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presence of vascular stroke (n=24 patients), as a function 
of the various demographic and clinical characteristics of 
the participants.

2.2. Results 

Table 1 illustrates the results after using the Cox model 
without considering the information about the existence 
of the competing risk but considering the individuals who 
presented a vascular stroke as censored observations (the 
Results are presented as Hazard Ratios -HR, and 95% Con-
fidence Intervals – CI). The findings presented in Table 1, 
cannot be considered accurate and valid as it is not taken 
into account the fact that patients can also die from the 
competing risk of stroke. Nevertheless, as mentioned in 
the previous sections, one can see the previous results as 
an attempt to model the cause-specific risk. However, in 
order to properly interpret the estimated parameters, the 
risk of death from stroke should be simultaneously mod-
eled (see Table 2). It should be noted though, that in the 
present work only the statistically significant predictors 
are presented in Tables, and not those who are known to 
be associated with the risk of death from stroke.22,23

Combining the information presented in Tables 1 
and 2, it appears that older people have a higher risk of 

developing CHD, but also a higher risk of vascular stroke. 
On the other hand, it is worth noting that while the sex 
of the patients, their blood glucose levels, the metabolic 
syndrome and the healthy aging index are significantly 
associated with the hazard of CHD, they do not appear to 
be associated with the risk of stroke. It therefore appears 
that the correct interpretation of the results in the context 
of the competing risks requires a simultaneous reference 
both to the risk of CHD and to the risk of stroke. 

The second most common approach to these situations 
is the use of the Fine & Gray model (1999) presented above. 
The advantage of this approach to the former is the fact 
that, unlike cause-specific hazards, there is a one-to-one 
match between the hazard and the cumulative risk for 
the respective types of events. In the present case this 
means that the cumulative risk of CHD is only a function 
of the underlying risk of this event and not of the stroke. 
In Table 3 the results of this model are illustrated; it is 
observed that the same predictors were found as in Table 
1. However, what is changing is the interpretation of the 
parameters. Specifically, in the case of the HAI where the 
HR was found to be 0.62, this means that for an increase 
of the index by 1 unit, the hazard of dying from CHD is 
reduced by 38%, if-and-only-if the patient still has it. This 
implies that interpretations of the parameters now refer 
to both those who have not had CHD and those who 
have died from the competing risk of vascular stroke. In 
practice, the previous result could be interpreted as that 
the 1-unit increase in the HAI is significantly associated 
with a reduction in the hazard of dying from CHD by 
about 40% among people still living or among people 
who have already died by vascular stroke. Therefore, 
after the implementation of the two most commonly 

TABle 3. Predictors of the risk of dying from Coronary Heart 
Disease; results from the Fine and Gray model

Hazard  
Ratio

95%  
Confidence  

Interval

p-value

Age (per 1 year)1 1.06*** [1.05 - 1.07] <0.001

Women vs. Men 0.61*** [0.48 - 0.76] <0.001

Blood glucose levels  
(per 5 mg/dL)3 1.003** [1.00 - 1.03]

0.030

Metabolic syndrome,  
No vs. Yes4 0.64*** [0.51 - 0.81]

<0.001

Healthy Aging Index  
(per 1 unit)5 0.62** [0.45 - 0.70]

0.003

Note: HR = Hazard Ratio, CI = Confidence Interval. 2Reference level: 
Male, 4Reference level: Yes, 3Hazard Ratio is presented for an increase 
by 5 mg /dL, 1,5Hazard Ratio is presented for 1-year increase in age and 
for 1 index increase (*** p <0.001, ** p <0.05).

TABle 1. Results from Cox proportional hazards model re-
garding the risk of dying from Coronary Heart Disease, among 
the ATTICA study participants.

Hazard  
Ratio

95%  
Confidence  

Interval
p-value

Age (per 1 year)1 1.06*** [1.05 – 1.07] <0.001

Women vs. Men 0.60*** [0.47 – 0.77] <0.001

Blood glucose levels  
(per 5 mg/dL)3 1.02** [1.00 – 1.05] 0.030

Metabolic syndrome,  
No vs. Yes4 0.73** [0.57 – 0.95] 0.016

Healthy Aging Index  
(per 1 unit)5 0.57** [0.40 – 0.80] 0.002

Note: Results are based on the Cox proportional hazards model which 
treats stroke patients as censored observations. (*** p <0.001, ** p <0.05)

TABle 2. Results from Cox proportional hazards model re-
garding the risk of dying from stroke, among the ATTICA study 
participants.

Hazard Ratio 95% Confidence Interval p-value

Age1 1.06*** [1.04 – 1.10] <0.001

Note: Results are based on the Cox proportional hazards model which 
treats patients with CHD as censored observations. (*** p <0.001)




