearest 0.5 cm and 100 g respectively. Body mass index (BMI) was then 
calculated as weight (in kilograms) divided by height (in meters) squared. Based on the World 
Health Organization, overweight was defined as BMI between 25 and 29.9 kg/m

2
, while obesity as 

BMI greater than 29.9 kg/m
2
. Finally the participants were asked to complete the questionnaire 

CES-D (Center for Epidemiologic Studies Depression Scale, range 0-60) so as to calculate their 
psychological profile and mainly any potential indications of depression. Higher scores on this scale 
are indicative of more severe depression.   

Further details about the aims, measurements and baseline procedures of the GREECS study may 
be found elsewhere (Pitsavos 2005). 

Endpoints at 10-year follow-up 

The endpoints studied in the 10-year follow-up were recurrent fatal or not-fatal ACS events. In 
particular, the development of a new AMI, angina pectoris, other identified forms of ischemia 
(WHO-ICD coding 410-414.9, 427.2, 427.6), heart failure of different types and chronic arrhythmias 
(WHO-ICD coding 400.0-404.9, 427.0 -427.5, 427.9-), were recorded. All patients were interviewed 
by using a standard questionnaire. During the 10-year (2004-14) follow-up, of the n=2,172 initially 
enrolled patients, n=1,918 were found (88% participation rate). The rest n=254 (11.7%) of the 
patients that were lost in the 10-year follow-up were considered as censored. No differences were 
observed between those participated in the 10-year follow-up and those lost in all baseline clinical 
and lifestyle factors (all p-values>0.50).   

Statistical analysis  

Continuous variables are presented as mean values ± standard deviation, while categorical 
variables are presented as absolute (n) and relative frequencies (%). Associations between 
normally distributed continuous variables (MedDietScore, body mass index, age and CES-
Depression) and coffee consumption groups of the patients were evaluated through the One-Way 
ANOVA analysis of variance. Because of multiple comparisons, the Bonferroni rule was applied to 
correct for the inflation of type I error. Additionally, associations of the mentioned continuous 
variables and hypertension group were estimated through the Student‘s t-test for independent 
samples. Normality of these was tested through the P-P plot and equality of variances through 
Levene‘s test. Years of school variable that was abnormally distributed and coffee consumption 
groups were associated through Kruskal-Wallis Test while for respective analysis per hypertension 
group Mann-Whitney test was used. Associations between categorical variables (sex, current 
smoking, physical activity, hypertension, hypercholesterolemia, diabetes mellitus, AMI, UA and 
family history of CVD) were tested by the use of the chi-squared test. The association between the 
categorical variable ―coffee consumption‖ (i.e. never/rare consumption, 1-2 and ≥3 cups of 
coffee/day) and 10-year ACS fatal or non-fatal incidence was evaluated by multiple logistic 
regression analysis, after controlling for socio-demographic, clinical, lifestyle and psychological 
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characteristics of the patients. Results are presented as odds ratio (OR) and their corresponding 
95% confidence intervals (95%CI). Time to event was also taken into account and Cox proportional 
hazards models were also applied; but it was decided to keep the results from logistic regression 
as the models had better correct classification rates for the cases and some time points were 
missing. The tested hypothesis was also evaluated after splitting the sample in two groups 
concerning the hypertension status. A probability value of 5% was considered as statistically 
significant. All statistical calculations were performed on the SPSS version 21 software (IBM SPSS 
Inc, Athens, Greece). 

Results 

The overall fatal or non-fatal 10-year ACS incidence was n=811 (37.3%) (38.8% in men and 32.9% 
in women, p=0.016). Median survival time was 8.08 years for men and 7.78 for women (p=0.07). 
No differences were observed between those participated in the 10-year follow-up and those lost in 
all baseline clinical and lifestyle factors (all p-values>0.50). 

Dietary habits data analysis revealed that 28% of the patients reported never/rare coffee 
consumption, 53% 1-2 cups of coffee/day and the rest 19% ≥3 cups of coffee/day (Table 1). In 
Table 1 various clinical, lifestyle and behavioural characteristics of the patients by coffee 
consumption group are presented. Patients who reported 1-2 cups of coffee/day had almost 2-fold 
higher likelihood to suffer from AMI versus UA while a 3-fold higher likelihood for worse clinical 
condition was observed in those consuming ≥3 cups of coffee/day. Patients representing a less 
serious disease profile (i.e., UA) were more likely to avoid coffee consumption in a daily basis 
(p<0.001). Further unadjusted analysis revealed that those who reported no coffee consumption 
were older (p<0.001), the least educated (p<0.001), more physically inactive (p=0.001) and more 
likely to have hypertension (p<0.001) and diabetes mellitus (p=0.008) while they were less likely to 
be current smokers (p<0.001). 

Table 1. Socio-demographic, lifestyle, psychological and clinical characteristics at presentation, by coffee 
consumption group (n=2,172) 

 Overall No coffee 
consumption 

1-2 cups of 
coffee/day 

≥3 cups of 
coffee/day 

P 

Baseline characteristics n=2,172 n=609 n=1145 n=418  

Acute Myocardial infarction, % 65 59 65 74 <0.001 

Unstable angina, % 35 41 35 26 <0.001 

Age, yrs (SD) 65 (13) 70 (12) 66 (13) 59 (12) <0.001 

Male gender, % 76 69 79 86 <0.001 

Physical inactivity (sedentary), 
% 

58 65 63 53 0.001 

Current smoking, % 32 16 33 65 <0.001 

Years of school, yrs (SD) 7.3 (4.3) 6.7 (4.1) 7.8 (4.3) 9.0 (4.5) <0.001 

MedDietScore, range 0-55 (SD) 28.35 
(5.68) 

28.86 (5.49) 28.65 (5.26) 28.92 (5.97) <0.001 

Body mass index, kg/m
2
 (SD) 27.82 

(3.88) 
27.30 (3.92) 27.67 (4.00) 27.71 (3.56) 0.19 

Depression, CES-scale 0-60 
(SD)  

13.53 
(12.15) 

14.54 (11.97) 13.27 (11.63) 12.31 (12.67) 0.02 

History of hypertension, % 50 61 52 43 <0.001 

History of hypercholesterolemia, 
% 

47 43 47 52 0.07 

History of diabetes mellitus, % 31 36 28 27 0.008 

Family history of CVD, % 39 36 34 42 0.03 
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Data are presented as mean  standard deviation. P-values were obtained using One-Way ANOVA for the 
variables Age, Body Mass Index, MedDietScore and Depression, Kruskal-Wallis Test for the variable Years of 
school and chi-squared test for the rest variables Acute myocardial infarction, Unstable angina, Sex, Physical 
activity, Current smoking, Family history of CVD, History of Hypertension, Hypercholesterolemia and Diabetes 
mellitus. 

 

 To further evaluate the association between coffee consumption and 10-year fatal νr non-
fatal ACS incidence, multi-adjusted analysis was applied (Table 2). When age, sex, physical 
inactivity, MedDietScore, current smoking, BMI, family history of CVD, hypertension, 
hypercholesterolemia, diabetes mellitus and depression were included in the analysis as potential 
confounders or mediating factors, it was revealed that patients who consumed 1-2 cups of 
coffee/day had 35% higher risk of recurrent fatal or non-fatal ACS episodes when compared with 
those who reported never/rare consumption, during the follow-up period (Table 2, model 2). 
However, the tested relation regarding the daily consumption of ≥3cups of coffee did not reach 
significance. 

 
Model 1: Coffee consumption and 10year ACS prognosis adjusted for Sex and Age / Model 2: Coffee 

consumption and 10year ACS prognosis adjusted for Sex, Age, Physical activity, Years of school, 
MedDietScore, Current Smoking, Body Mass Index, CES-Depression, Family History of CVD, Hypertension, 
Hypercholesterolemia and Diabetes mellitus. 

  

Among the aims of the present work was also to test the potential or mediating effect of 
hypertension on the tested association. In Table 3 various clinical, lifestyle and behavioural 
patients‘ characteristics by hypertension group are presented. A significant association between 
coffee consumption and normal or high blood pressure was observed, with the former being more  

Table 2. Results from multiple logistic regression analysis that evaluated the association between coffee consumption 
group and 10-year fatal νr non-fatal ACS incidence, among cardiac patients (n=2,172) 

 Model 1 Model 2 

Baseline characteristics Odds Ratio (95% CI) Odds Ratio (95% CI) 

Coffee drinking   

1-2 cups vs. no consumption 

 

1.15 (0.91, 1.44) 1.35 (1.01, 1.79) 

≥3 cups vs. no consumption 

 

1.21 (0.90, 1.64) 1.24 (0.84, 1.83) 

Age (per 1 year) 1.01 (1.00, 1.02) 1.02 (1.01, 1.03) 

Female gender (y/n) 0.75 (0.59, 0.95) 0.67 (0.49, 0.91) 

Physical activity (y/n) - 0.79 (0.61, 1.01) 

Years of school (per 1 year) - 0.99 (0.96, 1.02) 

MedDietScore (per 1/55) - 0.99 (0.97, 1.02) 

Current Smoking (y/n) - 0.89 (0.67, 1.19) 

Body Mass Index (per 1kg/m
2
) - 1.01 (0.98, 1.04) 

CES-Depression score (per 1/60) - 1.01 (0.99, 1.02) 

Family history of CVD (y/n) - 1.25 (0.98, 1.60) 

Hypertension (y/n) - 0.88 (0.68, 1.13) 

Hypercholesterolemia (y/n) - 1.13 (0.88, 1.44) 

Diabetes Mellitus (y/n) - 1.26 (0.97, 1.64) 
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likely to report the highest coffee consumption (≥3cups of coffee/day) and the latter tending to 
avoid such a habit (p<0.001). Regarding other characteristics hypertensive patients were older and 
more likely to have a history of diabetes mellitus (p<0.001); on the other hand, they were less 
educated (p=0.02) and less likely to smoke (p<0.001) compared to those with normal blood 
pressure (Table 3). 

 

 

Data are presented as mean  standard deviation. P-values were obtained using One-Way ANOVA for the 
variable Coffee consumption, t-test for independent samples for the variables Age, Body Mass Index, 
MedDietScore and Depression, Mann-Witney test for the variable Years of school and chi-squared test for the 
rest variables Sex, Physical activity, Current smoking, Family history of CVD, History of Hypercholesterolemia 

and Diabetes mellitus. 

 

 Significant indications regarding an interaction between hypertension and coffee 
consumption on the 10-year fatal νr non-fatal ACS incidence (p for interaction on the 
outcome=0.09) led to further stratified multi-adjusted analysis (Table 4). Data analysis revealed 
that normotensive patients who consumed 1-2 cups of coffee/day and ≥3 cups of coffee/day had 
66% (OR=1.66 95%CI 1.07, 2.60, p= 0.02) and 86% (OR=1.86, 95%CI 1.06, 3.27, p=0.03) higher 
risk for ACS events during the 10-year follow-up, respectively; whereas in hypertensive patients 
such an adverse effect was not observed. 

  

Table 3. Socio-demographic, lifestyle and clinical characteristics at baseline examination, by hypertension group 
(n=2,172) 

 Hypertension  

Baseline characteristics Normal 

(n=1,011) 

Hypertensive 

(n=1,161) 

p 

No coffee consumption, % 24 32 <0.001 
1-2cups of coffee/day, % 53 52 <0.001 

≥3cups of coffee/day, % 23 16 <0.001 

Age, yrs (SD), % 63 (14) 69 (11) <0.001 
Male gender, % 84 68 <0.001 
Physical inactivity (sedentary), % 60 63 0.25 

Current smoking, % 39 25 <0.001 

Years of school, yrs (SD) 8.1 (4.3) 7.4 (4.3) 0.02 

MedDietScore, range 0-55 (SD) 28.25 (5.56) 28.49 (5.72) 0.32 
Body mass index, kg/m

2
 (SD) 27.21 (3.76) 27.82 (3.95) <0.001 

Depression, CES-scale 0-60 (SD)  14.26 (12.04) 13.19 (12.21) 0.04 

History of hypercholesterolemia, % 45 48 0.18 

History of diabetes mellitus, % 25 38 <0.001 
Family history of CVD, % 35 38 0.30 
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Model 1: Coffee consumption and 10year ACS prognosis adjusted for Sex, Age, Physical activity, Years of 

school, MedDietScore, Current Smoking, Body Mass Index, CES-Depression, Family History of CVD, 
Hypercholesterolemia and Diabetes mellitus in normotensive patients / Model 2: Coffee consumption and 

10year ACS prognosis adjusted for Sex, Age, Physical activity, Years of school, MedDietScore, Current 
Smoking, Body Mass Index, CES-Depression, Family History of CVD, Hypercholesterolemia and Diabetes 
mellitus in hypertensive patients  

 

Discussion 

The findings of the present work suggested that chronic coffee consumption had a detrimental 
aggravating role in the ACS prognosis, among cardiac patients. Importantly, the tested relation 
remained significant after adjusting for major potential confounders (i.e. smoking and depression) 
(Table 2). Furthermore, the aforementioned significant effect was observed only among the 
normotensive patients highlighting a plausible interaction between coffee and blood pressure on 
the disease outcome (Table 4).  

The majority of studies nowadays tend to a more holistic dietary approach as regards CVD risk or 
other health outcomes. However, the present study is one of the very few Mediterranean 
longitudinal cohorts conducted in a country where coffee is an indispensable part of its tradition and 
culture; so the specific-food ascertainment should be undertaken, in order to lead to robust 
conclusions. In recent years, clinical and epidemiological studies examining the effect of coffee on 
cardiac health range from a strong positive to a negative or even no association focusing on either 
a direct impact or a potential interaction with various clinical parameters such as heart rate, cardiac 
arrhythmia, blood pressure and serum cholesterol levels (Nawrot  2003, O'Keefe  2013). Indeed, 
recent meta-analysis indicated that moderate coffee intake was inversely associated with CVD risk 
and mortality (Crippa 2014, Larsson Orsini  2011, Ding 2014b). This cardioprotective role of coffee 
is usually attributed to its antioxidants (Godos  2014). For instance, some of these compounds 
have been recognized to improve insulin sensitivity, protecting against CVD (Ding  2014a). In 
CARDIO2000 study, a ―J‖ shaped dose response association was proposed with 2-3 cups of 
coffee/day being significantly protective (Panagiotakos 2003). On the other hand, inconsistent 

Table 4. Results from multiple logistic regression analysis that evaluated the association between coffee 
consumption group and 10-year fatal νr non-fatal ACS incidence, per hypertension group (n=2,172) 

 Normal Hypertensive 

Baseline characteristics  Odds Ratio (95% CI) Odds Ratio (95% CI) 

Coffee drinking   

1-2 cups vs. no consumption 1.66 (1.07, 2.60) 1.16 (0.79, 1.71) 

≥3 cups vs. no consumption 1.86 (1.06, 3.27) 0.81 (0.46, 1.42) 

Age (per 1 year) 1.01 (0.99, 1.03) 1.03 (1.01, 1.05) 

Female gender (y/n) 0.81 (0.48, 1.35) 0.67 (0.49, 0.91) 

Physical activity (y/n) 1.02 (0.71, 1.45) 0.66 (0.46, 0.95) 

Years of school (per 1 year) 1.01 (0.96, 1.06) 0.98 (0.94, 1.02) 

MedDietScore (per 1/55) 0.99 (0.96, 1.02) 0.99 (0.97, 1.03) 

Current Smoking (y/n) 0.75 (0.50, 1.11) 1.14 (0.74, 1.76) 

Body Mass Index (per 1kg/m
2
) 0.98 (0.94, 1.03) 1.03 (0.99, 1.07) 

Depression (per 1/60) 1.01 (0.99, 1.02) 1.01 (0.99, 1.02) 

Family History of CVD (y/n) 1.04 (0.73, 1.50) 1.47 (1.04, 2.08) 

Hypercholesterolemia (y/n) 1.28 (0.89, 1.82) 1.04 (0.74, 1.46) 

Diabetes Mellitus (y/n) 1.23 (0.82, 1.85) 1.31 (0.92, 1.87) 
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claims support an aggravating role of coffee intake in major clinical characteristics due to certain 
substances (i.e., diterpenes and caffeine) (Godos 2014). In the ATTICA study, moderate-to-high 
coffee consumption was associated with significantly high proinflammatory process and 
homocysteine levels (Zampelas 2004, Panagiotakos 2004). Additionally, two coffee components 
(i.e., cafestol and kahweol) were associated with impaired lipid profile (Cai 2012). In the present 
work, an adverse effect of even 1-2 cups of coffee/day on the ACS prognosis is suggested. In line 
with the aforementioned findings, some investigators highlighted the acute detrimental effect of 
coffee on triggering coronary events; this has claimed to be more evident in individuals with CVD 
history compared to apparently healthy individuals where a neutral or even positive impact has 
been proposed (Happonen  2004, Riksen  2009). Additionally, previous studies in Mediterranean 
area (Grosso  2014) demonstrated a potential mediating effect of the whole dietary pattern on the 
health outcomes related with coffee intake; in the present study, individuals of 1-2 cups/coffee per 
day group (i.e., in the highest risk) had the lowest MedDietScore and that should be taken into 
account considering the results.  

Elevated blood pressure is an established risk factor for AMI, stroke and other cardiovascular 
implications. Suboptimal dietary habits (i.e. salt, alcohol) have been widely examined as regards 
blood pressure control with coffee being a factor of much interest; the first report came 75 years 
ago but until nowadays the evidence remains inconclusive with recent meta-analysis, on primary 
CVD incidence, showing no important association (Kathryn Horst  1934, Steffen 2012, Mesas  
2011). On the contrary, the pressor effects of caffeine are usually attributed to its adverse impact 
on arterial stiffness, wave reflections, central aortic pressures, resistance vessels and cardiac 
output (Papaioannou  2005, Vlachopoulos 2005). In the present work the potential interaction of 
coffee intake and abnormal blood pressure on the ACS prognosis was also examined. It was 
revealed that a range from never/rare coffee consumption to ≥3 cups in a daily basis, was 
associated with a significant increase in risk of recurrent cardiac episodes, only in normotensive 
patients. In line with the aforementioned results, in RCTs with non-hypertensive individuals as 
target group, coffee led to a significant raise in systolic and diastolic blood pressure (Guessous  
2014). Moreover, recent focus has been oriented towards the acute effect (i.e., about 3 hours after 
the consumption) of caffeine on blood pressure to which normotensive people seem to be more 
susceptible, compared to its chronic action (Karatzis  2005). Additionally, certain observations 
could determine the disease occurrence. Smoking and coffee has been proposed to have a 
synergistic aggravating impact on cardiac function (i.e., aortic stiffness) (Vlachopoulos  2004) ); 
indeed, in the present study, the normotensive patients were more likely to smoke. Moreover, the 
antihypertensive medication expected to be taken by patients with abnormal blood pressure may 
mediate the positive coffee-ACS-prognosis association in the hypertensive patients. Finally, 
specific food groups (i.e., alcohol, fish, fruits, vegetables) which affect the blood pressure control 
could mediate the outcome, despite their adjustment through MedDietScore. On the contrary, 
nutrients with major pressor effects (i.e. sodium, potassium), not directly calculated in the FFQ, 
should be taken into account considering the results (Appel  2006).  

Coffee is commonly used as a psycho-stimulant. There are several indications regarding a positive 
linkage between coffee consumption and psychological factors (i.e. depression, stress) (Lucas  
2011). Furthermore, a growing amount of evidence supports a strong association between 
depressive symptoms and primary CVD incidence while the psychological impact seems even 
more crucial in patients who have already suffered from a cardiac episode as these are more likely 
to be emotionally vulnerable, aggravating the course of the disease. Additionally, the detrimental 
role of these psychological disorders in lifestyle choices (i.e., smoking and high level of coffee 
consumption) may worsen disease prognosis

 
(Notara  2015, Antonogeorgos  2012, Hsu  2014, 

Brice Smith  2002). In the present work, depression was included in the analysis as a mediator of 
the tested relation, strengthening the outcome. However, the absence of stress-estimation from the 
baseline characteristics has to be reported as a basic limitation of this study.   

Limitations 

Several limitations of this study should be reported for better generalization of the findings. 
Although the effect of the long-term coffee consumption pattern on ACS severity and prognosis 
was evaluated, the possible mechanisms through which these effects are exerted were relied on 
hypotheses. No objective biochemical markers concerning coagulation, oxidative stress or 
inflammation status were available; thus, despite the prospective character of this study, the tested 
relation may not be considered as causal due to the lack of biological explanation. The FFQ used 
was not appropriate to calculate the exact characteristics of coffee (i.e. variety, sugar/sweeteners 
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addition). Furthermore, much as coffee consumption may be under- or over-estimated by the use 
of FFQ, it still remains the most valid dietary assessment tool in observational studies. Finally, it 
could be suggested that increased coffee consumption is associated with unhealthy behaviours 
(i.e., smoking, unhealthier dietary habits); adjustment for such potential confounders has been 
made but, as always, residual confounding cannot be explained.   

Conclusions 

Despite the above limitations of the present work, attributed to its observational nature, the 
reported findings seem to be of high importance as they examine a rather conflicting issue and try 
to extend previous investigations by proposing a potential unfavorable role of coffee under the 
context of the secondary CVD prevention. Coffee, at all levels of consumption, seemed to be 
associated with a significant increase in the recurrent cardiac episodes risk, among ACS patients, 
even those with normal blood pressure. Our findings offer a message to the public health as 
regards the secondary CVD prevention where the studies are scarce; moderation or even 
avoidance of this beverage may possess a beneficial role in the ACS prognosis and eliminate 
adverse disease outcomes. However, the nature of the tested variable demands further 
investigation through clinical trials so as to refute or confirm and extend the results of the present 
work. 
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4.3.10  Απνθιεηζηηθή θαηαλάισζε ειαηνιάδνπ θαη 10εηήο 

θαξδηαγγεηαθόο θίλδπλνο ζε αζζελείο κε Ομύ Σηεθαληαίν Σύλδξνκν: ν ξόινο 

ηνπ εθπαηδεπηηθνύ επηπέδνπ θαη ηνπ Γείθηε Μάδαο Σώκαηνο: επηδεκηνινγηθή 

κειέηε GREECS 

4.3.10.1 Μεηξήζηκα ραξαθηεξηζηηθά θαηά ηελ έληαμε ζηε κειέηε 

Ζ δηαηξνθηθή αμηνιφγεζε ησλ αζζελψλ πξαγκαηνπνηήζεθε κε ηε ρξήζε ελφο 

έγθπξνπ εκηπνζνηηθνχ εξσηεκαηνινγίνπ ζπρλφηεηαο θαηαλάισζεο ηξνθίκσλ. 

Δζηηάδνληαο ζηε βαζηθή δηαηξνθηθή ζπληζηψζα ηεο παξνχζαο αλάιπζεο πνπ είλαη 

ην ειαηφιαδν θαη ινηπά πξφζζεηα ιίπε θαη έιαηα, ε ζπρλφηεηα θαηαλάισζήο ηνπο 

θαηαγξάθεθε σο εμήο: «πνηέ»/«ζπάληα» θαηαλάισζε, «1-2 θνξέο/εβδνκάδα», «3-

5 θνξέο/εβδνκάδα» θαη «>5 θνξέο /εβδνκάδα» (θαζεκεξηλή βάζε). Σα 

εμεηαδφκελα ιίπε θαη έιαηα ζηε κειέηε ήηαλ ην ειαηφιαδν, ην βνχηπξν, ε 

καξγαξίλε θαη ηα ζπνξέιαηα, ελψ ιφγσ ηνπ κηθξνχ αξηζκνχ ησλ αζζελψλ ζηηο 

νκάδεο κε βάζε ηελ θαηαλάισζε πξφζζεησλ ιηπψλ, ε θαηεγνξηνπνίεζε έγηλε σο 

εμήο: «απνθιεηζηηθή θαηαλάισζε ειαηνιάδνπ» (λ=1647 ή 76% ησλ αζζελψλ) θαη 

«ειαηφιαδν καδί κε ινηπά ιίπε θαη έιαηα» (λ=525 ή 24%). 

Ζ άιιε βαζηθή ζπληζηψζα ζηε ζπγθεθξηκέλε αλάιπζε ήηαλ ην εθπαηδεπηηθφ 

επίπεδν. Σν δείγκα ρσξίζηεθε ζε δχν ππννκάδεο αλάινγα κε ηα έηε εθπαίδεπζεο: 

«ρακειφ» εθπαηδεπηηθφ επίπεδν (≤9 έηε εθπαίδεπζεο) θαη «κεζαίν»/«πςειφ ή 

αθαδεκατθφ» (>9 έηε εθπαίδεπζεο ζε ζρνιείν ή/θαη ηερλνινγηθφ /επαγγεικαηηθφ 

ιχθεην ή/θαη ζπνπδέο ηξηηνβάζκηαο εθπαίδεπζεο). Ζ ρξήζε ησλ αλσηέξσ νξίσλ 

βαζίζηεθε ζην γεγνλφο φηη ηα 9 έηε αληηπξνζσπεχνπλ ηελ ππνρξεσηηθή 

εθπαίδεπζε θαη πέξα απφ απηφ ην ρξνληθφ πιαίζην αθνινπζνχληαη ζπνπδέο ζηελ 

αλψηεξε θαη αλψηαηε εθπαίδεπζε. 

Ζ ηξίηε βαζηθή ζπληζηψζα ηεο ζπγθεθξηκέλεο αλάιπζεο ήηαλ ε νκαδνπνίεζε ησλ 

αζζελψλ αλάινγα κε έλα αλζξσπνκεηξηθφ ραξαθηεξηζηηθφ ηνπο, ην Γείθηε Μάδαο 

ψκαηνο (ΓΜ). Γηα ηνλ ππνινγηζκφ ηνπ ρξεζηκνπνηήζεθε ν ηχπνο 

(Βάξνο)/(Όςνο)2 (Βάξνο: Kg θαη Όςνο: m). Ωο ππέξβαξνη νξίζηεθαλ ηα άηνκα κε 

ΓΜ απφ 25-29,9 kg/m2 ελψ ηα άηνκα κε κεγαιχηεξεο ηηκέο ραξαθηεξίζηεθαλ σο 

παρχζαξθνη. Σν χςνο θαη ην βάξνο ησλ αζζελψλ πξνζδηνξίζηεθε κε αθξίβεηα 0.5 

cm. θαη 100g αληίζηνηρα. 
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4.3.10.2 Καηαλνκή δεκνγξαθηθώλ, ηξόπνπ δσήο θαη θιηληθώλ 

ραξαθηεξηζηηθώλ, θαηά ηελ έληαμε ζηε κειέηε, ζε ζρέζε κε ηελ απνθιεηζηηθή 

θαηαλάισζε ειαηνιάδνπ 

Ζ κνλνπαξαγνληηθή αλάιπζε ησλ δεδνκέλσλ θαηέδεημε φηη ην 76% ησλ αζζελψλ 

αλέθεξαλ ζρεδφλ απνθιεηζηηθή θαηαλάισζε ειαηνιάδνπ ελψ 24% δήισζαλ φηη 

θαηαλάισλαλ θαη άιια πξφζζεηα ιίπε ζε θαζεκεξηλή βάζε πέξα απφ ειαηφιαδν, 

κε θπξηφηεξν ην βνχηπξν θαη ηε καξγαξίλε. Οη αζζελείο πνπ αλέθεξαλ 

απνθιεηζηηθή θαηαλάισζε ειαηνιάδνπ, ζε εκεξήζηα βάζε, είραλ κεγαιχηεξε 

πηζαλφηεηα λα ππνζηνχλ Α έλαληη ΟΔΜ (p<0,001), ήηαλ κεγαιχηεξνη ζε ειηθία 

(p=0,002) θαη ζε κηθξφηεξν πνζνζηφ ήηαλ θαπληζηέο (p=0,002) ζε ζρέζε κε ηνπο 

αζζελείο πνπ δήισζαλ θαη άιια πξφζζεηα ιίπε ζηελ θαζεκεξηλή δηαηξνθή ηνπο. 

Οη δε ηειεπηαίνη ήηαλ πεξηζζφηεξν πηζαλφ λα είλαη ζσκαηηθά αδξαλείο (p=0,003), 

αιιά ζε κηθξφηεξν πνζνζηφ είραλ ηζηνξηθφ αξηεξηαθήο ππέξηαζεο (p<0,001) θαη 

ζαθραξψδε δηαβήηε (p=0,05). 

Πξνθεηκέλνπ λα αμηνινγεζεί πεξαηηέξσ ε ζρέζε κεηαμχ ηεο απνθιεηζηηθήο 

θαηαλάισζεο ειαηνιάδνπ θαη ηεο 10εηνχο επίπησζεο Ο εθαξκφζηεθε 

πνιππαξαγνληηθή αλάιπζε. ηαλ ιήθζεθαλ ππφςε, σο πηζαλνί ζπγρπηηθνί 

παξάγνληεο, ε ειηθία, ην θχιν, ε ζσκαηηθή δξαζηεξηφηεηα, ην MedDietScore, ην 

θάπληζκα, ν ΓΜ, ην νηθνγελεηαθφ ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ, ε αξηεξηαθή 

ππέξηαζε, ε ππεξρνιεζηεξνιαηκία θαη ν ζαθραξψδεο δηαβήηεο θάλεθε φηη νη 

αζζελείο πνπ θαηαλάισλαλ θαη άιια πξφζζεηα ιίπε εθηφο απφ ειαηφιαδν είραλ 

40% κεγαιχηεξν θίλδπλν λα ππνζηνχλ λέν θαξδηαθφ επεηζφδην ζπγθξηηηθά κε 

απηνχο πνπ δήισζαλ απνθιεηζηηθή θαηαλάισζε ειαηνιάδνπ (95%CI 1.05, 1.86, 

p=0,002).  

4.3.10.3 Η δηακεζνιαβεηηθή επίδξαζε ηνπ εθπαηδεπηηθνύ επηπέδνπ θαη ηεο 

απνθιεηζηηθήο θαηαλάισζεο ειαηνιάδνπ ζην 10εηή δεπηεξνγελή 

θαξδηαγγεηαθό θίλδπλν  

Κακία ζηαηηζηηθά ζεκαληηθή δηαθνξά δελ παξαηεξήζεθε αλάκεζα ζηηο δχν 

ππννκάδεο (≤9 έηε  ζπνπδψλ θαη >9 έηε ζπνπδψλ) σο πξνο ηελ θαηαλάισζε 

ειαηνιάδνπ θαη άιισλ πξφζζεησλ ιηπψλ αιιά θαη ηηο γεληθφηεξεο δηαηξνθηθέο 

ζπλήζεηεο. Δπηπιένλ, φπσο θαίλεηαη, νη αζζελείο πνπ είραλ ρακειφηεξν 

κνξθσηηθφ επίπεδν ήηαλ κεγαιχηεξνη ζε ειηθία (p<0,001), πην επηξξεπείο ζην λα 

πάζρνπλ απφ ππέξηαζε (p=0,001) θαη ζαθραξψδε δηαβήηε (p=0,001), ιηγφηεξν 
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ζσκαηηθά δξαζηήξηνη (p<0,001) αιιά ζεκείσλαλ ρακειφηεξα πνζνζηά θαπληζηψλ 

(p<0,001). 

Λακβάλνληαο ππφςε ηνπο θιαζζηθνχο ζπγρπηηθνχο παξάγνληεο θάλεθε φηη ε κε 

απνθιεηζηηθή θαηαλάισζε ειαηνιάδνπ ζρεηηδφηαλ κε 83% κεγαιχηεξν θίλδπλν 

λένπ θαξδηαγγεηαθνχ ζπκβάκαηνο, κέζα ζην 10εηή επαλέιεγρν, κφλν ζηελ νκάδα 

ηνπ «κεζαίνπ»/«πςεινχ» εθπαηδεπηηθνχ επηπέδνπ (>9 έηε ζπνπδψλ) (95%CI 1.01, 

3.32), ελψ ζηελ νκάδα ηνπ ρακειφηεξνπ κνξθσηηθνχ επηπέδνπ θακία ζεκαληηθή 

ζρέζε δελ παξαηεξήζεθε.  

4.3.10.4 Η δηακεζνιαβεηηθή επίδξαζε ηνπ ΓΜΣ θαη ηεο απνθιεηζηηθήο  

θαηαλάισζεο ειαηνιάδνπ ζην 10εηή δεπηεξνγελή θαξδηαγγεηαθό θίλδπλν  

 Οη αζζελείο ηαμηλνκήζεθαλ ζε λνξκνβαξείο/ππέξβαξνη (ΓΜ ≤29.9) θαη 

παρχζαξθνη (ΓΜ >29.9). Ζ κνλνπαξαγνληηθή αλάιπζε έδεημε φηη νη παρχζαξθνη 

ήηαλ ιηγφηεξν πξνζθνιιεκέλνη ζηε ζπλήζεηα ηεο απνθιεηζηηθήο θαηαλάισζεο 

ειαηνιάδνπ ζπγθξηηηθά κε ηνπο λνξκνβαξείο/ππέξβαξνπο (p=0,02).   Δπηπιένλ, νη 

παρχζαξθνη αζζελείο ήηαλ ιηγφηεξν ζσκαηηθά δξαζηήξηνη (p=0,001), ελψ είραλ 

κεγαιχηεξε ζπρλφηεηα εκθάληζεο αξηεξηαθήο ππέξηαζεο (p=0,007) θαη 

νηθνγελεηαθνχ ηζηνξηθνχ γηα θαξδηαγγεηαθή λφζν (p=0,006) ζε ζρέζε κε ηελ νκάδα 

αζζελψλ κε ρακειφηεξν ΓΜ. Ζ πνιππαξαγνληηθή αλάιπζε ιακβάλνληαο ηνπο 

θιαζζηθνχο ζπγρπηηθνχο παξάγνληεο αλέδεημε φηη νη παρχζαξθνη αζζελείο πνπ 

θαηαλάισλαλ ζε θαζεκεξηλή βάζε θαη άιια πξφζζεηα ιίπε, πιελ ηνπ ειαηνιάδνπ, 

είραλ 80% κεγαιχηεξν θίλδπλν εκθάληζεο λένπ θαξδηαγγεηαθνχ επεηζνδίνπ 

(95%CI 1.03, 3.12),  ελψ θάηη αληίζηνηρν δελ παξαηεξήζεθε ζηελ νκάδα ησλ 

λνξκνβαξψλ/ππέξβαξσλ αζζελψλ. 
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Abstract 

Background: The present work evaluated the association between long-term, exclusive olive oil 
consumption, in cooking preparation or as a dressing, and the 10-year (2004-2014) incidence of 
Acute Coronary Syndrome (ACS), among cardiac patients. Methods: From October 2003 to 
September 2004, a sample of 2172 ACS consecutive patients from 6 major Greek hospitals were 
enrolled. During 2013-2014 the 10-year follow-up was performed in 1,918 patients (88% 
participation rate). The development of fatal or non-fatal ACS was recorded through medical 
records or hospital registries. Among other dietary components, added fats (i.e., olive oil, butter, 
margarine and seed oils) consumption at baseline examination was assessed using a semi-
quantitative food frequency questionnaire. Results: Non exclusive olive oil consumption in a daily 
basis was associated with an adverse effect on the ACS incidence after taking into account various 
potential confounders [OR =1.40, 95% CI 1.05, 1.86 p=0.024]. However, significant interactions 
between olive oil consumption and Body Mass Index (BMI) (p =0.082) and educational level (p 
=0.054) led to further stratified analysis. Using BMI as strata (i.e., ≤29.9 vs. >29.9 kg/m

2
), the 

above association remained significant only in obese patients [OR=1.80, 95%CI 1.03, 3.12, 
p=0.038]; while examining the education status (i.e., ≤9 vs. >9 years of school), a significant 
association was observed only among the higher educated patients [OR=1.83, 95%CI 1.01, 3.32, 
p=0.047]. Conclusions: Exclusive use of olive oil, either as a salad dressing or in cooking, should 
be promoted through the dietary management of ACS patients, so as to reduce the likelihood of 
recurrent cardiac episodes. 

Key words: acute coronary syndrome;  cardiovascular disease; olive oil; added lipids; education; 
body mass index; nutrition 

Introduction 

The Mediterranean diet has long been considered as an ―optimal‖ diet for prevention of non-
communicable diseases, including coronary heart disease, and maintenance of good health 

(1-3)
. 

Representing a traditional dietary pattern in several countries bordering the Mediterranean Sea, 
this dietary profile encompasses several components with olive oil being the main source of fat and 
one of the most representative component of the traditional Mediterranean diet; the identity of this 
food pattern. Several health claims have been announced concerning the olive oil and its nutritional 
value; the ―the benefits on the risk of coronary heart disease of eating about two tablespoons (23g) 
of olive oil daily, due to the source of mono-unsaturated fatty acids (MUFA)‖ by the USA Federal 
Drug Administration (FDA) and the “replacing saturated fats with unsaturated fats in the diet 
contributes to the maintenance of normal blood cholesterol levels” by the European Commission, 
underline the protective role of the basic type of fatty acids in this added fat while the “olive oil 
polyphenols contribute to the protection of blood lipids from oxidative stress”, by the European 
Commission, again, confirms its extra value due to micronutrients 

(4-5)
.  

One of the first reports that virgin olive oil is a key component of the Mediterranean diet with cardio-
protective properties was presented by the Seven Countries Study 

(6-7)
. Recently, PREDIMED 

(Prevention through Mediterranean Diet) randomized clinical trial, reported that a Mediterranean 
diet supplemented with olive oil reduces the incidence of cardiac episodes and mortality in high risk 
patients 

(8)
. Nevertheless, olive oil is not the sole added fat consumed; even in Mediterranean 
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populations, a transition from exclusive olive oil consumption to other added fats, like processed 
fats by animal sources (i.e., butter) and vegetable oils, has reformulated the ―traditional‖ dietary 
pattern 

(9)
. Very few studies have examined this parameter, among them the CARDIO2000 study, 

reporting that exclusive olive oil intake was associated with a lower likelihood of Acute Coronary 
Syndrome (ACS) event

 (10)
. However, olive oil has been considered to enhance obesity prevalence, 

a predisposing condition for increased ACS risk but this relationship has not been extensively 
investigated and understood 

(11-12)
. Moreover, less is known about the plausible interaction between 

social determinants and fat intake patterns, on ACS outcomes. Therefore, the aim of the present 
work was to investigate the association of olive oil consumption pattern and the 10-year ACS 
incidence among cardiac patients, in relation to anthropometric and socio-economic (education 
status) determinants. The working research hypothesis was that ACS patients, particularly the 
obese and with low educational status, who used exclusively olive oil in their daily food preparation 
had lower risk of recurrent ACS events compared with those who adapted an olive oil plus other 
edible oils pattern. 

Methods 

Sampling procedure 

The GREECS (GREEK acute Coronary Syndrome) is a prospective observational study that 
established in 2003 and aimed to evaluate the role of various risk factors on the ACS development 
and prognosis among cardiac patients 

(13)
. During October 2003 - September 2004, n=2,172 

consecutive patients with discharge diagnosis of ACS (i.e., acute myocardial infarction (AMI) or 
unstable angina (UA)) that were hospitalized in the cardiology clinics or the emergency units of six 
major General Hospitals in Greece (i.e. Hippokration hospital in Athens and the general prefectural 
hospitals in Lamia, Karditsa, Halkida, Kalamata and Zakynthos island) were enrolled into the study 

(participation rate varied from 80% to 95%) (1649 men, 6513 years old and 523 women, 7211 
years old, p<0.001). The hospitals were selected in order to represent populations with various 
socio-economic, cultural and regional characteristics. By the exception of the metropolitan city of 
Athens - where there are several other hospitals -, all the other hospitals cover the whole 
population of the aforementioned regions, including urban and rural areas. The hospitals were 
selected in order to represent populations with various socio-economic, cultural and regional 
characteristics. Acute myocardial infarction was defined by typical rise and gradual fall (troponin) or 
more rapid rise and fall (CK-MB) of biochemical markers of myocardial necrosis with at least one of 
the following: (a) ischemic symptoms, (b) development of pathologic ST waves on the ECG,  (c) 
ECG changes indicative of ischemia (ST segment elevation or depression) or (d) coronary artery 
intervention (e.g., coronary angioplasty) 

(14)
. Unstable angina was defined by the occurrence of one 

or more angina episodes, at rest, within the preceding 48-hours, corresponding to class III of the 
Braunwald classification 

(15)
. Braunwald classification was initially introduced to divide the patients 

with unstable angina according to their clinical characteristics and to provide better prognostic 
stratification. Medical information was retrieved through patient‘s hospital records.  

Bioethics  

The study was approved by the Medical Research Ethics Committee of the participated Institutions 
and was carried out in accordance with the Declaration of Helsinki (1989) of the World Medical 
Association. All patients were informed about the aims and procedures of the study and signed an 
informed consent. 

Dietary assessment 

Usual dietary intake over the year preceding baseline enrolment was assessed by a validated, 
semi-quantitative food frequency questionnaire (FFQ) that included foods and beverages 
commonly consumed in Greece 

(13)
. Then, the frequency of consumption was quantified 

approximately in terms of the number of times a month this food was consumed. Specifically, 
added lipids consumption was recorded as follows: never/rare consumption, frequent (1-2 times 
per week), more frequent (3-5 times per week) and daily consumption (5+ times per week). The 
studied added fats were: olive oil, butter, margarine and vegetable seed oils and the potential use 
of them was in the daily cooking and/or food preparation (i.e., addition to salads, dressing etc.).  
For the purposes of the current analysis, patients were grouped as (a) exclusive olive oil 
consumption (n=1647 or 76%) and (b) olive oil and other added fats (n=525 or 24%). Overall 
dietary habits were evaluated through a validated dietary index, the MedDietScore (range 0–55) 
(16)

; higher values of MedDietScore indicate greater adherence to the Mediterranean diet.  



Βελεηία Ννηαξά, Γηδαθηνξηθή Γηαηξηβή 

189 

 

Socio-demographic, clinical and biochemical characteristics 

Socio-demographic and lifestyle characteristics studied at baseline, included (among others): age, 
sex, physical activity, smoking habits, years of school and financial status. Moreover, as far as the 
educational status is concerned, this was measured in years of school and classified as low (i.e., 
≤9 years of school) and intermediate/high or academic (>9 years of school or technical/vocational 
or academic institutes). The use of the specific cut-off values was due to the fact that 9 years 
represents the obligatory education versus the up to 9-year education which represents subjects 
who either continued until the level of technical/vocational education or led to an academic level.  

To evaluate physical activity status of the patients during the past year a modified version of a self-
reported questionnaire provided by the American College of Sports Medicine was used 

(17)
; 

physical activity was defined as any engagement in activities of at least 3 times per week and for at 
least 30 minutes. Years of smoking were recorded; current smokers were defined as those who 
smoked at least one cigarette per day or have stopped smoking during the past 12 months, while 
the rest smokers were defined as past smokers. The rest of the patients were defined as never or 
rare smokers. Medical history included the baseline assessment of history of hypertension, 
hypercholesterolemia, diabetes mellitus and cardiovascular disease (CVD) (i.e., prior to the 
baseline event), as well as the pharmaceutical management of these conditions. As far as the 
anthropometric characteristics are concerned, height and weight were measured to the nearest 0.5 
cm and 100 g respectively. BMI was then calculated as weight (in kilograms) divided by height (in 
meters) squared. Based on the World Health Organization, overweight was defined as BMI 
between 25 and 29.9 kg/m

2
, while obesity as BMI greater than 29.9 kg/m

2
. 

Further details about the aims, measurements and baseline procedures of the GREECS study may 
be found elsewhere 

(13)
. 

Endpoints at 10-year follow-up 

The endpoints studied in the 10-year follow-up were recurrent fatal or not-fatal ACS events. In 
particular, the development of a new AMI, angina pectoris, other identified forms of ischemia 
(WHO-ICD coding 410-414.9, 427.2, 427.6), heart failure of different types and chronic arrhythmias 
(WHO-ICD coding 400.0-404.9, 427.0 -427.5, 427.9-), were recorded. All patients were interviewed 
by using a standard questionnaire. During the 10-year (2004-14) follow-up, of the n=2,172 initially 
enrolled patients, n=1,918 were found (88% participation rate). The rest n=254 (11.7%) of the 
patients that were lost in the 10-year follow-up were considered as censored. No differences were 
observed between those participated in the 10-year follow-up and those lost in all baseline clinical 
and lifestyle factors (all p-values>0.50).   

Statistical analysis 

Continuous variables are presented as mean values ± standard deviation, while categorical 
variables are presented as absolute (n) and relative frequencies (%). Associations between 
normally distributed continuous variables (MedDietScore, ΒΜΗ and age) and groups of the patients 
were evaluated through the Student‘s t-test for independent samples. Normality of these was 
tested through the P-P plot and equality of variances through Levene‘s test. Associations for years 
of school that was abnormally distributed and groups of study were evaluated through Mann-
Whitney test. Associations between categorical variables [sex, current smoking, physical activity, 
hypertension, hypercholesterolemia, diabetes mellitus, AMI, UA and family history of 
cardiovascular disease (CVD)] were tested by the use of the chi-squared test. The association 
between added fats consumption and 10-year ACS fatal or non-fatal incidence was evaluated by 
multiple logistic regression analysis, after controlling for socio-demographic, clinical and lifestyle 
characteristics of the patients. Relative risks were estimated through the odds ratio (OR) and their 
corresponding 95% confidence intervals (95%CI). Time to event was also taken into account and 
Cox proportional hazards models were also applied; but, it was decided to present the results from 
logistic regression as the models had better correct classification rates since some time-to-event 
points were missing. MedDietScore was used in analyses as a potential confounder, to account for 
overall quality of dietary habits, as well as fish intake and other foods that are rich in fatty acids. 
Second order interactions between added fats consumption and body mass index group and the 
educational level were evaluated; the tested hypothesis was also evaluated after splitting the 
sample in two groups concerning the ΒΜΗ and the educational level groups. A probability value of 
5% was considered as statistically significant. All statistical calculations were performed on the 
SPSS version 21 software (IBM SPSS Inc, Athens, Greece). 
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Results 

The overall fatal or non-fatal 10-year ACS incidence was n=811 (37.3%) (38.8% in men and 32.9% 
in women, p=0.016). Median survival time was 8.08 years for men and 7.78 for women (p=0.07). 
No differences were observed between those participated in the 10-year follow-up and those lost in 
all baseline clinical and lifestyle factors (all p-values>0.50). 

Dietary habits data analysis revealed that 76% of the patients reported exclusive olive oil 
consumption and the rest 24% reported a dietary pattern with several added lipids other than olive 
oil, from which butter/margarine were the most representative (Table 1). In Table 1 various clinical, 
lifestyle and behavioural characteristics of the patients by olive oil consumption pattern are 
presented. Patients who reported exclusive olive oil consumption were older (p=0.002), more prone 
to UA versus AMI (p<0.001) but less likely to be current smokers (p=0.002); whereas patients who 
consumed, in a daily basis, both olive oil and other added lipids were more likely to adapt a 
sedentary lifestyle (p=0.003), but less likely to have history of hypertension (p<0.001) and 
hypercholesterolemia (p=0.05).  

 

 

Table 1. Socio-demographic, lifestyle and clinical characteristics at presentation, by added lipids 
consumption group (n=2,172) 

 Overall 

 

Exclusive olive 
oil  

Olive oil and 
other added 

fats  

p 

Baseline factors n=2,172 n=1,647 (76%) n=525 (24%)  

Acute Myocardial infarction, % 65 58 71 <0.001 

Unstable angina, % 35 42 29 <0.001 

Age, yrs (SD) 65 (13) 67 (13) 64 (13) 0.002 

Male gender, % 76 76 76 0.93 

Physical inactivity (sedentary), 
% 

58 55 62 0.03 

Current smoking, % 32 27 36 0.002 

Years of school, (SD) 7.3 (4.3) 7.5 (4.2) 7.2 (4.4) 0.14 

MedDietScore, range 0-55 
(SD)  

28.35 
(5.68) 

28.66 (5.29) 28.04 (5.13) 0.06 

Body mass index, kg/m
2 
(SD) 27.82 

(3.88) 
27.60 (3.86) 28.05 (4.04) 0.07 

History of hypertension, % 50 56 44 <0.001 

History of 
hypercholesterolemia, % 

47 50 44 0.05 

History of diabetes mellitus, % 31 32 30 0.33 

Family history of CVD, % 39 37  41 0.18 

Data are presented as mean  standard deviation. P-values were obtained using Student‘s t-test for 
independent samples for the variables age, body mass index and MedDietScore, Mann-Whitney Test for the 
variable years of school and chi-squared test for the rest variables acute myocardial infarction, unstable 
angina, sex, physical activity, current smoking, family history, history of hypertension, hypercholesterolemia 
and diabetes mellitus. 

 

To evaluate the association between added lipids consumption and 10-year fatal νr non-fatal ACS 
incidence, multi-adjusted analysis was applied (Table 2). When conventional risk factors were 
included in the analysis as potential confounders or mediating factors, it was revealed that patients 
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who consumed other edible oils apart from olive oil had 40% higher risk of recurrent ACS events 
during the follow-up period compared with the exclusive olive oil consumption group (p=0.02). 
(Table 2, model 2). 

  

Table 2. Results from multiple logistic regression analysis that evaluated the association between added lipids 
consumption group and 10-year fatal νr non-fatal ACS incidence, among cardiac patients (n=2,172) 

 Model 1 Model 2 

Baseline factors Odds ratio (95% CI) Odds Ratio (95% CI) 

Olive oil and other added fats vs. exclusive olive oil 

Age (per 1 yr) 

1.21 (0.94, 1.57) 

1.01 (1.00, 1.02) 

1.40 (1.05, 1.86) 

1.01 (1.00, 1.02) 

Female gender (y/n) 0.69 (0.53, 0.90) 0.58 (0.43, 0.78) 

Physical inactivity (y/n) 

MedDietScore (per 1/55) 

 0.84 (0.66, 1.08) 

0.99 (0.97, 1.01) 

Current smoking (y/n)  0.77 (0.57, 1.03) 

Body mass index (per 1 kg/m
2
) 

Family history of CVD (y/n)  

 1.00 (0.97, 1.03) 

1.04 (0.81, 1.34) 

Hypertension (y/n)  0.98 (0.77, 1.26) 

Hypercholesterolemia (y/n)  0.88 (0.69, 1.12) 

Diabetes mellitus (y/n)  1.15 (0.89, 1.49) 

 

The potential moderating effect of education status, on the tested association was also examined 
(p for interaction between education and the added fats consumption on the outcome = 0.05). In 
Table 3 various clinical, lifestyle and behavioural characteristics of the patients by educational 
group are presented. No significant association was observed as regards lipids intake pattern and 
patients‘ educational status. However, patients in the low educational status were older age 
(p<0.001), more likely to have a history of hypertension (p=0.001) and diabetes mellitus (p=0.001), 
physically inactive (p<0.001) but less likely to be current smokers (p<0.001). In contrast, patients in 
the intermediate/high educational status were more likely to have a family history of CVD (p<0.001) 
and history of hypercholesterolemia (p=0.01) 
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Table 3. Socio-demographic, lifestyle and clinical characteristics at baseline examination, by 
education group (n=2,172) 

                                                     Education status (years of school) 

   ≤9 yrs   >9 yrs p 

 

Baseline factors (n=1,498) (n=674)  

Exclusive olive oil consumption, % 76 74 0.48 

Age, yrs (SD) 69 (12) 60 (13) <0.001 

Male gender, % 71 88 <0.001 

Physical inactivity (sedentary), % 62 51 <0.001 

Current smoking, % 26 47 <0.001 

MedDietScore, range 0-55 (SD) 28.29 (5.58) 28.31 (5.85) 0.95 

Body mass index, kg/m
2
 (SD) 27.55 (3.93) 27.61 (3.82) 0.75 

History of hypertension, % 56 48 0.001 

History of hypercholesterolemia, % 46 53 0.01 

History of diabetes mellitus, % 35 27 0.001 

Family history of CVD, % 37 47 <0.001 

Data are presented as mean  standard deviation. P-values were obtained using Student‘s t-test for 
independent samples for the variables age, body mass index and MedDietScore and chi-squared test for the 
rest variables sex, physical activity, current smoking, exclusive olive oil consumption, family history, history of 
hypertension, hypercholesterolemia and diabetes mellitus. 

 

In order to evaluate the association between added lipids consumption and 10-year fatal νr non-
fatal ACS incidence, by education group, multi-adjusted analysis was applied (Table 4). Data 
analysis revealed that patients, with moderate/high educational status, who consumed a 
combination of added fats instead of exclusive olive oil had 83% higher risk for ACS events during 
the 10-year of follow-up; in the low educational group no association was observed. 
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Plausible interaction between patients‘ BMI group and the exclusive or not, olive oil consumption (p 
for interaction between BMI and the added fats consumption on the outcome = 0.082) was also 
investigated. Various clinical, lifestyle and behavioural characteristics of the patients by BMI group 
are presented in Table 5. Unadjusted analysis revealed that the normal/overweight patients 
consumed exclusively olive oil on daily basis compared with the obese (p=0.02). Additionally, 
obese patients were more likely to be physically inactive (p=0.001), have a history of hypertension 
(p=0.007) and a family history of CVD (p=0.006); whereas no significant differences were observed 
regarding adherence to the Mediterranean diet (Table 5). To evaluate the association of added fats 
consumption with the 10-year ACS prognosis, in each BMI group, multi-adjusted analysis was 
applied (Table 6). When conventional risk factors were included in the analysis, it was revealed 
that the obese patients who adapted a non-exclusive olive oil consumption pattern had 80% higher 
risk of recurrent ACS events during the follow-up period; while in the group of normal/overweight 
patients no such significant association was observed (Table 6). 

 

  

Table 4. Results from multiple logistic regression analysis that evaluated the association between added lipids 
consumption group and 10-year fatal νr non-fatal ACS incidence, in each educational level (n=2,172) 

 

                                                                                              Years of school ≤9          Years of school >9  

Baseline factors Odds ratio (95% CI) Odds ratio (95% CI) 

Olive oil and other added fats vs. exclusive olive oil 

Age (per 1 yr) 

1.21 (0.86, 1.70) 

1.00 (0.99, 1.02) 

1.83 (1.01, 3.32) 

1.01 (0.99, 1.03) 

Female gender (y/n) 0.54 (0.39, 0.75) 0.49 (0.20, 1.17) 

Physical inactivity (y/n) 0.82 (0.61, 1.11) 0.90 (0.53, 1.54) 

Current smoking (y/n) 

Family history of CVD (y/n)                                                                                 

0.66 (0.45, 0.95) 

1.05 (0.78, 1.41) 

1.11 (0.64, 1.90) 

0.98 (0.58, 1.64) 

Body Mass Index (per 1kg/m
2
) 1.00 (0.96, 1.04) 1.98 (0.91, 1.05) 

MedDietScore (per 1/55) 0.98 (0.96, 1.01) 1.02 (0.97, 1.07) 

Hypertension (y/n) 1.10 (0.82, 1.47) 0.78 (0.44, 1.37) 

Hypercholesterolemia (y/n) 0.81 (0.61, 1.08) 0.94 (0.57, 1.57) 

Diabetes mellitus (y/n) 1.02 (0.76, 1.38)  1.48 (0.82, 2.69) 
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Table 5. Socio-demographic, lifestyle and clinical characteristics at baseline examination, by BMI 
group (n=2,172) 

     
Normal/Overweight 

(≤29.9kg/m
2
) 

 
  Obese  

   (>29.9Kg/m
2
) 

 

p 

Baseline factors (n=1,673) (n=499)  

Exclusive olive oil consumption, % 77 71 0.02 

Age, yrs (SD) 67 (13) 63 (13) <0.001 

Male gender, % 77 73 0.09 

Physical inactivity (sedentary), % 59 68 0.001 

Current smoking, % 32 30 0.38 

Years of school, (SD) 7.7 (4.3) 7.9 (4.1) 0.45 

MedDietScore, range 0-55 (SD) 28.55 (5.52) 28.13 (5.72) 0.15 

History of hypertension, % 52 59 0.007 

History of hypercholesterolemia, % 46 49 0.22 

History of diabetes mellitus, % 32 31 0.80 

Family history of CVD, % 35 42 0.006 

Data are presented as mean  standard deviation. P-values were obtained using Student‘s t-test for 
independent samples for the variables age and MedDietScore, Mann-Whitney Test for the variable years of 
school and chi-squared test for the rest variables sex, physical activity, current smoking, exclusive olive oil 
consumption, family history, history of hypertension, hypercholesterolemia and diabetes mellitus. 

 

 

Table 6. Results from multiple logistic regression analysis that evaluated the association between added 
lipids consumption group and 10-year fatal νr non-fatal ACS incidence, in each BMI group (kg/m

2
) (n=2,172). 

                                                                                             ≤29.9kg/m
2
                                                                     >29.9kg/m

2
 

Baseline factors Odds ratio (95% CI) Odds ratio (95% CI) 

Olive oil and other added fats vs. exclusive olive oil 

Age (per 1 yr) 

1.10 (0.77, 1.58) 

1.00 (0.99, 1.01) 

1.80 (1.03, 3.12) 

1.02 (0.99, 1.04) 

Female gender (y/n) 0.55 (0.38, 0.78) 0.51 (0.27, 0.95) 

Physical inactivity (y/n) 0.84 (0.63, 1.13) 0.79 (0.47, 1.35) 

Current smoking (y/n) 

Family history of CVD (y/n)                                                                                 

0.70 (0.49, 0.99) 

1.11 (0.83, 1.49) 

1.27 (0.68, 2.36) 

0.92 (0.55, 1.53) 

Years of school (per 1 yr) 0.96 (0.93, 1.00) 0.92 (0.86, 0.99) 

MedDietScore (per 1/55) 1.00 (0.97, 1.02) 1.00 (0.95, 1.05) 

Hypertension (y/n) 0.96 (0.72, 1.30) 1.15 (0.68, 1.93) 

Hypercholesterolemia (y/n) 0.83 (0.62, 1.10) 0.98 (0.59, 1.64) 

Diabetes mellitus (y/n) 1.27 (0.93, 1.72)  0.85 (0.49, 1.47) 
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Discussion 

The findings of the present work suggest that exclusive olive oil consumption was associated with 
lower risk of recurrent ACS events, among cardiac patients. Furthermore, the aforementioned 
relationship remained significant only among obese patients, weakening the hypothesis that the 
consumption of olive oil leads to weight gain and obesity. Moreover, a social impact on the tested 
relationship was highlighted when the protective effect of exclusive olive oil consumption in the 
ACS prognosis was significant only among the intermediate/high educational status. Despite the 
limitations of the present work due to its observational nature, the reported findings may have 
major public health implications, since they highlight not only the protective role of olive oil in ACS 
prognosis, especially among obese patients, but also the fact that high educational level does not 
always protect against unhealthy choices as it is usually believed.  

Recent scientific research has been focused on dietary patterns, as a more holistic approach; 
however the key for drawing robust conclusions on the mechanisms through which a variety of 
nutrients are involved in human health is the specific-food ascertainment. The present study is one 
of the very few Mediterranean longitudinal cohorts conducted in a country that traditionally has the 
highest use of olive oil in the daily food preparation; a claim clearly supported in the EPIC study 
and confirmed by the findings of the present work, thus, it offers the opportunity of a food-specific 
research in the secondary CVD prevention 

(18)
. 

 Recent literature has documented the protective role of olive oil, rich in MUFA (i.e., oleic acid) in 
the primary prevention of cardiovascular health 

(19)
. Nevertheless, the pathway behind this 

association has been widely investigated with inconclusive outcomes. A meta-analysis of 
randomized clinical trials (RCTs) resulted in statistically and clinically significant reduction of blood 
pressure (i.e. systolic and diastolic) after a high MUFA dietary intervention 

(19)
. A prospective cohort 

study highlighted that MUFA intake significantly increased the High Density Lipoprotein (HDL) 
(20)

. 
Several RCTs  have, clearly, reported further beneficial effects of MUFA on cardiovascular health 
after direct comparison with SFA; indeed, replacing a part of SFA with MUFA led to decrease in 
Low Density Lipoprotein (LDL) and in Total Cholesterol (TC)/HDL ratio with the simultaneous 
preservation of insulin sensitivity 

(21)
. Such an observation highlights the reason for the harmful role 

of butter and nowadays margarine, two products rich in SFA.  

Nowadays research has been focused on other kinds of seed oils (i.e. palm, soybean, rapeseed 
oils) as important MUFA sources. However, unlike olive oil, oils from seeds need more refining, 
resulting in notable loss of several minor bioactive components (i.e., phenolic compounds) 
renowned for their anti-inflammatory, antioxidant, antiarrythmick and vasodilatory effects, not to 
mention their instability in the high temperatures of cooking leading to the formation of trans fatty 
acids 

(22-24)
. Additionally, recent scientific research focuses on the length of the carbo-chain. 

According to the literature the oleic acid belongs to the ―cardioprotective‖ long chain fatty acids 
whereas those in seed oils are included in the ―cardiotoxic‖ very long chain 

(25)
.    

Socioeconomic status (SES) is a well-established determinant of CVD risk and has been proposed 
to mediate the association between diet and CVD or other chronic diseases. At all levels of 
education, income and occupation, the three determinants of SES, health and disease follow a 
social gradient, i.e. the lower SES the worse health, similarly education affects lifestyle behaviors  
(26-27)

. In the present work, the potential moderating effect of the educational status was also 
studied. The stratified analysis revealed that the protective effect of the exclusive olive oil 
consumption in the ACS prognosis was evident only among patients with intermediate/high 
education (Table 4). Apart from the plausible mediating role of aging and co-morbidities in the 
tested interaction (Table 3), another potential explanation could be that the least educated patients, 
presumably residents of rural regions, mostly consume extra virgin olive oil (the least refined) 
instead of other vegetable oils or butter, thanks to its high production in villages, as part of Greek 
tradition and agriculture. Indeed, the majority of patients in the present study, with low education 
status were living in rural areas (81%). In contrast, patients from large urban centers were more 
prone to the westernization of their dietary habits and their easy accessibility to a large assortment 
of different types of food, including refined vegetable oils 

(28-30)
.  

Olive oil and its plausible interaction with BMI is a critical point as it is often suggested that diets 
rich in olive oil, such as the Mediterranean, could easily result in obesity due to the high energy 
density. In the present work, the inverse association between exclusive olive oil consumption and 
ACS prognosis remained significant only among the obese patients (Table 6). The low-grade 
chronic inflammation attributed to obesity has been suggested in previous studies 

(31)
. Indeed, 
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recent literature supports that a daily diet with anti-inflammatory effects (i.e., Mediterranean diet) 
has a positive impact on such a subclinical pro-inflammatory condition; thus, olive oil against other 
edible oils, whose composition activates the mechanisms involved in the occurrence of thrombosis, 
inflammation and oxidation, could lead to a better prognosis in this vulnerable group 

(23, 32)
. In line 

with the aforementioned, a prospective study in Spain indicated that an increase in daily olive oil 
consumption did not affect the BMI level 

(33)
. An observational study, conducted in Greece, 

supported that high MUFA diet reduced the obesity incidence or enhanced the weight control 
(34)

. 
Nevertheless, these studies did not estimate the impact of MUFA consumption on cardiovascular 
health. The PREDIMED clinical trial was conducted in patients free of CVD but at high 
cardiovascular risk due to the history of diabetes, hypertension, obesity, hypercholesterolemia and 
current smoking. An almost 34% lower risk of cardiovascular events was observed among 
individuals with the highest consumption of olive oil. No significant association was revealed 
between olive oil intake pattern and obesity prevalence 

(8)
. The present work confirmed the 

protective role of the exclusive olive oil consumption on the secondary ACS prognosis, even 
among patients with an excessive weight to height. 

Limitations 

Despite the strengths of the present work mentioned above, some limitations should be reported 
for better generalization of the findings. Although this study has managed to evaluate the influence 
of the long term olive oil consumption pattern on ACS severity and prognosis it relied on 
hypotheses concerning the possible mechanisms through which these effects are exerted. Markers 
concerning the level of myocardial damage (i.e., electrocardiographic or angiographic findings or 
enzymes) were not measured in the 10-year follow-up.  Thus, the outcome may not be considered 
as a causal relation due to the lack of biological explanation. The FFQ used was not appropriate to 
calculate exact olive oil or any other fatty acids intake in detail. Moreover, the use of FFQ to 
measure edible oils consumption may under- or over-estimate the absolute amounts of dietary fat 
intake; nevertheless, it still remains the most valid dietary assessment tool in observational studies. 
Only the baseline dietary assessment has been used in the present work; thus, potential changes 
in patients‘ dietary habits over time are to be considered as another limitation. No data regarding 
the usage of olive oil on fried, spread, etc, or the use of industrialized products (i.e., low fat 
margarine, unsalted butter, mixed butter-margarine etc.) were studied. Conclusions 

Exclusive olive oil consumption seemed to be inversely associated with the risk of recurrent ACS 
events, mainly among obese patients and those with moderate/high educational level. As part of a 
healthy diet, the kind of edible oils used in food preparation and daily cooking may affect the 
disease prognosis and possess an important nutritional target so as to eliminate adverse disease 
outcomes. However, further research is needed both to confirm the beneficial effects of olive oil in 
this patient group, through clinical trials and to investigate any adverse effects of other added fats. 
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4.3.11 Μνληέιν εθηίκεζεο 10-εηνύο θηλδύλνπ ζαλαηεθόξσλ θαξδηαγγεηαθώλ 

επεηζνδίσλ ζε αζζελείο κε Ομύ Σηεθαληαίν Σύλδξνκν: επηδεκηνινγηθή 

κειέηε GREECS 

4.3.11.1 Γηαγλσζηηθή ηθαλόηεηα ηνπ ζθνξ ζηε δεπηεξνγελή εθηίκεζε ηεο 

καθξνπξόζεζκεο πξόγλσζεο ηεο λόζνπ 

 

Ζ βέιηηζηε δηαρσξηζηηθή ηηκή ηνπ κνληέινπ σο πξνο ηνλ 10εηή θαξδηαγγεηαθφ 

θίλδπλν (κε βάζε ηελ θακπχιε ROC) ήηαλ 0,332 ή 33,2%. χκθσλα κε ην 

κνληέιν, αζζελείο κε ππνινγηδφκελν θίλδπλν θάησ απφ απηήλ ηελ ηηκή 

θαηαηάζζνληαη ζηελ νκάδα ρακεινχ θηλδχλνπ, θαη αζζελείο κε ππνινγηδφκελν 

θίλδπλν κεγαιχηεξν απηήο ηεο ηηκήο θαηαηάζζνληαη ζηελ νκάδα πςεινχ θηλδχλνπ. 

Ο αληίζηνηρνο ζπλδπαζκφο επαηζζεζίαο, εηδηθφηεηαο, ζεηηθήο δηαγλσζηηθήο αμίαο, 

θαη αξλεηηθήο δηαγλσζηηθήο αμίαο γηα απηήλ ηελ ηηκή ήηαλ 80,5%, 30,7%, 42,5% 

θαη 71,3%. Σν αληίζηνηρν εκβαδφλ θάησ απφ ηελ θακπχιε ROC (AUC, Area Under 

the Curve) γηα ην ππφδεηγκα ήηαλ ίζν κε 0,578 (95%ΓΔ 0,553, 0,602). 

 

Οη αζζελείο πνπ εκθάληζαλ θαξδηαγγεηαθφ επεηζφδην (ζαλαηεθφξν ή κε) ήηαλ πην 

πηζαλφ λα είλαη κεγαιχηεξνη ζε ειηθία (p=0,003), άλδξεο (p=0,016), θαη κε ηζηνξηθφ 

ζαθραξψδε δηαβήηε (p=0,037). Γηα ηηο αλάγθεο ηεο πνιππαξαγνληηθήο αλάιπζεο 

θαη αθνχ ιήθζεθαλ ππφςε θιαζηθνί ζπγρπηηθνί παξάγνληεο, ν ΓΜ θαη ην 

MedDietScore κεηαηξάπεθαλ ζε δίηηκεο, θαηεγνξηθέο κεηαβιεηέο. Γηα ηνλ ΓΜ 

ρξεζηκνπνηήζεθε σο δηαρσξηζηηθή ηηκή ην βέιηηζην θαηά ROC δηαρσξηζηηθφ 

θαηψθιη σο πξνο ηνλ θαξδηαγγεηαθφ θίλδπλν, θαη γηα ην MedDietScore ε δηάκεζνο 

ηηκή. 

 

Δπηπξφζζεηα παξαηεξήζεθε φηη, νη άλδξεο είραλ 46% κεγαιχηεξν θίλδπλν λα 

ππνζηνχλ δεχηεξν θαξδηαγγεηαθφ επεηζφδην, θαηά ηε 10εηία (95% Γηάζηεκα 

Δκπηζηνζχλεο (ΓΔ) 1,170 - 1,831), ε ζσκαηηθή δξαζηεξηφηεηα θαη ηα έηε 

εθπαίδεπζεο είραλ πξνζηαηεπηηθή δξάζε (ρεηηθφο Λφγνο (Λ) 0,87, 95%ΓΔ 0,716 

- 1,051 & Λ 0,99, 95%ΓΔ 0,970 - 1,018, αληίζηνηρα), ε κεγαιχηεξε πηνζέηεζε ζηε 

Μεζνγεηαθή δηαηξνθή κείσλε ηνλ θίλδπλν επαλαιακβαλφκελνπ επεηζνδίνπ θαηά 

20% (95% ΓΔ 0,666 - 0,951). Δπηπξφζζεηα, ην πξψηκν νηθνγελεηαθφ ηζηνξηθφ θαη 

ν ζαθραξψδεο δηαβήηεο θάλεθε λα είλαη απφ ηνπο ζεκαληηθά επηβαξπληηθνχο 
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παξάγνληεο (Λ 1,19, 95%ΓΔ 0,983 - 1,437 & Λ 1,16, 95%ΓΔ 0,953 - 1,416, 

αληίζηνηρα). 

 

Σα ηειεπηαία ρξφληα νη ζηξαηεγηθέο πξφιεςεο θαη ζεξαπείαο απνζθνπνχλ ζηελ 

εθαξκνγή εμαηνκηθεπκέλεο πξνζέγγηζεο θαη ζπκβνπιεπηηθήο ππνζηήξημεο γηα ηνλ 

ηξφπν δσήο, ιακβάλνληαο ππφςε ηηο ηδηαηηεξφηεηεο εθάζηνπ αζζελή. Σα κνληέια 

θηλδχλνπ (πξσηνγελψο θαη δεπηεξνγελψο) βνεζνχλ ζηελ πινπνίεζε ζηνρεπκέλεο 

παξέκβαζεο θαη δείρλνπλ παξαζηαηηθά ην κειινληηθφ θίλδπλν εκθάληζεο θαη 

επαλεκθάληζεο ζαλαηεθφξνπ ή κε θαξδηαγγεηαθνχ επεηζνδίνπ.  
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Διιεληθή Καξδηνινγηθή Δπηζεώξεζε [Epub ahead of print] 
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ΠΔΡΗΛΖΦΖ 
Δηζαγσγή: Οη ζηεθαληαίνη αζζελείο δηαηξέρνπλ απμεκέλν θίλδπλν λέσλ επεηζνδίσλ – ν νπνίνο 
κεηαβάιιεηαη ζπλαξηήζεη θαη άιισλ ραξαθηεξηζηηθψλ ηνπο - θαη, σο εθ ηνχηνπ, ε ηαμηλφκεζε ηνπο 
ζε θαηεγνξίεο πςεινχ θηλδχλνπ παξακέλεη έλα θξίζηκν ζεκείν γηα ηελ απνηειεζκαηηθή δηαρείξηζε 
ηνπο. Ο ζθνπφο ηεο παξνχζαο εξγαζίαο ήηαλ ε αλάπηπμε ελφο ζθνξ πξφγλσζεο 10εηνχο θηλδχλνπ 
αζζελψλ κε νμχ ζηεθαληαίν ζχλδξνκν, κε ηε ρξήζε θιηληθψλ ραξαθηεξηζηηθψλ, αιιά θαη ηξφπνπ 
δσήο. Μεζνδνινγία: Απφ ηνλ Οθηψβξην 2003 - επηέκβξην 2004, ζρεδφλ φινη νη δηαδνρηθνί 
ζηεθαληαίνη αζζελείο (λ=2172), απφ θαξδηνινγηθέο θιηληθέο έμη γεληθψλ λνζνθνκείσλ ηεο Διιάδαο, 
εληάρζεθαλ ζηε κειέηε GREECS. πιιέρζεθαλ πιεξνθνξίεο ζρεηηθά κε ηα θιηληθά, θνηλσληθφ-
δεκνγξαθηθά, αλζξσπνκεηξηθά ραξαθηεξηζηηθά θαζψο θαη ηξφπνπ δσήο κέζσ δηαπξνζσπηθψλ 
ζπλεληεχμεσλ. Καηά ην ρξνληθφ δηάζηεκα 2013-2014 δηελεξγήζεθε ν 10εηήο επαλέιεγρνο ζε 1918 
αζζελείο (νη ππφινηπνη ράζεθαλ θαηά ηνλ επαλέιεγρν) γηα επαλεκθάληζε ζαλαηεθφξνπ ή κε, 
θαξδηαγγεηαθνχ επεηζνδίνπ, φπσο θαηαγξάθεθε απφ ηνπο ηαηξηθνχο θαθέινπο ή ην κεηξψν ησλ 
λνζνθνκείσλ. Απνηειέζκαηα: Ζ 10εηήο επίπησζε λένπ ζηεθαληαίνπ επεηζνδίνπ (ζαλαηεθφξνπ ή 
κε) ήηαλ λ=811 (37,3%) (78,8% ζηνπο άλδξεο θαη 21,2% ζηηο γπλαίθεο, p=0,016). Οη άλδξεο είραλ 
46% πςειφηεξν θίλδπλν εκθάληζεο λένπ ζπκβάκαηνο ζε ζρέζε κε ηηο γπλαίθεο (95%CI 1,17, 1,83). 
ηελ εξγαζία παξνπζηάδεηαη ν 10εηήο θίλδπλνο επαλεκθάληζεο θαξδηαγγεηαθνχ επεηζνδίνπ αλά 
θχιν, ειηθία, θαπληζηηθέο ζπλήζεηεο, ζσκαηηθή δξαζηεξηφηεηα, βαζκφ πξνζθφιιεζεο ζηε 
Μεζνγεηαθή δηαηξνθή, θαη  θιηληθά ραξαθηεξηζηηθά (αξηεξηαθή ππέξηαζε, ππεξρνιεζηεξνιαηκία, 
θαη ζαθραξψδεο δηαβήηεο). πκπεξάζκαηα: Σα κνληέια εθηίκεζεο καθξνπξφζεζκνπ θηλδχλνπ 
απνηεινχλ αθξνγσληαίν ιίζν, ζε θιηληθφ θαη θνηλνηηθφ επίπεδν, γηα ηνλ εληνπηζκφ ζηνρεπκέλσλ 
ζεξαπεπηηθψλ παξεκβάζεσλ, νκάδσλ πςεινχ θηλδχλνπ θαη εθαξκνγήο ζηξαηεγηθψλ δεκφζηαο 
πγείαο. 
Λέμεηο θιεηδηά: Ομχ ηεθαληαίν χλδξνκν; Μνληέια θηλδχλνπ; Γεκφζηα πγεία 
 
Abstract 
Background: Acute Coronary Syndrome (ACS) patients are at increased risk of recurrent events 
(fatal, non-fatal) and therefore, early identification or stratification of high-risk groups remains a 
critical point for effective management.  Up to date, there is no risk score estimating the 10-year 
risk of subsequent ACS events. The purpose of the present study was to develop a score for the 
risk assessment of 10-year outcome, using clinical and lifestyle measurements at hospital 
admission. Methods: From October 2003 to September 2004, almost all consecutive ACS patients 
(n=2,172) of 6 Greek hospitals were enrolled in the study. In 2013-14, the 10-year follow-up was 
performed in 1,918 participants. Information regarding the clinical, socio-demographic, 
psychological and lifestyle characteristics was obtained, through personal interview, by a standard 
questionnaire.  The development of fatal or non-fatal ACS events was recorded through medical 
records or hospital registries. Results: The overall fatal/non-fatal 10-year ACS incidence was 
n=811 (37.3%); of them 78.8% were men and 21.2% were women, (p=0.016)). It was observed 
that men had 46% higher risk of recurrent ACS event, during the decade (95% CI 1.17, 1.83), 
physical activity and years of education had a protective effect (OR=0.87, 95%CI 0.72, 1.05 & OR 
0.99, 95%CI 0.97, 1.02, respectively), while adherence to the Mediterranean diet reduced the risk 
of recurrent events by 20% (95%CI 0.67, 0.95). Moreover, a male smoker at the age group of 45-
54 years had 13% higher risk of subsequent events compared to non-smoker, during the decade. 
Conclusions: Risk assessment models are the cornerstone, in clinical and community level, to 
identify healthcare needs, high-risk groups and implement public health actions. 
Keywords: risk scores; acute coronary syndrome prognosis; high-risk groups; public health  
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ΔΗΑΓΧΓΖ 
Παξά ην αδηακθηζβήηεην γεγνλφο φηη ηα ηειεπηαία ρξφληα έρεη ζπληειεζηεί ζεκαληηθή πξφνδνο ζηε 
δηάγλσζε θαη αληηκεηψπηζή ηνπο, ηα θαξδηαγγεηαθά λνζήκαηα εμαθνινπζνχλ λα απνηεινχλ ηελ 
πξψηε αηηία ζαλάηνπ θαη ζπγθαηαιέγνληαη αλάκεζα ζηηο θπξίαξρεο αηηίεο αλαπεξίαο, παγθνζκίσο

1
. 

Ζ γήξαλζε ηνπ πιεζπζκνχ, ην δηαξθέο άγρνο, ε νηθνλνκηθή χθεζε θαη νη αιιαγέο ηνπ ηξφπνπ 
δσήο, απνηεινχλ ηνπο θαζνξηζηηθφηεξνπο παξάγνληεο αχμεζεο ηεο επίπησζεο θαη ηνπ 
επηπνιαζκνχ ηεο λφζνπ. χκθσλα κε πξφζθαηε αλαθνξά ηνπ Παγθφζκηνπ Οξγαληζκνχ Τγείαο 
(ΠΟΤ), ηα θαξδηαγγεηαθά λνζήκαηα αλακέλεηαη λα ιάβνπλ ηελ 1

ε
 θαη 2

ε 
ζέζε ζηε ζεηξά θαηάηαμεο 

ησλ ρξφλησλ λνζεκάησλ κε ηε κεγαιχηεξε επηβάξπλζε, κέρξη ην 2030
2
. Μεηαμχ απηψλ, ην Ομχ 

ηεθαληαίν χλδξνκν (Ο) επζχλεηαη γηα ην κεγαιχηεξν πνζνζηφ, πεξίπνπ 60%, ησλ ρακέλσλ 
εηψλ δσήο ιφγσ αληθαλφηεηαο (Disability-Adjusted Life Years - DALYs), ζπγθξηηηθά κε ηα ππφινηπα 
θαξδηαγγεηαθά λνζήκαηα

3
. Μνινλφηη νη ζηεθαληαίνη αζζελείο δηαηξέρνπλ πςειφ θίλδπλν 

επαλεκθάληζεο θαξδηαγγεηαθνχ επεηζνδίνπ, έκθαζε έρεη δνζεί ζηε βξαρππξφζεζκε πξφγλσζε ηεο 
λφζνπ, κε ην πνζνζηφ ζλεηφηεηαο, ηνλ πξψην ρξφλν, λα θπκαίλεηαη απφ 21% ζηνπο αζζελείο 
ρσξίο αλάζπαζε ηνπ ST  δηαζηήκαηνο (NSTEMI) έσο 31% ζηνπο αζζελείο κε αλάζπαζε ηνπ ST  
δηαζηήκαηνο (STEMI)

4
. Γπζηπρψο φκσο θαίλεηαη λα ππάξρεη θελφ ζηελ αλαγλψξηζε θαη απνηίκεζε 

ησλ παξαγφλησλ θηλδχλνπ πνπ ζπκβάιινπλ ζηε καθξνπξφζεζκε πνξεία ηεο θαξδηαγγεηαθήο 
λφζνπ, ηδηαίηεξα φζσλ εμ απηψλ εκπιέθνληαη ζην ζχγρξνλν ηξφπν δσήο, φπσο π.ρ. ην άγρνο, νη 
δηαηξνθηθέο ζπλήζεηεο θαη ε ζσκαηηθή δξαζηεξηφηεηα.   

Ζ αλάπηπμε ησλ κνληέισλ εθηίκεζεο θαξδηαγγεηαθνχ θηλδχλνπ, φπσο ην κνληέιν ηεο 
κειέηεο Framingham Heart Study γηα ηελ πξσηνγελή πξφιεςε, αιιά θαη ηα κνληέια TIMI, 
PURSUIT θαη GRACE γηα ηε δεπηεξνγελή, ζθνπφ είρε ηνλ έγθαηξν εληνπηζκφ νκάδσλ πςεινχ 
θηλδχλνπ κε απψηεξν ζηφρν ηελ εθαξκνγή απνηειεζκαηηθφηεξεο ζεξαπεπηηθήο παξέκβαζεο

5,6
. 

Παξά ηε ρξεζηκφηεηα ηνπο ζηελ αμηνιφγεζε ηνπ απφιπηνπ θηλδχλνπ, ππνζηεξίδεηαη φηη είλαη 
δχζθνια ζηνλ ππνινγηζκφ ηνπο, εθηηκνχλ κφλν ηε βξαρππξφζεζκε πξφγλσζε ηεο λφζνπ (κέρξη 1

ν
 

έηνο κεηά ηελ εκθάληζε ηνπ πξψηνπ θαξδηαγγεηαθνχ επεηζνδίνπ), ελψ ην δείγκα ησλ αζζελψλ 
ζηνπο νπνίνπο βαζίζηεθαλ πξνέξρεηαη θπξίσο απφ θιηληθέο δνθηκέο ή κεηά απφ ζπγθεθξηκέλεο 
ζεξαπεπηηθέο παξεκβάζεηο (αγγεηνπιαζηηθή, ανξηνζηεθαληαία παξάθακςε). Δπηπξφζζεηα, 
παξακέλεη ην πξφβιεκα εγθπξφηεηάο ηνπο φηαλ εθαξκφδνληαη ζε πιεζπζκηαθέο νκάδεο πνπ 
δηαθέξνπλ ζεκαληηθά απφ ηελ αξρηθή κειέηε (ή πιεζπζκφ-ζηφρν)

7
. Αλαθνξηθά κε ηνλ Διιεληθφ 

πιεζπζκφ, ζηηο αξρέο ηεο δεθαεηίαο ηνπ 2000 παξνπζηάζηεθε ην κνληέιν ηεο κειέηεο 
CARDIO2000, γηα ηελ πξσηνγελή πξφγλσζε αζζελψλ κε νμχ ζηεθαληαίν ζχλδξνκν, δεδνκέλνπ 
φκσο φηη βαζίζηεθε ζε κειέηε αζζελψλ–καξηχξσλ είρε αξθεηνχο κεζνδνινγηθνχο πεξηνξηζκνχο

8
. 

ηε ζπλέρεηα παξνπζηάζζεθε ε αλαβαζκνλφκεζε ηνπ ESC SCORE, ην HellenicSCORE, ην νπνίν 
βαζίζηεθε ζην κνληέιν ηεο Δπξσπατθήο Καξδηνινγηθήο Δηαηξείαο (ESC) γηα ηελ 
πξσηνεκθαληδφκελε θαξδηαγγεηαθή λφζν, πξνζαξκνζκέλν φκσο ζηα ειιεληθά δεδνκέλα

9
. 

Πξφζθαηα, απφ ηελ πνιπθεληξηθή κειέηε GREECS, παξνπζηάζζεθε γηα πξψηε θνξά ζηελ Διιάδα 
κνληέιν θηλδχλνπ γηα ηε δεπηεξνγελή βξαρεία (30 εκέξεο θαη 1 έηνο) πξφγλσζε αζζελψλ κε νμχ 
ζηεθαληαίν ζχλδξνκν

10
. Ωζηφζν, ε καθξνπξφζεζκε πξφγλσζε αζζελψλ κε νμχ ζηεθαληαίν 

ζχλδξνκν, π.ρ. 10εηήο, παξακέλεη άγλσζηε γηα ηνλ ειιεληθφ πιεζπζκφ.  
 θνπφο ηεο παξνχζαο εξγαζίαο ήηαλ ε αλάπηπμε ελφο εχρξεζηνπ κνληέινπ (ζθνξ) 

εθηίκεζεο ηνπ 10εηνχο θηλδχλνπ επαλεκθάληζεο θαξδηαγγεηαθνχ επεηζνδίνπ, ζε αζζελείο κε νμχ 
ζηεθαληαίν ζχλδξνκν (Ο).  
 
ΜΔΘΟΓΟΛΟΓΗΑ 
Η επηδεκηνινγηθή κειέηε GREECS 

Ζ κειέηε GREECS (GREEks acute Coronary Syndrome) απνηειεί κηα επηδεκηνινγηθή, 
πξννπηηθή, πνιπθεληξηθή έξεπλα, πνπ κειεηά ην Ο ζηνλ ειιεληθφ πιεζπζκφ

11
. 

Γείγκα ηεο κειέηεο 
Σν δείγκα ηεο κειέηεο απνηέιεζαλ 2172 δηαδνρηθνί αζζελείο κε δηάγλσζε εμφδνπ Ο, 

πνπ εηζήρζεζαλ ζηηο θαξδηνινγηθέο θιηληθέο ή ζηα ηκήκαηα επεηγφλησλ πεξηζηαηηθψλ 6 γεληθψλ 
λνζνθνκείσλ ηεο Διιάδαο (Ηππνθξάηεην Γεληθφ Ννζνθνκείν Αζελψλ θαη ηα Γεληθά Ννζνθνκεία ηεο 
Εαθχλζνπ, ηεο Καιακάηαο, ηεο Καξδίηζαο, ηεο Λακίαο θαη ηεο Υαιθίδαο), θαηά ην ρξνληθφ δηάζηεκα 
1

ε 
Οθησβξίνπ 2003 έσο θαη 30 επηεκβξίνπ 2004 (1 έηνο). Γηα ηε δηάγλσζε ηνπ Ο ιήθζεθαλ 

ππφςε νη βηνρεκηθνί δείθηεο λέθξσζεο  ηνπ κπνθαξδίνπ (ηξνπνλίλε Η, CPK-MB), ηα 
ειεθηξνθαξδηνγξαθη-θά επξήκαηα, θαη ε θιηληθή εηθφλα ησλ αζζελψλ. Σα θξηηήξηα γηα ηελ δηάγλσζε 
ηνπ Ομέσο Δκθξάγκαηνο ηνπ Μπνθαξδίνπ (ΟΔΜ) νξίζηεθαλ σο ε αχμεζε θαη ζηαδηαθή κείσζε ησλ 
βηνρεκηθψλ δεηθηψλ λέθξσζεο ηνπ κπνθαξδίνπ, κε ηνπιάρηζην έλα απφ ηα αθφινπζα: (α) ηζραηκηθά 
ζπκπηψκαηα, (β) αλάπηπμε παζνινγηθψλ επαξκάησλ Q ζην ειεθηξνθαξδηνγξάθεκα, (γ) 
αλάζπαζε ή θαηάζπαζε ηνπ επάξκαηνο ST ή (δ) αγγεηνπιαζηηθή ησλ ζηεθαληαίσλ

12
 (ESC/ACC, 
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2000), θαη γηα ηελ Αζηαζή ηεζάγρε νξίζηεθε ε εκθάληζε ελφο ηνπιάρηζην επεηζνδίνπ ζηεζάγρεο 
θαηά ηελ εξεκία θαηά ηηο 48 ψξεο κεηά ηελ εηζαγσγή, αλαινγψληαο ζηελ θιάζε III ηεο θαηάηαμεο 
Braunwald

13
. 

Αμηνιόγεζε θαηά ηελ έληαμε ζηε κειέηε (2003-2004) 
 Καηά ηελ έληαμε ζηε κειέηε, θαηαγξάθεθαλ ην ηαηξηθφ ηζηνξηθφ ησλ αζζελψλ (παξνπζία 
αξηεξηαθήο ππέξηαζεο, ππεξρνιεζηεξνιαηκίαο, θαη ζαθραξψδε δηαβήηε), ην νηθνγελεηαθφ ηζηνξηθφ 
πξψηκεο θαξδηαγγεηαθήο λφζνπ, ηα θνηλσληθννηθνλνκηθά θαη αλζξσπνκεηξηθά ραξαθηεξηζηηθά 
(ειηθία, θχιν, χςνο, βάξνο, ε δηαηξνθηθή ζπκπεξηθνξά θαη ν βαζκφο πξνζθφιιεζεο ζην 
Μεζνγεηαθφ δηαηξνθηθφ πξφηππν κέζσ ηνπ δείθηε  MedDietScore (εχξνο ηηκψλ 0 - 55)

14
, θαζψο θαη 

ραξαθηεξηζηηθά ηνπ ηξφπνπ δσήο (θάπληζκα, ζσκαηηθή δξαζηεξηφηεηα, θαηαλάισζε αιθνφι). Ο 
Γείθηεο Μάδαο ψκαηνο (ΓΜ) ππνινγίζηεθε σο ην βάξνο (kg)/ ην χςνο (m

2
). Ωο επαξθήο 

ζσκαηηθή δξαζηεξηφηεηα ζεσξήζεθε ε κέηξηαο έληαζεο δξαζηεξηφηεηα δηάξθεηαο ≥30 
ιεπηά/εβδνκάδα, ζε ζπρλφηεηα ≥3 θνξέο/εβδνκάδα. Καπληζηέο ζεσξήζεθαλ φζνη θάπληδαλ 
ηνπιάρηζηνλ έλα ηζηγάξν ηελ εκέξα ή είραλ δηαθφςεη ην θάπληζκα εληφο δηαζηήκαηνο 12 κελψλ. Ωο 
πξψελ θαπληζηέο νξίζηεθαλ φζνη θάπληδαλ παιαηφηεξα ή δηέθνςαλ γηα πεξηζζφηεξν απφ έλα έηνο, 
πξηλ ηελ έληαμε ζηε κειέηε, νη ππφινηπνη αζζελείο θαηεγνξηνπνηήζεθαλ σο κε θαπληζηέο. Ωο 
αξηεξηαθή ππέξηαζε νξίζηεθαλ ηηκέο αξηεξηαθήο πίεζεο ησλ αζζελψλ άλσ ησλ 140/90 mmHg 
(ζπζηνιηθή/δηαζηνιηθή), σο ππεξρνιεζηεξνιαηκία ηηκέο νιηθήο ρνιεζηεξφιεο λεζηείαο άλσ ησλ 
200 mg/dL θαη σο ζαθραξψδεο δηαβήηεο ηηκέο γιπθφδεο λεζηείαο άλσ ησλ 125 mg/dL ή ε ρξήζε 
εηδηθήο ζεξαπείαο γηα ηελ αληηκεηψπηζε ησλ αλσηέξσ. 
Αμηνιόγεζε θαηά ην 10-εηή επαλέιεγρν (2013-2014) 

ηε 10εηή παξαθνινχζεζε ζπκκεηείραλ λ=1,918 αζζελείο (πνζνζηφ ζπκκεηνρήο 88.3%), 
ελψ νη ππφινηπνη λ=254 αζζελείο ζεσξήζεθαλ σο ινγνθξηκέλα πεξηζηαηηθά θαζψο ε επαθή καδί 
ηνπο ράζεθε κεηά ηνλ επαλέιεγρν ηνπ πξψηνπ έηνπο. Γελ παξαηεξήζεθαλ δηαθνξέο ζηα θιηληθά 
ραξαθηεξηζηηθά θαη ηνλ ηξφπν δσήο κεηαμχ ησλ ζπκκεηερφλησλ ζηε 10εηή παξαθνινχζεζε θαη 
φζσλ ράζεθαλ ζην δηάζηεκα απηφ (φια ηα p>0,50). Ωο θαηαιεθηηθά ζεκεία, κειεηήζεθαλ νη 
πεξηπηψζεηο λέσλ επεηζνδίσλ Ο. πγθεθξηκέλα, κέζα απφ ηνπο ηαηξηθνχο θαθέινπο ησλ 
αζζελψλ νη εξεπλεηέο ηεο κειέηεο θαηέγξαςαλ πιεξνθνξίεο γηα ζαλαηεθφξα ή κε επεηζφδηα νμένο 
εκθξάγκαηνο κπνθαξδίνπ (ΟΔΜ) ή αζηαζνχο ζηεζάγρεο (Α), άιιεο επηβεβαησκέλεο κνξθέο 
ηζραηκίαο (WHO-ICD εθβάζεηο κε θσδηθνχο: 410-414.9, 427.2, 427.6), θαξδηαθή αλεπάξθεηα 
δηαθφξσλ ηχπσλ θαη ρξφληεο αξξπζκίεο (WHO-ICD θσδηθνπνίεζε: 400.0-404.9, 427.0-427.5, 
427.9). 
Βηνεζηθή 

Ζ κειέηε δηελεξγήζεθε ζχκθσλα κε ηε Γηαθήξπμε ηνπ Διζίλθη (3
ε 

αλαζεψξεζε, 1989) πεξί 
αλζξσπίλσλ δηθαησκάησλ θαη εγθξίζεθε απφ ηελ αξκφδηα επηηξνπή ηεο Α‘ Παλεπηζηεκηαθήο 
Καξδηνινγηθήο Κιηληθήο ηνπ Γεληθνχ Ννζνθνκείνπ Αζελψλ «Ηππνθξάηεην». Οη αζζελείο 
ελεκεξψζεθαλ θαη ζπλαίλεζαλ εγγξάθσο γηα ηε ζπκκεηνρή ηνπο. 
Σηαηηζηηθή αλάιπζε 

Σα πεξηγξαθηθά ζηαηηζηηθά γηα ηηο πνζνηηθέο κεηαβιεηέο εκθαλίδνληαη σο κέζε ηηκή (ηππηθή 
απφθιηζε, ΣΑ), ελψ γηα ηηο θαηεγνξηθέο κεηαβιεηέο σο ζπρλφηεηα (%). Οη έιεγρνη ππνζέζεσλ γηα 
ηελ παξνπζία ή φρη θαξδηαγγεηαθψλ ζπκβακάησλ έγηλαλ κε ην θξηηήξην X

2
 ηνπ Pearson γηα ηηο 

θαηεγνξηθέο κεηαβιεηέο θαη ην θξηηήξην t-test γηα ηηο πνζνηηθέο κεηαβιεηέο. Δθαξκφζηεθε ινγηζηηθή 
παιηλδξφκεζε γηα ηνλ έιεγρν ηεο εμάξηεζεο ησλ ραξαθηεξηζηηθψλ ησλ αζζελψλ κε ηελ εκθάληζε 
θαξδηαγγεηαθψλ επεηζνδίσλ ζηε 10εηία. Οη αλεμάξηεηεο κεηαβιεηέο ειέγρζεθαλ γηα πνιπ-
ζπγγξακηθφηεηα κέζσ ζπληειεζηψλ ζπζρέηηζεο ησλ θαηάινηπσλ. Ζ θαιή πξνζαξκνγή ηνπ 
ππνδείγκαηνο αμηνινγήζεθε κε ην θξηηήξην Hosmer-Lemeshow. Γελ ρξεζηκνπνηήζεθαλ κνληέια 
αλαινγηθψλ θηλδχλσλ θαηά Cox, κηα θαη ζε έλα πνζνζηφ ησλ αζζελψλ (πεξίπνπ 10%) ε αθξηβήο 
εθηίκεζε ηνπ ρξφλνπ πνπ ζπλέβε ην θαξδηαγγεηαθφ επεηζφδην δελ ήηαλ απνιχησο αθξηβήο. ηε 
ζπλέρεηα, θαη γηα ηνλ ππνινγηζκφ ησλ Πηλάθσλ θηλδχλνπ, εθηηκήζεθε ν απφιπηνο 10εηήο θίλδπλνο 
κέζσ ηεο ζπλάξηεζεο logit, θαη ηα απνηειέζκαηα δηαζηξσκαηψζεθαλ κε βάζε ην θχιν θαη ηελ 
ειηθηαθή νκάδα, θαη πεξαηηέξσ, κε ην επίπεδν ζσκαηηθήο δξαζηεξηφηεηαο, ηελ θαπληζηηθή 
ζπκπεξηθνξά, ην MedDietScore, ηελ παξνπζία ππεξρνιεζηεξνιαηκίαο, ζαθραξψδνπο δηαβήηε θαη 
ππέξηαζεο. Ο εθηηκνχκελνο 10εηήο απφιπηνο θίλδπλνο νκαινπνηήζεθε κε ηελ ηερληθή ηνπ 
θπιηφκελνπ κέζνπ φξνπ. Τπνινγίζηεθε αθφκε ην βέιηηζην δηαρσξηζηηθφ θαηψθιη-πηζαλφηεηα κε 
βάζε ηηο θακπχιεο ROC θαη ππνινγίζηεθαλ ε επαηζζεζία, εηδηθφηεηα, ζεηηθή δηαγλσζηηθή αμία θαη 
αξλεηηθή δηαγλσζηηθή αμία ηνπ ηειηθνχ ινγηζηηθνχ κνληέινπ. Ζ επεμεξγαζία θαη αλάιπζε ησλ 
δεδνκέλσλ έγηλε ρξεζηκνπνηψληαο ην ζηαηηζηηθφ πξφγξακκα IBM SPSS statistics 21 (IBM Hellas, 
Athens, Greece). 
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ΑΠΟΣΔΛΔΜΑΣΑ 
Ζ 10εηήο επίπησζε λένπ (ζαλαηεθφξνπ ή κε) θαξδηαγγεηαθνχ επεηζνδίνπ ήηαλ λ=811 

(37,3%) (78,8% ζηνπο άλδξεο θαη 21,2% ζηηο γπλαίθεο, p=0,01).  Απφ ηα 811 πεξηζηαηηθά, ηα 383 
(47,3%) ήηαλ ζαλαηεθφξα. Ζ 10εηήο θαξδηαγγεηαθή ζλεηφηεηα ήηαλ 17,7% (74,5% ζηνπο άλδξεο 
θαη 25,5% ζηηο γπλαίθεο, p=0,01). Ο δηάκεζνο ρξφλνο επηβίσζεο ήηαλ 8,08 έηε γηα ηνπο άλδξεο θαη 
7,78 έηε γηα ηηο γπλαίθεο (p=0,07). ηνλ Πίλαθα 1 παξνπζηάδνληαη ηα αξρηθά θνηλσληθφ-
δεκνγξαθηθά, θιηληθά ραξαθηεξηζηηθά θαη ηξφπνπ δσήο ηνπ δείγκαηνο ησλ αζζελψλ αλάινγα κε ηελ 
εκθάληζε ή φρη θαξδηαγγεηαθνχ επεηζνδίνπ, θαηά ηε δηάξθεηα ηεο 10εηίαο. Οη αζζελείο πνπ 
εκθάληζαλ (ζαλαηεθφξν ή κε) θαξδηαγγεηαθφ επεηζφδην ήηαλ πην πηζαλφ λα είλαη κεγαιχηεξνη ζε 
ειηθία (p=0,003), άλδξεο (p=0,01) θαη κε ηζηνξηθφ ζαθραξψδε δηαβήηε (p=0,03).  

 

Πίλαθαο  1. Πεξηγξαθηθά ραξαθηεξηζηηθά ησλ ζπκκεηερφλησλ ζηελ κειέηε αλάινγα κε ηελ εκθάληζε θαξδηαγγεηαθνχ 
επεηζνδίνπ ζηε 10εηία. 

 Δκθάληζε 
Καξδηαγγεηαθνύ 
Δπεηζνδίνπ ζηε 

δεθαεηία 

Απνπζία 
Καξδηαγγεηαθνύ 
Δπεηζνδίνπ ζηε 

δεθαεηία 

p 

Ζιηθία (έηε), κέζε ηηκή (ΣΑ) 67,2 (13,0) 65,5 (13,0) 0,003 

Φχιν (άξξελεο) , n (%) 639 (79) 1010 (74) 0,016 

Γείθηεο Μάδαο ψκαηνο (kg/m
2
) , κέζε ηηκή (ΣΑ) 27,5 (3,8) 27,6 (3,9) 0,760 

Έηε εθπαίδεπζεο, κέζε ηηκή (ΣΑ) 7,6 (4,3) 7,8 (4,3) 0,356 

σκαηηθή Γξαζηεξηφηεηα, n (%) 273 (36) 505 (40) 0,113 

Καπληζηέο, n (%) 256 (32) 416 (31) 0,668 

MedDietScore (0-55) , κέζε ηηκή (ΣΑ) 28,1 (5,7) 28,5 (5,7) 0,113 

Οηθνγελεηαθφ ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ, n (%) 297 (38) 452 (35) 0,129 

Ηζηνξηθφ αξηεξηαθήο ππέξηαζεο, n (%) 435 (55) 698 (52) 0,212 

Ηζηνξηθφ ππεξρνιεζηεξνιαηκίαο, n (%) 335 (47) 537 (46) 0,752 

Ηζηνξηθφ ζαθραξψδε δηαβήηε, n (%) 259 (35) 379 (30) 0,037 

 
 
Με βάζε ηελ πνιιαπιή ινγηζηηθή παιηλδξφκεζε παξαηεξήζεθε φηη (Πίλαθαο 2), νη άλδξεο 

είραλ 46% κεγαιχηεξν θίλδπλν λα ππνζηνχλ δεχηεξν θαξδηαγγεηαθφ επεηζφδην θαηά ηε 10εηία (95% 
Γηάζηεκα Δκπηζηνζχλεο (ΓΔ) 1,170 - 1,831), ε ζσκαηηθή δξαζηεξηφηεηα θαη ε κεγαιχηεξε 
πηνζέηεζε ζηε Μεζνγεηαθή δηαηξνθή είραλ πξνζηαηεπηηθή επίδξαζε ζηνλ 10εηή θαξδηαγγεηαθφ 
θίλδπλν (ρεηηθφο Λφγνο (Λ) 0,87, 95%ΓΔ 0,71 - 1,05, θαη 0,80, 95%ΓΔ 0,66 - 0,95, αληηζηνίρσο). 
Σν νηθνγελεηαθφ ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ θαη ην αηνκηθφ ηζηνξηθφ ζαθραξψδε δηαβήηε 
θάλεθε λα είλαη απφ ηνπο πην ηζρπξνχο επηβαξπληηθνχο παξάγνληεο (Λ 1,19, 95%ΓΔ 0,98 - 1,43 
& Λ 1,16, 95%ΓΔ 0,95 - 1,41, αληηζηνίρσο). 
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Πίλαθαο 2: Σν κνληέιν ηεο ινγηζηηθήο παιηλδξφκεζεο γηα ηνλ 10εηή θαξδηαγγεηαθφ θίλδπλν ησλ ζπκκεηερφλησλ 
ηεο κειέηεο GREECS. 

 ρεηηθόο Λόγνο 95% Γηάζηεκα 
Δκπηζηνζύλεο 

Ζιηθία (αλά 1 έηνο) 1,01 (1,006 - 1,022) 

Φχιν (άξξελεο) 1,46 (1,170 - 1,831) 

Γείθηεο Μάδαο ψκαηνο ≥ 25,5 kg/m
2 

1,15 (0,942 - 1,400) 

Έηε εθπαίδεπζεο (αλά 1 έηνο) 0,99 (0,970 - 1,018) 

σκαηηθή Γξαζηεξηφηεηα (Ν/Ο) 0,87 (0,716 - 1,051) 

Κάπληζκα (Ν/Ο) 1,10 (0,894 - 1,355) 

MedDietScore ≥ 29/55 έλαληη <= 29/55 0,80 (0,666 - 0,951) 

Οηθνγελεηαθφ ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ (Ν/Ο) 1,19 (0,983 - 1,437) 

Ηζηνξηθφ  αξηεξηαθήο ππέξηαζεο (Ν/Ο) 1,08 (0,898 - 1,304) 

Ηζηνξηθφ ππεξρνιεζηεξνιαηκίαο (Ν/Ο) 1,08 (0,886 - 1,304) 

Ηζηνξηθφ ζαθραξψδε δηαβήηε (Ν/Ο) 1,16 (0,953 - 1,416) 

 
 
Γηαγλσζηηθή ηθαλόηεηα ηνπ ζθνξ ζηε δεπηεξνγελή εθηίκεζε ηεο καθξνπξόζεζκεο 
πξόγλσζεο ηεο λόζνπ 
 ηνλ Πίλαθα 3 παξνπζηάδεηαη ν 10εηήο απφιπηνο θίλδπλνο επαλεκθάληζεο θαξδηαγγεηαθνχ 
επεηζνδίνπ αλά θχιν, ειηθία, θαπληζηηθέο ζπλήζεηεο, ζσκαηηθή δξαζηεξηφηεηα, βαζκφ 
πξνζθφιιεζεο ζηε Μεζνγεηαθή δηαηξνθή θαη  θιηληθά ραξαθηεξηζηηθά (αξηεξηαθή ππέξηαζε, 
ππεξρνιεζηεξνιαηκία θαη ζαθραξψδεο δηαβήηεο.  

Ζ βέιηηζηε δηαρσξηζηηθή ηηκή ηνπ κνληέινπ σο πξνο ηνλ 10εηή θαξδηαγγεηαθφ θίλδπλν (κε 
βάζε ηελ θακπχιε ROC) ήηαλ 0,332 ή 33,2%. χκθσλα κε ην κνληέιν, αζζελείο κε ππνινγηδφκελν 
θίλδπλν κηθξφηεξν απφ απηήλ ηελ ηηκή θαηαηάζζνληαη ζηελ νκάδα «ρακεινχ» θηλδχλνπ θαη 
αζζελείο κε ππνινγηδφκελν θίλδπλν κεγαιχηεξν απηήο ηεο ηηκήο θαηαηάζζνληαη ζηελ νκάδα 
«πςεινχ» θηλδχλνπ. Ο ζπλδπαζκφο επαηζζεζίαο, εηδηθφηεηαο, ζεηηθήο δηαγλσζηηθήο αμίαο, θαη 
αξλεηηθήο δηαγλσζηηθήο αμίαο γηα απηφ ην θαηψθιη ήηαλ: 80,5%, 30,7%, 42,5% θαη 71,3%. Σν 
αληίζηνηρν εκβαδφλ θάησ απφ ηελ θακπχιε ROC (AUC, Area Under the Curve) γηα ην ππφδεηγκα 
ήηαλ ίζν κε 0,578 (95%ΓΔ 0,553, 0,602). 
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Πίλαθαο 3. Μέζνο ππνινγηδφκελνο 10εηήο θαξδηαγγεηαθφο θίλδπλνο ζε αζζελείο κε Ο αλά ειηθηαθή νκάδα, θχιν, θαη ηελ 
θαηάζηαζε σο πξνο ηελ ζσκαηηθή δξαζηεξηφηεηα, ην θάπληζκα, ηνλ δείθηε MedDietScore, ηελ ππέξηαζε, ηελ 
ππεξρνιεζηεξνιαηκία, θαη ηνλ ζαθραξψδε δηαβήηε, φπσο ππνινγίζηεθε απφ ην δείγκα ηεο κειέηεο GREECS. 

 
< 45 έηε 45 - 54 έηε 55 - 64 έηε 65 - 74 έηε 75 έηε 

 

Γπλαίθεο Άλδξεο Γπλαίθεο Άλδξεο Γπλαίθεο Άλδξεο Γπλαίθεο Άλδξεο Γπλαίθεο Άλδξεο 

σκαηηθά Γξαζηήξηνη 23% 29% 24% 33% 27% 35% 30% 38% 32% 39% 

σκαηηθά Αδξαλείο 26% 32% 28% 36% 31% 39% 34% 42% 36% 44% 

Με- θαη πξψελ 
θαπληζηέο 

24% 29% 25% 32% 28% 36% 31% 39% 34% 42% 

Νπλ θαπληζηέο 25% 33% 27% 36% 30% 39% 33% 41% 35% 43% 

MedDietScore ≥ 29/55 23% 28% 24% 32% 27% 35% 30% 38% 32% 40% 

MedDietScore < 29/55 27% 34% 29% 37% 33% 40% 36% 44% 38% 46% 

Ννξκνηαζηθνί 24% 30% 26% 33% 28% 36% 31% 39% 33% 41% 

Τπεξηαζηθνί 26% 36% 28% 37% 30% 39% 33% 41% 35% 43% 

Ννξκνρνιεζηεξνιαηκηθνί 25% 29% 26% 33% 28% 36% 32% 39% 34% 41% 

Τπεξρνιεζηεξνιαηκηθνί 26% 32% 27% 35% 31% 38% 33% 41% 35% 44% 

Με Γηαβεηηθνί 24% 30% 26% 33% 28% 36% 31% 39% 33% 41% 

Γηαβεηηθνί 28% 36% 30% 38% 32% 40% 36% 43% 37% 45% 

εκείσζε. Οη ηηκέο ζηα θειηά ηνπ Πίλαθα αθνξνχλ απφιπην 10εηή θίλδπλν ζαλαηεθφξνπ ή κε 
θαξδηαγγεηαθνχ επεηζνδίνπ, ζε αζζελή πνπ έρεη ήδε ππνζηεί Ο. Οη ρξσκαηηζκνί είλαη ελδεηθηηθνί 
θαη δελ απνηππψλνπλ θάπνηα ηεθκεξησκέλε δηαζηξσκάησζε ηνπ θηλδχλνπ. Οη ηηκέο έρνπλ 
εμνκαιπλζεί θαη πξνηείλεηαη λα κελ αμηνινγνχληαη σο απφιπηεο, αιιά ζπγθξηηηθά, π.ρ., άλδξαο 45 
– 54 εηψλ πνπ είλαη ζσκαηηθά αδξαλήο δηαηξέρεη 36%/33% = 1,09 θνξέο κεγαιχηεξν θίλδπλν ζε 
ζχγθξηζε κε θάπνηνλ ζπλνκήιηθν ηνπ αιιά ζσκαηηθά δξαζηήξην. 
 
 
ΤΕΖΣΖΖ 
ηελ παξνχζα εξγαζία παξνπζηάζζεθε, γηα πξψηε θνξά, ην κνληέιν  εθηίκεζεο 10εηνχο θηλδχλνπ 
επαλεκθάληζεο (ζαλαηεθφξνπ ή κε) θαξδηαγγεηαθνχ επεηζνδίνπ, ζε ζηεθαληαίνπο αζζελείο. Σα 
απνηειέζκαηα έξρνληαη ζε ζπκθσλία κε ηελ έθζεζε ηνπ Παγθφζκηνπ Οξγαληζκνχ Τγείαο " 
Παξάγνληεο Κηλδχλνπ 2009", πνπ αλαθέξεηαη φηη, ν ζχγρξνλνο ηξφπνο δσήο ζε ζπλδπαζκφ κε 
πςειή αξηεξηαθή πίεζε, παρπζαξθία, απμεκέλα επίπεδα ρνιεζηεξφιεο θαη γιπθφδεο  αίκαηνο, 
επζχλεηαη γηα πεξηζζφηεξν απφ ηα ηξία ηέηαξηα ηεο ηζραηκηθήο θαξδηνπάζεηαο. Ζ εμάιεηςε ηεο 
έθζεζεο ζηνπο παξαπάλσ παξάγνληεο ζα απμήζεη ην πξνζδφθηκν δσήο θαηά ζρεδφλ 5 έηε

15
. Ζ πην 

πξφζθαηε αλαθνξά ηεο Ακεξηθαληθήο Καξδηνινγηθήο Δηαηξείαο θαη ηνπ Ακεξηθαληθνχ Κνιεγίνπ 
Καξδηνινγίαο (AHA/ACC,2014) επηζεκαίλεη επηά παξακέηξνπο ηδαληθήο θαξδηαγγεηαθήο πγείαο «7 
health metrics» εθ ησλ νπνίσλ νη 4 αθνξνχλ ζηνλ ηξφπν δσήο (δηαθνπή θαπλίζκαηνο, επαξθή 
ζσκαηηθή δξαζηεξηφηεηα, πγηεηλή δηαηξνθή, ηδαληθφ ζσκαηηθφ βάξνο) θαη νη 3 ζε βηνρεκηθνχο 
δείθηεο, φκσο άκεζα εμαξηεκέλνη απφ ηνλ ηξφπν δσήο (θπζηνινγηθέο ηηκέο ρνιεζηεξφιεο, 
αξηεξηαθήο πίεζεο θαη γιπθφδεο αίκαηνο, φρη φκσο σο απνηέιεζκα ζεξαπεπηηθήο αγσγήο)

16
.  

ζνλ αθνξά ηε δηαγλσζηηθή αθξίβεηα ηνπ πξνηεηλφκελνπ κνληέινπ, απηή ραξαθηεξίδεηαη 
σο κέηξηα, αλαδεηθλχνληαο ηελ πνιππινθφηεηα ηεο δεπηεξνγελνχο πξφιεςεο ηεο θαξδηαγγεηαθήο 
λφζνπ. Αλ θαη αληρλεχνληαη πεξίπνπ 4 ζηνπο 5 κειινληηθνχο επαλαλνζνχληεο, παξαηεξείηαη 
κεησκέλε εηδηθφηεηα, αιιά θαη ζεηηθή θαη αξλεηηθή δηαγλσζηηθή αμία ηνπ κνληέινπ θηλδχλνπ. Γηα 
ιφγνπο φκσο ζχγθξηζεο, ρξήζηκν είλαη λα αλαθεξζεί εδψ φηη ηα ζθνξ θηλδχλνπ ησλ κειεηψλ TIMI, 
PURSUIT θαη GRACE (κε δηαθνξεηηθνχο παξάγνληεο ην θαζέλα), είραλ AUC ίζν κε 0,585, 0,630 
θαη 0,715 αληίζηνηρα, ζε βάζνο ρξφλνπ 1 έηνο κεηά ηελ εκθάληζε ηνπ πξψηνπ επεηζνδίνπ

5
. Σα 

απνηειέζκαηα ηνπ παξφληνο κνληέινπ θηλδχλνπ θαίλεηαη λα είλαη ζπγθξίζηκα κε απηά ηνπ TIMI θαη 
ηνπ PURSUIT, ζε ρξνληθφ δηάζηεκα 10 θνξέο κεγαιχηεξν απφ απηά. 

Ζ ζπλνιηθή, νιηζηηθή εθηίκεζε ηνπ θαξδηαγγεηαθνχ θηλδχλνπ κέζσ καζεκαηηθψλ κνληέισλ 
απνηειεί επηηαθηηθή αλάγθε ηεο επνρήο καο θαη πηνζεηείηαη απφ φιεο ηηο κεγάιεο θαξδηνινγηθέο 
εηαηξείεο. Γελ είλαη ιίγνη απηνί πνπ πηζηεχνπλ φηη ε κνληεινπνίεζε ηνπ θηλδχλνπ ζπλεηέιεζε ζηε 



Βελεηία Ννηαξά, Γηδαθηνξηθή Γηαηξηβή 

207 

 

κείσζε ηεο θαξδηαγγεηαθήο λνζεξφηεηαο, αιιά θαη ζηελ θαιχηεξε δηαρείξηζε ηνπ αζζελή. Ήδε νη 
εξεπλεηέο ηεο κειέηεο GREECS (2003-2004) έρνπλ πξνηείλεη έλα αμηφπηζην κνληέιν εθηίκεζεο ηεο 
βξαρππξφζεζκεο θαξδηαγγεηαθήο ζλεηφηεηαο (ελδνλνζνθνκεηαθήο θαη 30 εκέξεο κεηά ηελ έμνδν 
απφ ην λνζνθνκείν), ιακβάλνληαο ππφςε ηνπο θιαζηθνχο θιηληθνχο θαη βηνρεκηθνχο δείθηεο 
κπνθαξδηαθήο βιάβεο, θαηά ηελ εηζαγσγή ησλ αζζελψλ ζην λνζνθνκείν

17
. Δλψ φκσο ηα κνληέια 

θηλδχλνπ βξαρππξφζεζκεο πξφγλσζεο έρνπλ ζεκαληηθφ ξφιν ζηνλ έγθαηξν θαζνξηζκφ 
θαηάιιειεο θαξκαθεπηηθήο ή θαη παξεκβαηηθήο αγσγήο ηεο ζηεθαληαίαο λφζνπ, δελ κπνξνχλ λα 
εθηηκήζνπλ ηνλ θίλδπλν κεηαγελέζηεξσλ επηπινθψλ

18
. Ζ πνιππαξαγνληηθή θχζε ησλ 

θαξδηαγγεηαθψλ λνζεκάησλ ζπλδέεηαη άκεζα κε ηνλ ηξφπν δσήο, ηφζν ζε πξσηνγελέο φζν θαη ζε 
δεπηεξνγελέο επίπεδν, θαζηζηψληαο επηηαθηηθή ηελ αλάγθε εληνπηζκνχ θαη ελεκέξσζεο αηφκσλ κε 
ή ρσξίο δηαγλσζκέλε λφζν 

19,20
.  

Παξφια απηά, ε καθξνρξφληα ζπκκφξθσζε ησλ αζζελψλ ζηηο αιιαγέο ηνπ ηξφπνπ δσήο 
πνπ απαηηεί ε λφζνο παξακέλεη ζε ρακειά επίπεδα θαη έλα κεγάιν πνζνζηφ απηψλ ππνηξνπηάδεη 
ζε παιηέο ζπλήζεηεο, δπζρεξαίλνληαο έηζη ηελ πξφγλσζε ηεο

21
. Καηά ζπλέπεηα ε εθηίκεζε ηνπ 

θηλδχλνπ, ζε βάζνο ρξφλνπ, απνηειεί αλαγθαία θαη ηθαλή ζπλζήθε γηα ηελ απνηειεζκαηηθφηεξε 
δηαρείξηζε ηεο αζζέλεηαο θαη ηε κείσζε ηνπ θνξηίνπ λνζεξφηεηαο. Ωζηφζν, ππνζηεξίδεηαη φηη ζηε 
δεπηεξνγελή πξφιεςε νη ζηεθαληαίνη αζζελείο ζεσξνχληαη θαη αληηκεησπίδνληαη σο αζζελείο 
πςεινχ θηλδχλνπ θαη επηπιένλ ην φθεινο πνπ πξνθχπηεη απφ ηελ ηξνπνπνίεζε ησλ παξαγφλησλ 
θηλδχλνπ είλαη ζρεδφλ παξφκνην ηφζν ζηνπο αζζελείο πςεινχ φζν θαη ζηνπο αζζελείο ρακεινχ 
θηλδχλνπ

22,23
. Δληνχηνηο, έλαο κεραληζκφο αλαβάζκηζεο ηεο παξερφκελεο θξνληίδαο πγείαο, 

κείσζεο ηνπ θφζηνπο ζεξαπείαο θαη βειηίσζεο ηεο πνηφηεηα δσήο ησλ θαξδηαγγεηαθψλ αζζελψλ 
απνηειεί ε ηαμηλφκεζε ηνπο ζε νκάδεο θηλδχλνπ, ππνδεηθλχνληαο ηελ αλαγθαηφηεηα αμηνιφγεζεο 
ηνπ ζπλνιηθνχ θηλδχλνπ

24
. Σα ηειεπηαία ρξφληα νη ζηξαηεγηθέο πξφιεςεο θαη ζεξαπείαο 

απνζθνπνχλ ζηελ εθαξκνγή εμαηνκηθεπκέλεο πξνζέγγηζεο θαη ζπκβνπιεπηηθήο ππνζηήξημεο γηα 
ηνλ ηξφπν δσήο, ιακβάλνληαο ππφςε ηηο ηδηαηηεξφηεηεο εθάζηνπ αζζελή. Σα κνληέια θηλδχλνπ 
(πξσηνγελψο θαη δεπηεξνγελψο) βνεζνχλ ζηελ πινπνίεζε ζηνρεπφκελεο παξέκβαζεο θαη 
δείρλνπλ παξαζηαηηθά ην κειινληηθφ θίλδπλν εκθάληζεο θαη επαλεκθάληζεο ζαλαηεθφξνπ ή κε 
θαξδηαγγεηαθνχ επεηζνδίνπ

25
. 

Πεξηνξηζκνί 
 Ζ παξνχζα εξγαζία έρεη νξηζκέλα κεζνδνινγηθά ζθάικαηα πνπ πξέπεη λα 
αλαγλσξηζζνχλ. Καη‘ αξρήλ, δε ιήθζεθε ππφςε νπνηαδήπνηε ηξνπνπνίεζε ηεο ζπκπεξηθνξάο 
θαηά ηε δηάξθεηα ηεο 10εηίαο, ε νπνία ζα κπνξνχζε λα ππέξ ή ππνεθηηκήζεη ηε δηαγλσζηηθή 
ηθαλφηεηα ηνπ κνληέινπ. Οη  αζζελείο, πνπ ράζεθαλ κεηά ηνλ 1

ν
  ρξφλν παξαθνινχζεζεο 

ζεσξήζεθαλ, θαηά ηελ αλάιπζε, ινγνθξηκέλεο πεξηπηψζεηο, ελψ δελ ιήθζεθε ππφςε ν ρξφλνο γηα 
ην ζπκβάλ, νχηε ν ρξφλνο πνπ είρε παξέιζεη απφ ην αξρηθφ ζπκβάλ πνπ ηνπο ελέηαμε ζηε κειέηε.  
πκπεξάζκαηα 

Σν πξνηεηλφκελν κνληέιν εθηίκεζεο 10εηνχο θαξδηαγγεηαθνχ θηλδχλνπ έξρεηαη λα θαιχςεη 
έλα θελφ πνπ ππάξρεη ζηε δεπηεξνγελή πξφιεςε ησλ θαξδηαγγεηαθψλ λνζεκάησλ, θαζψο απνηηκά 
πνηθίια ραξαθηεξηζηηθά πνπ ζρεηίδνληαη κε ηε καθξνπξφζεζκε πξφγλσζε ηεο ζηεθαληαίαο λφζνπ. 
Με ηελ νξζή θαη ιεινγηζκέλε ρξήζε ηνπ απφ ηνπο εηδηθνχο κπνξεί λα ζπλεηζθέξεη ζηελ θαιχηεξε 
ζπκκφξθσζε ησλ αζζελψλ ζηηο ζεξαπεπηηθέο παξεκβάζεηο. Γελ πξέπεη φκσο λα ζεσξεζεί σο ην 
αληηπξνζσπεπηηθφ εξγαιείν γηα ηνλ ειιεληθφ πιεζπζκφ, θαη αθφκα κεγαιχηεξεο κειέηεο, κε 
αληηπξνζσπεπηηθφηεξν δείγκα αζζελψλ πξέπεη λα ζπγθεληξσζνχλ γηα λα εθηηκεζεί ν 10εηήο 
θαξδηαγγεηαθφο θίλδπλνο ηνπ ζηεθαληαίνπ αζζελή ζηελ Διιάδα. ε θάζε φκσο πεξίπησζε ζα 
πξέπεη λα αλαγλσξηζζεί φηη ηα κνληέια εθηίκεζεο θηλδχλνπ απνηεινχλ ην βαζηθφ ππιψλα, ηφζν ζε 
θιηληθφ φζν θαη ζε θνηλνηηθφ επίπεδν, γηα ηνλ εληνπηζκφ αλαγθψλ ή νκάδσλ πςεινχ θηλδχλνπ θαη 
ηεξάξρεζε δξάζεσλ δεκφζηαο πγείαο. 
 

Δπραξηζηίεο 

Οη ζπγγξαθείο ζα ήζειαλ λα παξνπζηάζνπλ θαη λα επραξηζηήζνπλ ηνπο εξεπλεηέο ηεο κειέηεο 
GREECS: Αζαλάζην Καξαλάζην, Λάκπξν Ρίδν, Μηράιε Μπαξκπαξνχζζε, Γεψξγην Καζζηκάηε, 
Γεψξγην Γηαλλφπνπιν, νθία Αξάπε, Θεφδσξν Γηαιέκην, Κσλζηαληίλα Μαζζνχξα, θεχν ηδέξε, 
Νίθν Γαζθαιφπνπιν, Διέλε Σζνκπαλάθε, Μφζρσ Μηραινπνχινπ, Διέλε Καιιή, Μαξγαξίηα 
Βέξδε, Νίθν Βαζηιείνπ, Γέζπνηλα Σδαλφγινπ, Γεσξγία Κνχιε, εκίλα Κνπξνχπε, Μαξηθέε 
Μπαιιή, Ηθηγέλεηα ηεξγηνχιε, Βηβή Σζφκπνιε γηα ηε βνήζεηά ηνπο ζηε θπζηθή εμέηαζε, θαηά ην 
αξρηθφ θαη ηειηθφ ζηάδην ηεο κειέηεο, θαζψο θαη ζηνλ Καζεγεηή Υξηζηφδνπιν ηεθαλάδε γηα ηε 
βνήζεηά ηνπ ζην ζρεδηαζκφ ηεο κειέηεο, ζηελ έληαμε ησλ αζζελψλ ζην πξσηφθνιιν θαη ζηελ 
αμηνιφγεζε ηεο παξνχζαο εξγαζίαο θαη ζηνλ Αιέμαλδξν Υαιακαλδάξε γηα ηε δηαρείξηζε ηεο βάζεο 
δεδνκέλσλ.  
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5. πδήηεζε 
 κειέηε GREECS απνηέιεζε πξσηνπφξα έξεπλα ζηνλ ειιεληθφ 

πιεζπζκφ, θαζψο γηα πξψηε θνξά εθηηκήζεθε ε εηήζηα επίπησζε ηνπ 

Ο, θαη πξνζδηνξίζηεθαλ παξάγνληεο θηλδχλνπ ηεο λφζνπ. 

Γεκνζηεχζεηο ηεο κειέηεο έρνπλ ζπλαληήζεη κεγάιε απήρεζε ζηε δηεζλή 

βηβιηνγξαθία. Έθηνηε, δελ έρεη πξαγκαηνπνηεζεί άιιε επηδεκηνινγηθή κειέηε πνπ 

λα εμεηάδεη ζε βάζνο ρξφλνπ ηελ πνξεία ησλ αζζελψλ απηψλ, θαη ηε θπζηθή 

εμέιημε ηεο λφζνπ, ζηελ Διιάδα, ελψ νη δηεζλείο επηδεκηνινγηθέο κειέηεο πνπ 

κειεηνχλ ηε καθξνπξφζεζκε πξφγλσζε ηεο ζηεθαληαίαο λφζνπ ζπαλίδνπλ θαη 

εζηηάδνληαη θπξίσο ζην ξφιν ηεο θαξκαθεπηηθήο αγσγήο. Λφγσ ηεο έιιεηςεο 

ζπγθεθξηκέλσλ επηζηεκνληθψλ δεδνκέλσλ, ζθνπόο ηεο παξνχζαο δηδαθηνξηθήο 

δηαηξηβήο ήηαλ λα θαηαγξάςεη ηε 10εηή επίπησζε (2004-2014) δεχηεξεο 

εθδήισζεο Ο ζηελ Διιάδα, εζηηάδνληαο ζηνπο θνηλσληθφ-νηθνλνκηθνχο θαη 

ζπκπεξηθνξηζηηθνχο πξνζδηνξηζηέο πνπ ζπλεηέιεζαλ ζηελ πξφγλσζε ηεο λφζνπ. 

Αλαδείρζεθαλ ζεκαληηθά επξήκαηα γηα ηε ράξαμε θαη πινπνίεζε εζληθήο 

ζηξαηεγηθήο γηα ηε Γεκφζηα Τγεία, κε απψηεξν ζηφρν ηε δεκηνπξγία ελφο 

πγεηνλνκηθνχ ζπζηήκαηνο πνπ λα πξνάγεη ηελ πγεία ηνπ πιεζπζκνχ αιιά θαη λα 

πξναζπίδεη ηε ρξφληα λνζεξφηεηα ζε θνηλνηηθφ επίπεδν. Οη ζχγρξνλεο θνηλσληθέο 

θαη νηθνλνκηθέο εμειίμεηο απαηηνχλ κηα πνιπδηάζηαζε πξνζέγγηζε ζηελ έλλνηα ηεο 

πγείαο θαη ηεο αζζέλεηαο, εζηηάδνληαο ηελ πξνζνρή  ζηνλ ηξφπν δσήο θαη ζηε 

ζπκπεξηθνξά ηφζν ησλ πγηψλ αηφκσλ φζν θαη ησλ αζζελψλ, θαζψο απνηεινχλ 

ηνλ θχξην ππιψλα βειηίσζεο ηεο πνηφηεηαο δσήο αιιά θαη κείσζεο ηεο 

επηβάξπλζεο ησλ ρξφλησλ λνζεκάησλ. 

5.1 Βαζηθόηεξα επξήκαηα  

5.1.1 Δπίπεδν εθπαίδεπζεο θαη 10εηήο επίπησζε ηνπ ΟΣΣ 

Σα επξήκαηα ηεο παξνχζαο δηαηξηβήο αλέδεημαλ ηελ αξλεηηθή ζπζρέηηζε κεηαμχ 

ηνπ ρακεινχ επηπέδνπ εθπαίδεπζεο θαη ηεο 10εηνχο επίπησζεο ηνπ Ο, θαζψο 

επίζεο θαη ηεο ζλεζηκφηεηαο απφ θάζε αηηία. Ωζηφζν, ην πςειφ επίπεδν 

εθπαίδεπζεο δε θάλεθε λα είλαη ηδηαίηεξα πξνζηαηεπηηθφ ζηνπο θαξδηαγγεηαθνχο 

αζζελείο, φπσο ζεσξείην κέρξη ζήκεξα. 

πγθεθξηκέλα, νη αζζελείο κε ρακειφ επίπεδν εθπαίδεπζεο πηνζεηνχζαλ έλαλ πην 

αλζπγηεηλφ ηξφπν δσήο θαη παξνπζίαδαλ πςειφηεξα πνζνζηά ζπλλνζεξφηεηαο, 

Ζ 
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ζπγθξηηηθά κε ηνπο αζζελείο πνπ είραλ πεξηζζφηεξα έηε ζπνπδψλ. Παξφκνηα 

απνηειέζκαηα παξαηεξήζεθαλ θαη ζηηο κειέηεο EUROASPIRE II θαη NHANES 

2007- 2010, φπνπ νη θαξδηαγγεηαθνί αζζελείο κε ιηγφηεξα έηε εθπαίδεπζεο 

παξέκελαλ θαπληζηέο ζε κεγαιχηεξν πνζνζηφ (Kotseva et al, 2009; Tang et al, 

2013). Ζ νηθνλνκηθή θξίζε ησλ ηειεπηαίσλ εηψλ θάλεθε λα επεξεάδεη πεξηζζφηεξν 

ηνπο αζζελείο ρακεινχ εθπαηδεπηηθνχ επηπέδνπ ζρεηηθά κε ηε ζπκκφξθσζε ζηε 

θαξκαθεπηηθή αγσγή, ιφγσ έιιεηςεο θνηλσληθήο ππνζηήξημεο θαη νηθνλνκηθήο 

δπζπξαγίαο (OECD, 2013). Αλαθνξηθά κε ηε ζπλλνζεξφηεηα παξαηεξήζεθε φηη, ε 

πιεηνςεθία ησλ αζζελψλ ρακεινχ επηπέδνπ εθπαίδεπζεο είρε ηζηνξηθφ 

αξηεξηαθήο ππέξηαζεο, ζαθραξψδε δηαβήηε θαη θαξδηαγγεηαθήο λφζνπ. Ωζηφζν 

πςειφηεξα πνζνζηά ππεξρνιεζηεξνιαηκίαο θαζψο θαη παρπζαξθίαο 

παξαηεξήζεθαλ ζηελ νκάδα ησλ αζζελψλ κε ην πςειφηεξν επίπεδν εθπαίδεπζεο, 

γεγνλφο πνπ ζα κπνξνχζε λα απνδνζεί ζηνλ θαιχηεξν έιεγρν θαη ζπκκφξθσζε 

ζηε θαξκαθεπηηθή αγσγή φζνλ αθνξά ζην ζπγθεθξηκέλν θαξδηνκεηαβνιηθφ 

παξάγνληα. (Estoppey et al, 2011). Σα ηειεπηαία ρξφληα παξαηεξείηαη φηη ε 

παρπζαξθία έρεη πάξεη δηαζηάζεηο επηδεκίαο ζηα πςειά θνηλσληθν-νηθνλνκηθά 

ζηξψκαηα θαζψο θαίλεηαη φηη δελ αθνινπζείηαη έλα πγηεηλφ πξφηππν δηαηξνθήο θαη 

παξάιιεια ππάξρεη έιιεηςε ζσκαηηθήο δξαζηεξηφηεηαο. Δπηπιένλ, ζπλππάξρεη 

απμεκέλε θαηαλάισζε αιθνφι θαη θαπλνχ (Singh et al, 2011).  

Σα παξαπάλσ απνηειέζκαηα αλαδεηθλχνπλ έλα ζεκαληηθφ κήλπκα γηα ηε δεκφζηα 

πγεία, ππνγξακκίδνληαο φρη κφλν ηελ θνηλσληθή δηαβάζκηζε ηεο πγείαο θαη ηεο 

αζζέλεηαο αιιά θαη ηελ εληφπηζε αζζελψλ πςεινχ θηλδχλνπ, πνπ δελ αλήθνπλ 

απαξαίηεηα ζηηο ρακειέο θνηλσληθν-νηθνλνκηθά νκάδεο. 

5.1.2 Ο ξόινο ηνπ νηθνλνκηθνύ επηπέδνπ θαη ηεο ζπκκόξθσζεο ζηε 

θαξκαθεπηηθή αγσγή ζηε 10εηή επίπησζε ηνπ ΟΣΣ θαη ηνπ ζαλάηνπ από 

θάζε αηηία 

ηελ παξνχζα δηαηξηβή παξαηεξήζεθε φηη ην ρακειφ νηθνλνκηθφ επίπεδν 

ζπζρεηίζζεθε κε απμεκέλε πηζαλφηεηα επαλεκθάληζεο θαξδηαγγεηαθνχ επεηζνδίνπ 

θαη ζαλάηνπ απφ θάζε αηηία, ζηε δηάξθεηα ηεο 10εηίαο. Ζ παξαπάλσ παξαηήξεζε 

παξέκεηλε ζεκαληηθή θαη κεηά απφ δηφξζσζε πξνο πηζαλνχο ζπγρπηηθνχο 

παξάγνληεο φπσο θχιν, ειηθία, ηαηξηθφ ηζηνξηθφ, δηαηξνθή, θάπληζκα θαη 

ζσκαηηθή δξαζηεξηφηεηα. Ωζηφζν, φηαλ έγηλε πεξαηηέξσ αλάιπζε κε βάζε  ηε 

ζπκκφξθσζε ζηε θαξκαθεπηηθή αγσγή, ε ζεκαληηθφηεηα ηεο ζρέζεο ράζεθε θαη 
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επηπιένλ νη αζζελείο αλέθεξαλ ρακειή ζπκκφξθσζε θαη ζπάληα ρξήζε ησλ 

ππεξεζηψλ πγείαο, ιφγσ νηθνλνκηθψλ δπζθνιηψλ. Παξά ηνπο πεξηνξηζκνχο ηεο, ε 

κειέηε απνηειεί ζπάληα θαηαγξαθή ζην ζπγθεθξηκέλν δείγκα αζζελψλ θαζψο θαη 

ζε πνιπεηή βάζε. 

Έρεη παξαηεξεζεί φηη, νη νηθνλνκηθά αζζελέζηεξεο ηάμεηο αληηκεησπίδνπλ 

δπζθνιίεο ζηελ πξφζβαζε ζηηο ππεξεζίεο πγείαο, έρνπλ δηαθνξεηηθέο αλάγθεο 

πγεηνλνκηθήο πεξίζαιςεο θαη θνηλσληθήο ππνζηήξημεο θαη είλαη πεξηζζφηεξν 

εθηεζεηκέλεο ζε ζηξεζνγφλεο θαηαζηάζεηο φπσο αλεξγία, επαγγεικαηηθή 

δπζαξέζθεηα,  νηθνγελεηαθή δηάζπαζε. Παξάιιεια ε αχμεζε ησλ άκεζσλ 

ηδησηηθψλ δαπαλψλ ππνζάιπεη ηελ ηζφηηκε παξνρή ππεξεζηψλ πγείαο θαζψο θαη 

ηε ζπκκφξθσζε ζηε ρξφληα ζεξαπεπηηθή αγσγή (Lantz et al, 2005; Notara et al, 

2013). χκθσλα κε ηνλ Marmot θαη ζπλ, ε θνηλσληθή αζθάιηζε απνηειεί 

ζεκειηψδε πξνυπφζεζε γηα ηελ πνηφηεηα δσήο ησλ πνιηηψλ θαη κεηψλεη ηνλ 

θίλδπλν ζλεζηκφηεηαο απφ θάζε αηηία (Marmot et al, 2008). πσο θάλεθε θαη ζηελ 

παξνχζα δηαηξηβή, νη αζζελείο ρακεινχ νηθνλνκηθνχ επηπέδνπ πηνζεηνχζαλ έλαλ 

πην αλζπγηεηλφ ηξφπν δσήο φπσο, παξέκελαλ θαπληζηέο, ζσκαηηθά αδξαλείο, 

αθνινπζνχζαλ αλζπγηεηλή δηαηξνθή θαη είραλ ιηγφηεξα έηε ζπνπδψλ, ζπγθξηηηθά 

κε ηηο πην εχξσζηεο νηθνλνκηθά νκάδεο. Φαίλεηαη επίζεο  φηη ην εηζφδεκα 

ζρεηίδεηαη άκεζα θαη κε ην επίπεδν εθπαίδεπζεο θαη κε ηνλ ηξφπν δσήο, θαζψο 

άηνκα κε κηθξφ εηζφδεκα θαη ρακειφ κνξθσηηθφ επίπεδν είραλ κηθξφηεξα 

πνζνζηά δηαθνπήο θαπλίζκαηνο θαη ζσκαηηθήο δξαζηεξηφηεηαο (Cano & Wetter, 

2014). 

ηελ παξνχζα δηαηξηβή παξαηεξήζεθε φηη, νη γπλαίθεο ρακεινχ νηθνλνκηθνχ 

επηπέδνπ είραλ ρεηξφηεξε 10εηή πξφγλσζε ζπγθξηηηθά κε ηηο ππφινηπεο 

νηθνλνκηθά νκάδεο, σζηφζν ν θίλδπλνο επαλεκθάληζεο επεηζνδίνπ (ζαλαηεθφξνπ 

ή κε) ήηαλ κηθξφηεξνο ζε ζρέζε κε απηφλ ησλ αλδξψλ. Δπηπιένλ, νη 

θαξδηνκεηαβνιηθνί παξάγνληεο θηλδχλνπ φπσο ζαθραξψδεο δηαβήηεο, 

ππεξιηπηδαηκία θαη θαξδηαγγεηαθφ ηζηνξηθφ είραλ κεγαιχηεξε ζπρλφηεηα εκθάληζεο 

ζηνπο αζζελείο κε ρακειφ νηθνγελεηαθφ εηζφδεκα. Γεγνλφο πνπ κπνξεί λα 

απνδνζεί ζηε κεησκέλε ζπκκφξθσζε ζηε θαξκαθεπηηθή αγσγή, ζηελ 

θαηαλάισζε ηξνθίκσλ κε πςειή πεξηεθηηθφηεηα ζε θνξεζκέλα θαη trans ιηπαξά 

θαζψο θαη ζλαθ πςειήο ελεξγεηαθήο ππθλφηεηαο, αιιά θαη ζηελ έιιεηςε 

ζσκαηηθήο δξαζηεξηφηεηαο (Stringhini et al, 2013). Ωζηφζν, θαηαγξάθεηαη κεγάινο 
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επηπνιαζκφο θαπλίζκαηνο, παρπζαξθίαο, πςειήο θαηαλάισζεο αιθνφι θαη 

εμαξηεζηνγφλσλ νπζηψλ ζηα ρακειά θνηλσληθν-νηθνλνκηθά ζηξψκαηα πνπ νδεγεί 

ζηελ πεξαηηέξσ ζπζρέηηζε ςπρνθνηλσληθψλ παξαγφλησλ πνπ επεξεάδνπλ ηηο 

επηινγέο ηνπ ηξφπνπ δσήο (Heminway & Marmot, 1999).  

πκπεξαζκαηηθά, ην ρακειφ νηθνλνκηθφ επίπεδν ζπζρεηίζζεθε αξλεηηθά κε ηε 

10εηή επίπησζε ηνπ Ο πνπ, ελ κέξεη, ζα κπνξνχζε λα απνδνζεί θαη ζηελ 

ειιηπή ζπκκφξθσζε πξνο ηηο ηαηξηθέο νδεγίεο. Οη ζηξαηεγηθέο δεκφζηαο πγείαο ζα 

πξέπεη λα πεξηιακβάλνπλ θαη ηερληθέο γλσζηαθήο-ζπκπεξηθνξηζηηθήο 

πξνζέγγηζεο ζε ρξφληνπο αζζελείο, πξνθεηκέλνπ νη ίδηνη λα ηξνπνπνηήζνπλ αιιά 

θπξίσο λα δηαηεξήζνπλ ηηο αιιαγέο ηνπ ηξφπνπ δσήο πνπ απαηηεί ε λφζνο. 

5.1.3Κάπληζκα θαη 10εηήο επίπησζε ηνπ ΟΣΣ 

Σα απνηειέζκαηα ηεο παξνχζαο δηαηξηβήο αλέδεημαλ ηελ επηβαξπληηθή δξάζε ηνπ 

ελεξγεηηθνχ αιιά θαη ηνπ παζεηηθνχ θαπλίζκαηνο ζηε 10εηή επίπησζε ηνπ Ο. 

Αλαθνξηθά κε ηα ραξαθηεξηζηηθά, νη αζζελείο πνπ δήισζαλ θαπληζηέο θαη 

θάπληδαλ ηνπιάρηζηνλ 60 παθέηα/έηε (βαξείο θαπληζηέο), θαηά ηελ εηζαγσγή ηνπο 

ζηε κειέηε, ήηαλ πην πηζαλφ λα είλαη άλδξεο κηθξφηεξεο ειηθίαο, λα έρνπλ 

πςειφηεξε θαηαλάισζε αιθνφι/θαθέ θαη νηθνγελεηαθφ ηζηνξηθφ θαξδηαγγεηαθήο 

λφζνπ. Δπηπιένλ, κεηά απφ δηφξζσζε  πξνο πηζαλνχο ζπγρπηηθνχο παξάγνληεο, 

είραλ 57,8% κεγαιχηεξν θίλδπλν εκθάληζεο ζαλαηεθφξνπ ζηεθαληαίνπ επεηζνδίνπ 

θαη 26,6% κεγαιχηεξν θίλδπλν εκθάληζεο ζαλαηεθφξνπ ή κε επεηζνδίνπ, θαηά ηε 

δηάξθεηα ηεο 10εηίαο, ζε ζρέζε κε ηνπο αζζελείο πνπ δήισζαλ κε θαπληζηέο. 

Οκνίσο, αθφκε θαη ζηνπο αζζελείο πνπ θάπληδαλ ιηγφηεξα παθέηα/έηε (<30 θαη 30-

60 παθέηα/έηε) ν θίλδπλνο παξέκελε ζεκαληηθά κεγαιχηεξνο ζπγθξηηηθά κε ηνπο 

αζζελείο πνπ δήισζαλ κε θαπληζηέο. Ζ πνιππαξαγνληηθή αλάιπζε, κεηά απφ 

δηφξζσζε σο πξνο ην θχιν, ειηθία, ζσκαηηθή δξαζηεξηφηεηα, MedDietScore, 

ΓΜ, νηθνγελεηαθφ ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ, αξηεξηαθή ππέξηαζε, 

ππεξρνιεζηεξνιαηκία θαη ζαθραξψδε δηαβήηε, θαηέδεημε φηη γηα θάζε 30 

παθέηα/έηε αχμεζε, ν θίλδπλνο επαλεκθάληζεο επεηζνδίνπ Ο απμαλφηαλ 

ζεκαληηθά. ηελ πξφζθαηε αλαθνξά  ηεο Ακεξηθαληθήο Καξδηνινγηθήο Δηαηξίαο 

(2014) επηζεκαίλεηαη φηη, αλεμάξηεηα απφ ηε κείσζε ησλ πνζνζηψλ θαπλίζκαηνο 

απφ ην 1998, πεξίπνπ ην 21% ησλ αλδξψλ θαη ην 16% ησλ γπλαηθψλ παξακέλνπλ 

θαπληζηέο θαη ηα έκκεζα θφζηε ιφγσ αζζέλεηαο απνδηδφκελεο ζην θάπληζκα 

αλακέλεηαη λα απμεζνχλ θαηά 58% κέρξη ην 2030 (Go et al, 2014). 
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Ζ έθζεζε ζην παζεηηθφ θάπληζκα ζην ζπίηη θαη ζηνπο ρψξνπο αλαςπρήο 

αλαδείρζεθε επηβαξπληηθφο παξάγνληαο ζηε 10εηή πξφγλσζε ηνπ Ο, ελψ 

αληίζηνηρε ζπζρέηηζε δελ παξαηεξήζεθε ζηνλ εξγαζηαθφ ρψξν. Γεγνλφο πνπ 

απνδίδεηαη ζην φηη ην κεγαιχηεξν πνζνζηφ ησλ αζζελψλ είρε ζπληαμηνδνηεζεί θαη 

ράζεθε ε ζεκαληηθή ζρέζε ηεο έθζεζεο ζην ρψξν εξγαζίαο. Ζ έθζεζε ζην 

παζεηηθφ θάπληζκα παξακέλεη απφ ηνπο πην βαζηθνχο θαξδηαγγεηαθνχο 

παξάγνληεο θηλδχλνπ, ζην ίδην επίπεδν φπσο θαη ην ελεξγεηηθφ θάπληζκα. ηηο 

Ζ.Π.Α. πεξίπνπ 33.951 ζάλαηνη/εηεζίσο νθεηιφκελνη ζην θάπληζκα, απνδίδνληαη 

ζην παζεηηθφ θάπληζκα (CDC, 2014). Πηζαλνί κεραληζκνί θαίλεηαη λα είλαη 

παξφκνηνη κε ην ελεξγεηηθφ θάπληζκα φπσο ελδνζειηαθή δπζιεηηνπξγία πνπ 

νδεγεί ζηελ αζεξνζθιήξσζε, ελεξγνπνίεζε ησλ νμεηδσηηθψλ βιαβψλ ησλ ηζηψλ 

θαη ησλ θιεγκνλσδψλ θπηηάξσλ, αχμεζε ησλ επηπέδσλ κνλνμεηδίνπ ηνπ άλζξαθα, 

φπνπ ιφγσ ηεο ρεκηθήο ηνπ έλσζεο κε ηελ αηκνζθαηξίλε ειαηηψλεηαη ε ηθαλφηεηα 

κεηαθνξάο νμπγφλνπ ζηνπο ηζηνχο θαη απειεπζέξσζε ηεο αδξελαιίλεο κε 

απνηέιεζκα ηελ αχμεζε ηεο ζπρλφηεηαο ηεο θαξδηαθήο ιεηηνπξγίαο θαη ηεο 

αξηεξηαθήο πίεζεο (Vardavas & Panagiotakos 2009). Πξφζθαηα απνηειέζκαηα 

κεηα-αλάιπζεο θαηέδεημαλ φηη ζε δεκφζηνπο ρψξνπο φπνπ εθαξκφζζεθαλ 

απζηεξά ηα κέηξα απαγφξεπζεο ηνπ θαπλίζκαηνο, ε κείσζε ησλ εηζαγσγψλ γηα 

Ο έθηαζε ζην 14% ζε ζρέζε κε ην 8% φπνπ ε εθαξκνγή ησλ κέηξσλ ππήξμε 

απνζπαζκαηηθή (Japuntich et al, 2013). Σα ηειεπηαία ρξφληα κειεηάηαη θαη κία 

άιιε θαηεγνξία θαπλίζκαηνο, ην «ηξηηνγελέο θάπληζκα» (‗Third hand smoke‖), 

πνπ αθνξά ζηελ παξακνλή ησλ ηνμηθψλ νπζηψλ ζην πεξηβάιινλ γηα ψξεο ή θαη 

κέξεο κεηά ην ζβήζηκν ηνπ ηζηγάξνπ. Παξαηεξείηαη φηη πην ζπρλνί ρψξνη 

εκθάληζεο ηνπ θαηλνκέλνπ είλαη ην ζπίηη (ζχδπγνη/ζπγθάηνηθνη) θαη ην απηνθίλεην  

Φαίλεηαη δε πσο φζν κηθξφηεξνο ν ρψξνο ηφζν πην επηβιαβέο ην θαηλφκελν 

(Winickoff et al, 2009).  

πκπεξαζκαηηθά, ην θάπληζκα ζπζρεηίζζεθε ζεηηθά κε ηε 10εηή επίπησζε ηνπ 

Ο θαη παξαηεξήζεθε πσο ην 30% ησλ αζζελψλ πνπ ήηαλ εθηεζεηκέλνη ζην 

παζεηηθφ θάπληζκα εκθάληζαλ επαλαιακβαλφκελα επεηζφδηα Ο (ζαλαηεθφξα ή 

κε). Αληίζεηα, ε δηαθνπή θαπλίζκαηνο θάλεθε λα κεηψλεη θαηά 50% ηνλ θίλδπλν 

επαλεκθάληζεο δεχηεξνπ θαξδηαγγεηαθνχ επεηζνδίνπ. Ζ πνιηηηθή δεκφζηαο πγείαο 

πξέπεη λα ελζσκαηψζεη ζηξαηεγηθέο πνπ λα δηαζθαιίδνπλ ηελ πξνζηαζία ησλ 
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πνιηηψλ απφ ην παζεηηθφ θάπληζκα, αθφκε θαη απηφ πνπ πξνέξρεηαη κέζα απφ 

ηελ θαηνηθία ή θαη ην απηνθίλεην.  

5.1.4 Καηαζιηπηηθά ζπκπηώκαηα θαη 10εηήο επίπησζε ηνπ ΟΣΣ. Ο 

δηακεζνιαβεηηθόο ξόινο ηεο νηθνγελεηαθήο θαη νηθνλνκηθήο θαηάζηαζεο, 

ηεο δηαηξνθήο θαη ηεο ζσκαηηθήο δξαζηεξηόηεηαο. 

Ζ παξνχζα δηδαθηνξηθή δηαηξηβή θαηέδεημε φηη ηα θαηαζιηπηηθά ζπκπηψκαηα 

απνηεινχλ επηβαξπληηθφ παξάγνληα ζηε καθξνπξφζεζκε πξφγλσζε ηεο λφζνπ, 

αιιά κφλν ζηνπο άγακνπο αζζελείο. Δπηπιένλ, νη δηαδεπγκέλνη θαη νη ρήξνη είραλ 

κεγαιχηεξν θίλδπλν εκθάληζεο λέσλ επεηζνδίσλ Ο (ζαλαηεθφξσλ ή κε), ζε 

ζρέζε κε ηνπο έγγακνπο/ζπκβίνπο. Δπηπιένλ, λα αλαθεξζεί φηη ε νηθνγελεηαθή 

θαηάζηαζε είλαη άξξεθηα ζπλδεδεκέλε κε ηε θησρή ζπκκφξθσζε ζηε 

ζεξαπεπηηθή αγσγή κε απνηέιεζκα νη θαξδηαγγεηαθνί αζζελείο πνπ δνπλ κφλνη 

ηνπο λα έρνπλ 30% κεγαιχηεξν θίλδπλν επαλαιακβαλφκελσλ επεηζνδίσλ, 

πξνθαιψληαο ζεκαληηθή επηβάξπλζε ζε θνηλσληθν-νηθνλνκηθφ επίπεδν (Kitamura 

et al, 2013). Δπηπξφζζεηα, θαίλεηαη φηη επεξεάδεη, κεηαμχ άιισλ, ηελ πνηφηεηα 

δηαηξνθήο θαη ζε πξσηνγελέο επίπεδν (Yannakoulia et al, 2008). 

Ζ πνιππαξαγνληηθή αλάιπζε, κεηά απφ δηφξζσζε πξνο πηζαλνχο ζπγρπηηθνχο 

παξάγνληεο, θαηέδεημε φηη θάζε 1/60 κνλάδα αχμεζεο ηνπ CES-D Score αχμαλε 

ηνλ 10εηή θίλδπλν ζαλαηεθφξνπ επεηζνδίνπ Ο θαηά 2% θαη κε ζαλαηεθφξνπ 

θαηά 1%. Δπηπξφζζεηα, ζε άγακνπο αζζελείο, κεηαμχ απηψλ δηαδεπγκέλνη θαη 

ρήξνη, θάζε 1/60 κνλάδα αχμεζεο ηνπ CES-D Score ζπζρεηίζζεθε κε 4% 

κεγαιχηεξε πηζαλφηεηα ζαλαηεθφξνπ επεηζνδίνπ Ο (p=0,001), ελψ θάηη 

αληίζηνηρν δελ παξαηεξήζεθε ζηνπο έγγακνπο/ζπκβίνπο αζζελείο. ηελ Διιάδα, ε 

ζρέζε κεηαμχ θαηάζιηςεο θαη επίπησζεο Ο έρεη θπξίσο κειεηεζεί 

βξαρππξφζεζκα (Pitsavos et al, 2007; Katsarou et al. 2014) θαη ε ζπγθεθξηκέλε 

δηαηξηβή απνηειεί πξσηνπνξηαθή κειέηε ζηελ αμηνιφγεζε ηνπ ξφινπ ηεο ςπρηθήο 

δηαηαξαρήο ζηε καθξνπξφζεζκε πξφγλσζε ηεο λφζνπ. Ωο πηζαλνί κεραληζκνί 

έρνπλ αλαθεξζεί ηα απμεκέλα επίπεδα ζξνκβνθπηηάξσλ, θιεγκνλσδψλ δεηθηψλ, 

C-αληηδξψζαο πξσηεΐλεο, ελδνζειηαθή θαη αγγεηαθή δπζιεηηνπξγία, γελεηηθή 

ηξνπνπνίεζε ησλ αιιειφκνξθσλ γνληδίσλ ηνπ κεηαθνξέα ηεο ζεξνηνλίλεο (S 

allele of 5-HTTLPR) θαζψο θαη πηνζέηεζε ελφο αλζπγηεηλνχ ηξφπνπ δσήο φπσο 

θαηάρξεζε νπζηψλ, θαθή δηαηξνθή, έιιεηςε ζσκαηηθήο δξαζηεξηφηεηαο, θνηλσληθή 

απνκφλσζε (Panagiotakos et al, 2004; Nakatani et al, 2005). 



Βελεηία Ννηαξά, Γηδαθηνξηθή Γηαηξηβή 

216 

 

Παξαηεξήζεθε επίζεο φηη, νη αζζελείο κε κείδνλα θαηαζιηπηηθά ζπκπηψκαηα είραλ 

ιηγφηεξα έηε εθπαίδεπζεο ζπγθξηηηθά κε ηνπο αζζελείο πνπ ζπάληα αλέθεξαλ 

θάπνηα ςπρηθή δηαηαξαρή. Φαίλεηαη φηη, ην πςειφ κνξθσηηθφ επίπεδν ζπκβάιεη 

ζηε βειηίσζε ησλ θνηλσληθψλ, ςπρνινγηθψλ θαη νηθνλνκηθψλ ζπλζεθψλ 

εμαζθαιίδνληαο αληνρή ζε ζηξεζζνγφλεο θαηαζηάζεηο θαη ζπλαηζζεκαηηθή επεμία 

(Bjelland et al, 2008). 

Ζ αλάιπζε δχν ππννκάδσλ, αλάινγα κε ηε ζπκκφξθσζε ζηε Μεζνγεηαθή 

Γηαηξνθή (MedDietScore ≤27 vs >27), έδεημε φηη ε αξλεηηθή επίδξαζε ησλ 

ζνβαξψλ θαηαζιηπηηθψλ ζπκπησκάησλ, ζηε 10εηή πξφγλσζε ηεο λφζνπ, 

παξέκελε ζηαηηζηηθά ζεκαληηθή κφλν ζηνπο αζζελείο πνπ είραλ ρακειή πηνζέηεζε 

πξνο ην ζπγθεθξηκέλν πξφηππν δηαηξνθήο. Ζ ζπζρέηηζε ηεο δηαηξνθήο θαη ηεο 

ςπρνινγηθήο θαηάζηαζεο ζηελ πξφγλσζε ηνπ Ο έρεη κειεηεζεί ειάρηζηα θαη ηα 

ζηνηρεία παξακέλνπλ αζαθή (Antonogeorgos et al, 2012). Ωο πηζαλή βηνινγηθή 

εμήγεζε αλαθέξεηαη ε αληηθιεγκνλψδεο θαη αληηνμεηδσηηθή δξάζε ηεο 

Μεζνγεηαθήο Γηαηξνθήο, θαζψο θαίλεηαη φηη ππάξρεη ζηελή ζρέζε κεηαμχ 

θαηάζιηςεο θαη ρξφληαο θιεγκνλήο (Chrysohoou et al, 2004). 

Ζ νηθνλνκηθή θαηάζηαζε θάλεθε λα είλαη αλεμάξηεηνο παξάγνληαο θηλδχλνπ, 

θαζψο φηαλ ζπλππνινγίζζεθε σο ζπγρπηηθφο παξάγνληαο, ε επηβαξπληηθή δξάζε 

ηνπ ςπρνινγηθνχ πξνθίι ζηελ έθβαζε ηεο ζηεθαληαίαο λφζνπ αηφλεζε θαη 

παξέκεηλε νξηαθά ζεκαληηθή. Ζ δηαζηξσκαηνπνηεκέλε αλάιπζε θαηέδεημε φηη κφλν 

νη αζζελείο ρακειήο/κέηξηαο νηθνλνκηθήο θαηάζηαζεο παξνπζίαδαλ έληνλα 

θαηαζιηπηηθά ζπκπηψκαηα. χκθσλα κε ηε βηβιηνγξαθία, νη ειηθησκέλνη πνπ 

αλήθνπλ ζηηο νηθνλνκηθά αζζελέζηεξεο θνηλσληθέο νκάδεο δέρνληαη κεγαιχηεξε 

ςπρνινγηθή επηβάξπλζε ζε βαζκφ πνπ λα επεξεάδεηαη ζεκαληηθά ε πνξεία ηεο 

αζζέλεηαο, κε ηε κε ζπκκφξθσζε ζην ζεξαπεπηηθφ ζρήκα (Arean et al, 2005). 

πκπεξαζκαηηθά, ηα αλσηέξσ απνηειέζκαηα εληζρχνπλ ηελ αλάγθε ηεο νιηζηηθήο 

ζεξαπεπηηθήο πξνζέγγηζεο ησλ ζηεθαληαίσλ αζζελψλ. Απνηειεζκαηηθέο 

παξεκβάζεηο δεκφζηαο πγείαο πνπ λα πεξηιακβάλνπλ ςπρνθνηλσληθή ππνζηήξημε, 

θπξίσο ζηνπο νηθνλνκηθά αζζελέζηεξνπο αζζελείο, ζα κεηψζνπλ ζεκαληηθά ηελ 

επηβάξπλζε ηεο θαξδηαγγεηαθήο λφζνπ. Δπηπξφζζεηα, ζα πξέπεη λα ηνληζηεί φηη ε 

πηνζέηεζε πγηεηλψλ δηαηξνθηθψλ ζπλεζεηψλ, αθφκε θαη ζηε δεπηεξνγελή πξφιεςε, 

απνηειεί αθξνγσληαίν ιίζν θαη ζπκβάιιεη ζηελ θαιχηεξε πνξεία ηεο λφζνπ. 
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5.1.5 Σσκαηηθή δξαζηεξηόηεηα θαη 10εηήο επίπησζε ηνπ ΟΣΣ; 

αιιειεπίδξαζε κε ηζηνξηθό θαξδηαγγεηαθήο λόζνπ θαη ζαθραξώδε δηαβήηε 

(ΣΓ).   

Ζ παξνχζα δηδαθηνξηθή δηαηξηβή θαηέδεημε φηη ε ζσκαηηθή δξαζηεξηφηεηα ζε 

εβδνκαδηαία βάζε, έζησ θαη 1-2 θνξέο ηελ εβδνκάδα, γηα 30 ιεπηά/θνξά, 

βειηηψλεη ηελ πξφγλσζε ηνπ Ο, εληφο ηεο 10-εηίαο, θπξίσο ζηνπο αζζελείο 

ρσξίο ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ, θαηά ηελ έληαμε ηνπο ζηε κειέηε (2003-

2004). ε απηφ ην ζεκείν αμίδεη λα αλαθεξζεί πσο ζηελ παξνχζα δηαηξηβή 

εξεπλάηαη ίζσο γηα πξψηε θνξά ν καθξνπξφζεζκνο ξφινο ηεο ζσκαηηθήο 

δξαζηεξηφηεηαο ζε ζπλάξηεζε κε ην ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ, ζηε 

δεπηεξνγελή πξφιεςε ηνπ Ο. Αλαθέξεηαη φηη ε ηαθηηθή αεξφβηα άζθεζε (3 

θνξέο ηελ εβδνκάδα γηα ηνπιάρηζηνλ 30 ιεπηά θαη έληαζεο θνληά ζην 70-80% ηεο 

κέγηζηεο θαξδηαθήο ζπρλφηεηαο) έρεη σο απνηέιεζκα ηελ θαιχηεξε κπτθή 

ιεηηνπξγία θαη ηε κείσζε ηνπ θαξδηαθνχ έξγνπ, ελψ κπνξεί λα νδεγήζεη ζε αχμεζε 

ηεο απηνπεπνίζεζεο θαη βειηίσζε ηεο αίζζεζεο πξνζσπηθήο επεκεξίαο 

(American College of Sports Medicine, 2012).  Ωζηφζν ε ζσκαηηθή 

δξαζηεξηφηεηα, ζε δεπηεξνγελέο επίπεδν, αληηκεησπίδεηαη ζπλήζσο σο κηα 

επηθίλδπλε δηαδηθαζία απφ ηνπο ίδηνπο ηνπο θαξδηαγγεηαθνχο αζζελείο. Απηφ ζα 

κπνξνχζε, θαηά θάπνην ηξφπν, λα εμεγήζεη γηαηί ε πξνζθφιιεζε ζηελ άζθεζε 

είλαη ηδηαίηεξα ρακειή, αθφκε θαη φηαλ ζπληζηάηαη ζην επξχηεξν πιαίζην ηεο 

ζεξαπεπηηθήο αγσγήο. ε πξφζθαηεο αλαθνξέο, ε έιιεηςε άζθεζεο 

παξνπζηάδεηαη σο ν ηέηαξηνο παξάγνληαο θηλδχλνπ ζλεζηκφηεηαο απφ θάζε αηηία, 

ελψ πεξίπνπ έλα ζηα ηξία ζαλαηεθφξα θαξδηαγγεηαθά επεηζφδηα έρεη απνδνζεί ζε 

ρακειά επίπεδα ζσκαηηθήο δξαζηεξηφηεηαο (Li & Siegrist, 2012; WHO, 2009; 

Notara et al, 2014, Babatsikou et al, 2012). 

Δπηπξφζζεηα, παξαηεξήζεθε φηη ηα θαξδηνπξνζηαηεπηηθά νθέιε ηεο άζθεζεο ζηε 

ζπγθεθξηκέλε νκάδα αζζελψλ ήηαλ πεξηζζφηεξν εκθαλή ζηνπο αζζελείο κε 

ηζηνξηθφ Γ, νδεγψληαο ζην ζπιινγηζκφ φηη νη επεξγεηηθέο επηδξάζεηο ηεο 

ζσκαηηθήο δξαζηεξηφηεηαο ζηελ θαξδηαθή πγεία κπνξνχλ λα απνδνζνχλ ελ κέξεη 

ζηελ θαιχηεξε δηαρείξηζε ηνπ Γ. Ο Γ απνηειεί αλακθίβνια έλαλ θαζνξηζηηθφ 

παξάγνληα θηλδχλνπ γηα ηελ πξφγλσζε ηνπ Ο, αθφκα θαη φηαλ νη αζζελείο 

βξίζθνληαη ππφ ζπληαγνγξαθνχκελε ζεξαπεία, ιφγσ ηεο δπζθνιίαο επίηεπμεο 

καθξνρξφληαο ζπκκφξθσζεο ζε απηή (Notara et al, 2015c). Δπηπιένλ, παξά ην 
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γεγνλφο φηη νη βξαρππξφζεζκεο επηδξάζεηο ηεο ηλζνπιηλνζεξαπείαο ζηε κείσζε 

ηεο λνζεξφηεηαο θαη ζλεηφηεηαο απφ Ο δείρλνπλ λα είλαη ζεηηθέο, δελ ππάξρνπλ 

αθφκα αζθαιή ζπκπεξάζκαηα ζρεηηθά κε ηηο καθξνπξφζεζκεο επηδξάζεηο ηεο 

(Panunti et al, 2005). Ωζηφζν, νη παξάιιειεο ηξνπνπνηήζεηο ζπκπεξηθνξηθψλ 

παξαγφλησλ θηλδχλνπ (π.ρ. αχμεζε ζσκαηηθήο δξαζηεξηφηεηαο θαη πγηεηλέο 

δηαηξνθηθέο ζπλήζεηεο), πνπ πξνηείλνληαη ζηα άηνκα κε Γ γηα θαιχηεξν 

γιπθαηκηθφ έιεγρν, επεξεάδνπλ θαζνξηζηηθά ηελ πξφγλσζε ηεο λφζνπ 

(Handelsman et al, 2015). 

Πεξαηηέξσ εμεηάζζεθε ε ζπζρέηηζε ηνπ Γ κε ηε ζσκαηηθή δξαζηεξηφηεηα ζηε 10-

εηή πξφγλσζε ηνπ Ο ζηνπο αζζελείο ρσξίο ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ, 

θαηά ηελ έληαμε ηνπο ζηε κειέηε. Ζ δηαζηξσκαηνπνηεκέλε αλάιπζε κε βάζε ηελ 

παξνπζία ή κε ηζηνξηθνχ Γ, έδεημε πσο κφλν νη δηαβεηηθνί αζζελείο σθειήζεθαλ 

ζεκαληηθά απφ ηελ άζθεζε, αθφκε θαη κε 1-2 θνξέο/εβδνκάδα ζε ζχγθξηζε κε 

φζνπο αλέθεξαλ πνηέ/ζπάληα. Σν παξαπάλσ εχξεκα έξρεηαη ζε ζπκθσλία κε ηα 

απνηειέζκαηα πξφζθαηεο κεηα-αλάιπζεο ε νπνία έδεημε ζεκαληηθά νθέιε γηα ηελ 

θαξδηαγγεηαθή πγεία δηαβεηηθψλ αζζελψλ νη νπνίνη είραλ ηαθηηθή ζσκαηηθή 

δξαζηεξηφηεηα (Kodama et al, 2013). Δθηφο απφ ηελ άκεζε επίδξαζή ηεο ζηελ 

ηλζνπιηλνεπαηζζεζία, φπσο πξναλαθέξζεθε, ε ζσκαηηθή δξαζηεξηφηεηα 

ζπλδέεηαη επίζεο κε ηελ απψιεηα βάξνπο θαη ηνλ θαιχηεξν έιεγρν ηεο αξηεξηαθήο 

πίεζεο (Shaw et al, 2006; Fiqueira et al, 2014).Σν γεγνλφο φηη ζηελ παξνχζα 

δηαηξηβή, νη δηαβεηηθνί αζζελείο ρσξίο ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ ήηαλ 

ππέξβαξνη θαη πεξηζζφηεξν πηζαλφ λα είλαη ππεξηαζηθνί, ζπγθξηηηθά κε ηνπο κε 

δηαβεηηθνχο, ζα κπνξνχζε λα εμεγήζεη ζε έλα βαζκφ ηελ έκκεζε ζεηηθή επίδξαζε 

ηεο ζσκαηηθήο δξαζηεξηφηεηαο ζηηο ζπλλνζεξφηεηεο ησλ δηαβεηηθψλ αζζελψλ 

(π.ρ. παρπζαξθία, αξηεξηαθή ππέξηαζε).  

πκπεξαζκαηηθά, ηα αλσηέξσ απνηειέζκαηα επηβεβαίσζαλ ηνλ 

θαξδηνπξνζηαηεπηηθφ ξφιν ηεο ζσκαηηθήο δξαζηεξηφηεηαο, ππφ ην πξίζκα ηεο 

καθξνπξφζεζκεο δεπηεξνγελνχο πξφιεςεο ηνπ Ο, έλα εξεπλεηηθφ πεδίν φπνπ 

νη κειέηεο είλαη ειάρηζηεο. Καηά ζπλέπεηα, ε πηνζέηεζε πςειφηεξσλ επηπέδσλ 

ζσκαηηθήο δξαζηεξηφηεηαο κπνξεί λα απνηειέζεη έλαλ απφ ηνπο θχξηνπο ζηφρνπο 

ηεο δεκφζηαο πγείαο, θαζψο ε ζπκκφξθσζε ζε ζπκπεξηθνξηθέο αιιαγέο είλαη 

ηδηαίηεξα ρακειή, αιιά εμαηξεηηθά ζεκαληηθή ζηνλ ηνκέα ηεο δεπηεξνγελνχο 

πξφιεςεο ηνπ Ο. 
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5.1.6 Γηαηξνθηθέο ζπλήζεηεο θαη 10εηήο επίπησζε ηνπ ΟΣΣ: θαηαλάισζε 

γιπθώλ, ειαηνιάδνπ θαη θαθέ  

Δπηκέξνπο ζθνπφο ηεο παξνχζαο δηαηξηβήο ήηαλ ε κειέηε ζπγθεθξηκέλσλ 

δηαηξνθηθψλ ζπληζησζψλ φπσο ιηπψλ θαη ειαίσλ, θαθέ θαη γιπθψλ, ιφγσ ηεο 

απμεκέλεο ζπρλφηεηαο θαηαλάισζεο ηνπο. Παξά ην γεγνλφο φηη, ε ζχγρξνλε 

δηαηξνθηθή επηδεκηνινγία έρεη ζηξαθεί πξνο ηελ αμηνιφγεζε δηαηξνθηθψλ 

πξνηχπσλ, σο κία νιηζηηθή απνηίκεζε ηεο δηαηξνθήο, ζε ζρέζε κε ηα  

κεκνλσκέλα ηξφθηκα (Panagiotakos et al, 2009), σζηφζν ε αλάιπζε ησλ καθξν- 

θαη κηθξν-ζξεπηηθψλ ζπζηαηηθψλ απνηειεί θιαζζηθή κέζνδν γηα ηνλ πξνζδηνξηζκφ 

ησλ πηζαλψλ βηνινγηθψλ κεραληζκψλ, κέζσ ησλ νπνίσλ επηδξνχλ ζηε 

λνζεξφηεηα θαη ζλεζηκφηεηα ηνπ πιεζπζκνχ. 

5.1.6.1 Καηαλάισζε γιπθώλ θαη 10εηήο επίπησζε ηνπ ΟΣΣ  

Ζ θαηαλάισζε γιπθψλ ζπζρεηίζηεθε κε απμεκέλν θίλδπλν δεπηεξνγελνχο 

εκθάληζεο θαξδηαγγεηαθνχ ζπκβάκαηνο ζηνπο ζηεθαληαίνπο αζζελείο, αθνχ 

ιήθζεθαλ ππφςε θιαζζηθνί ζπγρπηηθνί παξάγνληεο. Γεδνκέλνπ φηη, νη δηαηξνθηθέο 

ζπλήζεηεο έρνπλ ζπζρεηηζηεί θαη κε ην θνηλσληθν-νηθνλνκηθφ επίπεδν, κειεηήζεθε 

επηπξφζζεηα ε ελ ιφγσ ζρέζε, ε νπνία παξέκεηλε ζηαηηζηηθά ζεκαληηθή κφλν ζηελ 

νκάδα ηνπ «κεζαίνπ»/«πςεινχ» κνξθσηηθνχ επηπέδνπ αλαδεηθλχνληαο κηα 

θνηλσληθή παξάκεηξν πνπ ππεηζέξρεηαη ζε απηή ηε ζρέζε. Φαίλεηαη πσο άηνκα 

πςεινχ εθπαηδεπηηθνχ επηπέδνπ πνπ δνπλ θαη εξγάδνληαη ζε κεγάια αζηηθά θέληξα 

έρνπλ εχθνιε πξφζβαζε ζηελ έηνηκε γξήγνξε ηξνθή κε απμεκέλε πεξηεθηηθφηεηα 

ζε ιίπνο θαη πξφζζεηα ζάθραξα  (Pereira et al, 2014). ην δείγκα ηεο δηαηξηβήο ην 

81% ησλ αζζελψλ κε ιηγφηεξα ρξφληα εθπαίδεπζεο δνχζαλ ζε ρσξηά θαη 

εκηαζηηθέο πεξηνρέο φπνπ, αθφκε θαη ζήκεξα, παξαζθεπάδνληαη θαη 

θαηαλαιψλνληαη  ζπηηηθά εδέζκαηα κε βαζηθά ζπζηαηηθά, ην ειαηφιαδν, ηα θξνχηα 

θαη ην κέιη. 

ηελ επηβαξπληηθή δξάζε ησλ παξαζθεπαζκέλσλ γιπθψλ θαίλεηαη λα εκπιέθεηαη  

ε θξνπθηφδε (βαζηθφ ζηνηρείν ηεο ζνπθξφδεο). Ο ζπγθεθξηκέλνο κνλνζαθραξίηεο, 

ζε κεγάιε πξφζιεςε πξφζζεησλ ζαθράξσλ, νδεγεί ζηελ ππεξνπξηραηκία, πνπ 

ζρεηίδεηαη ζεκαληηθά κε ηελ επίπησζε ηεο ππέξηαζεο, πξνθαιεί 

ηλζνπιηλναληίζηαζε, ιηπνγέλεζε ζην ήπαξ ελψ παξάιιεια δηαηαξάζζεη ην 

ιηπηδαηκηθφ πξνθίι, απμάλνληαο ηα ηξηγιπθεξίδηα θαη ηελ LDL-ρνιεζηεξφιε θαη 

κεηψλνληαο παξάιιεια ηελ HDL-ρνιεζηεξφιε. Έλα άιιν ζηνηρείν ην νπνίν δείρλεη 
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φηη ε θξνπθηφδε ζπλδέεηαη κε ηε δηαδηθαζία ηεο αζεξνζθιήξσζεο είλαη ε 

δεκηνπξγία πξνθιεγκνλψδνπο πεξηβάιινληνο (Schmidt, 2014). Πέξαλ ηεο 

ζνπθξφδεο, έλα άιιν βαζηθφ ραξαθηεξηζηηθφ ησλ γιπθψλ είλαη θαη ε 

πεξηεθηηθφηεηα ηνπο ζε  ιίπνο. Σα γιπθά ζηελ πιεηνλφηεηά ηνπο είλαη πινχζηα ζε 

θνξεζκέλα θαη trans ιηπαξά νμέα, ηα νπνία δηαηαξάζζνπλ ην ιηπηδαηκηθφ πξνθίι 

αιιά θαη ηε ιεηηνπξγία ηνπ ελδνζειίνπ (Mozaffarian et al, 2009). 

5.1.6.2 Καηαλάισζε ειαηνιάδνπ θαη 10εηήο επίπησζε ηνπ ΟΣΣ  

Μειεηψληαο ηε δξάζε ησλ ιηπαξψλ νμέσλ παξαηεξήζεθε φηη, ε απνθιεηζηηθή 

θαηαλάισζε ειαηνιάδνπ, ρσξίο άιια πξφζζεηα ιίπε θαη έιαηα, ηδηαίηεξα απηά πνπ 

πξνέξρνληαη απφ δσηθέο πεγέο ή/θαη ηα κεξηθψο πδξνγνλσκέλα, ζπζρεηίζηεθε κε 

κηθξφηεξν θίλδπλν εκθάληζεο επαλαιακβαλφκελσλ θαξδηαγγεηαθψλ ζπκβακάησλ. 

Ζ παξνχζα δηαηξηβή είλαη κία απφ ηηο ειάρηζηεο δηαρξνληθέο κειέηεο, ζε 

Μεζνγεηαθή ρψξα, πνπ εμέηαζε ην ξφιν ηεο θαηαλάισζεο ιηπψλ θαη ειαίσλ ζε 

ζηεθαληαίνπο αζζελείο, παξέρνληαο πεξαηηέξσ γλψζε γηα ηελ πξφιεςε ηεο 

θαξδηαγγεηαθήο λφζνπ ζε δεπηεξνγελέο επίπεδν (Linseisen et al, 2002). Σν 

ειαηφιαδν απνηειεί κηα εμαηξεηηθή πεγή κνλναθφξεζησλ ιηπαξψλ νμέσλ ηα νπνία 

ζρεηίδνληαη κεηαμχ άιισλ κε βειηίσζε ηνπ ιηπηδαηκηθνχ πξνθίι θαη ηεο αξηεξηαθήο 

πίεζεο, δχν βαζηθνί θιηληθνί παξάγνληεο θηλδχλνπ γηα ηελ θαξδηαγγεηαθή πγεία 

(Mente et al, 2009, Dimitriou et al, 2015). ε αληίζεζε κε ην ειαηφιαδν ηα ινηπά 

θπηηθά έιαηα φπσο, ζπνξέιαηα (ζνγηέιαην, ειηέιαην, ειαηνθξάκβε) έρνπλ ππνζηεί 

ρεκηθή επεμεξγαζία (ξαθηλάξηζκα), πξνθεηκέλνπ λα γίλνπ βξψζηκα, κε 

απνηέιεζκα ηελ απψιεηα κεγάιεο πνζφηεηαο κηθξνζπζηαηηθψλ (θαηλνιηθά 

παξάγσγα) γλσζηά γηα ηελ αληηθιεγκνλψδε, αληηνμεηδσηηθή, αληηαξξπζκηθή θαη 

αγγεηνδηαζηαιηηθή δξάζε, ζπλππνινγίδνληαο επίζεο θαη ηελ αζηάζεηα απηήο ηεο 

θαηεγνξίαο ιηπψλ ζε πςειέο ζεξκνθξαζίεο καγεηξέκαηνο πνπ θαηαιήγεη ζην 

ζρεκαηηζκφ trans ιηπαξψλ νμέσλ (Damude & Kinney, 2008). χγρξνλεο 

επηδεκηνινγηθέο κειέηεο επηθεληξψλνληαη ζην κήθνο ηεο αλζξαθηθήο αιπζίδαο. Σν 

νιετθφ νμχ, ην βαζηθφ κνλναθφξεζην ιηπαξφ νμχ ζην ειαηφιαδν, αλήθεη ζηα 

καθξάο αιχζνπ ιηπαξά νμέα ελψ ηα αληίζηνηρα ησλ ζπνξέιαησλ αλήθνπλ ζηα 

πνιχ καθξάο αιχζνπ ιηπαξά νμέα; ˑηα πξψηα ζεσξνχληαη θαξδηνπξνζηαηεπηηθά 

ελψ ηα ηειεπηαία θαξδηνηνμηθά (Li et al, 2014). 

Δπηπξφζζεηα, παξαηεξήζεθε φηη ν ζπλδπαζκφο θαηαλάισζεο ειαίσλ θαη ιηπψλ, 

ζπγθξηηηθά κε ηελ απνθιεηζηηθή θαηαλάισζε ειαηνιάδνπ, ήηαλ επηβαξπληηθφο κφλν 
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ζηνπο αζζελείο κε πεξηζζφηεξα έηε εθπαίδεπζεο. πσο παξφκνηα παξαηεξήζεθε 

ζε δηάθνξεο κειέηεο, ε πιεηνλφηεηα ησλ αζζελψλ κε πςειφ κνξθσηηθφ επίπεδν 

ήηαλ θάηνηθνη αζηηθψλ θέληξσλ, νη νπνίνη εμαηηίαο ηεο δπηηθνπνίεζεο ησλ 

δηαηξνθηθψλ ζπλεζεηψλ, ηείλνπλ λα  θαηαλαιψλνπλ πεξηζζφηεξν είδε πξφζζεησλ 

ιηπψλ θαη επεμεξγαζκέλσλ ηξνθίκσλ (Michimi & Wimberly, 2010). Αλαθνξηθά κε 

ην ειαηφιαδν θαη ηνλ ΓΜ θάλεθε φηη, νη λνξκνβαξείο/ππέξβαξνη ζε κεγαιχηεξν 

πνζνζηφ θαηαλάισλαλ απνθιεηζηηθά ειαηφιαδν, ελψ ε επηβαξπληηθή δξάζε ηεο 

ρξήζεο δηαθφξσλ ιηπψλ θαη ειαίσλ ζηνλ 10εηή θαξδηαγγεηαθφ θίλδπλν 

παξαηεξήζεθε κφλν ζηελ νκάδα ησλ παρχζαξθσλ αζζελψλ. Γεγνλφο πνπ κπνξεί 

λα απνδίδεηαη ζηελ απμεκέλε νιηθή ελεξγεηαθή πξφζιεςε (Benitez-Arciniega, 

2012).  Ωζηφζν κηα δηαηξνθή Μεζνγεηαθνχ ηχπνπ εληζρπκέλε κε ειαηφιαδν 

θαίλεηαη λα κεηψλεη ηνλ θαξδηαγγεηαθφ θίλδπλν θαηά 34% ζηνπο αζζελείο κε 

ειεχζεξν ηαηξηθφ ηζηνξηθφ σο πξνο θαξδηαγγεηαθά επεηζφδηα αιιά κε κεηαβνιηθφ 

ζχλδξνκν (Guasch-Ferre, 2014) 

5.1.6.3 Καηαλάισζε θαθέ θαη 10εηήο επίπησζε ηνπ ΟΣΣ  

Σα επξήκαηα ηεο παξνχζαο δηαηξηβήο θαη κεηά απφ δηφξζσζε πξνο πηζαλνχο 

ζπγρπηηθνχο παξάγνληεο, έδεημαλ φηη ε ρξφληα θαηαλάισζε θαθέ απνηέιεζε 

επηβαξπληηθφ παξάγνληα ζηε 10-εηή πξφγλσζε ηνπ Ο. πγθεθξηκέλα, 

παξαηεξήζεθε αξλεηηθή ζπζρέηηζε αθφκε θαη ζηελ θαηαλάισζε 1-2 θιηηδάληα 

θαθέ/εκέξα θαη ζηελ πνξεία ηεο λφζνπ, ζε αληίζεζε κε φηη θαίλεηαη λα ηζρχεη ζε 

θαηλνκεληθά πγηή (ρσξίο θιηληθή έλδεημε θαξδηαγγεηαθήο λφζνπ) πιεζπζκφ, φπνπ ν 

θαθέο παξαηεξείηαη λα έρεη πξνζηαηεπηηθή δξάζε (Happonen et al, 2004). Πηζαλή 

εμήγεζε κπνξεί λα απνηειεί θαη ν δηακεζνιαβεηηθφο ξφινο ηεο δηαηξνθήο θαζψο 

ζηελ παξνχζα δηαηξηβή θάλεθε φηη ε νκάδα ησλ αζζελψλ πνπ θαηαλάισλε 1-2 

θιηηδάληα θαθέ/εκέξα είρε θαη ηε κηθξφηεξε πηνζέηεζε πξνο ηε Μεζνγεηαθή 

δηαηξνθή, φπσο παξφκνηα παξαηεξήζεθε θαη ζε πνιχ πξφζθαηε κειέηε (Grosso 

et al, 2014). Δπηπιένλ, ε παξαπάλσ ζπζρέηηζε βξέζεθε ζεκαληηθή κφλν ζηνπο 

λνξκνηαζηθνχο αζζελείο, ππνδεηθλχνληαο κηα πηζαλή αιιειεπίδξαζε κεηαμχ θαθέ 

θαη αξηεξηαθήο πίεζεο θαη ην ξφιν ηνπο ζηελ εμέιημε ηεο λφζνπ. πγθεθξηκέλα, 

θάλεθε κηα δνζνκεηξηθή ζρέζε, φπνπ ε αχμεζε ηεο θαηαλάισζεο θαθέ/εκέξα 

(πρ. απφ πνηέ/ζπάληα έσο ≥3 θιηηδάληα θαθέ/εκέξα) αχμαλε ζεκαληηθά ηνλ 

θίλδπλν επαλαιακβαλφκελσλ θαξδηαγγεηαθψλ επεηζνδίσλ, θαηά ηε δηάξθεηα ηεο 

10εηίαο. Αληίζηνηρα απνηειέζκαηα πξνέθπςαλ θαη απφ πξφζθαηε θιηληθή δνθηκή, 
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κε ηελ θαηαλάισζε θαθέ λα απμάλεη ηε ζπζηνιηθή θαη δηαζηνιηθή πίεζε ζηελ 

νκάδα ησλ λνξκνηαζηθψλ αηφκσλ (Guessous et al, 2014). Ωζηφζν, ππάξρνπλ 

παξαηεξήζεηο πνπ ππνδεηθλχνπλ κηα ζπλεξγηζηηθή δξάζε κεηαμχ ηνπ θαθέ θαη ηνπ 

θαπλίζκαηνο πνπ νδεγνχλ ζηελ αλειαζηηθφηεηα ησλ αξηεξηψλ (Vlachopoulos et 

al, 2004). Κάηη αληίζηνηρν θάλεθε θαη ζηελ παξνχζα δηαηξηβή, φπνπ νη 

λνξκνηαζηθνί ήηαλ ζε κεγαιχηεξν πνζνζηφ θαπληζηέο. Να επηζεκαλζεί φηη, ε 

απνπζία ζρέζεο κεηαμχ θαηαλάισζεο θαθέ θαη καθξνπξφζεζκεο πξφγλσζεο ηνπ 

Ο, ζηνπο ππεξηαζηθνχο αζζελείο κπνξεί λα νθείιεηαη θαη ζηε ιήςε 

αληηππεξηαζηθψλ θαξκάθσλ πνπ κεηξίαζαλ ηελ επίδξαζε ηνπ θαθέ ζηελ έθβαζε 

ηεο λφζνπ. 

Ζ παξνχζα κειέηε είλαη κηα απφ ηηο ειάρηζηεο πνπ έρνπλ δηεξεπλήζεη δηαρξνληθά 

ηε ζρέζε κεηαμχ ηνπ θαθέ θαη ησλ θαξδηαγγεηαθψλ λνζεκάησλ, ζε κηα Μεζνγεηαθή 

ρψξα φπνπ ε θαηαλάισζε ηνπ απνηειεί ζηνηρείν παξάδνζεο θαη θνπιηνχξαο. 

Γεδνκέλνπ φηη, φπσο πξναλαθέξζεθε, ηα ηειεπηαία ρξφληα πξνηείλεηαη ε νιηζηηθή 

απνηίκεζε ησλ δηαηξνθηθψλ ζπλεζεηψλ ζπγθξηηηθά κε ηελ θαηαλάισζε 

κεκνλσκέλσλ ζξεπηηθψλ ζηνηρείσλ, παξφηη ππάξρνπλ ειάρηζηα δεδνκέλα γηα ηε 

ζχγθξηζε ησλ δχν πξνζεγγίζεσλ (Panagiotakos et al, 2009), σζηφζν ην 

εξεπλεηηθφ ελδηαθέξνλ ζπλερίδεη λα εζηηάδεηαη ζηε ζρέζε ηνπ θαθέ κε ηελ 

θαξδηαγγεηαθή πγεία. Σα απνηειέζκαηα ησλ κειεηψλ δηίζηαληαη απφ ηελ πνιχ 

πξνζηαηεπηηθή έσο ηελ επηβαξπληηθή δξάζε ηνπ ή αθφκε θαη ηελ έιιεηςε 

ζπζρέηηζεο κεηαμχ ησλ δχν παξαγφλησλ ( Nawrot et al, 2003; O‘Keefe et al, 

2013). Πξφζθαηεο κεηα-αλαιχζεηο  έδεημαλ φηη ε κέηξηα θαηαλάισζε θαθέ 

ζπζρεηίζζεθε αληίζηξνθα κε ηνλ θαξδηαγγεηαθφ θίλδπλν  (Crippa et al, 2014; 

Larsson & Orsini, 2011; Ding et al 2014b). Ο θαξδηνπξνζηαηεπηηθφο ξφινο ηνπ 

θαθέ  απνδίδεηαη ζηηο αληηνμεηδσηηθέο νπζίεο (θαηλφιεο), παξφια απηά  νπζίεο 

φπσο θαθεΐλε, δηηεξπέληα, θαθεζηφιε θαη θαρεφιε ελνρνπνηνχληαη γηα ηελ αχμεζε 

ησλ επηπέδσλ νκνθπζηεΐλεο, δεηθηψλ θιεγκνλήο  θαη ηηο δηαηαξαρέο ζην 

κεηαβνιηζκφ ησλ ιηπηδίσλ  (Godos et al 2014). 

πκπεξαζκαηηθά, ζηελ παξνχζα δηαηξηβή ε θαηαλάισζε θαθέ απνηέιεζε 

επηβαξπληηθφ παξάγνληα ζηε δεπηεξνγελή πξφιεςε ηνπ Ο. Ζ κεησκέλε 

θαηαλάισζε ή αθφκε θαη ε απνθπγή ηνπ κπνξεί λα βειηηψζεη ηε καθξνπξφζεζκε 

πξφγλσζε ηεο λφζνπ. Ζ ζπζηεκαηηθή ελεκέξσζε θαη παξαθνινχζεζε ησλ 

αζζελψλ ζε ζρέζε κε ηηο δηαηξνθηθέο ζπλήζεηεο αιιά θαη γεληθφηεξα ηνλ ηξφπν 
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δσήο ηνπο ζα κεηψζεη ηελ επηβάξπλζε ηεο λφζνπ ηφζν ζε θιηληθφ φζν θαη ζε 

θνηλνηηθφ επίπεδν. 

5.1.7 Σαθραξώδεο δηαβήηεο, αξηεξηαθή ππέξηαζε θαη ππεξιηπηδαηκία ζε 

ζρέζε κε ηε 10εηή επίπησζε ηνπ ΟΣΣ  

Ζ παξνχζα δηδαθηνξηθή δηαηξηβή αλέδεημε ηνλ ζαθραξψδε δηαβήηε σο ηνλ 

ζεκαληηθφηεξν επηβαξπληηθφ παξάγνληα ζηε καθξνπξφζεζκε πξφγλσζε ηεο 

λφζνπ, ζε ζρέζε κε ηελ αξηεξηαθή ππέξηαζε θαη ηελ ππεξρνιεζηεξνιαηκία. Ο 

ζαθραξψδεο δηαβήηεο ελνρνπνηείηαη γηα ηελ αχμεζε ησλ πξν-θιεγκνλσδψλ θαη 

πξν-ζξνκβνηηθψλ παξαγφλησλ, γηα ηηο δηαηαξαρέο ηνπ κεηαβνιηζκνχ ησλ 

ιηπνπξσηετλψλ θαη γηα ηηο επηπηψζεηο ηεο ηλζνπιηλναληίζηαζεο ζηελ θαξδηαθή 

δπζιεηηνπξγία (Arca et al, 2012), ελψ δελ είλαη ιίγεο νη πεξηπηψζεηο πνπ 

παξακέλεη αδηάγλσζηνο θαζψο γηα κεγάιν ρξνληθφ δηάζηεκα κπνξεί λα είλαη 

αζπκπησκαηηθφο. 

Έρεη παξαηεξεζεί φηη, ε αληηδηαβεηηθή αγσγή, πέξαλ ηεο επίηεπμεο ηνπ 

γιπθαηκηθνχ ειέγρνπ, βειηηψλεη θαη ην ιηπηδαηκηθφ πξνθίι ησλ αζζελψλ (Keller et 

al, 2010). Ωζηφζν, θαίλεηαη φηη δελ ππάξρεη πςειφ πνζνζηφ ζπκκφξθσζεο ηφζν 

ζηελ αληηδηαβεηηθή αγσγή φζν θαη ζηηο δηαηξνθηθέο ηξνπνπνηήζεηο πνπ απαηηεί ε 

λφζνο, κε ην θνηλσληθν-νηθνλνκηθφ επίπεδν λα παίδεη ζεκαληηθφ ξφιν ζηε 

ζπγθεθξηκέλε ζπκπεξηθνξά (Notara et al, 2015b). 

Παξά ην γεγνλφο φηη, ε αξηεξηαθή ππέξηαζε ζπζρεηίδεηαη κε απμεκέλν θίλδπλν 

θαξδηαγγεηαθήο ζλεηφηεηαο θαη λνζεξφηεηαο, θάηη αληίζηνηρν δελ παξαηεξήζεθε 

ζηε ζπγθεθξηκέλε κειέηε. Σν ζπγθεθξηκέλν εχξεκα είλαη πηζαλφ λα νθείιεηαη ζηε 

ιήςε αληηππεξηαζηθήο αγσγήο ε νπνία κπνξεί λα θάιπςε ηνλ επηβαξπληηθφ ξφιν 

ηεο ππέξηαζεο (Chen et al, 2009). Μεηαμχ ησλ δξάζεσλ ησλ αληηππεξηαζηθψλ 

θαξκάθσλ είλαη θαη ε βειηίσζε ηεο ιεηηνπξγίαο ηνπ ελδνζειίνπ ησλ αγγείσλ, ε 

κείσζε  ηεο παικηθήο ξνήο ηνπ αίκαηνο ιφγσ αγγεηνζπζηνιήο θαη θαη‘επέθηαζε 

κείσζε ηνπ θηλδχλνπ αζεξνγέλεζεο.  Αληίζηνηρα, ε ππνιηπηδαηκηθή θαξκαθεπηηθή 

αγσγή απνηειεί αθξνγσληαίν ιίζν ζηε δεπηεξνγελή πξφιεςε ηνπ Ο, θαζψο 

θαίλεηαη φηη νη ζηαηίλεο έρνπλ πιεηνηξνπηθή δξάζε (αληηθιεγκνλψδε θαη 

αληηπεθηηθή), πέξαλ ηεο κείσζεο ησλ επηπέδσλ ησλ ηξηγιπθεξηδίσλ θαη ηεο LDL-

ρνιεζηεξφιεο κέζσ ηεο αλαζηνιήο ηνπ επαηηθνχ ελδχκνπ HMG Co-A αλαγσγάζε, 

πνπ ξπζκίδεη ηελ ηαρχηεηα ζχλζεζεο ηεο ρνιεζηεξφιεο (Ray & Cannon, 2005).  
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5.2 Πεξηνξηζκνί 

Παξά ην γεγνλφο φηη, ζηελ παξνχζα δηαηξηβή αλαδείρζεθαλ θνηλσληθν-

δεκνγξαθηθά θαη ηξφπνπ δσήο ραξαθηεξηζηηθά ηδηαίηεξεο ζεκαζίαο γηα ηε δεκφζηα 

πγεία αλαθνξηθά κε ηελ απμαλφκελε επηβάξπλζε ησλ θαξδηαγγεηαθψλ λνζεκάησλ, 

ζηελ Διιάδα, θξίλεηαη ζθφπηκν λα αλαθεξζνχλ δηάθνξνη κεζνδνινγηθνί 

πεξηνξηζκνί κε ζθνπφ ηελ αζθαιή δηεμαγσγή ζπκπεξαζκάησλ. Ο 10-εηήο 

επαλέιεγρνο έγηλε κε βάζε ηα ραξαθηεξηζηηθά ησλ αζζελψλ πνπ πξνζδηνξίζηεθαλ 

θαηά ηελ έληαμε ηνπο ζηε κειέηε θαη δελ ειήθζε ππφςε πηζαλή δηαρξνληθή 

κεηαβνιή απηψλ. Γηα ηνλ πεξηνξηζκφ ηνπ ζθάικαηνο επηινγήο θαη ηνπ 

ελδνεξεπλεηηθνχ ζθάικαηνο, ζηε κειέηε ζπκπεξηιήθζεζαλ φινη νη αζζελείο κε 

εμηηήξηα δηάγλσζεο Ο απφ 6 θαξδηνινγηθέο θιηληθέο ηεο Διιάδαο, πξνθεηκέλνπ 

λα απνηεινχλ αληηπξνζσπεπηηθφ δείγκα ηνπ αζηηθνχ θαη αγξνηηθνχ πιεζπζκνχ θαη 

νη εξεπλεηέο πεδίνπ εθπαηδεχηεθαλ πξνζεθηηθά θαη φινη κε ηνλ ίδην ηξφπν.  

Ζ 10-εηήο αμηνιφγεζε έγηλε κέζσ έγθπξνπ εξσηεκαηνινγίνπ, σζηφζν πηζαλή ππφ 

ή ππέξ-εθηίκεζε ησλ δεινχκελσλ ραξαθηεξηζηηθψλ ελδερνκέλσο λα ππάξρεη. Οη 

πιεξνθνξίεο ειήθζεζαλ απφ ηνπο ίδηνπο ηνπο αζζελείο, ελψ φζνη αδπλαηνχζαλ 

λα απαληήζνπλ ζηνλ εξεπλεηή, ιφγσ ηεο θαηάζηαζεο ηνπο, νη πιεξνθνξίεο 

ζπιιέρζεθαλ απφ πξψηνπ βαζκνχ ζπγγελή, ν  νπνίνο είρε γλψζε ησλ ζπλεζεηψλ 

ηνπο. Να ζεκεησζεί φηη ζπκπεξηιήθζεζαλ κφλν νη αζζελείο πνπ επηβίσζαλ κεηά ην 

θαξδηαγγεηαθφ επεηζφδην, ελψ ηα θνηλσληθν-δεκνγξαθηθά θαη ηξφπνπ δσήο 

ραξαθηεξηζηηθά ησλ αζζελψλ πνπ απεβίσζαλ θαηά ηηο πξψηεο εκέξεο λνζειείαο 

δελ θαηαγξάθεθαλ (ζθάικα επηβίσζεο). Παξφια απηά ε ελδν-λνζνθνκεηαθή 

ζλεζηκφηεηα ήηαλ κηθξή (0.5%-2% απφ πεξηνρή ζε πεξηνρή). Γηα ηνπο 

απνβηψζαληεο, ε αηηία θαη εκεξνκελία ζαλάηνπ ζπιιέρζεθαλ είηε απφ ηνπο 

ηαηξηθνχο θαθέινπο ησλ λνζνθνκείσλ, είηε απφ ηνλ ζπγγελή 1νπ βαζκνχ, είηε απφ 

ηα θαηά ηφπνπο Λεμηαξρεία. Οη 254 αζζελείο, πνπ ράζεθαλ κεηά ηνλ 1ν  ρξφλν 

παξαθνινχζεζεο ζεσξήζεθαλ, θαηά ηελ αλάιπζε, ινγνθξηκέλεο πεξηπηψζεηο. 

Παξά ην γεγνλφο φηη έγηλαλ δηνξζψζεηο πξνο πηζαλνχο ζπγρπηηθνχο παξάγνληεο, 

ε ππνιεηπφκελε ζπγρπηηθή δξάζε απφ κε  κεηξεκέλνπο παξάγνληεο δελ κπνξεί 

λα απνθιεηζηεί απφιπηα.  

Σέινο, δελ αμηνινγήζεθαλ δηαγλσζηηθέο ή επεκβαηηθέο ηερληθέο, βηνινγηθνί 

κεραληζκνί ή παξάγνληεο θιεγκνλήο, ζξφκβσζεο, νμεηδσηηθνχ ζηξεο, θαζψο ν 
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θχξηνο ζθνπφο ηεο δηαηξηβήο ήηαλ ε δηεξεχλεζε ηεο ζρέζεο κεηαμχ θνηλσληθν-

δεκνγξαθηθψλ θαη ηξφπνπ δσήο ραξαθηεξηζηηθψλ θαη 10-εηνχο επίπησζεο Ο.   

5.3 Γελίθεπζε ησλ ζπκπεξαζκάησλ: επηπηώζεηο ζηε Γεκόζηα 
Υγεία 

Σα απνηειέζκαηα ηεο παξνχζαο δηαηξηβήο αλέδεημαλ θνηλσληθν-δεκνγξαθηθά θαη 

ηξφπνπ δσήο ραξαθηεξηζηηθά ησλ ζηεθαληαίσλ αζζελψλ, ηα νπνία εμαθνινπζνχλ 

λα δηαδξακαηίδνπλ θαζνξηζηηθφ ξφιν ζηε καθξνπξφζεζκε πξφγλσζε ηνπ Ο. 

Δπίζεο, δεκηνπξγήζεθε δείθηεο εθηίκεζεο 10εηνχο θηλδχλνπ επαλεκθάληζεο 

(ζαλαηεθφξνπ ή κε) θαξδηαγγεηαθνχ επεηζνδίνπ, κε ζηφρν ηελ απνηειεζκαηηθή 

δηαρείξηζε ηεο λφζνπ κέζσ ηεο ζηνρεπκέλεο παξέκβαζεο. Γεδνκέλνπ φηη, 

πξφζθαηεο αλαθνξέο δηεζλψλ νξγαληζκψλ θάλνπλ εθηίκεζε γηα αχμεζε ηνπ 

αξηζκνχ ησλ αζζελψλ κε ζηεθαληαία λφζν ζηα επφκελα ρξφληα, απαηηείηαη ε ιήςε 

κέηξσλ δεκφζηαο πγείαο θαη ε εθαξκνγή πξνγξακκάησλ πξναγσγήο πγείαο ζην 

πιαίζην ηεο δεπηεξνβάζκηαο θξνληίδαο πγείαο, κε έκθαζε ζηελ πξνζπάζεηα 

πηνζέηεζεο ελφο πγηεηλνχ ηξφπνπ δσήο.  

Δπηπξφζζεηα, ην πςειφ θφζηνο ηεο πγεηνλνκηθήο πεξίζαιςεο θαη νη επηπηψζεηο  

ζηελ πνηφηεηα δσήο ηφζν ησλ αζζελψλ φζν θαη ησλ νηθνγελεηψλ ηνπο  επηηάζζνπλ 

ηελ  εθαξκνγή απνηειεζκαηηθψλ θαη απνδνηηθψλ πξνγξακκάησλ θνηλνηηθήο 

παξέκβαζεο.  

Λακβάλνληαο ππφςε θαη ηελ επηηαρπλφκελε γήξαλζε ηνπ πιεζπζκνχ, ην 

εξεπλεηηθφ ελδηαθέξνλ πξέπεη λα ζηξαθεί πξνο ηε ζπγθεθξηκέλε ειηθηαθή νκάδα 

θαη λα ζπκβάιιεη ζηε δηακφξθσζε κηαο ελεξγνχο θαη πνηνηηθήο δηαβίσζεο. 
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12. Κνχβαξε Μ, Παλαγησηάθνο Γ, Ννηαξά Β, Σζνκπαλάθε Δ, Κάιιε Δ, Βέξδε Μ, Κφγηαο Γ, 
ηξαβνπφδεο Π, Παπαλάγλνπ Γ, Εφκπνινο , Μαληάο Γ, Πίηζαβνο Υ: ε εξεπλεηηθή νκάδα 
ηεο κειέηεο "GREECS". Καηαλάισζε γιπθψλ θαη 10-εηεο θαξδηαγγεηαθφο θίλδπλνο ζε 
αζζελείο κε Ομχ ηεθαληαίν χλδξνκν (Ο): ε κειέηε «GREECS». 41

ν
 Δηήζην 

Παλειιήλην Ηαηξηθφ πλέδξην, Αζήλα 10-13 Ηνπλίνπ 2015 
13. Ννηαξά Β, Παλαγησηάθνο Γ, Παπαηαμηάξρεο Δ, Βέξδε Μ, Μηραινπνχινπ Μ, Κφγηαο Η, 

ηξαβνπφδεο Π, Παπαλάγλνπ Γ, Εφκπνινο , Μαληάο Η, Πίηζαβνο Υ: ε εξεπλεηηθή νκάδα 
ηεο κειέηεο "GREECS". Μνξθσηηθφ επίπεδν θαη δεθαεηήο επίπησζε (2004-2014) Ομένο 
ηεθαληαίνπ πλδξφκνπ (Ο) θαη ζλεζηκφηεηαο απφ θάζε αηηία ζε θαξδηαγγεηαθνχο 
αζζελείο: ε κειέηε «GREECS». 41

ν
 Δηήζην Παλειιήλην Ηαηξηθφ πλέδξην, Αζήλα 10-13 

Ηνπλίνπ 2015 
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14. Κνχβαξε Μ, Ννηαξά Β, Παλαγησηάθνο Γ, Σδαλφγινπ Γ, Βαζηιείνπ Ν, Μηραινπνχινπ Μ, 
Κφγηαο Γ, ηξαβνπφδεο Π, Παπαλάγλνπ Γ, Εφκπνινο Ε, Μαληάο Γ, Πίηζαβνο Υ: ε 
εξεπλεηηθή νκάδα ηεο κειέηεο "GREECS". Καηαλάισζε ειαηνιάδνπ θαη 10-εηεο 
θαξδηαγγεηαθφο θίλδπλνο ζε αζζελείο κε Ομχ ηεθαληαίν χλδξνκν (Ο): ε κειέηε 
«GREECS». 41

ν
 Δηήζην Παλειιήλην Ηαηξηθφ πλέδξην, Αζήλα 10-13 Ηνπλίνπ 2015 

15. Κνχβαξε Μ, Παλαγησηάθνο Γ, Ννηαξά Β, Σζνκπαλάθε Δ, Κάιιε Δ, Βέξδε Μ, Κφγηαο Γ, 
ηξαβνπφδεο Π, Παπαλάγλνπ Γ, Εφκπνινο , Μαληάο Γ, Πίηζαβνο Υ: ε εξεπλεηηθή νκάδα 
ηεο κειέηεο "GREECS" Απνπζία ζπζρέηηζεο αλάκεζα ζηελ θαηαλάισζε θφθθηλνπ θξέαηνο 
θαη ζηελ εκθάληζε θαξδηαγγεηαθνχ επεηζνδίνπ ζε αζζελείο κε Ομχ ηεθαληαίν χλδξνκν 
(Ο): ε κειέηε «GREECS». 41

ν
 Δηήζην Παλειιήλην Ηαηξηθφ πλέδξην, Αζήλα 10-13 

Ηνπλίνπ 2015 
16. Κνχβαξε Μ, Παλαγησηάθνο Γ, Ννηαξά Β, Σδαλφγινπ Γ, Βαζηιείνπ Ν, Μηραινπνχινπ Μ, 

Κφγηαο Γ, ηξαβνπφδεο Π, Παπαλάγλνπ Γ, Εφκπνινο Ε, Μαληάο Γ, Πίηζαβνο Υ: ε 
εξεπλεηηθή νκάδα ηεο κειέηεο "GREECS".  Οηθνλνκηθφ επίπεδν θαη ειηθία ζηνλ 10-εηε 
θαξδηαγγεηαθφ θίλδπλν αζζελψλ κε Ομχ ηεθαληαίν χλδξνκν (Ο): ε κειέηε 
«GREECS». 41

ν
 Δηήζην Παλειιήλην Ηαηξηθφ πλέδξην, Αζήλα 10-13 Ηνπλίνπ 2015 

17. Panagiotakos DB, Notara V, Papataxiarchis E, Tsompanaki E, Kogias Y, Stravopodis P, 
Papanagnou G, Zombolos S, Mantas Y, Pitsavos C: the GREECS Study of ACS (The 
GREECS). Gender differences on the 10 year (2004-2014) Acute Coronary Syndrome 
(ACS) incidence rates, among cardiac patients: A classification analysis of the GREECS 
(Greek Study of acute Coronary Syndrome) study. ESC Congress 2015, London 29 Aug.- 
03 Sept 2015 

18.  Panagiotakos DB, Notara V, Matina Kouvari M, Moscho Michalopoulou M, Kogias Y, 
Stravopodis P, Papanagnou G, Zombolos S, Stergiouli I, Yannis Mantas Y, Christos 
Pitsavos: the GREECS Study of ACS (The GREECS). The association between adherence 
to the Mediterranean diet and diabetes mellitus on the 10-year (2004-2014) Acute 
Coronary Syndrome (ACS) prognosis; the GREECS (Greek Study of acute Coronary 
Syndrome) study. ESC Congress 2015, London 29 Aug.- 03 Sept 2015 

19. Panagiotakos DB, Notara V, Matina Kouvari M, Tzanoglou
 
D, Kogias Y, Stravopodis P, 

Papanagnou G, Zombolos S, Mantas Y, Pitsavos C: the GREECS Study of ACS (The 
GREECS). The role of unprocessed meat consumption on the 10-year (2004-2014) Acute 
Coronary Syndrome (ACS) prognosis; the GREECS (Greek Study of Acute Coronary 
Syndrome) study. ESC Congress 2015, London 29 Aug.- 03 Sept 2015 

20. Α Κνπξνχπε, Β Ννηαξά, Γ Παλαγησηάθνο, Ν. Βαζηιείνπ, Δ. Κάιιε, Μ. Βέξδε, Δ. 
Σζνκπαλάθε, Μ. Μηραινπνχινπ, Μ. Μπαιή, Δ. Παπαηαμηάξρεο, Γ. Κνχιε, Γ Σδαλφγινπ, Η 
Μαληάο, Η Κφγηαο, Π ηξαβνπφδεο, Γ Παπαλάγλνπ,  Εφκπνινο, Υ Πίηζαβνο. Μεζνγεηαθή 
Γηαηξνθή & 10-εηήο θαξδηαγγεηαθφο θίλδπλνο ζε αζζελείο κε Ο: Μειέηε GREECS. 8

ν
 

Παλειιήλην πλέδξην Καξδηνκεηαβνιηθψλ Παξαγφλησλ Κηλδχλνπ, Καιακάηα 25-27 Ηνπλίνπ 
2015 (Βξαβείν θαιύηεξεο αλαθνίλσζεο) 

21. Β. Ννηαξά, Γ. Παλαγησηάθνο, Ν. Βαζηιείνπ, Δ. Κάιιε, Μ. Μπαιή, Γ. Κφγηαο, Π. 
ηξαβνπφδεο, Γ. Παπαλάγλνπ, . Εφκπνινο, Γ. Μαληάο, Υ. Πίηζαβνο; ε εξεπλεηηθή νκάδα 
ηεο κειέηεο «GREECS». Ο ξφινο ηεο νηθνγελεηαθήο θαηάζηαζεο ζηε 10εηή  (2004-2014) 
επίπησζε ηνπ Ομένο ηεθαληαίνπ πλδξφκνπ (Ο): Ζ επηδεκηνινγηθή κειέηε ηνπ Ο 
«GREECS». 6o πκπφζην Οκάδσλ Δξγαζίαο Διιεληθήο Δηαηξίαο Αζεξνζθιήξσζεο, 
Αζήλα 4-5 Γεθ. 2015 

22. Β. Ννηαξά, Γ. Παλαγησηάθνο, Μ. Βέξδε, . Κνπξνχπε, Η. ηεξγηνχιε, Γ. Κφγηαο, Π. 
ηξαβνπφδεο, Γ. Παπαλάγλνπ, . Εφκπνινο, Γ. Μαληάο, Υ. Πίηζαβνο; ε εξεπλεηηθή νκάδα 
ηεο κειέηεο «GREECS». Ζ ςπρνινγηθή θαηάζηαζε σο πξνγλσζηηθφο παξάγνληαο ζηε 
δεθαεηή επίπησζε (2004-2014) ηνπ Ομένο ηεθαληαίνπ πλδξφκνπ (Ο) ζε 
θαξδηαγγεηαθνχο αζζελείο: Ζ επηδεκηνινγηθή κειέηε ηνπ Ο «GREECS». 6o πκπφζην 
Οκάδσλ Δξγαζίαο Διιεληθήο Δηαηξίαο Αζεξνζθιήξσζεο, Αζήλα 4-5 Γεθ. 2015 

23. Μ. Κνχβαξε, Γ. Παλαγησηάθνο, Β. Ννηαξά, Δ. Σζνκπαλάθε, Μ. Μηραινπνχινπ, Μ. 
Μπαιή, Γ. Κφγηαο, Π. ηξαβνπφδεο, Γ. Παπαλάγλνπ, . Εφκπνινο, Γ. Μαληάο, Υ. 
Πίηζαβνο; ε εξεπλεηηθή νκάδα ηεο κειέηεο «GREECS». «Απνθιεηζηηθή θαηαλάισζε 
ειαηνιάδνπ, δείθηεο κάδαο ζψκαηνο (ΓΜ) θαη 10εηήο θαξδηαγγεηαθφο θίλδπλνο ζε  
αζζελείο κε Ομχ ηεθαληαίν χλδξνκν (Ο): Ζ επηδεκηνινγηθή κειέηε ηνπ Ο 
(GREECS)». 6o πκπφζην Οκάδσλ Δξγαζίαο Διιεληθήο Δηαηξίαο Αζεξνζθιήξσζεο, 
Αζήλα 4-5 Γεθ. 2015 

24. Μ. Κνχβαξε, Γ. Παλαγησηάθνο, Β. Ννηαξά, Δ. Σζνκπαλάθε, Μ. Μηραινπνχινπ, Μ. Μπαιή, 
Γ. Κφγηαο, Π. ηξαβνπφδεο, Γ. Παπαλάγλνπ, . Εφκπνινο, Γ. Μαληάο, Υ. Πίηζαβνο; ε 
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εξεπλεηηθή νκάδα ηεο κειέηεο «GREECS». «Βαζκφο πηνζέηεζεο κεζνγεηαθήο δηαηξνθήο 
θαη ζαθραξψδεο δηαβήηεο ζηε 10εηή (2004-2014) πξφγλσζε Ομένο ηεθαληαίνπ 
πλδξφκνπ (Ο): Ζ επηδεκηνινγηθή κειέηε (GREECS)». 6o πκπφζην Οκάδσλ Δξγαζίαο 
Διιεληθήο Δηαηξίαο Αζεξνζθιήξσζεο, Αζήλα 4-5 Γεθ. 2015 

25. Δ. Παπαηαμηάξρεο, Γ. Παλαγησηάθνο, Β. Ννηαξά, Ν. Βαζηιείνπ, Μ. Βέξδε, Γ. Κφγηαο, Π. 
ηξαβνπφδεο, Γ. Παπαλάγλνπ, . Εφκπνινο, Γ. Μαληάο, Υ. Πίηζαβνο; ε εξεπλεηηθή νκάδα 
ηεο κειέηεο «GREECS». Ζ ζρέζε κεηαμχ ηζηνξηθνχ Ομένο ηεθαληαίνπ πλδξφκνπ (Ο) 
θαη θχινπ ζηε 10εηή (2004-2014) λνζεξφηεηα θαη ζλεζηκφηεηα θαξδηαγγεηαθψλ αζζελψλ: 
Ζ κειέηε «GREECS».  6o πκπφζην Οκάδσλ Δξγαζίαο Διιεληθήο Δηαηξίαο 
Αζεξνζθιήξσζεο, Αζήλα 4-5 Γεθ. 2015 

26. Γ.Μ. Κνχιε, Γ. Παλαγησηάθνο, Β. Ννηαξά, . Κνπξνχπε, Η. ηεξγηνχιε, Γ. Κφγηαο, Π. 
ηξαβνπφδεο, Γ. Παπαλάγλνπ, . Εφκπνινο, Γ. Μαληάο, Υ. Πίηζαβνο; ε εξεπλεηηθή νκάδα 
ηεο κειέηεο «GREECS». πζρέηηζε δηαηξνθηθψλ πξνηχπσλ θαη ζαθραξψδε δηαβήηε (Γ) 
ζηνλ 10εηή θαξδηαγγεηαθφ θίλδπλν ζε αζζελείο κε Ομχ ηεθαληαίν χλδξνκν (Ο): Ζ 
επηδεκηνινγηθή κειέηε «GREECS».  6o πκπφζην Οκάδσλ Δξγαζίαο Διιεληθήο Δηαηξίαο 
Αζεξνζθιήξσζεο, Αζήλα 4-5 Γεθ. 2015 

27. Β. Ννηαξά, Γ. Παλαγησηάθνο, Γ. Κφγηαο, Π. ηξαβνπφδεο, Γ. Παπαλάγλνπ, . Εφκπνινο, 
Γ. Μαληάο, Υ. Πίηζαβνο; ε εξεπλεηηθή νκάδα ηεο κειέηεο «GREECS». Γεθαεηήο επίπησζε 
(2004-2014) θαξδηαγγεηαθήο λφζνπ θαη ζλεζηκφηεηαο απφ θάζε αηηία ζε αζζελείο κε Ομχ 
ηεθαληαίν χλδξνκν (Ο): ε επηδεκηνινγηθή κειέηε GREECS. 36o Γηεζλέο Καξδηνινγηθφ 
πλέδξην, Θεζ/λίθε  29-31/10/15 

28. Β. Ννηαξά, Γ. Παλαγησηάθνο, Μ. Κνχβαξε, Γ. Σδαλφγινπ, Ν. Βαζηιείνπ, Μ. 
Μηραινπνχινπ, Γ. Κφγηαο, Π. ηξαβνπφδεο, Γ. Παπαλάγλνπ, . Εφκπνινο, Γ. Μαληάο, Υ. 
Πίηζαβνο; ε εξεπλεηηθή νκάδα ηεο κειέηεο «GREECS». Σν επίπεδν εθπαίδεπζεο θαη ν 
ηξνπνπνηεηηθφο ξφινο ηεο  ειηθίαο  ζηνλ 10-εηε θαξδηαγγεηαθφ θίλδπλν αζζελψλ κε Ομχ 
ηεθαληαίν χλδξνκν (Ο): ε κειέηε GREECS (2004-2014). 36o Γηεζλέο Καξδηνινγηθφ 
πλέδξην, Θεζ/λίθε  29-31/10/15 

29. Μ. Κνχβαξε, Γ. Παλαγησηάθνο, Β. Ννηαξά, Ν. Βαζηιείνπ, Δ. Κάιιε, Η. ηεξγηνχιε, Γ. 
Κφγηαο, Π. ηξαβνπφδεο, Γ. Παπαλάγλνπ, . Εφκπνινο, Γ. Μαληάο, Υ. Πίηζαβνο; ε 
εξεπλεηηθή νκάδα ηεο κειέηεο «GREECS». Ζ ζρέζε κεηαμχ θαηαλάισζεο θαθέ θαη θχινπ 
ζηνλ 10εηή θαξδηαγγεηαθφ θίλδπλν ζε αζζελείο κε Ομχ ηεθαληαίν χλδξνκν (Ο): ε 
επηδεκηνινγηθή κειέηε ηνπ Ο (GREECS). 36o Γηεζλέο Καξδηνινγηθφ πλέδξην, Θεζ/λίθε  
29-31/10/15 

30. Δ. Παπαηαμηάξρεο, Γ. Παλαγησηάθνο, Β. Ννηαξά, Μ. Βέξδε, Μ. Μπαιή, Γ. Κφγηαο, Π. 
ηξαβνπφδεο, Γ. Παπαλάγλνπ, . Εφκπνινο, Γ. Μαληάο, Υ. Πίηζαβνο; ε εξεπλεηηθή νκάδα 
ηεο κειέηεο «GREECS». πγθξηηηθή αλάιπζε παξαγφλησλ 10εηνχο πξφβιεςεο 
επαλαιακβαλφκελσλ επεηζνδίσλ Ομένο ηεθαληαίνπ πλδξφκνπ (Ο), ζε αζζελείο κε ή 
ρσξίο ηζηνξηθφ θαξδηαγγεηαθήο λφζνπ: ε επηδεκηνινγηθή κειέηε «GREECS». 36o Γηεζλέο 
Καξδηνινγηθφ πλέδξην, Θεζ/λίθε  29-31/10/15 

31. Γ.Μ. Κνχιε, Γ. Παλαγησηάθνο, Β. Ννηαξά, . Κνπξνχπε, Η. ηεξγηνχιε, Γ. Κφγηαο, Π. 
ηξαβνπφδεο, Γ. Παπαλάγλνπ, . Εφκπνινο, Γ. Μαληάο, Υ. Πίηζαβνο; ε εξεπλεηηθή νκάδα 
ηεο κειέηεο «GREECS» Γηαηξνθηθέο ζπλήζεηεο, αθραξψδεο Γηαβήηεο (Γ) θαη 10εηήο 
θαξδηαγγεηαθφο θίλδπλνο, ζε αζζελείο κε Ομχ ηεθαληαίν χλδξνκν (Ο): επηδεκηνινγηθή 
κειέηε GREECS. 36o Γηεζλέο Καξδηνινγηθφ πλέδξην, Θεζ/λίθε  29-31/10/15 

32. Αζεκέληα Κνπξνχπε, Βελεηία Ννηαξά, Γεκνζζέλεο Παλαγησηάθνο, Νίθνο Βαζηιείνπ, 
Διέλε Κάιιε, Μαξγαξίηα Βέξδε, Έιελα Σζνκπαλάθε, Μφζρσ Μηραινπνχινπ, Μαξηθέη 
Μπάιε, Δπάγγεινο Παπαηαμηάξρεο, Γεσξγία Κνχιε, Γέζπνηλα Σδαλφγινπ, Ησάλλεο 
Μαληάο, Ησάλλεο Κφγηαο, Πέηξνο ηξαβνπφδεο, Γεψξγηνο Παπαλάγλνπ, πχξνο 
Εφκπνινο, Υξήζηνο Πίηζαβνο. Μεζνγεηαθή δηαηξνθή θαη 10-εηήο θαξδηαγγεηαθφο θίλδπλνο 
ζε αζζελείο κε Ο: Μειέηε GREECS. 13o Παλειιήλην πλέδξην Γηαηξνθήο-Γηαηηνινγίαο, 
Αζήλα  27-29/11/15 

33. Μ. Κνχβαξε, Β.  Ννηαξά, Γ. Παλαγησηάθνο, Γ. Κφγηαο, Π. ηξαβνπφδεο, Α. Αλησλνχιαο, 
Γ. Παπαλάγλνπ, . Εφκπνινο, Γ. Μαληάο, Υ Πίηζαβνο; ε εξεπλεηηθή νκάδα ηεο κειέηεο 
«GREECS». Ζ θαηαλάισζε γιπθψλ ζηνλ 10-εηή θαξδηαγγεηαθφ θίλδπλν ζε αζζελείο κε 
Ομχ ηεθαληαίν χλδξνκν: ν δηακεζνιαβεηηθφο ξφινο ηνπ Γείθηε Μάδαο ψκαηνο: ε 
επηδεκηνινγηθή κειέηε «GREECS». 6o Παλειιήλην πλέδξην Μειέηεο, Έξεπλαο γηα ην 
αθραξψδε Γηαβήηε  & ηα Μεηαβνιηθά Ννζήκαηα, Ησάλληλα 8-10 Απξηιίνπ 2016 

34. Α. Κνπξνχπε, Β. Ννηαξά, Γ. Παλαγησηάθνο, Γ. Κφγηαο, Π. ηξαβνπφδεο, Α. Αλησλνχιαο, 
Γ. Παπαλάγλνπ, . Εφκπνινο, Γ. Μαληάο, Υ Πίηζαβν. Τηνζέηεζε κεζνγεηαθνχ πξνηχπνπ 
δηαηξνθήο & 10-εηεο επίπησζε Ομένο ηεθαληαίνπ πλδξφκνπ (Ο): ε Δπηδεκηνινγηθή 
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Μειέηε  GREECS. 6o Παλειιήλην πλέδξην Μειέηεο, Έξεπλαο γηα ην αθραξψδε Γηαβήηε  
& ηα Μεηαβνιηθά Ννζήκαηα, Ησάλληλα 8-10 Απξηιίνπ 2016. (Βξαβείν πξνθνξηθήο 
αλαθνίλσζεο) 

35. Notara V, Panagiotakos DB, Kouvari M, Kogias Y, Stravopodis P, Papanagnou G, 
Zombolos S, Antonoulas A, Mantas Y, Pitsavos C; for the GREECS Study Investigators, 
Greece. Depression and marital status determine the 10-year (2004-2014) prognosis 
among patients with Acute Coronary Syndrome: the GREECS Study. Euro-PRevent 2016 
ESC Congress, Istanbul-Turkey 5-7 May 2016 

36. Kouvari M, Notara V, Panagiotakos DB, Kogias Y, Stravopodis P, Papanagnou G, 
Zombolos S, Antonoulas A, Mantas Y, Pitsavos C; for the GREECS Study Investigators, 
Greece. Association between sweets consumption and Body Mass Index (BMI) on the 10-
year (2004-2014) Acute Coronary Syndrome (ACS) prognosis; the GREECS study. Euro-
PRevent 2016 ESC Congress, Istanbul-Turkey 5-7 May 2016 

37. Notara V, Panagiotakos DB, Kouvari M, Kogias Y, Stravopodis P, Papanagnou G, 
Zombolos S, Antonoulas A, Mantas Y, Pitsavos C; for the GREECS Study Investigators, 
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