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OBJECTIVE

 An important strategy in primary prevention of

cardiovascular diseases (CVD) is the early identification

of high-risk individuals.

 Effective implementation of a strategy to identify these

individuals in a clinical setting is reliant on the

availability of appropriate CVD risk-assessment models

and guideline recommendations.

 The Isfahan Cohort Study (ICS) produced CVD

prediction functions, named PARS for assessing risk of

developing incident CVD in a ICS population.
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OBJECTIVE

 Concern exists regarding whether these functions

can be generalized to other populations.

 To assess PARS validation, we aim to apply it on

samples of other Iranian cohorts with CVD

outcomes.
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RISK-BASED MANAGEMENT
WHAT IS IT?

 CVD risk stratification: The categorization and management of

people according to their likelihood or chance for a cardiovascular

event.

 Simple risk-scoring tools: combined effect of multiple risk factors.

 Age, gender, smoking status, blood pressure and total cholesterol

or body mass index.

 Probability of developing CVD over a defined period such as 10

years.
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WHAT IS IT?
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WHO and International Society of Hypertension 

cardiovascular risk prediction charts



WHY IS IT IMPORTANT?
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Decisions about whether to initiate preventive
interventions and treatment intensity are guided
by the level of risk.

Individuals at higher risk for CVD events
require more intensive management.

Low-risk individuals who might not benefit
sufficiently from such interventions are spared
the associated harms and cost of overtreatment.

The development of quantitative risk prediction
tools for use by health providers to estimate the
risk of an individual for CVD.



FLOW CHART OF CVD RISK ASSESSMENT AND 

MANAGEMENT
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Especially important in LMICs

Many primary care facilities do not offer CVD risk assessment and most

patients remain unaware of their underlying cardiovascular risk



SEVERAL WELL-KNOWN MODELS AND ALGORITHMS 

FOR CVD RISK ASSESSMENT

 Framingham risk score

 Equations recommended by the American College of Cardiology (ACC)

 American Heart Association (AHA) cardiovascular risk-assessment 

guidelines

 SCORE 

 ASSIGN

 Q-Risk

 PROCAM

 Globorisk 8



THE ESSENTIAL OF DEVELOPMENT OF RISK MODELS 

 The inappropriateness of these models and

guideline recommendations for direct application

in other regions.

 The risk-assessment methods developed from the

studies in one country or ethnic population might not

be suitable for another country or other ethnic

populations.

 The need of examination of the availability and

characteristics of predictive models across wide

geographical regions and countries beyond the USA

and Europe, especially in LMICs.
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THE ESSENTIAL OF DEVELOPMENT OF RISK MODELS

WHY? 
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WHAT HAPPENED?
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Systematic underestimation or over
estimation, if a model derived from
one cohort is directly applied to a
population with different profiles of
these components.

The use of a predictive
model derived from a
local cohort is desirable.

The design of a risk
assessment model based
on parameters derived or
measured from the local
population.

Optimizing the identification
of CVD risk for individuals
within that population.



KEY POINTS

 Cardiovascular disease (CVD) risk refers to the probability that an

individual will experience an acute coronary or stroke event within a

specific time period.

 CVD risk-assessment tools and appropriate recommendations for risk

assessment in clinical guidelines are essential for implementation of a high

risk CVD prevention strategy in a population.

 CVD risk assessment depends not only on risk-factor profile, but also on

the mean population CVD risk, mean population risk-factor levels, and

relative risk of each risk factor.

 Specialized CVD risk-prediction models for different countries and diverse

populations are necessary because risk-assessment tools developed for one

population are often inaccurate when applied to another population.

 Notable differences exist in CVD risk-assessment recommendations

between clinical guidelines issued by different regions, countries, or

organizations, and can affect decision-making in clinical practice
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ISSUES IN DEVELOPMENT, EVALUATION, AND 

VALIDATION OF MULTIVARIATE RISK MODELS

 Endpoint (event/outcome)

 At-risk population

 Follow-up time

 Risk factors

 Mathematical model

 Estimation (relative and absolute risks)

 Performance (discrimination, calibration)

 Internal validation

 External validation
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PARS RISK CHARTS
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EXTERNAL VALIDATION

 Whereas internal validation is essential, the best way to 

validate a prediction risk model is to apply it on others 

independent dataset.

 External validation provides the best evidence of the 

ability to generalize with a multivariate risk model.

 The PARS Risk charts were developed  based on a  

sample of three Iranian central areas (Arak, Isfahan, and 

Najafabad), therefore,  it’s generalizability  to other 

populations is still questionable. 
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THE EXTERNAL VALIDATION COMPONENTS

 Developing models on the non-source study data

 Comparing each risk factor’s coefficient with the 

corresponding coefficient of the source model

 Computing the discrimination C-statistic

 Comparing with the corresponding discrimination C-

statistic of the source model

 Computing the Nam-D’Agostino chi-square statistic

 Comparing with the corresponding discrimination chi-

square statistic of the source model
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CRITERIA FOR SELECTION OF OTHER COHORTS 

 Similar definition of CVD events (fatal and non-

fatal)

 Systematic measurement of CVD risk factors

 Similar age range

 Adequate length of follow-up for CVD events
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THE SELECTED COHORTS?
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Cohort study

Criteria Tehran Lipid and 

Glucose

Golestan Shahroud

Similar definition of CVD events

Fatal   

Non-fatal  × ×

Systematic measurement of CVD risk factors  × ×

Similar age range   

Adequate length of follow-up for CVD events  × ×

The selected cohort is participants in Tehran 

Lipid and Glucose Study



SIMPLIFY CVD RISK ASSESSMENT

 Any risk model should be:

 Clinically useful

 Methodologically robust

 Clinically addressing relevant risk factors

 Resulting in a measurable health gain

 But the most important characteristic is: 

 Easy to use
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SIMPLIFY CVD RISK ASSESSMENT

 The most of the risk charts can be used when

laboratory values, such as blood cholesterol

levels, are available.

 Simplify CVD risk assessment by offering non-

laboratory risk factors was recommended by

WHO.
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SIMPLIFY CVD RISK ASSESSMENT

WHY?
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• Unavailable of laboratory markers in the setting of primary health 
care, specially in developing countries.

• Algorithms that are based solely on office-based data are 
preferable.

• If such algorithm is useful and valid, it can be used in the setting 
of health houses that cover the rural populations with little access 
to laboratory tests.

• Simplify CVD risk assessment by offering non-laboratory-based 
tools and the use of electronic and mobile applications



PARS RISK CHARTS

CURRENT WORKS

 External validation

 Simplification based on no-lab risk factors
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