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Abstract 
BACKGROUND: Cardiovascular diseases (CVD) are the second leading cause of death, after 
accidents, in Iran. This study was performed to assess the change in levels of knowledge about 8 risk 
factors of CVD and its associated determinants the Iranian general population. 

METHODS: The current repeated cross-sectional study included 3014 people in 2004, 3012 in 
2005, and 4719 in 2007, aged older than 19 years. Knowledge about 8 risk factors (high blood 
pressure, nutrition, physical inactivity, smoking, diabetes, heredity, stress, and obesity) as the 
major causes of CVD was evaluated using latent transition analysis (LTA). 

RESULTS: The most widely known CVD risk factors were nutrition and physical inactivity followed 
by stress. In addition, old age, low level of education, male gender and low socioeconomic status 
(SES) level were the significant determinants of low knowledge levels of CVD risk factors. Besides, 
individuals’ knowledge of CVD risk factors increased across the time. 

CONCLUSION: Public knowledge of CVD risk factors has increased; however significant gaps 
continue to exist, particularly among the elderly, less-educated people, people in low 
socioeconomic status level and men. Future intensified educational efforts by policymakers are 
necessary for improving knowledge of CVD, particularly among high-risk groups. 
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Introduction 

Cardiovascular diseases (CVD) are the leading cause 
of mortality and morbidity all over the world.1,2 
According to World Health Organization (WHO) 
reports, it is estimated 17.3 million people became 
dead from CVDs in 2008 and it is predicted that 
almost 23.3 million people will die annually from 
CVDs, by 2030.3 CVD remains the first cause of 
preventable death globally and continues to grow in 
prominence, because of attendant burden, 
inequalities, and costs.2 CVD is responsible for a 
considerable proportion of mortality and morbidity 
among Iranian general population; in which 
according to Iran ministry of health, CVD is the 
second leading cause of mortality and morbidity 
after accident and WHO is predicted that 44.8% of 
incidence of mortality will be related to it by 2030.3,4 

Prevention of CVD is the most effective way of 
combating the CVD epidemic in the less-developed 

and developing nations. Knowledge of modifiable 
risk factors of CVD particularly in life style domain 
has been identified as a prerequisite for change in 
behaviour and is often targeted by prevention 
programs.5,6 Although, knowledge alone is not 
sufficient, it is assumed to be a key component of 
behavioural change decision making, and provides 
cues for action. Earlier studies have revealed that 
the education programs were effective in improving 
health promotion knowledge and behaviours. 

It is clear that the knowledge and identification 
of risk factors for CVD, with early detection,  
can play an important role in controlling the 
symptoms, complications, and deaths, and decrease 
their health burden.5,7 

Although the level of knowledge of risk factors 
for CVD varies among different populations over the 
world; however the majority of the studies conducted 
in this area has reported low levels of knowledge.8-16 
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Some limited studies carried out in Iran about the 
levels of knowledge of the CVD and its risk factors 
among Iranian general or specific population showed 
that the knowledge levels are poor.17-23 

In Iran, there is lack of large population-based 
studies on evaluating the distribution of knowledge 
levels about major risk factors of CVD and its 
determinants. Due to the expansion of CVD and its 
large burden, in a developing society such as Iran, 
implementing such monitoring study can provide 
effective perquisites for change, conducting and 
improving the prevention programs. Therefore,  
the present study was conducted to assess not only 
the current but also the trend of changes over the 
2004-2007 in levels of knowledge about CVD risk 
factors and related determinants in large samples of 
general public in Isfahan city and suburbs, using 
data obtained from a large-population, community-
based intervention follow-up study, i.e. Isfahan 
Healthy heart program (IHHP),24,25 using an 
advanced statistical method i.e. latent transition 
analysis (LTA).26 To our knowledge, the current 
study is not only the first large community-based 
study in Iran but also all around the world that 
examines the impact of a health-promotion 
educational intervention community-based program 
longitudinally using a relevant and comprehensive 
statistical modelling approach. LTA enables us to 
examine sequential stage movements in levels of 
knowledge and LTA with covariates also can 
provide the capability for examining the effects of 
potential determinants of participant’s status in 
terms of knowledge levels about CVD risk factors. 
Estimating the level of knowledge of the population 
can help to promote the public health programs 
especially those directed towards reducing 
modifiable risk factors of CVD. 

Materials and Methods 
This panel or cross-sectional time-series study was 
conducted in an explanatory and correctional setting 
among general population living in Isfahan, the 
biggest province in central Iran, within the 
framework of IHHP.25,26 IHHP is a comprehensive 
integrated community-based intervention program 
targeted toward prevention of CVD risk factors and 
heart diseases was conducted in 4 phases started 
from 2001. Tree cities (Isfahan, Najafabad and 
Arak), all located in central Iran, were contained in 
the study. Five independent cross-sectional surveys, 
in 2002, 2003, 2004, 2005 and 2007, were 
performed in three areas at the same time, 
addressing mainly the community knowledge, 

attitude and practice of CVD risk factors. In a 
multistage cluster sampling method, individuals 
aged ≥ 19 years were randomly selected. Inclusion 
criteria were as aged 19 years and over and Iranian 
citizenship that at least 6-month residence in the 
area of the study. Exclusion criteria were as 
pregnant, prior history of mental disorders, mental 
retardation and physical disability. Written informed 
consent was obtained from individuals, prior to 
participating in the study. The Ethics Committee of 
the Isfahan University of Medical Sciences 
approved the IHHP study. More details about 
IHHP study design, sampling strategy and studied 
variables can be found elsewhere.24,25 

In current study, the data obtained from Isfahan 
in 2004, 2005 and 2007 were used. The studied 
sample sizes for Isfahan were 3014, 3012, and 4719 
in those three sections (2004, 2005 and 2007), 
respectively. Despite the studied samples in this 
study were independent, however considering the 
IHHP as the community-based intervention 
program, we considered them as the same sample 
that their levels of knowledge sequentially were 
evaluated over the study periods.  

To assess the knowledge of CVD risk factors, a 
questionnaire consisted of 8 questions regarding 
“knowledge of people about well-known risk factors 
of CVD” was used. Respondents were asked to 
indicate which one of the following items is a risk 
factor for CVD “high blood pressure”, “nutrition”, 
“physical inactivity”, “smoking”, “diabetes”, 
“heredity”, ”stress”, and “obesity”. The response 
categories for the questions were as “correct”, 
“wrong”, and “I don’t know”. Each question was 
assigned a score of 0 for wrong answer (individual 
marked “I don’t know” or marked “wrong” options) 
and 1 for correct answer (individual marked 
“correct”). Our questionnaire was structured 
according to well-known CVD risk factors identified 
by American Heart Association and content validity 
of questionnaire items was examined by the clinical 
experts via peer reviewing.13 

Other studied variables in the current study that 
played the role of potential determinants of status 
of participants in terms of knowledge levels were as 
gender, age, education [three categories i.e. not-
educated, less than diploma or diploma (12 years 
formal education) and university graduated], marital 
status (married and single), and socioeconomic 
status (SES). SES was considered as a latent 
variable, and was constructed using latent class 
analysis techniques,26 with two classes (high or low 
SES) based on four indicator variables i.e. 
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ownership of a house, car, personal computer, and 
health insurance support. Membership in each 
constructed class showed the status of SES.  

To analyse the level of “knowledge” about the 
CVD risk factors and changes over time as well as 
its determinants, LTA was used. LTA is a version of 
atent class analysis (LCA) used in longitudinal data 
to model transitions in latent class membership over 
time. LTA enables the investigator to address an 
additional set of questions about changes between 
latent classes across time, how can this change be 
characterized, the probability that the individual will 
remain in the same latent class at time t + 1, and the 
probability that the individual will be in a different 
latent class at the next time. 

As an application of LTA, in this study, the 
overall knowledge about the risk factors of CVD as 
the categorical latent class variable was constructed 
based on multiple dichotomous observed indicators 
including being aware of high blood pressure, 
diabetes, obesity, physical inactivity, heredity, stress, 
smoking, and nutrition. LTA with covariate 
approach was used to determine the impact of 
potential determinants including age, gender, 
education level, marital status and socioeconomic 
status on knowledge level. All descriptive and 
analytical analyses in the present study were 
performed in R free statistical software, version 
3.1.3 (R Foundation for Statistical Computing, 
Stanford University, CA, USA). 

Results 

Sociodemographic characteristics  
Respondents in this study included 3014 people in 
first, 3012 in second, and 4719 in the third stage, aged 
19 years or more. The average age of participants was 

42.40 (± 0.31) years. Slightly more than half of the 
respondents (50.6-51.7 percent) were women and the 
rest (48.2-49.3 percent) were men. The majority of the 
respondents [77.0 percent (75.9-78.1)] were married. 
Most of the people included in the study [85.1 percent 
(80.2-90.4)] had diploma or less than 12 years of 
formal education and 32.0 percent (19.0-39.0) of 
individuals were in high socioeconomic status 
(according to results of latent class analysis). 

Knowledge about the specific CVD risk factors 
Table 1 shows the prevalence of correct answers to 
the questions about CVD risk factors in study 
sample. Among the 8 risk factors, the most widely 
known factors were nutrition and physical activity, 
followed by stress, blood pressure and obesity. In 
contrast, the knowledge about diabetes was low 
compared to other risk factors. Factors, such as 
heredity and smoking ranked between the high and 
low fractions. On average, the level of correct 
knowledge in both genders was comparable, and 
prevalence of correct answers increased across time. 

Evaluation of the overall knowledge level about 
the CVD risk factors and its determinants 
To analyse the overall level of knowledge about the 
CVD risk factors and its determinants, using LTA, 
we constructed latent statuses of the respondents 
based on knowledge about each of the8 
dichotomous variables as having knowledge or lack 
of knowledge and evaluated transitions between 
statuses across the considered study periods. We 
first fitted a LTA model without covariates, with 
different number of statuses (2-5 statuses) to find 
the appropriate number of statuses to have the best 
fit and the most interpretability of the results. 
Accordingly, a model with three latent statuses

 
Table 1. Prevalence (%) of correct knowledge about the cardiovascular diseases (CVD) risk factors* 
Risk 
factor 

Time 1 (2004) Time 2 (2005) Time 3 (2007) 

Women Men Total 95%CI Women Men Total 95%CI Women Men Total 95%CI 

Blood 
pressure 

71 66 68 67-70 70 71 70 69-72 82 80 81 80-82 

Diabetes 39 36 38 36-39 35 35 35 34-37 40 39 39 38-41 
Nutrition 83 82 83 81-84 79 80 80 78-81 89 88 89 88-90 
Physical 
inactivity 

82 81 82 80-83 81 81 81 80-82 88 89 89 88-90 

Smoking 44 45 44 42-46 48 52 50 48-52 52 56 54 53-56 
Heredity 50 46 48 46-50 56 52 54 52-56 71 68 70 68-71 
Obesity 62 72 67 65-69 66 65 65 64-67 60 66 62 60-63 
Stress 78 71 74 73-76 78 74 76 75-78 87 88 88 87-88 

* The amounts are percentages of correct answers (knowledge).  
95%CI: 95% confidence interval 
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Table 2. Item-correct response probabilities 
Risk factor Time 1 (2004) Time 2 (2005) Time 3 (2007) 

Status 1 Status 2 Status 3 Status 1 Status 2 Status 3 Status 1 Status 2 Status 3 

Blood 
pressure 

0.0439 0.4895 0.9460 0.3265 0.6159 0.9064 0.3349 0.5433 0.9790 

Diabetes 0.7499 0.2576 0.7409 0.8403 0.3216 0.7577 0.8947 0.5501 0.5649 
Nutrition 0.9469 0.2883 0.9168 0.9114 0.4646 0.9195 0.9360 0.3457 0.9621 
Physical 
inactivity 

0.9469 0.2586 0.9081 0.9025 0.4590 0.9364 0.9597 0.4212 0.9581 

Smoking 0.1244 0.2568 0.5914 0.0570 0.3609 0.7622 0.2071 0.3742 0.6860 
Heredity 0.1891 0.2423 0.4697 0.0715 0.3288 0.5088 0.1385 0.3029 0.4729 
Obesity 0.3543 0.1969 0.5884 0.7220 0.3254 0.5895 0.7492 0.3410 0.7128 
Stress 0.6304 0.3131 0.8864 0.8659 0.4086 0.8923 0.9437 0.6257 0.9014 
Latent status 
prevalence 

0.21 0.15 0.63 0.22 0.27 0.52 0.17 0.11 0.71 

 
was chosen (Log-likelihood:-44755.89, G-squared: 
27889.69, AIC: 28061.69, BIC: 28617.19, and 
Degrees of freedom: 16777129).  

Then, covariates were entered into the model. 
Table 2 shows the prevalence of correct answers to 
the questions on CVD risk factors in constructed 
statuses at each three evaluation times. Each status 
can be interpreted in terms of level of knowledge 
about the CVD risk factors. According to prevalence 
of correct responses reported in table 2, over the all 
study periods, status 3 can be considered as the high 
knowledge levels class; because as can be seen, this 
status included higher percentages of correct answers 
about all studied items in comparison with other 
statuses; while, status 2 can be considered as the class 
of people with poor knowledge levels about the 
majority of the studied risk factors. Status 1 is the 
class of persons who were knowledgeable about 
some special risk factors such as nutrition, physical 
activity, diabetes and stress. 

In the lower part of table 2, the prevalence of 
latent status membership is shown. It can be seen 
that the prevalence of status 3 across all times are 
more than other statuses; it means that the most of 
individuals in this study had a high level of 
knowledge about CVD risk factors.  

Changes in knowledge level about the CVD risk 
factors and its determinants 
Table 3 shows the transition probabilities across the 
study periods. From time 1 to 2, two transition 
probabilities showed minor differences, while 
marked difference was observed from time 2 to the 
third stage in which it is more likely to transition into 
higher levels of knowledge class. According to 
transition probabilities, it can be inferred that the 
individuals’ knowledge levels about risk factors of 

CVD have been increased across time. 
 
Table 3. Latent transition probabilities 
Probability of 
transitioning to… 

…time 2 latent status 

Status 1 Status 2 Status 3 

Conditional 
on time 1 
latent status 

Status 1 0.2060 0.2751 0.5189 
Status 2 0.2295 0.3363 0.4342 
Status 3 0.2144 0.2490 0.5366 

Probability of 
transitioning to… 

…time 3 latent status 

Status 1 Status 2 Status 3 

Conditional 
on time 2 
latent status 

Status 1 0.1477 0.1179 0.7344 
Status 2 0.1678 0.1165 0.7157 
Status 3 0.1778 0.1099 0.7124 

 
Table 4 shows the regression coefficients, odds 

ratios of covariates and their significant levels. 
Considering latent status 3 as the reference response 
category, it can be seen that the men (OR = 1.49), 
single individuals (OR = 1.91), individuals with low 
levels of SES (OR = 2.49), older people (OR = 1.02), 
and less-educated people (OR = 1.22 and 1.26), were 
more likely for being in lower levels of knowledge (i.e. 
being in latent status 2 and latent status 1). 

Discussion 
In this study, we assessed the level of knowledge about 
the CVD risk factors and its transitions across time 
and evaluated its association with some potential 
determinants in a general population of Isfahan and 
suburbs, using an advanced statistical analysis method 
i.e. LTA. Among the 8 risk factors, the most widely 
known CVD risk factors were nutrition and physical 
inactivity. The American Heart Association has 
recently focused on lack of physical activity as a major 
modifiable risk factor for heart disease.27 
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Table 4. Estimations of the covariates coefficient (factors associated with knowledge level) reflecting 
their impact on latent status of membership in time 1   
Risk factor B Odd’s ratio (OR) P 

Status 1 Status 2 Status 1 Status 2 

Age -0.0013 0.0246 0.9987 1.0249 0.000002 
Sex (Reference: Women) 0.4928 0.4013 1.6369 1.4937 0.000043 
Education  
(Reference: university graduation) 

    0.001597 

Less than diploma or diploma 
(12-year formal education) 

0.55535 0.1554 1.7393 1.1681 0.041221 

Not educated 0.8416 0.2372 2.3201 1.2676  
Marital status (Reference: Married) 0.3897 0.6518 1.4766 1.9190 0.000198 
Socio-economic status  
(Reference: high level) 

0.8076 0.9163 2.2425 2.4999 < 0.000001 

 
The next known risk factor in our study was 

stress. The relatively higher knowledge about stress 
as CVD risk factor in our society can be attributed, 
in part, to the increasing prevalence of stress.27 

However, as can be seen from tables 1 and 2, the 
current study showed poor knowledge about some 
key risk factors of CVD such as diabetes, heredity 
and smoking among the studied population. In 
addition, for some other important risk factors such 
as high blood pressure and obesity the knowledge 
levels were moderate i.e. slightly more than 60% of 
study sample could correctly identify them as a 
CVD risk factor.  

The lowest level of knowledge in our study was 
observed about diabetes. According to assessment 
of the American Heart Association about CVD risk 
factors, women with diabetes are classified as at 
high risk of developing CVD and in men, diabetes 
is correlated with a twofold to threefold increase in 
heart disease.27. This finding emphasizes the 
conducting community-based public educational 
programs on the raising knowledge and 
management of diabetes in order to prevent CVD. 

About blood pressure, smoking and obesity, 
however our findings showed low levels of 
knowledge of majority of these pathogenic risk 
factors of CVD, that it can be linked to low rates of 
blood pressure and obesity control among the 
studied population.28 These findings provide an 
implicit knowledge-based objective framework 
through implementation of effective public 
education programs in order to diminish CVD 
modifiable risk factors using change and 
modification in lifestyle.   

To determine the predictors of status 
membership in terms of knowledge levels at the 
first stage of study, LTA with covariate was 
conducted. Men were less likely than women 

participants to have high levels of CVD risk factor 
knowledge, independent of education level. Besides, 
as it was anticipated, in the current study, we found 
that more-educated participants had higher 
knowledge about CVD risk factor than less-
educated ones. The observed gender and 
educational attainment levels differences in terms of 
knowledge about CVD risk factors can be 
associated with more contributing in the prevention 
actions or getting more information in women and 
higher educated people. Therefore, considering 
these findings, substantial gap remains in prevention 
programs assessing specific cardiovascular 
knowledge in men and less educated people and 
preventive action taken. 

Considering that the incidence of CVD increases 
rapidly with age, the knowledge disparity among 
elderly people needs to be addressed in programs 
aimed at helping them to recognize and take 
enhancement treatment-seeking action through 
simple and effective guidelines. Our study showed 
that lower levels of SES are positively associated 
with a lower CVD risk factors knowledge. 

Conclusion 
The findings of this survey, based on a reliable and 
comprehensive statistical modelling approach 
specified to evaluating the changes across time in 
knowledge levels, demonstrated that although the 
public knowledge of CVD risk factors relatively 
improved in the Isfahan region between 2004 and 
2007; however, knowledge about some important 
risk factors such as smoking, diabetes, heredity and 
obesity remained relatively constant. Although, 
public knowledge of CVD risk factors has increased, 
that partly can be attributed to the impacts of IHHP 
public intervention education programs, but 
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significant gaps continue to exist, with lack of 
knowledge most apparent regarding key risk factors 
particularly among the elderly, men, less-educated 
and low-SES people. Future intensified educational 
efforts are necessary to promote knowledge of CVD, 
particularly among high-risk groups, by policymakers, 
as well as local and national organizations. 

Acknowledgments 
The current study based on a part of Isfahan healthy 
heart program data was a research project at School 
of Health, Isfahan University of Medical Sciences 
(Research project number: 391367). The authors 
would like to express their thanks for Dr. Masoumeh 
Sadeghi, Dr. Hamidreza Roohafza, and other staffs at 
Isfahan Cardiovascular Research Institute for 
providing data and for their collaborations. 

Conflict of Interests 
Authors have no conflict of interests. 

References 
1. Mukattash TL, Shara M, Jarab AS, Al-Azzam SI, 

Almaaytah A, Al Hamarneh YN. Public knowledge 
and awareness of cardiovascular disease and its risk 
factors: a cross-sectional study of 1000 Jordanians. 
Int J Pharm Pract 2012; 20(6): 367-76. 

2. Talaei M, Sarrafzadegan N, Sadeghi M, 
Oveisgharan S, Marshall T, Thomas GN, et al. 
Incidence of cardiovascular diseases in an Iranian 
population: the Isfahan Cohort Study. Arch Iran 
Med 2013; 16(3): 138-44. 

3. World Health Organization. Cardiovascular diseases 
(CVDs) [Online]. [cited 2013]; Available from: URL: 
http://www.who.int/mediacentre/factsheets/fs317/en/ 

4. World Health Organization. Noncommunicable 
diseases (NCD) country profiles [Online]. [cited 
2014]; Available from: URL: 
http://www.who.int/nmh/countries/irn_en.pdf 

5. Alm-Roijer C, Stagmo M, Uden G, Erhardt L. Better 
knowledge improves adherence to lifestyle changes 
and medication in patients with coronary heart 
disease. Eur J Cardiovasc Nurs 2004; 3(4): 321-30. 

6. Bowman SA, Gortmaker SL, Ebbeling CB, Pereira 
MA, Ludwig DS. Effects of fast-food consumption 
on energy intake and diet quality among children in 
a national household survey. Pediatrics 2004; 113(1 
Pt 1): 112-8. 

7. Nasrabadi T, Goodarzi Zadeh N, Shahrjerdi A, 
Hamta A. The Effect of Education on Life Style 
Among Patients Suffering from Ischemic Heart 
Disease. J Mazand Univ Med Sci 2010; 20(79): 72-
9. [In Persian]. 

8. Kim EM, Hwang SY, Kim AL. Knowledge of 

stroke and heart attack symptoms and risk factors 
among rural elderly people: a questionnaire survey. 
Korean Circ J 2011; 41(5): 259-64. 

9. Kirkland SA, MacLean DR, Langille DB, Joffres 
MR, MacPherson KM, Andreou P. Knowledge and 
awareness of risk factors for cardiovascular disease 
among Canadians 55 to 74 years of age: results 
from the Canadian Heart Health Surveys, 1986-
1992. CMAJ 1999; 161(8 Suppl): S10-S16. 

10. Schneider AT, Pancioli AM, Khoury JC, 
Rademacher E, Tuchfarber A, Miller R, et al. 
Trends in community knowledge of the warning 
signs and risk factors for stroke. JAMA 2003; 
289(3): 343-6. 

11. Lynch EB, Liu K, Kiefe CI, Greenland P. 
Cardiovascular disease risk factor knowledge in 
young adults and 10-year change in risk factors: the 
Coronary Artery Risk Development in Young 
Adults (CARDIA) Study. Am J Epidemiol 2006; 
164(12): 1171-9. 

12. Winham DM, Jones KM. Knowledge of young 
African American adults about heart disease: a cross-
sectional survey. BMC Public Health 2011; 11: 248. 

13. Mosca L, Jones WK, King KB, Ouyang P, Redberg 
RF, Hill MN. Awareness, perception, and 
knowledge of heart disease risk and prevention 
among women in the United States. American 
Heart Association Women's Heart Disease and 
Stroke Campaign Task Force. Arch Fam Med 2000; 
9(6): 506-15. 

14. Hickey A, Holly D, McGee H, Conroy R, Shelley 
E. Knowledge of stroke risk factors and warning 
signs in Ireland: development and application of the 
Stroke Awareness Questionnaire (SAQ). Int J 
Stroke 2012; 7(4): 298-306. 

15. Zeng Y, He GP, Yi GH, Huang YJ, Zhang QH, He 
LL. Knowledge of stroke warning signs and risk 
factors among patients with previous stroke or TIA 
in China. J Clin Nurs 2012; 21(19-20): 2886-95. 

16. Reeves MJ, Rafferty AP, Aranha AA, Theisen V. 
Changes in knowledge of stroke risk factors and 
warning signs among Michigan adults. Cerebrovasc 
Dis 2008; 25(5): 385-91. 

17. Ebrahimi-Mameghani M, Toupchian O, Farsad 
Naimi A, Nurmohammadi A. Womens knowledge 
and attitude toward cardiovascular diseases risk 
factors and its relation with obesity and 
biochemical factors. Med J Tabriz Univ Med Sci 
2011; 33(2): 7-12. [In Persian]. 

18. Sabzevari S, Mohammad Alizadeh S, Borhani P, 
Pishcar Mofrad Z. Kerman population's 
knowledge,attitude and practice about prevention of 
myocardial infarction. J Rafsanjan Univ Med Sci 
2002; 1(4): 275-84. [In Persian]. 

19. Jalali F, Haj Ahmadi M, Hosseinpour M, Zaman 
Angari M, Asadi A. Knowledge, attitude and 



 

 
 

www.mui.ac.ir 15 Jul 

 Rafiee Alhossaini, et al. 

 ARYA Atheroscler 2016; Volume 12; Issue 4    191 

practice of Babol's population towards clinical 
symptoms and risk factors of cardiovascular disease. 
J Babol Univ Med Sci 2004; 6(1): 43-9. [In Persian]. 

20. Mazloomi Mahmodabadi SS, Shahbazi H, Motlagh 
Z, Momeni Sarvestani M, Sadeghzadeh J. The 
study of knowledge, attitude and practice of Yazd 
restaurant chefs in preventing cardiovascular 
diseases risk factors in 2010. Toloo-E-Behdasht 
2011; 10(1): 14-27. [In Persian]. 

21. Sadeghian S. The knowledge of hospitalized 
patients about major risk factors of i.h.d in 
university hospitals of Tehran. Daneshvar Med 
2001; 8(35): 55-60. [In Persian]. 

22. Dostkam H, Hosseinian E, Fatehi GH. Prevalence 
of myocardial infarction without ST segment in 
patients with primary diagnosis of unstable angina 
in the Ardabil Bouali hospital. J Ardabil Univ Med 
Sci 2006; 6(1): 37-43. [In Persian]. 

23. Sarrafzadegan N. Study of knowledge and practice 
of Isfahan city's population about cardiovascular 
disease risk factors. Nabz 1996; 4(5): 18-26. 

24. Sarraf-Zadegan N, Sadri G, Malek Afzali H, 
Baghaei M, Mohammadi FN, Shahrokhi S, et al. 
Isfahan Healthy Heart Programme: A 
comprehensive integrated community-based 
programme for cardiovascular disease prevention 
and control. Design, methods and initial experience. 
Acta Cardiol 2003; 58(4): 309-20. 

25. Sarrafzadegan N, Baghaei A, Kelishadi R, 
Malekafzali H, Boshtam M, Amani A, et al. Isfahan 
healthy heart program: Evaluation of 
comprehensive, community-based interventions for 
non-communicable disease prevention. Prevention 
and Control 2006; 2(2): 73-84. 

26. Collins LM, Lanza ST. Latent class and latent 
transition analysis: with applications in the social, 
behavioral, and health sciences. New York, NY: 
Wiley; 2010. 

27. Roohafza H, Sadeghi M, Shirani S, Bahonar A, 
Mackie M, Sarafzadegan N. Association of 
socioeconomic status and life-style factors with 
coping strategies in Isfahan Healthy Heart Program, 
Iran. Croat Med J 2009; 50(4): 380-6. 

28. Maracy MR, Feizi A, Bagherynejad M. The 
prevalence and correlated determinants of 
hypertension and type 2 diabetes: A large 
community-based study in Isfahan, Iran. Pak J Med 
Sci 2012; 28(2): 247-52. 

 
 

How to cite this article: Rafiee Alhossaini M, 
Hassanzadeh A, Feizi A, Sarrafzadegan N. Transition 
in public knowledge of risk factors of cardiovascular 
disease in an Iranian general population: A latent 
transition analysis (LTA) on a longitudinal large 
community-based educational prevention program. 
ARYA Atheroscler 2016; 12(4): 185-91. 




