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Objectives

• Difference of CVD outcomes in different regions of the world 

• Modifiable & non-modifiable risk factors of cardiovascular diseases (CVD)

• Population Attributable Fraction (PAF) of risk factors (Population approach)

• INTERHEART/INTERSTROKE  &  PURE  studies

• CVD risk scores (Individual approach)

• Risk of hypertension for CVD in IRAN



Cardiovascular diseases (CVD) account for 1/3 of all deaths globally

Does it mean CVD and its risk factors are more important in Low and Middle income compared to High income countries?



Age standardized death rate of CVD 



Kokubo, Yoshihiro. "Prevention of hypertension and cardiovascular diseases: a comparison of lifestyle factors in 
Westerners and East Asians." Hypertension (2014)



❑ Prevalence of (modifiable) risk factors

❑ Effect of  (modifiable) risk factors



• The effect of risk factors on risk of coronary heart disease in different regions of the world including low- , middle-
and high-income countries with the same methodology.

• A case-control study of acute myocardial infarction in 52 countries, 15 152 cases and 14 820 controls.

• Odds ratios for the association of risk factors to myocardial infarction and their population attributable risks (PAR) 
were calculated.



Joseph, Philip, et al. "Reducing the global burden of cardiovascular disease, part 1: the epidemiology and risk factors." Circulation research (2017)



Yusuf, Salim, et al. "Effect of potentially modifiable risk factors associated with myocardial infarction in 52 countries (the INTERHEART study): case-control 
study." The lancet (2004)



Examined associations for 14 potentially modifiable risk factors with mortality and cardiovascular disease in 155 722 
participants without a prior history of cardiovascular disease from 21 high-, middle-, or low-income countries.



Distribution of risk factors



Hazard Ratio of risk factors



Direct average PAF of risk factors





CVD in IRAN









CVD risk scoring as an individual 

approach for estimating risk for 

subjects

Total CVD risk expresses the combined 

effect of a number of CVD risk factors.

Rationale for using a risk-estimation 
system:

- CVD is a multifactorial disease. 

- A combination of several seemingly modest 
factors may result in a much higher total risk 
than a single, more impressively raised factor. 

Circulation. 2010 Jul 20;122(3):300-10.



Several CVD risk scores, such as US Framingham risk score, the European

SCORE, the US Pooled Cohort Equations, and the World Health Organization

CVD risk charts, use the same risk factors for 10-year CVD risk estimation but

with different weightings.



Risk charts and risk assessment systems are simplified risk equations and risk equations calculate the 

probability of event usually using an equation like this:

S(t) = Baseline survival in the community

M = mean of risk factors in the community

β = Effect of risk factor on CVD

❑ Prevalence/distribution of risk factors

❑ Relative Risk/coefficient of  risk factors

In line with PAF !!







WHO CVD risk prediction models were validated in the Tehran Lipid and Glucose Study as an 
external validation in the original work and we were among the working group.







∗ None of the fractional polynomial were significantly better than the linear model.
‡ Age ∗SBP, Shows the interaction between age and systolic blood pressure. Baseline survival estimates at 10-years for men 
and women are 0.9631963 and 0.9852014, respectively. 



IRAN-HEARTS   to improve  IraPEN for CVD & Diabetes

Adaptation, Implementation, and Evaluation of the HEARTS package 

to improve control of cardiometabolic risk factors in the primary health care system.



Using data from 
Iranian cohort studies



Conclusion

• Hypertension has the highest PAF for CVD in Iran.

• Hypertension may have somehow different effect on CVD in comparison to US & 

Europe?!

• We can use our own data for calculating risk of CVD for individuals and appropriate 

interventions accordingly.




