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Abstract
BACKGROUND: Although several studies have attempted to identify coronary artery disease 
(CAD) risk factors, few have explored the association between lifestyle-related factors and the 
severity of coronary artery stenosis. The present study was designed to assess the association 
between a combination of lifestyle, dietary, cardiometabolic, psychological, and mental factors, 
and CAD severity in adults undergoing angiography.

METHODS: This cross-sectional study aimed to recruit a total of 700 patients (aged 35 to 75 
years) who met the inclusion criteria and were referred for angiography between July 2020 and 
November 2021 to Afshar Hospital, a central heart disease hospital in Yazd city, Iran. To assess 
the presence and intensity of CAD, we used the Gensini and SYNTAX scores. Biochemical 
factors were measured using standard kits from serum samples, and extra serum and whole 
blood samples were retained for further analyses. Data on general information, dietary food 
and supplement intake, eating habits, medicinal herbs consumption, psychological and mental 
state, sleep quality, and other variables were gathered by trained interviewers using specific 
questionnaires.

RESULTS: In total, 720 participants (444 males and 276 females) aged 56.57±9.78 years were 
included in the current study. Moderate to severe coronary artery stenosis was prevalent in 
47.0% and 17.9% of participants based on Gensini and SYNTAX scores, respectively.

CONCLUSION: The results of this study will enhance our understanding of the association 
between different risk factors and the severity of coronary artery stenosis.
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Factors influencing academic autonomy and its dimensions in Isfahan 
Cardiovascular Medical and Research Center, Iran: A mixed-method study 

Mohammad Reza Shafeie(1) , Saeid Sharifi(2)  
 

Abstract 
BACKGROUND: The issue of academic autonomy along with the reduced authority of the 
government for handling the service-providing section is considered an urgent demand for most 
of the organizations including hospitals. 
METHODS: The method of research was a combination of quantitative and qualitative methods 
from sequential exploratory studies type. In qualitative part, descriptive-phenomenological 
method using seven-step Colaizzi method and in quantitative part, survey method was used. 
Statistical population of research of the first part included key experts of the academic autonomy 
field who were selected purposefully and based on the criterion. With 8 persons, data were 
saturated. Data collection tool of this part was semi-structured and deep interview. Validation of 
data was performed by outsider auditors as well as through returning to the interviewees. In 
quantitative part, a 60-question questionnaire made by the authors was used for data collection 
which was distributed among officials including hospital managers and key stakeholders of the 
academic autonomy process in a heart hospital who were 98 persons. Superficial and content 
validity of the questionnaire was estimated as much as 0.70 for all items. Modeling analysis in 
inferential level was done through Akaike scale regression. 

RESULTS: Academic autonomy is in three dimensions: economic, scientific, and organizational 
and inter-organizational, intra-organizational, and extra-organizational factors contribute to it 
from which scientific autonomy is more important compared to other factors. Moreover,  
intra-organizational factors have more contribution to the academic autonomy of these centers. 
CONCLUSION: The results of this study will be a good guide for academic autonomy of medical 
centers. In order to achieve academic autonomy, it is more important to pay attention to factors 
such as autonomy culture capacity, independent signing treaties and international documents, and 
science-centered society. 
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Introduction 
Academic freedom or academic autonomy means that 
in the core activities or tasks of the university, 
teaching, and research, decisions are necessarily up to 
the academic personnel.1 In Iran, this matter has 
become a challenge owing to the increasing social 
collaborations and important and strategic engaging 
persons, so that most of the universities try to become 
independent from the decision-maker organizations to 
reduce their expenses and improve their productivities. 
Researches mainly consider four dimensions: 
organizational, financial, staffing, and academic 
dimensions for academic autonomy. In recent century, 

European Union (EU) took this definition as the basis 
of the academic autonomy and evaluates the 
European universities with these indices.2  

According to studies performed in developing 
and developed countries, this presumption that 
health organizations must be solely administered by 
the governments has been doubted.3 
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Introduction
Despite advances in diagnostic and therapeutic methods, 
cardiovascular disease remains the leading cause of  
mortality and disability worldwide1, 2. Ischemic heart 
disease (IHD), also known as coronary artery disease 
(CAD) and atherosclerotic cardiovascular disease 
(ACD), accounts for approximately 9 million deaths. 
The current incidence rate of  1,655 in a population 
of  100,000 is projected to exceed 1,845 by 20303. 
The economic impact of  CAD is significant 4; for 
instance, in 2004, CAD resulted in more than 44 
billion US dollars in inpatient hospital charges in the 
United States5. Although gender, age, and modifiable 
risk factors such as unhealthy diet, obesity, smoking, 
dyslipidemia, diabetes, and hypertension are known 
to contribute to CAD occurrence6-11, data on CAD 
severity risk factors are still lacking. Research indicates 
that the Gensini and SYNTAX scores are the 
preferred scoring systems to measure the intensity of  
coronary artery occlusion, as both primarily assess 
anatomic and angiographic findings. Moreover, 
these scores have prognostic value for cardiovascular 
events, including myocardial infarction (MI) and 
cardiac death among CAD patients12, 13.

Recently, studies have been conducted on the 
association between various cardiovascular risk 
factors and the severity of  coronary artery occlusion 
predicted by these scores. For instance, several 
investigations have reported that serum low-density 
lipoprotein (LDL) and high-density lipoprotein 
(HDL) levels are potent predictors of  CAD 
severity14-16. There was also a positive correlation 
between fasting blood glucose (FBS) and Gensini 
score among MI patients17. Furthermore, a higher 
Gensini score has been observed in pre-diabetic and 
diabetic patients than in normoglycemic patients18. 
Obesity is also proposed to be associated with the 
disease. Although obesity has been known as an 
independent risk factor for CAD for many years, 
a better prognosis for CAD has been observed in 
individuals with a higher body mass index (BMI)19-21.

Previous investigations have also examined the 
association between psychological disorders and 
CAD severity; however, they have led to inconsistent 
results. Some studies, but not all, have indicated a 
notable positive association between CAD severity 
and depression, anxiety, and perceived stress22, 23. On 
the other hand, Assari et al.24 discovered a negative 

association between anxiety symptoms and CAD 
severity; however, results from Salari et al.’s study 
showed no significant association between depression 
symptoms and the number of  impaired vessels25.

Although the role of  diet as a modifiable 
risk factor for the prevention of  CAD has been 
extensively investigated26, 27, there are limited studies 
examining the association between whole diet 
expressed as dietary patterns and the severity of  
coronary artery stenosis28, 29. Dietary patterns were 
introduced as a new approach to examining the 
association between diet and chronic disease because 
the effects of  combining foods or their components 
in the context of  dietary patterns might be greater 
than the effects of  individual foods or nutrients, as 
dietary patterns express the interactions of  nutrients 
comprehensively30-34. Also, as far as we know, none of  
the previous studies have evaluated the association 
between dietary habits and consumption of  herbal 
medicines with CAD severity in an observational 
study.

On the other hand, each of  the CAD risk factors 
alone might have limited ability to predict CAD 
development35, whereas the coexistence of  several 
CAD risk factors such as diabetes, dyslipidemia, 
hypertension, and current smoking increases 
their effect on the risk of  developing CAD 36. A 
few studies have been conducted regarding the 
association between the coexisting CAD risk factors 
and CAD severity. For example, it was shown that 
concurrent diabetes and hypertension increase the 
risk of  CAD more than these factors alone 37. This 
suggests that studying the combination of  risk factors 
might provide more information than examining the 
univariate association with the severity of  CAD38. 
Therefore, the need for a comprehensive study 
that can simultaneously investigate the association 
between different modifiable and non-modifiable 
risk factors and CAD severity was felt. This protocol 
describes the details of  a cross-sectional study 
which aimed to gather data on age, sex, education, 
occupation, economic status, physical activity, 
tobacco and alcohol use, cardiometabolic markers, 
anthropometric indices, patients’ disease history, 
depression, anxiety, mental state, sleep quality, dietary 
food, nutrients, and supplements intake, dietary 
food habits, herbs consumption, and CAD severity 
(assessed by using Gensini and SYNTAX scores) 
among adults undergoing coronary angiography.
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Methods
Study objectives and design
Our study, the Iranian Coronary Artery Disease 
Observation (Iranian CARDIO), aims to examine 
the prevalence of  specific risk factors and their 
association with the severity of  CAD using a cross-
sectional approach

Study setting
The study was conducted at Afshar Referral Heart 
Hospital in Yazd, Iran, which is a referral hospital for 
cardiovascular diseases in Yazd city, Yazd province, 
central Iran. Data gathering was initiated in July 2020 
and continued until November 2021. The Ethics 
Committee of  the National Institute for Medical 
Research and Development granted primary approval 
on December 7, 2019, with the code IR.NIMAD.
REC.1398.393, and the Shahid Sadoughi University 
of  Medical Sciences Review Board granted approval 
with the code IR.SSU. SPH. REC.1399.092 on July 
13, 2020. Written informed consent will also be 
obtained from all participants

Study population
In this study, adults aged 35 to 75 years, whose 
physicians suspected coronary artery occlusion 
based on symptoms such as angina pectoris 
and abnormalities in one or more signs such as 
electrocardiogram (EKG) records, exercise test, 
blood test, CT angiography, or nuclear heart scan, 
were selected using convenience sampling. These 
individuals were recommended to Afshar Heart 
Hospital for coronary angiography for the first time.

Persons with a history of  cancer, chronic 
heart failure, heart attack, percutaneous coronary 
intervention (PCI), coronary artery bypass grafting 
(CABG), stage 3 or above of  chronic kidney 
disease, decompensated liver disease, neurocognitive 
or psychiatric conditions, immunodeficiency or 
autoimmune deficiency syndrome (AIDS) were 
excluded. Persons with excessive obesity (BMI > 40 
kg/m2), any restrictions in receiving an oral diet or 
being on a special diet, as well as pregnant or lactating 
women, were also excluded.

After confirming the conditions for entering the 
study, written informed consent was obtained from 
the eligible individuals. A convenience sampling 
method was used: the selection of  participants 

depended on the availability of  people at the 
hospital at the time when the interviews were being 
conducted. 

Determination the CAD severity 
The angiography was performed using a Siemens 
Axiom Artis angiogram from Germany. The 
severity of  CAD was assessed by two scoring 
systems: the Gensini and SYNTAX scores. For this 
purpose, the coronary angiography was evaluated 
by an experienced cardiologist who was blinded 
to all collected data except for age and sex. To 
ensure accuracy, a second cardiologist randomly 
evaluated the Gensini and SYNTAX scores for 
several participants as a confirmation of  the initial 
interpretation.

Gensini score: In order to calculate the gender 
score for 1 to 25% occlusion, score 1 for 26 to 50% 
occlusion, score 2 for 51 to 75% occlusion, score 4 for 
76 to 90 % occlusion, score 8 for 91 to 99% occlusion, 
score 16 and for complete occlusion score 32 were 
considered. Also, a coefficient was assigned to each 
segment depending on the functional significance 
of  the area supplied by that segment: 5 for the left 
main coronary artery, 2.5 for the proximal segment 
of  the left anterior descending (LAD) coronary 
artery and the proximal segment of  the circumflex 
artery, 1.5 for the mid-segment of  the LAD, 0.5 for 
second diagonal branch and posterolateral branch, 
and 1 for the other branches. The final Gensini score 
was obtained from the total score of  all segments. 
A Gensini score of  20 or more was categorized as 
moderate to severe occlusion39-41. 

SYNTAX Score
Version 2 of  the internet-based SYNTAX calculator 
was used to calculate the SYNTAX score. The 
SYNTAX score raises questions about the functional 
and anatomical domains of  lesions with more than 
50% stenosis and 1.5 mm in diameter. To determine 
the final SYNTAX score, we added up the scores of  
all lesions. Scores 0-22 reflect no/mild occlusion, 
23-32 reflect moderate occlusion, and scores greater 
than 32 reflect severe occlusion, respectively13, 42.

Blood sampling
Five ml of  venous blood was collected from all 
participants after overnight fasting and equally 
transferred to two separate EDTA blood tubes. Then, 
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the samples were transported to the biochemistry 
laboratory of  the School of  Public Health, Shahid 
Sadoughi University of  Medical Sciences, using an 
insulated shipping container containing dry ice. One 
of  the two blood samples taken from participants 
was centrifuged at 2500 rpm for 3 minutes to separate 
the serum from blood cells. The measurements of  
serum triglyceride (TG), total cholesterol (TC), low-
density lipoprotein cholesterol (LDL-C), high-density 
lipoprotein cholesterol (HDL-C), and fasting blood 
sugar (FBS) were carried out using standard detection 
kits (Pars Azmoon, Iran). Additionally, alanine 
aminotransferase (ALT), aspartate aminotransferase 
(AST), urea, and creatinine were measured in the 
serum using a BiorexFars kit (BiorexFars, Fars, Iran). 
The other blood sample was homogenized and then 
stored in two DNase/RNase-free microtubes at -70 
ºC for future purposes.

Anthropometric and blood pressure measurement
Height measurements (in meters) were accurately 

taken using a wall height gauge with a precision of  
0.1 cm. Weight (kg) and body composition (% fat 
mass, % skeletal muscle, and visceral fat %) were 
assessed with a bioelectrical impedance analyzer, 
without shoes, and with minimal clothing (mode 
BF51, Omron, Japan). The body mass index (BMI) 
of  patients was calculated by dividing weight in 
kilograms by the square of  height in meters. Waist 
circumference was measured at the midpoint 
between the lower rib edge and the iliac crest using 
a tape measure. All anthropometric measurements 
were performed by trained nutritionists.

Before participants underwent coronary 
angiography, their blood pressure was recorded 
by a nurse working in the cardiovascular care unit 
(CCU). Measurements were taken using the right 
hand of  subjects who were completely at rest and 
lying on their backs using a pressure gauge (NIBP 
version 3, Sazgan Gostar, Iran) connected to the 
bedside monitor (Vectra, Sazgan Gostar, Iran). The 
systolic and diastolic blood pressure displayed on the 
monitor was registered.

Physical activity assessment
The level of  physical activity in patients was 
measured using the short version of  the International 
Physical Activity Questionnaire (IPAQ), which 
has been validated in the Iranian population43. The 

data collected for activity were then converted to 
metabolic equivalents per minute per day (Met-min/
week)44.

Dietary intake assessment
To evaluate the dietary intakes of  participants, a valid 
and reliable 182-item semi-quantitative multiple-
choice food frequency questionnaire (FFQ) was 
used, which covered the past year45. This study 
modified the 178-item FFQ, which was previously 
validated to assess the dietary intake of  adults living 
in Yazd, Iran45. Participants were required to indicate 
how frequently they consumed each item over the 
past year on a 10-point scale ranging from never to 
ten or more times per day. The recorded frequencies 
of  each item were then converted to the number of  
times it was consumed per day. The recorded intake 
was then converted to grams per day by multiplying 
the recorded intake by the predefined standard 
portion size.

Moreover, data regarding supplement intake 
(including calcium, vitamin D, folic acid, iron, 
fish oil (or omega-3), vitamin C, vitamin E, and 
multivitamin-mineral) was obtained using a separate 
multiple-choice questionnaire. All data on dietary 
and supplement intake were collected by expert 
nutritionists.

Dietary habits
Based on earlier studies, dietary habits were assessed 
using 42 multiple-choice questions regarding meal 
patterns (9 questions), eating rate (3 questions), 
intra-meal fluid intake (3 questions), meal-to-sleep 
interval (3 questions), fatty food intake (6 questions), 
difficulty in chewing and digestive problems (2 
questions), oral and dental problems (7 questions), 
amount and type of  water consumed (2 questions), 
type of  juice consumed (1 question), amount of  
sweets consumed with a cup of  tea (1 question), 
usual soy intake (1 question), the spices consumed (2 
questions), the type of  dairy consumed (1 question), 
and adding salt to food when eating (1 question).

Regarding meal patterns, participants were 
asked about their typical meal frequency (including 
major meals and snacks) per day, how often they 
consume meals, how many times they have main 
meals (breakfast, lunch, and dinner) daily, and 
the difference in the amount of  food received on 
holidays compared to weekdays.
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We asked participants about their chewing and 
eating times, their fluid intake, and the time between 
the end of  a meal and bedtime. Participants reported 
their weekly consumption of  fried foods and fatty 
meats and the type of  oil used for frying. They also 
reported the level of  fat in their primary meals as 
low-fat, moderate-fat, or high-fat, as well as the rate 
of  trimming visible fat from meat and removing skin 
from chicken.

Assessment of  medicinal herbs consumption
Dietary herb intake was evaluated using a researcher-
made questionnaire that asked about the frequency 
of  use for 39 widely used herbs in Iran. Participants 
were asked about their herb consumption frequency 
over the last year using an 8-point scale, ranging from 
never to five or more times per day on average. Data 
on the consumption of  the following herbs were 
gathered: Cinnamon, Cuminum Cyminum, Carum Carvi 
L, Thymus vulgaris, Mentha, Mentha pulegium L, Ginger 
(Zingiber officinale), Foeniculum vulgare, Saffron (Crocus 
sativus L), Rosa damascene, Echium amoenum, Descurainia 
Sophia, Basil seeds (Ocimum basilicum L seeds), Licorice 
(Glycyrrhiza glabra), Green Tea, Stachys lavandulifolia, 
Ziziphus jujuba, Matricaria chamomilla, Achillea 
millefolium, Alhagi maurorum, Citrus aurantium, Chicory 
(Cichorium intybus L.), Salix aegyptiaca, Salix, Fumaria 
officinalis, Lavandula angustifolia, Balangu (Lallemantia 
royleana), Plantago major, Fumaria officinalis, Alcea rosea, 
Dill (Anethum graveolens L), Berberis vulgaris, Sumac (Rhus 
Coriaria), Nigella Sativa, Cardamom, Heracleum persicum, 
pepper, Clove (Syzygium aromaticum), Garlic (Allium 
Sativum), and Turmeric (Curcuma longa L.).

Psychological assessment
Depression 
Two questionnaires, the Persian version of  the Beck 
Depression Inventory II (BDI-II) and the Patient 
Health Questionnaire-9 (PHQ-9), whose validity 
and reliability have been confirmed in coronary 
heart disease patients, were employed to evaluate 
the severity of  depression and its symptoms 46, 47. 
The BDI-II questionnaire comprises 21 items that 
are graded on a 4-point Likert scale from 0 to 3. 
Based on their total scores, the participants were 
divided into four groups: minimal depression (0-
13), mild depression (14-19), moderate depression 
(20-28), and severe depression (29-63). The PHQ-
9 questionnaire was also used to assess depression 

symptoms on a 4-point Likert scale from 0 to 3. 
Higher scores indicate a higher level of  depression 
symptoms. Scores of  0-4 reflect no depression, while 
scores of  5-9, 10-14, 15-19, and 20-27 reflect mild, 
moderate, moderately severe, and severe depression, 
respectively.

Anxiety 
Anxiety symptoms were assessed using the Beck 
Anxiety Inventory (BAI) over the two weeks prior 
to the patient’s admission. The BAI contains 21 
items, with each item scoring between 0 and 3. A 
higher score indicates greater anxiety intensity. BAI 
scores were categorized as minimal anxiety (0-7), 
mild anxiety (8-15), moderate anxiety (16-25), and 
severe anxiety (26-63). Furthermore, the Generalized 
Anxiety Disorder (GAD-7), a 7-item questionnaire, 
was used to assess how often individuals have been 
affected by anxiety symptoms in the last two weeks. 
Each item’s score ranged from 0 (not at all) to 3 (nearly 
every day). Participants were categorized into four 
groups based on the following criteria: none/mild 
anxiety (0-9) and moderate/severe anxiety (≥ 10). It 
has been confirmed that both questionnaires are 
valid and reliable for use in the Iranian population48.

Sleep quality assessment
The sleep quality of  participants in the last month 
was assessed by the Persian version of  the Pittsburgh 
Sleep Quality Index (PSQI) questionnaire. It contains 
19 questions across seven domains: subjective sleep 
quality, sleep latency, sleep duration, sleep efficiency, 
sleep disorders, use of  sleep medication, and diurnal 
dysfunction. Each domain is scored between 0 
and 3 points. A total PSQI score of  ≥ 5 indicates 
poor sleep quality. The validity and reliability of  the 
Persian version of  the PSQI questionnaire have been 
previously confirmed in the Iranian population49.

Cognitive function
The Mini-Mental State Examination (MMSE) 
questionnaire, which has acceptable validity and 
reliability, was employed to measure cognitive 
function50. The MMSE questionnaire examines 
various cognitive functions, including concentration, 
memory, language and comprehension, orientation, 
and the ability to copy a figure. The total score of  
this questionnaire ranges from 1 to 3, with a higher 
score indicating better cognitive performance.
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Data collection on other variables
Data on age, gender, marital status (single/married/
widowed), family size, and smoking status were 
collected. The smoking status included details 
such as whether the participant had ever smoked a 
cigarette, when they first smoked, how often they 
smoked cigarettes, the number of  cigarettes smoked 
per day, if  the participant had stopped smoking and 
for how long, the participant’s exposure to cigarette 
smoke and its duration, and history of  smoking 
naswar, hookah, and pipe. Information on alcohol 
use, including whether or not a participant had drunk 
alcohol and how often, was also collected.

In addition, data on drug addiction, including the 
history of  drug use, how often they used the drug, 
and the type of  drug, were gathered. The history of  
the participant’s and their family’s chronic diseases 
(diabetes, hypertension, dyslipidemia, fatty liver, 
hepatitis, gallstone, cancer, kidney failure, kidney 
stone, heart failure, blood clotting disease, hypo/
hyperthyroidism, multiple sclerosis, lupus, psychiatric 
disorders, Alzheimer’s, osteoporosis and arthritis, 
chronic pulmonary disease), and history of  surgery 
were also collected using a questionnaire.

Furthermore, participants’ education level, 
occupational status, ethnicity, home-ownership, 
the house type, its location, the number of  rooms 
in the house, the number of  cars, the type of  car, 
the number of  computers and laptops in the house, 
and whether they had a dishwasher at home were 
recorded. Information about menstrual status and 
pregnancy were also collected for female participants. 
All questionnaire-based data were gathered in an 
interview with trained researchers.

Sample size calculation and statistical analysis
Regarding a 5% significance level and at least 80% 
power, and according to the mean difference for 
adherence to dietary patterns between individuals 
with a SYNTAX score higher than the median 
[standard deviation (SD) = 2.6] and participants 
with a SYNTAX score lower than the median (SD = 
2.84) 28, at least 288 participants were needed 51. The 
formula below was utilized to determine the sample 
size:

To calculate the value of  Δ, as difference in group 

means, the following variables need to be known: n1 
(the sample size of  Group 1), n2 (the sample size 
of  Group 2), σ1 (the standard deviation of  Group 
1), σ2 (the standard deviation of  Group 2), and K 
(the ratio of  n1 to n2). Z1- α/2 is two-sided Z value (for 
instance1.96 for 95% confidence interval) and Zl-ß is 
power.

Given that we had access to a sufficient number 
of  participants, and that several factors other than 
diet were going to be assessed, we aimed to recruit 
700 participants to allow for a high dropout rate.

To assess the normal distribution of  continuous 
variables, we used a histogram and a Kolmogorov-
Smirnov test. We compared continuous and 
categorical variables between males and females 
using the independent-samples t-test and the chi-
square test, respectively. All statistical analyses were 
performed using the Statistical Package for Social 
Sciences (SPSS, version 15.0 for Windows, 2006, 
SPSS, Inc, Chicago, IL). Results were considered 
statistically significant if  the p-value was less than 
0.05.

Results
In total, 720 participants (444 males and 276 females) 
aged 56.57±9.78 years were included in the current 
study. Detailed information about the participants’ 
characteristics is presented in Table 1. The analyses 
revealed that male participants were significantly 
younger than females. Furthermore, they had 
higher weight, BMI, skeletal mass, and visceral fat 
percentages, as well as more physical activity and a 
lower total body fat percentage compared to females 
(P<0.05). Hypertension, dyslipidemia, and type 2 
diabetes were reported more by females compared 
with males (P<0.05); however, moderate to severe 
coronary artery occlusion was higher in male 
participants (P<0.01), as shown in Table 1.

Discussion
Coronary artery disease (CAD) is a significant 
contributor to mortality and incurs substantial costs 
during hospitalization. The most costly hospital 
expenses are associated with patients undergoing 
percutaneous coronary intervention (PCI) and 
coronary artery bypass graft (CABG) for CAD2, 4, 52. 
Decreasing the severity of  CAD could reduce cardiac 
adverse events and CAD hospitalization.
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Although several studies have investigated 
the association between CAD severity and lipid 
profile53, serum glucose level54, and anthropometric 
indices55, research on the association between 
other risk factors, including blood pressure56 and 
psychological disorders57), and CAD severity has not 
been conclusive. The association between dietary 
patterns and CAD severity, assessed using a standard 
scoring system, is also understudied28. On the other 
hand, despite the widespread use of  herbs and the 
existence of  unique dietary habits in Asian countries 
such as Iran, no research has been conducted to date 
on the association between the use of  medicinal 
herbs and dietary habits with CAD severity in the 
context of  an observational study.

In addition, the data gathered in this study can 
be used to evaluate the interaction between lifestyle 
factors such as smoking, diet, physical activity, and 
mental status, and elements of  metabolic syndrome 
and severity of  CAD. CAD risk factors tend to cluster 
in individuals35. For instance, it has been shown 
that approximately two-thirds of  diabetic patients 
have simultaneous hypertension58, 59. Also, the loss 
of  skeletal muscle mass and obesity exacerbate 
cardiometabolic risk factors such as hyperglycemia, 
hypertension, insulin resistance, and dyslipidemia 
compared with sarcopenia or obesity alone60.

Although the simultaneous presence of  two or 

more coronary heart disease risk factors compared to 
each alone could increase their effects on developing 
CAD, there have been few studies exploring the 
association between various CAD risk factors and 
the extent of  occlusion in the coronary arteries 37. 
Also, the extra blood samples collected from all the 
participants will enable further investigation of  gene-
gene, gene-diet, and gene-other environmental and 
lifestyle factors interaction in the future.

By following participants, investigators can also 
evaluate the association between different CAD risk 
factors and major adverse cardiac events such as 
myocardial infarction (MI) and deaths from CAD, as 
well as any recurrent PCI or CABG due to restenosis. 
Furthermore, the present study can serve as a basis 
for designing clinical trial studies to investigate the 
cause-and-effect association between the risk factors 
and the severity of  coronary artery disease.

Strengths and limitations
The present study is one of  the few studies regarding 
the association between several CAD risk factors and 
the severity of  coronary artery stenosis in the Middle 
East. Also, to our knowledge, this is the first study 
attempting to investigate the association between 
dietary habits and herbal medicine consumption and 
CAD severity. Afshar Hospital is a central hospital 
for heart diseases, to which patients from the Yazd 

Table 1. shows characteristics of the Iranian Cardio Study participants1 

 

 

Variable 
Men 
(n=444) 

Women 
(n=276) 

Total 
(n=720) P-value 

Age (mean ± SD) 55. 95 ± 9. 88 57. 56 ± 9. 56 56.57±9.78 0. 04a 

Weight (mean ± SD) 76. 97 ± 12.90 69. 49 ± 11. 27 74.04±12.81 < 0. 001a 

BMI (mean ± SD)) 26. 60 ± 3. 92 28.98 ± 4.56 27.53±4.33 < 0. 001a 

Waist circumference (mean ± SD) 99. 49 ± 12.01 100.69 ± 12. 83 99.96±12.34 0. 23a 

Fat mass percentage (mean ± SD) 25.78 ± 7. 19 42. 54 ± 7. 79 32.25±11.04 < 0. 001a 

Skeletal muscle mass percentage (mean ± SD) 33.90 ± 10.61 24. 55 ± 5.87 30.29±10.16 < 0. 001a 

Visceral fat percentage (mean ± SD) 11. 73 ± 6.12 9.97 ± 2.93 11.05±5.19 < 0. 001a 

Physical activity (Met-min/week) 5312.31±8373.92 2360.52±4486.07 4187.35±7284.96 < 0. 001a 

Current cigarette smoking 48.9 5.1 32.1 < 0. 001b 

History of Hypertension (%) 40. 5 60. 8 48.3 < 0. 001b 

History of Dyslipidemia (%) 36.7 56. 3 44.2 < 0. 001b 

History of Diabetes type 1 (%) 3. 2 3. 4 3.3 0. 54 b 

History of Diabetes type 2 (%) 26.5 40.3 31.8 <0. 001b 

Moderate to sever CAD assessed based on 
gensini score (%) 58.8 28. 2 47.0 < 0. 001b 

Moderate to sever CAD assessed based on 
SYNTAX score (%) 24. 3 7.8 17.9 ¸0. 001b 

1 Data was presented in the format of mean ± (SD).otherwise explained.  
aT-test; bChi-square test 

Table 1. shows characteristics of  the Iranian Cardio Study participants1
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province are referred for angiography. Hence, the 
findings of  this research can be applied to the general 
Iranian population living in central Iran. In addition, 
two standard scoring systems were used to measure 
the severity of  coronary artery occlusion.

It’s important to take into account several 
limitations when interpreting the results of  the study. 
Due to the cross-sectional design of  the present study, 
it is not possible to conclude the causality relationships 
between the severity of  coronary artery stenosis and 
the risk factors. Although we have tried to gather data 
to control for several potential confounders, the effect 
of  unknown or unmeasured confounders cannot be 
excluded. It should be noted that the questionnaires 
used for the assessment of  dietary habits and medicinal 
herb consumption are not validated yet. We will try to 
assess their face validity and their reliability in future 
investigations. Furthermore, despite using validated 
questionnaires, it is inevitable to incur some level of  
measurement error and misclassification.

Conclusion
In summary, the present cross-sectional research 
may provide a valuable opportunity to evaluate 
the association between a combination of  CAD 
risk factors and CAD severity. The findings will 
be beneficial for researchers and decision-makers 
to identify and develop preventive and treatment 
strategies for individuals at risk or with CAD.
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