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Associations between Area of Residence

and Cardiovascular Risk

Irina Iuliana COSTACHE1, Egidia MIFTODE2, Ovidiu PETRIS3,

Alina Delia POPA4, Dan ILIESCU5, Eosefina Gina BOTNARIU6

Abstract

Cardiovascular disease (CVD) is the primary cause of death in many developing

countries. The most preventable form of CVD is coronary heart disease (CHD).

The present study aimed to identify cardiovascular risk factors and correlation

with atherosclerotic cardiovascular disease in 364 patients from a rural community

in Romania. There were assessed the traditional risk factors for cardiovascular
disease. We used descriptive statistic method to calculate the average and standard

deviation of assessed parameters. The data were processed by using the Kolmo-

gorov-Smirnov (K-S) test. Risk scores were calculated by using the University of

Edinburgh Risk Calculator. The mean value of systolic blood pressure was 130.9

mmHg, total cholesterol of 3.38 mmol/l, and HDLc 1.33 mmol/l. The risk of
coronary heart disease (CHD) was significantly higher in urban than in rural

(8.03% vs 6.6%). The risk of myocardial infarction (MI) was higher in urban than

in rural, too (4.5% vs 2.8%). The risk for cardiovascular disease was significantly

higher in urban than in rural (19.4% vs 12.9%). There was no significant risk of

stroke, coronary heart disease or death due to cardiovascular disease in urban or

rural. Further studies will establish the main mechanism of linkage between and
tightly correlation with cardiovascular risk factors.

Keywords: cardiovascular disease, cardiovascular risk, coronary heart disease,

myocardial infarction, area of residence.
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Introduction

The assessment of the developing risk for a cardiovascular disease, in general

population, is based on assessing the complete profile of cardiovascular risk
factors. Despite recent declines in age-adjusted mortality, cardiovascular disease

(CVD) is the primary cause of death in many developing countries. The most

preventable form of CVD is coronary heart disease (CHD). In the United States,

CHD annually results in 502,000 deaths, of which 185,000 are due to myocardial

infarction (MI); economic burden is $133 billion (Tamam, 2014). American Health

Association policy statement concluded that costs will rise to more than $1 trillion
annually in the United States by the year 2030 and preventive measures are

required (Weintraub et al., 2011). By the year 2020, CHD is estimated to become

the leading cause of death and disability worldwide. Evidence show that athero-

sclerotic disease and its consequences may be slowed down by preventive mea-

sures. Primordial prevention usually refers to healthy lifestyle choices to prevent

the development of coronary risk factors (Strasser, 1978). A review which exa-
mined 55 trials that intended to reduce multiple risk factors suggested that inter-

vention results in small reductions in risk factors (blood pressure, cholesterol, and

smoking), but has little or no impact on the risk of CHD mortality or morbidity

(Ebrahim et al., 2011). That suggests that especially in developing countries a

different approach to behavior change is needed. Global cardiovascular risk

assessment represents an important goal to be achieved not only in individuals
with overt clinical manifestations of atherosclerotic disease; it has the same

importance in healthy individuals. Early detection of risk factors is important to

establish both primary and secondary preventive measures which may lead to

decreased morbidity and mortality and reduced hospitalization costs. In a much

broader sense, risk factors include characteristics of lifestyle, certain biochemical

and physiological characteristics and some individual modifiable factors (Mah-
mood et al., 2014).

The term “risk factor” appeared around 1960's when many epidemiological

data suggested a high correlation between some population characteristics and the

prevalence of ischaemic heart disease. The Framingham Heart Study is the origin

of the term risk factor. Thomas Dawber was the director of the study between
1949 and 1966, his name being close related by the future epidemiological

research of risk factors (Dawber et al., 1951).The objective of the Framingham

Heart Study was to identify the common factors or characteristics that contribute

to CVD by following its development over a long period of time in a large group

of participants who had not yet developed overt symptoms of CVD or suffered a

heart attack or stroke. The researchers recruited 5,209 men and women aged
between 30 and 62 years from the town of Framingham, Massachusetts, and

began the first round of extensive physical examinations and lifestyle interviews

that they would later analyze for common patterns related to CVD development.

REALITIES IN A KALEIDOSCOPE
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In the 1950s, it was believed that atherosclerosis was a normal phenomenon of
aging and occurred universally as people became older. High blood pressure and

elevated serum cholesterol were also seen as normal consequences of aging in the

1950s. These and further risk factors, e.g., homocysteine, were gradually dis-

covered over the years (Kannel et al., 1976, Lloyd-Jones et al., 2001, Sundstrom

et al., 2005, O’Donnell et al., 2008). A microorganism involved in respiratory

infections, Chlamydophila pneumonia, was first associated with atherosclerosis
and coronary heart diseases in 1986, and this bacteria is highly likely to be a

modifiable risk factor that may be a target of future therapies (Blasi et al., 2009).

The Framingham Heart Study, along with other important large studies, e.g.,

the Seven Countries Study, Nurses’ Health Study, Women’s Health Initiative, also

showed the importance of healthy diet, not being overweight or obese, and regular
exercise in maintaining good health, and that there are differences in cardio-

vascular risk between men and women (Millen et al., 2001). It also confirmed that

cigarette smoking is a highly significant factor in the development of heart disease,

leading to angina pectoris, myocardial infarction (MI), and coronary death (Freund

et al., 1993, Doll et al., 2004).

Major findings from the Framingham Heart Study, according to the researchers

themselves were: (1) In 1960 was established that cigarette smoking, increased

cholesterol and elevated blood pressure increase risk of heart disease and they

were considered major risk factors for ischaemic heart disease. Exercise decreases

risk of heart disease, and obesity increases it; (2) In 1970 – was established that
elevated blood pressure increases risk of stroke. In women who are postme-

nopausal, risk of heart disease is increased, compared with women who are

premenopausal. Psychosocial factors were involved as risk factors for heart di-

sease. In 1980 was established that high levels of HDL cholesterol reduce risk of

heart disease; (3) In 1990 left ventricular hypertrophy was incriminated to increase

risk of stroke. Elevated blood pressure can progress to heart failure. Framingham
Risk Score is published, and correctly predicts 10-year risk of future coronary

heart disease (CHD) events. At 40 years of age, the lifetime risk for CHD is 50%

for men and 33% for women (Murabito, 1995); (4) In 2000 – a new term – the so

called “high normal blood pressure” was incriminated to increase risk of cardio-

vascular disease (high normal blood pressure is defined as a systolic pressure of

120–139 mm Hg and/or a diastolic pressure of 80–89 mm Hg). Lifetime risk of
developing elevated blood pressure is 90%. Obesity is considered also a risk

factor for heart failure. Serum aldosterone levels predict risk of elevated blood

pressure. Lifetime risk for obesity is approximately 50%. The “SHARe” project is

announced, a genome wide association study within the Framingham Heart Study.

Social contacts of individuals are relevant to whether a person is obese, and

whether cigarette smokers decide to quit smoking. Four risk factors for a precursor
of heart failure are discovered. 30-year risk for serious cardiac events can be

calculated. American Heart Association considers certain genomic findings of the
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Framingham Heart Study one of the top research achievements in cardiology.
Some genes increase risk of atrial fibrillation.

Busselton Health Study has been carried out since 1966 in a high proportion of

the residents of Busselton, a town in Western Australia, over a period of many

years. A database has been com-piled and is managed by the School of Population

Health at the University of Western Australia. Although the results of the Busselton
Health Study and the Framingham Heart Study are similar in many aspects, the

Busselton Health Study investigated also the influence of some factors that had

not been investigated in the Framingham Heart Study, e.g., sleep apnea (Knuiman

et al., 1997, Marshall et al., 2009). The Caerphilly Heart Disease Study, also

known as the Caerphilly Prospective Study (CaPS), is an epidemiological pro-

spective cohort, set up in 1979 in a representative population sample drawn from
a typical small town in South Wales, UK. The study has collected wide ranging

data and has led to over 400 publications in the medical press, notably on vascular

disease, cognitive function and healthy living (The Caerphilly and Speedwell

Collaborative Group, 1984, Elwood et al., 2013). China-Cornell-Oxford Project,

also known as “China-Oxford-Cornell Study on dietary, lifestyle and disease

mortality characteristics in 65 rural Chinese counties”. This study was later
referred to as “China Study I”. The successor study is named “China Study II”

(Segelken, 2001). There should be underlined that risk factors have a high predic-

tibility for atherosclerosis and ischemic heart disease; the relationship is not

strictly causal. They especially indicate a “predisposition” for disease (Elwood et

al., 2010). Multidisciplinary research has identified three major risk factors:
hypertension, dyslipidemia and smoking. Cardiovascular risk factors may be

modifiable (ie those factors that can be modified by diet or pharmacological

measures, such as smoking, dyslipidemia, hypertension, obesity, diabetes) or non-

modifiable (age, sex, genetic factors).

A population-based study conducted more recently in 2004 in 52 countries, 5
continents (the INTERHEART study) led to the identification of nine risk factors

involved in the onset of acute myocardial infarction: smoking, dyslipidemia,

hypertension, diabetes, obesity diet, physical inactivity, alcohol consumption,

psychosocial factors. A number of risk factors are involved in the occurrence of

other cardiovascular disease, coronary heart disease outside: chronic alcoholism

is associated with increased incidence of dilated cardiomyopathy and arrhythmias
(Annand et al., 2008). Starting from these theoretical premises, the present study

aimed to identify cardiovascular risk factors and correlation with atherosclerotic

cardiovascular disease in a rural community in Romania.

REALITIES IN A KALEIDOSCOPE
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Material and method

The study was conducted by general practitioners in Suceava County. The

study group consisted in 364 patients, from rural and urban area, followed by
general practitioners. The exclusion criteria in this study were: previous personal

history of cerebrovascular diseases (stroke, acute coronary syndrome), patients

younger than 18 years, patient refusal, presence of psychiatric, cognitive or other

diseases that might alter the understanding of the study objectives or the ability to

provide accurate information. Those who did not complete the interview were

recorded as having refused to participate and were taken into account when
calculating the refusal rate, but excluded from the final analysis. Thus, 12,1% of

the initial sample’s participants were excluded. Descriptive statistics was used to

calculate the average and standard deviation of assessed parameters. The data

didn’t have Gaussian distribution so the nonparametric statistical tests were used.

For all analyses a p value < 0.05 was considered significant; all were undertaken

using the Statistical Package for Social Science (SPSS) program for Windows
Version 13.0 (SPSS 13.0, Chicago, IL, USA). The traditional risk factors for

cardiovascular disease were assessed. A standardized questionnaire provided

information on age, area of residence, smoking status and the number of cigarettes

smoked on a daily basis. Weight, height and blood pressure were measured in

duplicated and recorded according to the standard protocol. In order to determine

cardiovascular risk scores plasma cholesterol levels, HDLc, LDLc, and glycaemia
were determined. The presence of diabetes was considered for those patients with

history of diabetes or in the presence of 2 values of glycaemia higher than 126

mg/dl. Risk scores were calculated by using the University of Edinburgh Risk

Calculator. Risk scores are for estimating the probability of cardiovascular disease

for individuals who have not already developed any major atherosclerotic disease.

This calculator is intended for use by health professionals. It was originally
developed to provide online charts based on the design of the well known Joint

British Societies (JBS) Cardiovascular Disease Risk Prediction Charts, developed

by The University of Manchester, and published in the British National Formulary

(BNF). The calculator can produce risk scores based on the following scores:

Framingham, Joint British Societies (JBS) / British National Formulary (BNF),

ASSIGN. Time period to calculate risk over can be varied between 4 and 12 years
for any of the Framingham calculations, but it is fixed at 10 years for the BNF or

ASSIGN scores. The main parameters we used were: age, gender, smoking,

number of cigarettes/day, family history of diabetes, Scottish Index of Multiple

Deprivation (SIMD) which was considered as value of 20, systolic arterial blood

pressure, total cholesterol and HDL (mmol/l). We used the Edinburgh Risk Cal-

culator to determine the probability to develop a myocardial infarction, cerebral
stroke and death in next 10 years.
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Results and discussions

In the analyzed group predominated women (n = 195; 61.1%) and people in

rural areas (n = 228; 71.5%). It assessed the presence of traditional risk factors.
Thus 63 persons (19.7%) were smokers, 70 (21.9%) had one first degree relative

with cerebrovascular disease and 55 (17.2%) were known to have diabetes. Smo-

kers admitted to smoking an average of 11.05 ± 4.97 cigarettes/day. The mean

value of systolic blood pressure was 130/90 mmHg, total cholesterol of 3.38mmol/

l, and HDLc 1.33 mmol/l. These parameters were assessed to estimate the risk of

coronary heart disease, myocardial infarction, stroke and death due to cardio-
vascular disease over 10 years (Table 1). Using the University of Edinburgh Risk

Calculator we noticed that in the study group, the probability to develop a myo-

cardial infarction, in next 10 years, was 3.37%, and for cerebral stroke was 4.08%.

The probability of death due to cardiovascular disease was 3.99% (Table 2). The

risk of coronary heart disease (CHD) estimated by Framingham equation was

significantly higher in urban than in rural (8.03% vs 6.6%; Std. Deviation 6.31; p
= 0.034). The risk of myocardial infarction (MI) was higher in urban than in rural,

too (4.5% vs 2.8%; Std. Deviation of 5.02; p = 0.002). There was no significant

risk of stroke, cardiovascular disease, death due to coronary heart disease or death

due to cardiovascular disease in urban or rural. The risk for cardiovascular disease

estimated by ASSIGN equation was significantly higher in urban than in rural

(19.4% vs. 12.9%; Std. Deviation 15.9; p = 0.002) (Table 3).

In some studies, the authors showed that case-fatality rates were highest in the

middle- and low-income countries. In total, in high-income countries, 6.5% of

individuals died following an MI, stroke, or heart-failure hospitalization in high-

income countries vs. 15.86% in middle-income countries and 17.28% in low-

income countries (O’Riordan, 2014). A population-based study of Ontario patients
with chronic CAD found differences in use of laboratory testing and apparent

access to physicians in rural vs. urban dwellers, but these did not affected the rates

of hospitalization or 1-year survival or any differences in risk adjusted mortality

or in cardiac hospitalizations (47.2% vs. 46.3%) (Busko, 2014).

In Tehran lipid and glucose study, performed in 15005 subjects, the prevalence
and distribution of high blood pressure, cigarette smoking, dyslipoproteinemia,

diabetes mellitus, and obesity was determined. In adults, 78% of men and 80% of

women presented at least one CVD risk factor. The percentage of adult women

with two or more risk factors was significantly greater than for men. The Pre-

valence of DM was 9.8%, of hypertension 20.4%, of total cholesterol 19.3% and

smoking was 22.3% (Azizi, 2002). Another study, including a cohort of 4535
Indian adults, investigated the prevalence of cardiovascular risk factors by socio-

economic position. This study showed that lower fruit intake and higher tobacco

and alcohol use were found in those with lower socio-economic conditions. They

had less blood pressure, glucose or cholesterol screening and less knowledge of

REALITIES IN A KALEIDOSCOPE
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nine cardiovascular risk factors. Overweight, physical inactivity, diabetes,
hypertension, family history of cardiovascular disease and previous CVD (men

only) were greater in persons with higher socio-economic positions (Zaman et al.,

2012). Unwin et al. (2010) showed in 206 subjects, in which were investigated

the changes and their determinants in cardiovascular risk factors on rural to urban

migration after 1 and 3 months of migration, that physical activity declined (79.4%

to 26.5% in men, 37.8% to 15.6% in women, p < 0.001), and weight increased.

In a review of 71 papers comprising 207 populations and over 100,000 spousal

pairs, the greatest majority of data indicated the existence of positive correlations

between spouses for both traditional and emerging risk factors of ischemic cardio-

vascular disease. There were positive correlations between blood pressure, smo-

king habits, cholesterol (total and LDL), triglycerides, and factors linked to body
weight. A clear concordance for hypertension, smoking, diabetes, and obesity was

observed. Cardiovascular mortality may be affected by marital status. Increased

mortality risk was higher for subjects who were unmarried, probable based on

physiologic pathways (Di Castelnuovo et al., 2009).

Table 1. Cardiovascular Risk Factors - descriptive characterization

SBP = Systolic Blood Pressure; T-chol = total cholesterol;HDLc = High Den-

sity Lipoprotein cholesterol

Table 2. The Risk of Cardiovascular Disease - descriptive data

MI = myocardial infarction; CVD = cardiovascular disease; CHD = coronary

heart disease; BNF = British National Formulary; ASSIGN = ASSIGN definition

 N Minimum Maximum Mean Std. 
Deviation 

SBP 319 85 220 130.09 21.738 

T-chol 318 2.1250 6.4300 3.394654 .7439428 

HDLc 317 .5775 3.6500 1.333730 .4204228 

 

 

 N Minimum Maximum Mean Std. 
Deviation 

MI 317 .0099 24.7894 3.372604 4.2736717 

STROKE 317 .2168 43.5244 4.080486 4.6289745 

CVD 319 11.2022 40.8416 40.748682 1.6594873 

CHD death 317 .0018 16.3834 1.757731 2.6533844 

CVD death 317 .0236 37.2948 3.990897 5.5570532 

BNF 317 .9221 61.8891 11.113396 9.6911638 

ASSIGN 317 2.4295 90.6166 17.570963 14.5106022 
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- any cardiovascular death, CHD (ICD-9 410–414, ICD-10 I20-I25) including
angioplasty and bypass grafting, cerebrovascular disease.

Table 3. Assessment of Cardiovascular Risk Factors According to Aria of Residence

MI = myocardial infarction; CVD = cardiovascular disease; CHD = coronary

heart disease; BNF = British National Formulary; ASSIGN = ASSIGN definition

- any cardiovascular death, CHD (ICD-9 410–414, ICD-10 I20-I25) including
angioplasty and bypass grafting, cerebrovascular disease.

In AFINOS study, Martinez-Gomez et al (2010) investigated the association

between sedentary behavior and cardiovascular risk factors in 210 adolescents,
demonstrating that adolescents with a high level of sedentary behavior had less

favorable systolic blood pressure, triglycerides levels and cardiac risk factors

 N Mean Std. 
Deviation 

95% Confidence 
Interval for Mean 

p* 

Lower 
Bound 

Upper 
Bound 

CHD urban 91 8.033024 6.3188378 6.717062 9.348986 .034 

rural 226 6.630209 5.8517163 5.863167 7.397252 

MI urban 91 4.590432 5.0230511 3.544331 5.636533 .002 

rural 226 2.882239 3.8363231 2.379374 3.385104 

STROKE urban 91 3.592701 3.4451816 2.875208 4.310195 .331 

rural 226 4.276895 5.0210467 3.618737 4.935054 

CVD urban 91 40.515888 3.1070524 39.868813 41.162963 .113 

rural 228 40.841596 .0000000 40.841596 40.841596 

CHD_DE
ATH 

urban 91 1.721808 2.3134704 1.240004 2.203611 .705 

rural 226 1.772196 2.7832227 1.407371 2.137020 

CVD_DE
ATH 

urban 91 2.800629 3.3392035 2.105206 3.496052 .057 

rural 226 4.470165 6.1730545 3.661001 5.279328 

BNF urban 91 11.625725 9.1741489 9.715116 13.536334 .305 

rural 226 10.907104 9.9039703 9.608893 12.205316 

ASSIGN urban 91 19.430564 15.9863413 17.335075 21.526052 

.002 rural 226 12.952614 8.3745706 11.208525 14.696703 
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scores than adolescents with a high level of overall adiposity. In an observational
study performed in 71018 women in 5 years Chomistek et al (2013), starting free

of cardiovascular disease, with sedentary behavior and normal weigh at baseline,

demonstrated that prolonged sitting time was associated with increased cardio-

vascular disease risk, independent of leisure-time physical activity; combination

of low physical activity and prolonged sitting augments cardiovascular disease

risk. Changes in population diet are likely to reduce cardiovascular disease and
cancer, but the effect of dietary advice is uncertain. In an update of a previous

review in Cochrane Database, Rees et al (2013) assessed the effects of providing

dietary advice to achieve sustained dietary changes or improved cardiovascular

risk profile among healthy adults. The authors concluded that dietary advice

appears to be effective in bringing modest beneficial changes in cardiovascular

risk factors over approximately 12 months. A systematically review of 58 epide-
miological studies about the role of Mediterranean diet in the prevention of

cardiovascular diseases showed favorable effects but a certain degree of contro-

versy remains. Important methodological differences and limitations in the studies

make difficult to compare results, thus further studies, particularly randomized

clinical trials, are needed to finally substantiate the benefits of Mediterranean diet

(Grossoa et al., 2014, Aragaki et al., 2013).

Conclusions

Cardiovascular disease is the primary cause of death in many developing

countries. Early detection of risk factors is important to establish both primary
and secondary preventive measures which may lead to decreased morbidity and

mortality and reduced hospitalization costs. In our study we noted a predominance

of women (n = 195; 61.1%) and persons with environment of origin from rural (n

= 228; 71.5%). The risk of coronary heart disease (CHD) estimated by Framin-

gham equation was significantly higher in urban than in rural (8.03% vs. 6.6%.

The risk of myocardial infarction (MI) was higher in urban than in rural, too
(4.5% vs. 2.8%). There was no significant risk of stroke, coronary heart disease or

death due to cardiovascular disease in urban or rural. The risk for cardiovascular

disease estimated by ASSIGN equation was significantly higher in urban than in

rural (19.4% vs. 12.9%). Further studies will establish the main mechanism of

linkage between environment of origin and tightly correlation.
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