
BANTAO Journal  2013; 11(2): 80-84 

 

  

 

________________________ 

Correspondence to:               Zoran Stojanovski, Ministry of Health "50 Divizija" 14, 1000 Skopje, R. Macedonia;  

                                               Phone: + 389 75 23 13 76; E-mail: zsapg@t-home.mk 

BJ  

BANTAO Journal 

  

Short communication 
 

Comparative Analysis of Hypertension and Target Heart Damage in 

Two Ethnic Groups in Macedonia 
 

Zoran Stojanovski
1
 and Jordan Minov

2
 

 

1
Ministry of Health of R. Macedonia, Skopje, 

2
Institute for occupational health of R. Macedonia, Skopje, 

Republic of Macedonia 
 

 

Abstract 
 

Introduction. Hypertension (HTA) is one of the most 

common, non-communicable diseases. HTA is strongly 

associated with higher cardiovascular diseases incident-

ce, and target organ damage. Left ventricular hypertro-

phy (LVH) is one of the most frequent target respon-

ses to untreated HTA. HTA is number one risk factor 

for the mortality rate in the world, and significantly in-

creases the risk of myocardial infarction, congestive heart 

failure and sudden cardiac death. The aim of our study was 

to compare the prevalence of the hypertensive target heart 

damage (LVH) in two ethnic groups in Macedonia.  

Methods. We performed a cross-sectional study including 

hypertensive Roma patients (examined group), and 

equal number of patients with HTA from Macedonian 

nationality (control group). In both groups we analyzed 

left ventricular hypertrophy according to ECG signs and 

recommendations of the American College of Cardio-

logy/American Heart Association. The examined group 

(EG) was consisted of 431 Roma patients with HTA. 

All EG subjects from Suto Orizari community were in-

cluded in the study by the inclusion criteria for access 

into the study. In all subjects we performed ECG which was 

the basis to have a representative sample. The controls 

(CG) comprised an equivalent number of Macedonian pa-

tients with HTA. Both groups were matched by sex and age. 

Results. ECG findings confirmed significantly higher 

prevalence of LVH among examined group of patients, 

compared to control group of subjects; e.g. there was sta-

tistically significant association of the cardiac hypertensi-

ve target damage (LVH) with nationality. 

Conclusions. Uncontrolled and untreated HTA is a po-

ssible cause for more intensive target heart damage and 

higher incidence of LVH in Roma population. 
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Introduction 
 

Hypertension (HTA) is one of the most common chro- 

nic, non-communicable diseases, in the world. The esti-

mation is that more than one billion of people world-

wide have HTA, and around 7.1 millions of fatal events 

are due to untreated HTA. WHO reports that subopti-

mal systolic blood pressure (>115-120 mm/Hg) is res-

ponsible for 62% of the cerebrovascular diseases and 

for 49% of coronary heart diseases. On the other hand, 

HTA is one of the most important risk factors for fatal 

events worldwide [1,2]. HTA is not only the most im-

portant cardiovascular risk that decreases the quality 

of life, but it is also a factor that significantly increases 

the health expences, too. Recent evidence shows that 

33.5% from the US adult population, or 76.4 million 

people have HTA. Further data report that 80% of them 

know that they have HTA, and that 71% take antihiper-

tensives, but only 48% have adequate antihypertensive 

response [3]. Another source says that from the total 

population in the US over 18, 6.6% don’t know they 

have HTA (>140/90 mm/Hg), and only 64% from the 

patients who take antihypertensive drugs achieve the 

preferred blood pressure values [4]. Up to 75% Ameri-

cans with coronary arterial disease, diabetes, or stroke 

are hypertensive, but despite they take antihypertensi-

ve drugs, only 40% touch optimal blood pressure [5].  

The data from the Institute for Public Health in R. 

Macedonia show that from total the primary health care 

morbidity in Macedonia, HTA takes very important part 

because the number of visits due to HTA was 120.942 

for male, and 176.991 for female [6]. These indicators 

show that the "rule of halves" is not suitable any more, 

and that the patients became more aware of the HTA, 

and about the importance of the quality of antihyperten-

sive response. Nevertheless, the HTA remains unsatis-

factory controlled worldwide. 

Left ventricular hypertrophy (LVH) defined as morpho-

logic, adaptive, abnormal increase of the ventricular mass, 

as a response of the chronic overload of the left ven-

tricle, is detected in 16-19% of the general population. 

According to other data cardiac hypertrophy is a mor-

phological adaptive increase in myocardial mass in res-

ponse to chronic work overload and is a common cli-

nical finding affecting 23% of men and 33% of wo-
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men over the age of 59. Pressure or volume overload 

on the myocardium results in an increase in myocardial 

wall stress and hypertrophy may be seen as an attempt 

to normalise wall stress and oxygen demand. Although 

initially protective, the increased myocardial mass re-

quires an increase in coronary blood flow to keep func-

tion [7,8]. HTA and/or chronic myocardial overwork 

lead to consecutive hypertrophy reaction, in order to nor-

malize the situation with oxygen supply [8]. LVH sig-

nificantly increases the risk for myocardial infarcttion, 

congestive heart failure, and sudden death [8-11]. It is also 

close related to increased prevalence of arrhythmias, as 

well as to cardiovascular morbidity and mortality [8,12-

14]. In addition, there are many factors that can influen-

ce the prevalence of LVH such as: age, sex, values and 

duration of the HTA, drugs used, comorbidity etc.  

The Roma population typically lives in groups and clo-

sed communities, which are separated from the majority 

populations in a number of countries. Results from ma-

ny articles and reports studying Roma population health 

and social position notify higher prevalence of infec-

tious and non-communicable diseases, as well as shorter 

life expectancy that is closely related to the living con-

ditions [15]. The literature review shows that there are 

only few articles studying the health status in the Roma 

population, especially target organ damage caused by 

HTA. We did not find any study on hypertensive target 

heart damage in the Roma population at all. Thomas, 

et al. suggests that the prevalence of HTA in the US 

is 73%. Life expectancy for Roma population in the 

USA is 48-55 years, due to the high prevalence of the 

sub-diagnosed and sub-treated cardiovascular diseases 

[16]. Ruprecht, et al. concluded that the life 

surroundings and inadequate lifestyles are main 

causes for significantly worse health status in Roma 

population in comparison with majority populations in 

Europe [17]. Further, higher prevalence of un-

diagnosed HTA, and other cardiovascular diseases, non-

adequate therapy, complications, and lifestyle are the 

crucial causes for target heart damage and premature 

mortality in Roma population [18-21].  

The aim of our study was to compare the prevalence 

of the hypertensive target heart damage in two ethnic 

groups in R. Macedonia. 

 

Material and methods 

 
We performed a cross-sectional study in PZU Intergin 

and Health Center Skopje in 18-month-period. The Roma 

group included 431 randomly selected subjects with HTA 

from Suto Orizari community. The inclusive criteria 

were Roma ethnicity and confirmed HTA. The same 

number of Macedonian subjects with HTA, matched 

to Roma group by sex, age, type of medications and 

duration of treatment, was studied as a control. 

The HTA diagnosis was confirmed by blood pressure 

measurement with auscultatory method with a mercu-

ry sphygmomanometer (sfigmomanometro a mercurio-

Artsana) as follows:  

1. Cuff with standard dimensions was used (14x35 cm);  

2. The measurements were taken from either the 

right or the left arm with the patient in the sitting 

position. It was performed at least 2 times, with an 

interval of 2 minutes. The arm with the higher rea-

ding was accepted as valid value;  

3. Cuff deflations was done with 2-3 mm/Hg per second;  

4. Measure in the siiting position, after 10 minutes rest. 

We confirmed HTA if the blood pressure value was 

>139/89 mm/Hg in at least 2 measures per day in at least 

4 consecutive days, according to the recommendations 

in the Cochrane evidence-based medicine guidelines, 

and/or if patients were treated with antihypertensive 

therapy no less than 6 months. 

All examined subjects underwent ECG with 12 channel 

ECG machine. 
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According to the American College of Cardiology/Ame-

rican Heart Association (ACC/AHA) criteria, LVH was 

considered if the summary of the R (V5/V6)+S (V1/ 

V2) was bigger than 35 mm (Sokolov-Lion index) and/ 

or R wave (V5/V6) was higher than 27 mm. 

In order to confirm LVH diagnosed by ECG findings, 

we performed echocardiography as a gold standard for 

verification of the existence of LVH. It was done ran-

domly by selection of the every fourth ECG with LVH.  

From the many comorbidities we took into account 

anemia (level of hemoglobin), and level of glycemia. 

The statistical analysis was done by the software pa-

ckage SPSS 18. 

 

Results 

 

The ECG findings of LVH were registered in 156 exa-

minees of the Roma group (36.2%) and in 101 con-

trols (23.4%). 

The difference was statistically significant (P=0.0026), i.e. 

the relation between LVH and nationality was significant.  

From the group of examinees that performed echocar-

diography the LVH was not confirmed in 3 subjects from 

the Roma group, and in 2 controls (Figure 1). 

 

Discussion 
 

Our findings suggest higher prevalence of the LVH among 

the Roma subjects with HTA in comparison with controls.    

The prevalence of LVH increases with the severity of 

hypertensive disease. Approximately one third to one 

half of hypertensive patients have LVH. The presence 

of LVH is a very strong independent risk factor for fu-

ture cardiac events and all cause mortality [22]. An in-

crease in left ventricle wall stress is the principal mecha-

nical factor in the development of LVH, and blood pre-

ssure the most powerful determinant of LV mass. Ho-

wever, some additional hemodynamic factors play im-

portant roles in the development and maintenance of 

LVH [23]. Thus, volume overload also contributes im-

portantly to the development of LVH. 

A pattern of LVH evident on the ECG is a precursor of 

morbidity and mortality from cardiovascular (CV) di-

sease. Echocardiography permits the non-invasive deter-

mination of left ventricular mass and the examination 

of its role as a forerunner of morbidity and mortality [24].  

Hypertensive heart disease can also be defined as the 

response of the heart to the afterload imposed on the 

left ventricle by the progressively increasing arterial 

pressure and total peripheral resistance produced by 

HTA. Although sometimes the response appears to be out 

of proportion to the level of the arterial pressure, it is main-

ly the result of the hemodynamic overload. HTA can cause 

or can be related to various cardiac manifestations, among 

which the LVH is one of the most important [25].   

Ethnic/race background plays a main, but still not com-

pletely defined, role in the development of HTA. Ethni-

city/race is incorporated in almost all lists of HTA risk 

factors, and there are probable some underlying genetic 

mechanisms that have yet to be clearly recognized. Still, 

the precise risk contributed by ethnicity is not absolutely 

agreed upon by major researchers, with some claiming a 

high stage of risk and some claiming that ethnicity is a 

factor because it is correlated to other variables that can 

affect outcome. African-Americans, for example, consis-

tently lead incidence profiles in HTA studies, with about 

36% of the population developing HTA at some point. 

This is compared to about 20% in the Caucasian, Native 

Americans, and Hispanic populations. African-American 

populations also tend to develop target organ damage 

at a higher rate than their Caucasian counterparts, and 

tend to have poorer outcomes overall. The answer to the 

question why African-American populations have higher 

prevalence of HTA the majority of researchers find in 

a clear genetic rationale for the higher incidence of HTA 

among them. Some other data suggest that lower place on 

the socioeconomic steps, poorer health care and less 

healthy lifestyles lead to HTA at increased rates. At the 

end, it is clear that some ethnic groups are at increased 

risk for developing HTA. It is not obvious, however, whe-

ther this increased risk is a function of real genetic in-

fluences, or whether some social aspects and socioeco-

nomic factors contribute more strongly than genetics 

[26,27]. The conclusion is that there is a clear connec-

tion between HTA and genetics. HTA runs in families, 

and is more common in some ethnic groups than in ot-

hers. Both facts point to a genetic cause of some cases 

of high blood pressure. Identifying the exact genetics 

of HTA, however, is likely to take time. Many articles, 

but not all, have confirmed that renin activity is lower 

than in white people in both hypertensive and normo-

tensive black population [28]. Some other sources suggest 

different reasons. For example, there is evidence that 

diastolic heart function is significantly worse in hyper-

tensive subjects
 
of African-Caribbean origin than in whi-

te Europeans. This difference
 
in diastolic performance is 

not due to known confounding variables (genetics or 

lifestyle differences) [29]. These ethnical/racial differen-

ces in health measures are seen clearly in CV risk fac-

tors and outcomes for Americans of African descent, 

or African-Americans, compared with those of European 

descent, or European-Americans. Compared with Euro-

pean-Americans, African-Americans have higher morta-

lity rates for most CV diseases, including coronary heart 

disease and stroke [30].  

ECG left ventricular hypertrophy contributes more to 

the risk of CV mortality in African-Americans than it 

does in whites. Using regression of ECG left ventricular 

hypertrophy, as a goal of therapy, might be a means 

to reduce racial differences in CV mortality; however, 

prospective validation is required [31]. LVH is more pre-

valent in black than in white subjects with HTA [32].  

Roma population is amongst the most depressed social 

minorities worldwide, suffering profound discrimination 
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for centuries, often living in extreme poverty, almost al-

ways isolated due to deep-seated prejudices and there-

fore excluded from the regular life that other people 

take for granted, such as going to school, seeing the 

medical providers, job applying etc. [33]. The Roma 

community has all the time been, both excluded and 

blamed for not wanting to engage with the rest of the 

society, a paradox, which is shaping the contempora-

ry situation of Roma as it has done throughout their 

history. This paradox, so often overlooked, has contri-

buted to reinforcing the wheels of Roma history, moving 

them approximately the vicious circle of discrimina-

tion, disadvantage, and exclusion [34]. Lifestyle, gene-

tics, and a lack of routine medical care contribute to a 

high incidence of chronic conditions such as heart di-

sease, HTA, and diabetes [35]. Medical data on 58 Gyp-

sies in the area of Boston, Massachusetts suggested that 

HTA was found in 73% [36]. According to Sutherland, et 

al. life expectancy in Roma population is 48-55 yrs, and 

main reasons are under-diagnosed HTA and diabetes. 

Ruprecht’s results show that similar situation is with 

Roma ethnicity in Europe. 

The results of this study indicate that there is statistic-

cally significant difference in the prevalence of the ECG 

findings suggesting LVH between the Roma group and 

controls, i.e. there was a significant correlation of the 

cardiac target damage (LVH) with ethnicity. We could 

not find studies with identical or analogous content in 

order to compare and evaluate our findings. Facts that 

HTA in Roma population become visible earlier, is more 

severe, and give more target organ damage are reason why 

LVH is higher in Roma ethnicity. Perhaps uncontrolled 

and untreated HTA is possible reason for more inten-

sive target heart damage and higher incidence of LVH in 

Roma population. Ethnicity/race is incorporated in al-

most all risk factors, and there are probable some under-

lying genetic mechanisms that have yet to be clearly re-

cognized. Why the Roma population has more HTA and 

more expressed LVH, perhaps will be the trigger to start a 

new research, and a topic for some future investigations.  

 

Conclusions 
 

The target heart damage (LVH) is more frequent in the 

Roma group than in controls. Uncontrolled and under-

treated HTA may be a reason for higher LVH prevalen-

ce among the Roma subjects with HTA that should be a 

subject for further investigations. 

 
Conflict of interest statement. None declared. 

 

References 

 
1. World Health Report 2002. Reducing risks, promoting 

healthy life.  Geneva, Switzerland:  WHO. 2002. Available 

at: http://www.who.int/whr/2002/ Accessed: 23.01.2014. 

2. Chobanian V, Bakris L, Black R, et al. Joint National Commi-

ttee-Seventh Report, Prevention, Detection, Evaluation, and 

Treatment of High Blood Pressure. JAMA 2003; 289: 2560-2572. 

3. Roger V, Go A, Lloyd-Jones D, et al. Update on Heart Disease 

and Stroke Statistics. Circulation 2011; 123: e18-e209.  

4. Brookes L. New US National Hypertension Guidelines. Med-

scape Cardiology-JNC-8. 2008. Available at: http://www. 

medscape. com/viewarticle/570022 Accessed: 23.01.2014. 

5. Center for Disease control and prevention (CDC), National 

Center for Health Statistics. National Health and Nutrition 

Examination Survey 2003-2004. Hyattsville, Maryland: 

US Department of Health and Human Services, Centers 

for Dis. Cont. and Prev. 

6. Republic institute for Health Protection-Skopje. Ambulatory 

and Dispensary Morbidity in Macedonia, 2007. 

7. Savage DD, Garrison RJ, Kannel WB, et al. The spectrum of 

left ventricular hypertrophy in a general population sample: 

The Framingham Study. Circulation 1987; 75(1): 26-33. 

8. Sheridan DJ, Kingsbury MP, Flores NA. Regression of left 

ventricular hypertrophy; what are appropriate therapeutic 

objectives? Br J Clin Pharmacol 1999; 47(2): 125-130. 

9. Kannel WB. Prevalence and natural history of electrocardiogra-

phic left ventricular hypertrophy. Am J Med 1983; 75(3A): 4-11. 

10. Kannel WB. Left ventricular hypertrophy as a risk factor for 

arterial hypertension. Eur Heart J 1992; 13(D): 82-88. 

11. Levy D, Garrison RJ, Savage DD, et al. Prognostic impli-

cations of echocardiographically determined left ventricular 

mass in the Framingham heart study. N Engl J Med 1990; 

322: 1561-1566. 

12. Levy D, Anderson KM, Savage DD, et al. Risk of ventri-

cular arrhythmias in left ventricular hypertrophy: the Fra-

mingham heart study. Am J Cardiol 1987; 60: 560-565. 

13. Cooper RS, Simmons BE, Castaner A, et al. Left ventricular 

hypertrophy is associated with worse survival independent of 

ventricular function and number of coronary arteries severely 

narrowed. Am J Cardiol 1990; 65: 441-445. 

14. Gordon T, Kannel WB. Premature mortality from coronary heart 

disease. The Framingham study. JAMA 1971; 215: 1617-1625. 

15. Sinead Ni Shunear. Growing like a Gipsy. Children of Mino-

rities-Gypsies, edited by Sandro Costarelli, Unicef, 1992. Availa-

ble at: http://www.unicef-irc.org/publications/pdf/insight_gyp-

sies_ eng.pdf. Accessed: 19.01.2014. 

16. Thomas JD. Gypsies and American medical care. Ann 

Intern Med 1985; 102(6): 842-845. 

17. Ruprecht M. Legal situation of Roma in Europe. EU, Par-

liamentary Assembly, Social, Health and Family Affairs 

Committee. Available at: http://assembly.coe. int/Documents/ 

WorkingDocs/doc02/EDOC9424.htm. Accessed: 10.01.2014. 

18. Honer D, Hoppie P. The enigma of the Gypsy patient. 

RN 2004; 67(8): 33-36. 

19. Bodner A. Leininger, M. Transcultural nursing care values, 

beliefs, and practices of American (USA) Gypsies. J Trans-

cult Nurs 1992; 4(1): 17-28. 

20. Hajiof S, McKee M. The health of the Roma people: a re-

view of the published, literature. J Epidemiol Community 

Health 2000; 54(11): 864-869. 

21. Joubert K. Size at birth and some sociodemographic fac-

tors in gypsies in Hungary. J Biosoc Sci 1991; 23(1): 39-47. 

22. Vakili BA, Okin PM, Devereux RB. Prognostic implications 

of left ventricular hypertrophy. A recent meta-analysis of 

the prognostic implications of LV mass. Am Heart J 2001; 

141(3): 334-341. 

23. Kahan T, Bergfeldt L. Left ventricular hypertrophy in hyperten-

sion: its arrhythmogenic potential. Heart 2005; 91(2): 250-256. 

24. Levy D, Garrison RJ, Savage DD, et al. Prognostic impli-

cations of echocardiographically determined left ventricular 

mass in the Framingham Heart Study. N Engl J Med 1990; 

322(22): 1561-1566. 



      
 Hypertension and heart damage in two ethnic groups in Macedonia 

 

 

 

84 

25. Fronlich E, Apstein C, Chobanian A, et al. The heart in hy-

pertension. Review article. N Engl J Med 1992: 3; 998-1008. 

26. Weber C. Ethnicity and high blood pressure. Available at: 

http://highblood pressure.about.com/od/understandyourrisk/ 

i/ethnic_is.htm. Accessed: 11.01.2104. 

27. Kramer H, Han C, Post W, et al. Racial/Ethnic differences 

in hypertension and hypertension treatment and control in 

the multi-ethnic study of atherosclerosis. Am J Hypertens 

2004; 17: 963-970. 

28. Brown M. Hypertension and ethnic group. BMJ 2006; 

332(7545): 833-836. 

29. Sharp A, Tapp R, Francis PD, et al. Ethnicity and Left Ven-

tricular Diastolic Function in Hypertension An ASCOT (An-

glo-Scandinavian Cardiac Outcomes Trial) Substudy. Am 

Coll Cardiol 2008; 52(12): 1015-1021. 

30. Jones WD, Hall EJ. Racial and Ethnic Differences in Blood 

Pressure. Circulation 2006; 114: 2757-2759. 

31. Havranek EP, Froshaug DB, Emserman CD, et al. Left 

ventricular hypertrophy and cardiovascular mortality by 

race and ethnicity. Am J Med 2008; 121(10): 870-875. 

32. Chapman JN, Mayet J, Chang CL, et al. Ethnic differrences 

in the identification of left ventricular hypertrophy in the 

hypertensive patient. Am J Hypertens 1999; 12(5): 437-442. 

33. Council of Europe. Roma and travellers: Making Human 

Rights for Roma a reality: promoting social integration and 

respect for human rights. Available at: http://www.coe. 

int/what-we-do/human-rights/roma-and-travellers. 

Accessed: 11.01.2014. 

34. Improving Engagement with the Roma Community. Research 

report. Available at: http://www.romasupportgroup.org.uk/ 

documents/Roma%20Support%20Group%20Research%

20Report.pdf. Accessed: 11.01.2104. 

35. Honer D. The enigma of the Gypsy patient. Available at: 

http://www.modernmedicine.com/modern-medicine/news/ 

enigma-gypsy-patient. Accessed: 11.01.2104. 

36. Thomas D, Doucette M, Thomas C, Stoeckle D. Disease, 

lifestyle, and consanguinity in 58 American Gypsies. Lancet 

1987; 2 (8555): 377-379. 

 

 




