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1. INTRODUCTION 
 

 

Cardiovascular diseases (CVD) are expected to become one of the major 

public health problems in many developing countries, including Hungary. 

During the past 30 years the geographical distribution of CVD in Europe has 

changed. The highest rate of CVD mortality, which was previously reported in 

Finland in 1970, was found, in 1995, to be in Central and Eastern Europe. The 

exact reasons for this unfavourable trend have not been fully explained yet. 

However, it seems to be that the changes in the CVD epidemiology in Central 

Europe may only partially be associated with the high prevalence of smoking, 

overweight, physical inactivity and hypertension. Presumably, other risk factors 

such as nutritional problems, stress, behavioural factors, and unhealthy life-

styles also influence the prevalence of CVD. Over the past few years, studies 

have suggested that CVD is an important cause of death in Central and East 

European countries, such as Hungary.  

While in Western-Europe a striking decreasing tendency in 

cardiovascular mortality and morbidity can be observed, in Hungary the 

prevalence of CVD has not changed significantly during the past 15 years and 

is still the leading cause of mortality and morbidity. According to data of 

WHO, in Hungary the cardiovascular mortality increased with 1-2% per year 

between 1970 and 1992, and in 1996 0.72% (73 980 persons) of the total 

population died due to cardiovascular diseases. The age-standardised 

cardiovascular mortality in Hungary 768.2/100000, while only 461.2/100000 in 

Austria. This remarkable difference can be explained with the effective 

preventive strategy to eliminate the cardiovascular risk factors and to change 

the unhealthy life-style. High blood pressure, smoking, high fat and salt 

consumption, physical inactivity and increased body weight are all lifestyle-

related risk factors that have been shown to act synergistically to increase 
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cardiovascular morbidity. To achieve a reduction in premature death from 

CVD, it seems most appropriate to combine an intervention programme 

directed toward the total population with a targeted strategy aimed at risk factor 

reduction  in high risk individuals with many CVD risk factors. Hypertension is 

considered to be a major risk factor in the development of CVD. The 

prevalence of hypertension, and the percentage of untreated and poorly 

controlled hypertensive patients is of major importance in cardiovascular 

morbidity and mortality. Guidelines published in the past years have suggested 

that the main goal of treatment of hypertension is to strictly normalise the blood 

pressure, to prevent target organ damages and to reduce the other risk factors 

associated with hypertension as well. Many studies have been reported that 

determined the prevalence of  hypertension and associated modifiable risk 

factors, such as obesity, smoking, low physical activity, high alcohol 

consumption, high fat and salt intake, hyperlipidaemia, hyperglycaemia, and 

non-or hardly modifiable  risk factors, such as, age, gender, family history of 

CVD and hypertension, together with the evaluation of the role of social 

background, educational level, demographic factors  and  employment status in 

its occurrence.  

Despite the potential public health problems of hypertension and the 

associated CVD risk factors, only little information exists on their prevalence, 

relationships and mechanisms of their accumulation in Hungary. To the best of 

our knowledge only very few similar large scale studies on the epidemiology of 

hypertension and its associated  CVD risk factors have been conducted in East 

and Central Europe. Our  cross-sectional  study was designed to find out the 

main reasons for the high CVD mortality in our region, such as the prevalence 

of high blood pressure, and associated CVD risk factors.  

We evaluated the association and accumulation of these factors, and 

investigated the social, demographic, biological, and behavioural correlates of 
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hypertension  and  associated CVD risk factors  in the city of Debrecen,  which 

is the second  largest city in Hungary. According  to official statistics the 

prevalence of hypertension in Hungary is 20-24%  which closely matches  data 

from other West European countries, however, the hypertension related age-

adjusted mortality was significantly higher than it was in these countries. This 

contradiction may originate from the underestimation of the prevalence, and the 

presence of high numbers of latent morbidity or poorly controlled high blood 

pressure. 

Information on the real prevalence of hypertension and the CVD risk 

factors, as well as on the factors affecting their distribution and accumulation is 

crucial towards designing effective preventive strategies to significantly 

decrease  CVD in Hungary.  



 4 

2. AIMS OF THE STUDY 

 

1. To determine the prevalence of hypertension and its associated        

          cardiovascular risk  factors amongst  20000  random selected inhabitants   

         of  Debrecen aged between 30-65 yrs.  

 

2. To obtain  epidemiological data about the cardiovascular risk factors 

which can, or may  not be influenced by life-style. 

 

3. To determine the frequency of cardiovascular risk factors associated with   

hypertension. 

 

4. To study the frequency of the accumulations of cardiovascular risk  

         factors. 

 

5. To study the role of sociodemographic factors in the epidemiology of 

risk  factors.   

 

6. To identify the special social groups with the highest  levels of 

cardiovascular risk factors. 

 

7. To target the high risk groups for further examinations and  prevention  

          programmes. 

 

 

 

 

3. METHODS 
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A  cross sectional, population-based study was conducted in the city of 

Debrecen (eastern Hungary), in 1996. Closely 10% (21 800) of the total 

population (total population:208 449) inhabitants of  Debrecen, aged 30-65 

years were selected by the random sampling method for data collection in the 

“Cardiovascular Risk Screening Debrecen’96” study. The selection criteria also 

included that participants be permanent residents of the city. Before the study 

we conducted a wide media campaign  to achieve a high level of participation  

in our study.  Risk screening for cardiovascular disease was estimated by a 

questionnaire, via personal interview. Informed consent was obtained from 

each person who agreed to enter into the study. The study was carried out 

according to the Declaration of Helsinki.  

The survey was based on standardised interviews performed by trained 

health professionals, and included  collection and loading of data using a 

personal computer, within 24h after interview. The questionnaire included self-

reported information about age, gender, education, working hours, physical 

activity, smoking habit, saturated fat intake, family history of heart attack, 

hypertension and stroke, alcohol consumption, awareness of hypertension, drug 

intake, and  two recent self-reported results of systolic and diastolic blood 

pressure (BP). The BP was measured  before the interview. Persons were 

classified as hypertensive, according to the World Health Organisation (WHO) 

criteria, if their two results of systolic blood pressures were at or above 140 

mmHg or diastolic blood pressures at or above 90 mmHg, or if they were 

currently taking antihypertensive medications. The questionnaire used for the 

survey had been validated previously, and later modified to improve the 

comprehensibility of the text. The interview was repeated in some cases to 

evaluate the reproducibility.  
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Variables were defined and coded according to the frequency and 

number of risk factors. Current cigarette smoking status was classified into 5 

categories according to the number of  cigarettes smoked per day: non smokers, 

ex-smokers (stopped smoking for more than 1 year), light smokers (1-10 

cigarettes/day), moderate smokers (11-20 cigarettes/day) and heavy smokers 

(>20 cigarettes/day). We calculated the body mass indices ( BMI= 

weight/Kg//height/m/2 ). Persons were classified as overweight if their BMI 

was higher than 25 Kg/m2. With regard to alcohol consumption  persons were 

classified  into 4 groups according to their estimated reported weekly intake: 

none, occasional (less than 1 unit per week), light (1-15 units per week), 

moderate (16-42 units per week) and  heavy(regular) (more than 6 units per 

day). One unit of alcohol (1 drink) is defined as half a pint of beer, a single 

measure of spirits, or a glass of wine (approximately 8-10 g alcohol). We 

distinguished three categories according to frequency of  saturated fat intake:  

never (vegetarian or eats just fish and/or chicken), rarely (eats pork products1-3 

times/week), and heavy (eats pork products 4-7 times/week). For statistical 

analysis the PC-STATA  system, version 5.0 ( STATA 702 University Drive 

East College Station 77840 Texas, USA) was used.  

Descriptive statistics were calculated  for all  numerical parameters: age, 

weight, body mass index,  BP, and for non-numerical parameters: physical 

activity, alcohol consumption, fat intake, cigarette smoking, family history of 

heart attack, hypertension and stroke, educational level, and type of work. For 

the identification of  differences between the above mentioned risk factors 

prevalence as categorical variables in the hypertensive and normotensive group,  

Pearson e2 -test was used,  and  t-test in the cases of continuos variables when 

the variables were normally distributed. Relationships between cardiovascular 

risk factors  within our sample  were investigated  by estimating the  odds ratio 

(OR) using the multivariate logistic regression model. The odds ratio of having 
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hypertension, and its association with another 1 or 2 major CVD risk factors 

were estimated for the categories of sociodemographic, educational, and family 

history of  CVD  variables. Only probability values p<0.05 were considered to 

indicate statistical significance. 
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4. RESULTS 

 

 

‚  The overall response rate was 91.56% (83.72% for males and 99.40% for 

females). 19 961 out of the total surveyed sample were considered appropriate 

for further evaluation, and comprised of 7618 (38.16%) males and 12 343  

(61.84%) females aged 30-65 years. The median age was  47.36±9.68 years for 

males and 46.79±9.29 years for females. 

 

  ‚ 37.02% of the studied  population (41.35% of males and 34.34% of females) 

were categorised as hypertensive by the standard definition. This result is 

higher than  was known from other previous studies and statistical data.  

37.11% of the hypertensive individuals were treated with antihypertensive 

drugs, though, 17.03% of the treated hypertensives were normotensive. Blood 

pressure measurements were never done in 7.67% of the total population. In 

35.92% of hypertensives BP measurements were rarely done. 15.64% of the 

hypertensive population were aware of their high blood pressure but did not 

take any antihypertensive drugs.    

 

‚ 53.73% of the investigated sample (61.68% of males and 48.83% of females) 

were categorised as overweight (BMI>25 Kg/m2). 17% of males and 19% of  

females were categorised as obese (BMI>30 Kg/m2).   

 

‚ 32.18%  (39.35% of the males, and 27.77% of the females) of the studied 

population were current smokers. 15% of males and 5% of females smoke more 

than 20 cigarettes per day. 
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ズ  In 59.11% (54.61% of the males and 61.46% of the females) of the studied 

population there were no reports of participation in leisure-time physical 

activity or sport.  

 

ズ In 6.50% (15.47% of the males and 1.0% of the females) of the studied 

population a moderate or heavy drinking habit was found.  

 

ズ  31.78% ( 31.78% of the males and 31.78% of the females) regularly 

consumed fatty food. 

 

ズ  23.71% (29.94% of males and 19.86% of females) of the studied population 

had university education, while 47.07% (47.83% of the males and 46.60% of 

the females) had only high school education. 3.42% (2.91% of the males and 

3.71% of the females) worked less than 6 hours per day. 44.32% of those 

studied (48.84% of the males and 41.54 of the females) were manual workers, 

while 42.23% (34.04% of the males and 47.25% of the females) did sedentary 

jobs.  

 

ズ  In 25% of the studied population  hypertension was associated with 

overweight, in 32% it was associated with physical inactivity and in 22% a 

combination of hypertension, overweight and physical inactivity was found. 

 

ズ Amongst hypertensives a higher male: female ratio, and a greater percentage 

of  overweight, ex-smokers, moderate and heavy drinkers, manual workers, 

high fatty food consumers, physical inactivity, positive family history of 

hypertension, cardiac infarction and stroke were found compared to 

normotensives. Light and moderate current smoking occurred less in 

hypertensives, but significantly more frequently in normotensives.  
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ズ Adjusting for age, gender and other concurrent risk factors, being 

overweight, physically inactive ex-smoker, heavy drinker and eating unhealthy 

diet was associated with higher risk for hypertension. The male gender, older 

age, positive family history for cardiovascular diseases, menopause, low level 

education and labour work was associated also with higher risk for 

hypertension. Current smoking habit was not associated with hypertension, and 

the type of drink did not influence the risk for hypertension.  

 

ズ Amongst the cardiovascular risk factors, overweight and physical inactivity  

were the most common combinations (in 50.76% of males and in 44.14% of 

females) when 2 risk factors were found, but other combinations such as 

hypertension and overweight (30.02% in males and 22.47% in females), 

hypertension and current smoking (14.82% in males and 7.89% in females), 

hypertension and physical inactivity (35.17% in males and 30.78% in females) 

also occurred frequently. Having 2 risk factors, overweight and physical 

inactivity, together with hypertension also occurred frequently, in 22.53%.  

ズ The prevalence of hypertension, and the frequency of its combination with 

smoking, overweight, and physical inactivity increased generally with 

increasing age, inferior education, and the male gender.  A family history of 

hypertension, cardiac infarction and stroke, and poor educational background 

was positively associated with hypertension.  

 

ズ  Prevalence of hypertension, overweight and physical inactivity was higher in 

postmenopausal females than in males of the same age group. 

 

ズ According to risk stratification males or postmenopausal females who did 

manual jobs, had a family history of cardiac infarction, hypertension and 
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stroke, and who had no high school education, were not only more likely to be  

hypertensive but also more likely to have a combination of other risk factors, 

such as, smoking, overweight, and  physical inactivity at the same time.   
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5. DISCUSSION 

     

To our knowledge, very few population-based studies have examined the 

prevalence of hypertension and its associated CVD risk factors in Hungary, and 

only a few surveys with small samples have analysed the occurrence of 

concurrent CVD risk factors of a hypertensive population. In order to achieve a 

remarkable reduction in the prevalence of CVD, like in West-European 

countries, and to use effective preventive strategies, a knowledge of the 

epidemiology of hypertension and the  effects of sociodemographic, economic,  

and behavioural factors on the prevalence of hypertension and CVD risk factors 

is significantly important.  

A high response rate was obtained in this study (91.56%), though, a high 

percentage of males refused to participate in it (16.28%). The present cross 

sectional representative study shows a very high prevalence of hypertension 

(37.02%). This result is higher than was previously known from to official 

Hungarian statistical data (20-24%), and after standardisation for age, also 

higher than results of  similar studies in Greece (28.4%), Canada (21%), and 

Germany (20%). However, studies conducted in Russian (36%), and in Spain 

(41.1%) showed higher prevalence of hypertension than in our cases. Our 

results may be explained by the high proportion of latent, unrecognised 

morbidity.  

  The very high prevalence of hypertension may be due not only to the 

poorer economic conditions in Hungary compared with Western-Europe, but 

probably also because of the special eating, drinking and behavioural habits, 

and the low level of health awareness in Hungary. These factors may probably 

have contributed to the unenviable leading position of Hungary in  CVD 

mortality.  
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A few studies have demonstrated the proportion of poorly treated, and 

well (BP<140/90 Hgmm) controlled hypertensives. Just 37.11% of 

hypertensive individuals were treated with drugs and amongst them only 

17.03% were normotensives. Also only a very low percentage of hypertensives 

measured their blood pressure regularly. Amongst  hypertensives, only a very 

low percentage of them were aware of their disease. These depressing data 

highlight  the importance of more effective prevention and health education 

programmes, early recognition, and the better control of hypertension.  

54% of the studied population were overweight, which is higher than 

data presented previously in Hungary (30%), however, lower number of males 

were smokers than was originally known (44%).  In respect of alcohol 

consumption, physical activity and unhealthy diet habit significant differences 

were not found between our and previously presented data. 

Being overweight, low physical activity, highly saturated fatty food, and  

heavy alcohol intake was positively associated with hypertension. To determine 

the social class with the most likelihood of becoming hypertensive is crucial, 

because in economically less prosperous countries, like Hungary, the public 

health system is unable to conduct general nation-wide screening projects. The 

screening programmes for high risk persons should be cost-effective and lead 

to similar good results.  

In our study, low educational level, the male gender, elderly age, labour 

work, a positive family history of hypertension, myocardial infarction and  

stroke were independent  risk factors for hypertension, and the concurrent 

occurrence of hypertension with overweight, low physical activity and 

smoking. These findings are consistent with previous reports showing an 

inverse relationship between socio-economic status and cardiovascular risk 

factors.   
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Hypertension is associated with an atherogenic cardiovascular risk 

profile, as reflected by overweight. This result is not unexpected in light of 

previous studies, indeed the association that we found probably can be 

considered a manifestation of the multiple metabolic syndrome. Comparing the 

smoking frequency obtained from this study, 32.18%,  with results of other 

studies, we found similar results.  Regarding alcohol consumption, 6.50%  of 

the studied population drank regularly. However, in spite of promised 

confidentiality in handling of information, we assume that the studied subjects 

did not answer probably our questions accurately. According to the National 

Statistics Office about 12% of the total population take alcohol regularly.  

It is interesting that current smoking habit occurred less frequently 

amongst hypertensive individuals, and that age-, gender- and other 

characteristics-adjusted odds ratio did not show positive risks for hypertension. 

These unexpected findings may be due to education and anti-smoking 

prevention programs. Probably these hypertensive patients are more responsive 

to these programmes and give up smoking easily. This trend is reflected by the 

high percentage of ex-smokers amongst  hypertensives. However, a large 

number of epidemiological studies have reported that smokers have a lower 

blood pressure during abstinence from smoking than non-smokers. Therefore, 

blood pressure during smoking and during abstinence should be considered 

separately in smokers. It is important to point out that our data, similar to other 

studies, have elucidated the interesting  phenomenon that smokers during 

abstinence have lower blood pressure than non smokers, and also did not refute 

the fact that smoking is one of the main cardiovascular risk factors.  

Our survey provided the unique opportunity of  examining the 

distribution of CVD risk factors and the epidemiological features of 

hypertension amongst the population of Debrecen, in Hungary. From similar 

studies, it appears that on a population level, self reports of overweight, and 
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smoking provide a feasible selection instrument by which a subpopulation  with 

high risk factor frequency can be identified.   
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6. CONCLUSION 

 

Our results have shown a very depressing picture about the prevalence of 

CVD risk factors and indicate the higher prevalence of hypertension in 

Hungary than was known previously. This difference can be explained by the 

high number of  latent morbidity of hypertension, which  call for attention to 

the importance of better blood pressure control, screening, prevention, and 

health education, especially, amongst high risk groups.   

In summary, the present study was aimed at determining the prevalence 

and risk factors of high blood pressure in the adult population of Debrecen. The 

characterisation of these factors will contribute to defining more effective and 

specific strategies to screen and to control hypertension and CVD. 
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