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Abstract 

BACKGROUND: Premature coronary artery disease (CAD) is still prevalent worldwide and may 
differ in various ethnicities. Due to the presence of different ethnicities in Iran, the  
Iran-premature coronary artery disease (I-PAD) study aimed to determine the frequency of 
premature CAD and related risk factors based on each ethnicity. 

METHODS: In this multi-center case-control study, 4000 patients with premature CAD from ten 
different ethnicities who lived in different cities of Iran and underwent coronary angiography 
were enrolled (women aged ≤ 70 and men ≤ 60 years). Patients with CAD defined as obstruction 
equal or above 75% in at least a single coronary artery or left main ≥ 50% were included in the 
case group, while patients with normal coronary arteries were included in the control group. 
Lifestyle behaviors, cardiometabolic risk factors, anthropometric measurements, and other 
variables were collected. Serum, whole blood, buffy coat, plasma, urine, stool, and saliva 
samples were stored. 

RESULTS: The number of patients enrolled until April 2020 was 2071. The mean age of patients 
was 53.51 ± 7.52 and 934 (45.09%) of patients were women. To date, about 39.6% of the 
patients were normal. Also, about 26.0% were with one-vessel disease (1VD), 15.0% with  
two-vessel disease (2VD), and 15.2% with three-vessel disease (3VD). More than 30000 
patients' biosamples from across the country have been stored. 

CONCLUSION: Knowing the frequency of premature CAD according to different ethnicities with 
major differences in their lifestyle behaviors and risk factors can assist health decision-makers. 
In addition, I-PAD biosamples will be an invaluable source. 
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Introduction 
Cardiovascular disease (CVD) is one of the most 
important causes of disability that accounts for up 

to 30% of mortality worldwide. The prevalence of 
CVD in Iran is also high, while some studies report 
it more than 30%.1-3  
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Premature coronary artery disease (CAD) in Iran 

is highly frequent which justifies the reason for 
further studies and better understanding of its risk 
factors and determinants.2-5 

Behavioral and cardiometabolic risk factors like 
hypertension (HTN), diabetes, dyslipidemia, 
smoking, unhealthy diet, and low physical activity 
are important risk factors that have been reported in 
numerous studies previously. However, studies have 
shown that some of these factors, such as smoking, 
family history, unhealthy nutrition, and blood lipids 
play a stronger role in premature CAD.5-8 

The prevalence of CAD differs in various 
populations which may be connected to their 
ethnicities.9-12 Iran is one of the countries with 
multiple ethnicities, including Fars (Persian), Azari 
(Azeri, Turk, or Tork), Kurd (Kord), Arab, Lor 
(Lur), Gilak, Balouch (Balouchi or Balooch), 
Turkman (Torkman or Turkmen), Qashqaei 
(Qashghai), and Bakhtiari. These ten ethnicities 
consist more than 95 percent of Iran's population. 
Fars is considered to be the largest ethnic group in 
Iran, estimated to comprise between 50% and  
70% of the population, followed by Azari, as the 
second largest ethnic group (15% to 24%), Kurd 
from 7% to 10%, Gilak from 3% to 6%, Arab from 
2% to 4%, Lor from 3% to 5%, and Turkman, 
Bakhtiari, Qashghaei, and Balouch each with 2%.13 

Iran-premature coronary artery disease (I-PAD) 
study aims to investigate the frequency of premature 
CAD and its risk factors according to different 
ethnicities in Iran, so the results can be a gateway to 
some preventive and treatment strategies. This report 
addresses the rationale, methodology, and some 
earlier results of I-PAD study. 

Materials and Methods 

I-PAD is a multi-centric case-control study which is 
ongoing on Iranian patients with different 
ethnicities. Patients are men and women who 
underwent coronary angiography. We recruited our 
patients from hospitals with catheterization 
laboratories in different cities. Patients are selected 
from across the country based on the distribution 
of different ethnicities (Fars, Azari, Kurd, Arab, 

Lor, Gilak, Balouch, Turkman, Qashqaei, and 
Bakhtiari). Each ethnicity was considered positive if 
the patient and his/her parents had the same 
ethnicity. We included questions on ethnicity of the 
patients and their parents after obtaining their 
consent to participate in the study. If a patient 
indicated other ethnicity of even one of his/her 
parents, we excluded him from the study. Sampling 
will continue through convenience sampling until 
our study sample reaches 4000 individuals, 
depending on the percentage of different ethnicities 
in the population. 

Inclusion criteria consist of patients who 
underwent coronary angiography, age ≤ 70 or ≤ 60 
years for women and men, respectively, being 
related to one of the ethnicities considered in our 
study, and being familiar with their parent's 
ethnicity. Having an occlusion of at least single 
coronary artery equal and above 75% or left main 
coronary of equal or more than 50% and normal 
coronary artery were our criteria for case and 
control groups, respectively. Previous history of 
documented coronary artery disease such as 
coronary artery bypass surgery, balloon angioplasty, 
or percutaneous coronary intervention (PCI) was 
considered as exclusion criterion. 

We calculated our sample size in each group 
with an error of the first type of 0.05, power of 0.8, 
and considering an odds ratio (OR) = 1.30. Our 
sample is about four-thousand patients. Individuals 
are recruited using convenience sampling in 
reference hospitals in more than twelve cities in 
Iran. The total sample was divided proportionally 
according to the distribution of each ethnic group. 
Calculated sample for each ethnicity is as follows: 
2000 Fars, 510 Azari, 400 Kurd,  
250 Gilak, 140 Arab, 140 Lor, 140 Turkman, 140 
Bakhtiari, 140 Qashghaei, and 140 Balouch patients. 

Initially, we designated focal points who were 
the heads or one of the authorities of cardiac 
catheterization centers in each city with one major 
ethnicity. In addition, we asked them to establish 
their team who could recruit patients according to 
our inclusion criteria and complete our 
questionnaires. We organized necessary training 
sessions for the executive team on how to interview 
patients and complete questionnaires. Furthermore, 
we developed a study practical manual and sent to 
all teams following our training sessions. We 
provided all necessary information on I-PAD study 
to patients who met our inclusion criteria. Then we 
obtained written consent forms from the patients. 

Interviewers in hospitals completed our 
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questionnaires that included questions on 
demographics like age, sex, ethnicity, religion, 
education, income, marriage status, and lifestyle 
behaviors such as any type of smoking, alcohol or 
drug use, and nutrition via Food Frequency 
Questionnaire (FFQ), physical activity by 
International Physical activity Questionnaire 
(IPAQ), anxiety level through Hospital Anxiety and 
Depression Scale (HADS), sleep disorders using the 
Pittsburgh Sleep Quality Index (PSQI), personal 
and family history of illnesses and used medications. 
Questionnaires' reliability and validity were assessed 
if they were not done before. Individuals removed 
shoes and heavy cloths prior to anthropometric 
measurements, then height, waist, hip, neck, and 
thigh circumferences were measured in all patients, 
according to standard protocols. 

Biobank: Blood, urine, stool, and saliva samples 
were taken from each participant. The patient should 
have been fasting for at least 12 hours. Blood 
samples were taken to measure triglyceride (TG), 
total cholesterol, high-density lipoprotein cholesterol 
(HDL-c), low-density lipoprotein cholesterol (LDL-
c), and fasting blood sugar (FBS). Also, after the 
necessary procedures, in the shortest possible time, 
serum, buffy coat, plasma, whole blood, saliva, urine, 
and feces were taken of each patient and stored in 
specific cryoboxes then in a -80 °C freezer. Isfahan 
central core laboratory (Isfahan, Iran) executive team 
was responsible for receiving and storing the 
biosamples sent from different cities properly. 

Quality assurance and quality control: To ensure the 
quality of the project, several steps were taken, 
some of which are briefly described here. Initially, 
the design of questionnaires and data collection 
forms used in this study was approved and finalized 
by an expert team in each field. In each 
questionnaire, detailed, clear, and purpose-based 
questions were considered. The team included 
cardiologists, a nutritionist, a psychiatrist, an 
epidemiologist, a biobank expert, and a statistician.  

Then, a comprehensive questionnaire and 
laboratory protocol were designed, and training 
sessions for questioners and project executives in 
different cities were held in Isfahan center to make 
the implementation of the project more uniform. 

Random checking of the data entry in the 
database was done by a separate expert to check the 
accuracy of the entered data. Pilot design also 
helped researchers to identify existing defects, and 
greatly improved the quality of the study. A unique 
identity document (ID) for each patient was used 
on the questionnaire and all biosamples, and it was 

used throughout the whole study process. 
The quality control unit of the Isfahan 

Cardiovascular Research Institute which is a World 
Health Organization (WHO) collaborating center 
was responsible for periodic monitoring and 
inspections to ensure the best possible 
performance. The committee members conducted 
field visits to ensure the highest study performance 
and high-quality data collection and management. 

Performing multiple interim analysis, once every 
two weeks at the beginning of the project and then, 
once a month while executing the project, receiving 
the necessary feedback, and making changes to each 
of the steps as necessary are among other measures 
that have been taken.  

This study was reviewed and approved by the 
Ethics Committee of Isfahan University of Medical 
Sciences (IR.MUI.REC.1396.2.055). A written 
informed consent was obtained from all patients 
and the Declaration of Helsinki was considered. 
Patients were provided with a complete description 
of the study and all their questions were answered. 
To keep the confidentiality, the IDs assigned to 
each patient were specific codes that did not 
correspond to the patient's specification, such as his 
or her national code. All people involved in this 
study who somehow had access to patient 
information were given the necessary training in this 
regard. Access to patient data was limited as much 
as possible. The outcome of data was not reported 
individually and patient information was gradually 
analyzed and disseminated. 

The analysis was done in two descriptive and 
analytical sections. The prevalence of risk factors in 
the two groups of patients with premature CAD 
and the other is reported by ethnicity. Quantitative 
variables in different groups are reported as mean ± 
standard deviation (SD). Univariate comparisons 
between case and control groups was performed 
according to the type of risk factor by comparison of 
means (independent t-test or Mann-Whitney) based 
on statistical assumptions or chi-square test based on 
qualitative variables. Effect size determination based 
on different risk factors was extracted by reporting 
ORs in logistic regression modeling. Conditional 
and unconditional logistic regression modeling were 
performed considering the confounders’ elimination 
strategy. The receiver operating characteristic 
(ROC) curve was used to evaluate the difference 
between the case and control groups, based on risk 
factors. All analyses were performed at 5% error 
level, using Stata software (version 14, Stata 
Corporation, College Station, TX, USA). 
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Results 

The number of patients enrolled in the study by 
February 2020 was 2071. The participants were 
patients with ethnicities such as Fars, Azari, Kurd, 
Lor, Bakhtiari, Qashqaei, Balouch, Arab, and Gilak. 
1137 (54.91%) of the patients were men and 934 
(45.09%) of the patients were women (Table 1).  

Our enrollment is completed for Bakhtiari and 
Fars ethnicity; however, around 67% of originally 
calculated Kurd, 27% of Lor, 84% of Qashghaei, 
7% of Arab, and 2% of Gilak, Balouch, and Turk 
patients were completed to date. The cities of 
Isfahan, Birjand, Yazd, Shahrekord, Rasht, and 
Orumiyeh are recruiting patients in a way to 
complete the sample according to ethnicities. Each 
city focused on one ethnicity or several specific 
ethnicities (Figure 1).  
 

 
Figure 1. Cities included: Isfahan (1), Tabriz and 
Maragheh (2), Orumiyeh (3), Kermanshah (4), 
Khorramabad (5), Ahvaz (6), Shahrekord (7), Bandar 
Abbas (8), Zahedan and Zabol (9), Birjand (10), Yazd 
(11), Gorgan (12), Rasht (13), Zanjan (14), Shiraz (15) 

To date, about 39.6% of the patients were 
normal. Also, about 26.0% were with one-vessel 
disease (1VD), 15.0% with two-vessel disease 
(2VD), and 15.2% with three-vessel disease (3VD). 

Discussion 

Currently, premature CAD is one of the most 
important and prevalent diseases in the world with 
a growing trend. At the same time, it is one of the 
diseases that can be reduced by preventive 
strategies.1-3,5 The instructions and guidelines 
available for dealing with heart disease risk factors 
and their treatment are the same across our 
country, and even in most countries around the 
world, as this is one of the biggest problems in the 
field of disease prevention and treatment. Because 
patients of different races and ethnicities may have 
different risk factors or the relative risk of each 
risk factor may differ in various populations, that 
can be due to behavioral, environmental, and 
genetic differences, as well as different gene-
environment interactions. In fact, a risk factor may 
be more important in one ethnicity and less crucial 
in another.9-11,13 

There are different ethnicities living in Iran with 
different lifestyles;13 yet, no comprehensive study 
has been conducted to investigate the different 
cardiovascular risk factors among these ethnicities. 
The present study (I-PAD) is one of the largest 
studies in our country and the region on ethnic 
differences in terms of extent and sample size. This 
study investigates the risk factors of premature 
CAD among people of different ethnicities in more 
than ten cities of Iran. Although there have been 
limited studies in the past, none has 
comprehensively covered most Iranian ethnicities or 
ethnicities were not assured as in our study.9,10. 

 
Table 1. Frequency distribution of different ethnicities by age and sex  
Variables 
Ethnicities 

Total (n) Age (year) Sex Report of angiography 
Mean ± SD Men [n (%)] Women [n (%)] Normal [n (%)] Premature CAD [n (%)] 

Fars 1441 53.66 ± 7.33 818 (56.80) 623 (43.20) 559 (40.65) 816 (59.35) 
Azari 8 51.00 ± 9.68 6 (75.00) 2 (25.00) 3 (37.50) 5 (62.50) 
Kurd 271 53.89 ± 7.93 120 (44.30) 151 (55.70) 114 (42.54) 154 (57.46) 
Lor 39 49.26 ± 10.40 23 (59.00) 16 (41.00) 20 (54.05) 17 (45.95) 
Bakhtiari 178 52.66 ± 7.66 99 (55.60) 79 (44.40) 64 (38.32) 103 (61.68) 
Qashqaei 118 53.77 ± 7.30 62 (52.50) 56 (47.50) 52 (45.61) 62 (54.39) 
Gilak 3 53.00 ± 6.08 1 (33.30) 2 (66.70) 1 (33.33) 2 (66.67) 
Arab 10 52.70 ± 6.21 7 (30.00) 3 (70.00) 3 (30.00) 7 (70.00) 
Turkman 0 - 0 (0) 0 (0) 0 (0) 0 (0) 
Balouch 3 56.33 ± 4.04 1 (33.30) 2 (66.70) 1 (33.33) 2 (66.67) 
Total 2071 53.51 ± 7.52 1137 (54.91) 934 (45.09) 817 (41.16) 1168 (58.84) 

CAD: Coronary artery disease; SD: Standard deviation 
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One such study by Jahangiry et al. was a  
cross-sectional study of 3506 participants, aged 30-70 
years in Naqadeh (northwestern Iran, including two 
ethnicities, Kurd and Azari). Patients were evaluated 
for cardiometabolic risk factors associated with 
metabolic syndrome. Sixty percent of the study 
population were Azari. The researchers recommended 
that the identification of different components of the 
metabolic syndrome based on two studied ethnicities 
would be an appropriate step in determining 
interventional strategies, considering different 
ethnicities in Iran.10 Our study, however, examines 
more ethnicities and risk factors in a national sample 
representing ten ethnicities in Iran that comprise more 
than 95% of the total population. 

In this study, the ethnicity of parents is 
considered in addition to individual ethnicity. In 
fact, in many studies, the boundary between the use 
of the word “ethnicity” and the word “race” is 
blurred, and sometimes the two words are used 
interchangeably.14,15 In studies of different races, it 
is much easier to separate races than to study 
different ethnicities. In addition, in most studies on 
ethnicity, participants report their own ethnicity and 
not that of their parents, which in many cases may 
cause problems in the final analysis.9-11,16,17 For 
example, a person who was born of an Azari 
mother and a Fars father may, for any reason, 
identify himself as a Fars or an Azari. Even a person 
born to parents of the same ethnicity, for whatever 
reason, presents herself/himself as an ethnicity that 
is the predominant ethnicity of the city where 
she/he lives. However, in the present study, one of 
the inclusion criteria was considered to be same 
parental ethnicity, in order to minimize such errors 
in data analysis. In addition, the paternal and 
maternal grandparents' ethnicity is also questioned 
although it is not included in the inclusion criteria, 
but it can be considered in later analyses. 

Also, considering the dominance of Fars 
ethnicity in the country (between 50 and 70 percent 
of the population),13 Fars people from four 
different cities (Isfahan, Birjand, Yazd, Shahrekord) 
were included in this study to investigate possible 
differences and gain a better understanding of  
gene-environment interaction. These cities are 
located in different parts of Iran with probably 
different risk factors and different environments. 

Establishment of biobank is also one of the 
most important steps in this study. Serum samples, 
buffy coat, plasma, whole blood, saliva, urine, and 
feces were taken from each patient. This biobank is 
able to hold samples for years to be used in future 
studies like epigenetics. In addition, one of the 

advantages of this study was feasibility study in 
Isfahan. Thus, about 5% of all samples were initially 
studied in Isfahan. All glitches were carefully 
examined and resolved at each stage of the project. 

This study has some limitations like any other 
study. There are, however, other ethnicities in Iran 
but their community is not large enough to be 
considered. In addition, they have no 
catheterization laboratory in their living areas and 
should travel to larger cities which made the process 
of diagnosis of their ethnicity more difficult. 

Due to existing limitations, it was not possible to 
examine other ethnicities such as Taleshi, Georgian, 
Kurmanji, etc. However, the percentage of these 
ethnicities in the country is very low (less than 5%), 
and there may not be enough individual available to 
meet our criteria.  

Conclusion 

I-PAD is one of the largest studies of ethnicity in 
Iran and the Middle East area. Studying the 
prevalence of premature CAD and its risk factors 
among different ethnicities of the country can give a 
much better perspective to health care providers, as 
well as national health decision-makers. In addition, 
the biobank established in this project could be one 
of the most important sources for genetic and 
epigenetic studies in Iran in the coming years. 
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