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Abstract

Background: Hypertension is significantly associated with the increased morbidity and mortality
rates from cerebrovascular disease, myocardial infarction, congestive heart failure and renal
insufficiency. Arterial hypertension is highly prevalent in the elderly, this article reviews on the
epidemiological features of hypertension in the elderly.

Method and Material: We conducted a search of the literature in several databases (Medline,
Scopus, EMBASE and CINAHL) to identify articles related to hypertension epidemiology. We also
obtained relevant statistical information from the World Health Organization’s internet
database. The search was performed using the following key terms: hypertension, epidemiology,
elderly, prevalence, incidence, risk factors, mortality, morbidity, treatment and prevention.
Results: Hypertension is highly prevalent in the elderly. Several epidemiological surveys
conducted in the USA and Europe conclude that hypertension prevalence in the elderly ranges
between 53% and 72%. Same prevalence patterns have been observed in Greece for this specific
age group. High blood pressure values in the presence of several risk factors (obesity, diabetes
mellitus, increased salt intake, hyperlipidemia, smoking, lack of physical activity, psychological
factors, advanced age, sex) lead to a further increase of cardiovascular disease risk. Regular
physical activity, the implementation of a healthy diet and medication are some of the
preventive measures that can be adopted for the reduction of high blood pressure levels.
Conclusions: The most efficient treatment method of coronary heart disease is the
administration of antihypertensive medications in the elderly since other interventions (physical
activity, reduce of cigarette smoking, healthy diet) are not easily acceptable by the population.
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Introduction

ypertension is not a chronic disease,
but it is independently associated with

cardiovascular diseases in the elderly.
Although it constitutes one of the most
frequent  factors for  cerebrovascular
diseases, it is an amendable to modifications
factor "2,

It is an independent and powerful
prognostic indicator for cardiovascular and
renal disease, whereas it is significantly
associated with the increased morbidity and
mortality from cerebrovascular disease,
myocardial infarction, congestive heart
failure and renal insufficiency *. During the
last years, hypertension treatment has led to
an important decrease of cardiovascular
mortality and to a delayed progression of
renal disease development *.
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Secondary  hypertension  accounts  for
approximately 5-10% of all cases of
hypertension and results from an underlying,
identifiable cause. In the remaining 95% of
the cases, no known cause is being
recognized despite of the extensive medical
examination (idiopathic or primary
hypertension) °.

The World Health Organisation (WHO) and
the International Society of Hypertension
(ISH) have adapted limits in order to define
the various grades of hypertension, these
guidelines have been reviewed and updated.
The European Society of Hypertension (ESH)
and the European Society of Cardiology (ESC)
have issued guidelines that were adopted by
the British Hypertension Society, these
guidelines were more adapted to the
European standards (table).

Table. Values of Systolic and Diastolic Blood Pressure (SBP, DBP, mm Hg) in the normal BP
range and in the different grades of hypertension °.

Optimum <120

Average normal 120-129
High normal 130-139
Mild (grade 1) 140-159
Moderate (grade 2) 160-179

Severe (grade 3) >180
Isolated systolic 2150
hypertension

And/or <80
And/or 80-84
And/or 85-89
And/or 90-99
And/or 100-109
And/or >110
And/or <90

The determination of a cut-off value
discriminating between normal and
pathologic blood pressure values is difficult
to conduct. The established cut-off value
between hypertension and normal arterial
pressure is arbitrary and has been indirectly
estimated through interventional studies that
highlight the health benefits of blood
pressure reduction ®. According to the most
recent National American Guidelines for
Hypertension, values of 120-139mm Hg and
80-89 mmHg, for systolic and diastolic blood
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pressure respectively, are characterized as a
precursor stage of hypertension, since these
values are being associated with increased
risk of hypertension development compared
to lower values of arterial pressure ’.

Prevalence-Incidence

Arterial hypertension is a frequent
disease in the developed countries, whereas
in some of these countries it occurs in the
20-30% of the adult population 3. Arterial
hypertension is highly prevalent in the
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elderly, in this regard, according to NHANES
Il Study, its prevalence rate for subjects >
60 years old (white not Spanish speaking
Americans) is estimated to be >60% °.
Arterial hypertension prevalence rates differ
significantly throughout countries, presenting
higher values in Europe (44%) than in the
United States (28%) * '°. The prevalence rate
of arterial hypertension in the African
Americans is two times greater than the
respective rate in the white Americans,
whereas more serious complications are
presented in the first origin group °. Several
epidemiological surveys conducted in the
USA and Europe conclude that hypertension
prevalence in the elderly ranges between
53% and 72% ''.

In Greece, the results of the Nemea
Study conducted by Skliros et al., "
indicated that hypertension prevalence in
the elderly aged >65 years old was 69%,
whereas a lower prevalence rate (50%) was
reported in the Didymos Study for the same
age group Moreover, the highest
prevalence rates have been reported for the
age group of 65 - 74 years old -males vs.
females 39.5%, 49.6%, respectively ™. In
another assay, conducted in the special
infrastructures for the protection of the
elderly in Greece, it has been reported that
72.9% of the males and 77.1% of females had
high blood pressure ', nevertheless, lower
prevalence rates have been reported for the
rural population -males vs. females 34.5%
and 38.1%, respectively .

Hypertension prevalence increases
with advancing age and is higher in men than
in women until the age of 55 years old,
however it is  slightly higher in
postmenopausal women '’. Diastolic -related
with age- blood pressure presents the higher
values in the age of 55 years old, while
systolic blood pressure continues to increase
with advancing age. Systolic blood pressure
is one of the most powerful indicators for
cardiovascular risk in the elderly 8,
However, it is difficult to estimate the
individual contribution of systolic and
diastolic blood pressure in cardiovascular risk
and this is mainly attributed to the fact that
in the majority of the cases diastolic and
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systolic blood pressures are strongly
correlated. Systolic blood pressure increase
in the elderly is accompanied by the increase
of the differential blood pressure that
constitutes an additional risk factor for
cardiovascular disease even in individuals
that do not present high levels of blood
pressure V7.

In the Framingham study, it has been
estimated that hypertensive subjects were 2
to 3 times more likely to develop coronary
heart disease (angina pectoris, myocardial
infarction, sudden death) compared to the
healthy non-hypertensive population group.
The risk is 3 times greater for
cerebrovascular diseases and 3.5 times
greater for heart failure'’. More specifically,
it has been reported that individuals with
blood pressure values of 130-139/85-89
mmHg were significantly in higher risk of
developing cardiovascular diseases compared
to subjects with lower blood pressure
values™.

Morbidity

From an epidemiological point of
view, the individual contribution of
hypertension in the risk of cardiovascular
diseases is extremely difficult to be
estimated '’ since several other risk factors
need to be considered, these include
obesity, diabetes mellitus, increased salt
intake, hyperlipidaemia, smoking, lack of
physical activity, psychological factors, age
and sex 2, Each of these factors in the
presence of high blood pressure can further
1;;1crease the risk of cardiovascular diseases "

Patients with diabetes mellitus type 2
are 1.5-2 times more likely to present
hypertension compared to the general
population®. The coexistence of these
independent risk factors for cardiovascular
diseases increases significantly the morbidity
and the fatality rates'. This coexistence of
hypertension and diabetes mellitus type 2 is
more frequent in men and in lower
socioeconomic levels. It increases with
increasing age and in postmenopausal women
after 50 years old .

26

www.hsj.gr

Health Science Journal® All Rights Reserved



WWW.HSJ.GR - HEALTH SCIENCE JOURNAL ®

Hypertension is simultaneously a cause and a
consequence of renal disease. Severe
hypertension has been documented to be a
risk factor for renal disease, whereas the
role of mild and moderate hypertension is
less clear in the development renal failure ©.
Based on the Hellenic Society for the Study
of Hypertension guidelines (2008) the aim of
the screening of blood pressure in the
hypertensive subjects under 65 years old is
to maintain the blood pressure values of
<140/90 mmHg and <130/80 mmHg in
diabetic patients and patients with renal
failure, respectively %,

Alcohol abuse increases blood
pressure and it has been shown that
hypertension is difficult to be controlled in
patients with a daily consume of more than
two alcoholic drinks, in this regard, alcohol
consume attenuates the antihypertensive
agents action. However, the abrupt cessation
of alcohol intake in individuals consuming
great amounts of alcohol resulted in a rapid
increase in their blood pressure. Alcohol
exerts a protective effect in hypertensive
patients if small amounts are being
consumed -that is 20-30gr/per day and 10-
20gr/per day for males and females,
respectively °.

The effects of obesity and
hypertension are cumulative and several
studies have documented that the
coexistence of these factors increases the
cardiovascular diseases’ risk''. The average
weight of hypertensive patients
(hypertension of idiopathic etiology) is
always greater than that of the persons with
normal blood pressure values. Weight
decrease leads to blood pressure reduction,
but it also reduces the sodium-sensitivity of
the hypertensive subjects. A weight loss of
10 Kg in overweight hypertensive patients
results in blood pressure reductions of 5-20
mmHg %.

Blood pressure increase is being
associated with increased salt intake, with
the elderly and the obese being the more
sensitive. On the other hand, an inverse
relationship between potassium dietary
intake and blood pressure has been already
described ¥. Normal blood pressure values in
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the vegetarians are being attributed to the
high potassium intake; moreover, omega-3 or
n-3 fatty acids are being associated with
blood pressure reduction.

At population level, lifestyle changes should
be encouraged. In DASH study, it has been
shown that the combined effects on blood
pressure of low sodium intake, of high fruit
and vegetables intake and of the intake of
low-fat dairy products were greater than the
effect of an individual change, the above
changes result in a reduction of systolic
blood pressure of -8,1 to -6,0 mm Hg in
hypertensive subjects belonging in the age
group of 55-76 years old %.

In TONE study it has been shown that
the patients of 60-80 vyears old with
regulated blood pressure that had
discontinued the medication and had
followed a weight loss program containing
low sodium intake had a reduced risk of 45%
to develop cardiovascular diseases compared
to the subjects that hadn’t changed their
lifestyle %°. In addition, the results of the
same study indicated that either the
reduction of low salt intake or weight loss in
obese subjects for a 29 month period had led
to a significant reduction (of 31%) of blood
pressure prevalence, taking into the
consideration the results of the TONE study,
it is concluded that the dietary intervention
is a practicable, safe and effective measure,
even in the elderly *.

The study of Pitsavos et al.,
conducted in patients with regulated
hypertension, found that with the
combination of mediterranean diet and
physical activity, the 33% of the acute
coronary episodes could be prevented,
Moreover, the above combination could lead
to a reduction of 26% and 20% of the acute
coronary episodes in non-treated
hypertensive subjects and in patients with
non regulated hypertension, respectively.
Based on the results of the Attica study, the
adherence on the mediterranean diet
reduces cardiovascular risk either in subjects
with normal blood pressure values or in
hypertensive subjects and could contribute
to hypertension control in the population ** .
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Smoking causes long and short-term
increases either in systolic or in diastolic
blood pressure values. Hypertension
treatment and low cholesterol diet have no
effect on hypertensive and hyperlipidemic
smokers that are 9 times more likely to
develop cardiovascular diseases compared to
persons that do not smoke and have normal
lipid levels 3* 3. Although, the long term
effects of smoking on blood pressure are less
clear, the synergic impact of smoking and
hypertension on cardiovascular risk is well "

Mortality

Based on WHO data, the total
number of people with arterial hypertension
worldwide is estimated to be about 600
millions and the annual mortality attributed
to hypertension is calculated at about 7.14
millions deaths *. In 2002, for the age group
of 260 years old for both sexes, the deaths
that were attributed to hypertension were
735 per 100.000 people *. In Europe
hypertension is estimated to be responsible
for the 17% of the total annual mortality,
about 680 thousands of deaths every year *.
According to the National Statistics Service
of Greece, in 2003, 1226 hypertension-
related deaths were reported of which 1158
%ccurred in the age group of > 65 years old

Treatment

Several studies have already described the
benefits of healthy dietary patterns on blood
pressure management. A diet rich in olive
oil, fruits and vegetables, with low-fat dairy
products and reduced saturated and total fat
has been already suggested for the
prevention and treatment of hypertension.
The results of the Seven Countries Study
have indicated an increase in several diet-
dependent risk factors (increase in
cholesterol levels, body mass index and
hypertension prevalence) .

Regular exercise may be beneficial for both
prevention and treatment of hypertension. In
fact, moderate or low intensity exercise
(such as walking, swimming, cycling) in
hypertensive subjects may have an even
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greater blood pressure lowering effect than
higher intensity training %'.

The use of antihypertensive medications for
blood pressure regulation reduces
cerebrovascular risk (by 34-42%), the risk of
coronary heart disease (by 25-30%) and the
risk of heart failure (by 50-54%) *° . The
absolute benefit in lives by this reduction is
much higher in elderly than in younger age
groups and this is attributed to the higher
absolute risk in the elderly “°. At population
level, the most efficient treatment method
of coronary heart disease is the
administration of antihypertensive
medications, the dietary interventions and
interventions for increasing the physical
activity and reducing cigarette smoking are
not easily acceptable by the population ™.

Bibliography

1. Ellekjaer H, Holmen J, Vatten L. Blood
pressure, smoking and body mass in
relation to mortality from stroke and
coronary heart disease in the elderly. A
10-year follow-up in Norway. Blood Press
2001;10(3): 156-163.

2. Menotti A, Lanti M, Kafatos A, Nissinen A,
Dontas A, Nedeljkovic S, et al. The role
of a baseline casual blood pressure
measurement and of blood pressure
changes in middle age in prediction of
cardiovascular and all-cause mortality
occurring late in life: a cross-cultural
comparison among the European cohorts
of Seven Countries Study. J Hypertens
2004;22(9): 1683-1690.

3. Mason PJ, Manson JE, Sesso HD, Albert
CM, Chown MJ, Cook NR., et al. Blood
pressure and risk of secondary
cardiovascular events in women: the
Women’s  Antioxidant  Cardiovascular
Study (WACS). Circulation 2004;
109(13):1623-1629.

4, Thomas GN, Chan P, Tomlinson B. The
role of angiotensin Il type 1-receptor
antagonists in elderly patients with
hypertension. Drugs Aging 2006;23(2):
131-155.

5. BuocoUANng I'. Aptnplakn Yméptaon. Xto:
Itepavaong  X.(ouyp.). Mabnoelg tng

28

www.hsj.gr

Health Science Journal® All Rights Reserved


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nedeljkovic%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chown%20MJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cook%20NR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract

WWW.HSJ.GR - HEALTH SCIENCE JOURNAL ®

10.

1.

12.

13.

14.

Kapdiag. Topog |, Ekd. MNaoxaAidng,
Abnva 2005;291-318.

WHO-International Society of
Hypertension (ISH). Guidelines for the
Management of Hypertension. Guidelines
Subcommittee. J Hypertens 1999; 17(2):
151-183.

Chobanian AV, Bakris GL, Black HR,
Cushman WC, Green LA, Izzo JLJ, Jones
DW, et al. The Seventh Report of the
Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of
High Blood Pressure: the JNC 7 report.
JAMA 2003; 289(19): 2560-2572.

Yarn D, Hawkes C, Gould CL, Hofman KJ.
The global burden of chronic diseases:
overcoming impediments to prevention
and control. JAMA 2004; 291(21): 2616-
2622.

Ong KL, Cheung BM, Man YB, Lau CP, Lam

KS. Prevalence, awareness, treatment
and control of hypertension among
United States Adults 1999-2004.

Hypertension 2007;49(1): 69-75.
Wolf-Maier K, Cooper RS, Banegas JR,
Giampaoli S, Hense HW, Joffres M, et al.
Hypertension prevalence and blood
pressure levels in 6 European countries,
Canada, and the United States. JAMA
2003;289(18): 2363-2369.

Sundquist J, Winkleby MA, Pudaric S.
Cardiovascular disease risk factors among
older black, Mexican-American and white
women and men: an analysis of NHANES
I, 1988-1994. Third National Health and
Nutrition Examination Survey. J Am
Geriatr Soc 2001; 49(2):109-116.

Skliros EA, Papaioannou I, Sotiropoulos A.
A high level of awareness but a poor
control of hypertension among elderly
Greeks. The Nemea primary care study. J
Human Hypertens 2002; 16:285-287.
Stergiou GS, Thomopoulou GC, Skeva I,

Mountokalakis TD. Prevalence,
awareness, treatment, and control of
hypertension in Greece: the Didima

study. Am J Hypertens. 1999;12:959-965.
Pitsavos CH, Milias G, Panagiotakos DB,
Xenaki D, Panagopoulos G, Stefanadis C.
Prevalence of self-reported hypertension
and its relation to dietary habits, in

Epidemiology of hypertension in the elderly
pp:24-30
E-ISSN:1791-809X

16.

17.

18.

19.

20.

21.

22.

23.

24

VOLUME 4, ISSUE 1 (2010)

adults: a nutrition and health survey in
Greece. BMC Public Health 2006; 6:206.

. Mmapmatowkou ®. Katdotaon uyeiag Kat

TPOOALOPIOTIKOL TTAPAYOVTEG o€
NAIKIWPEVOUG.  Aldaktoplky  OlatpiBn.
Afniva 2007.

Mmaumdtolkou @, Kovtountpou K,
Kovtopntpou  Kwv, Kapaywavvn B,
lopdavou M, Koutng X. EmmoAacuog

apTNPIaKAG UTEPTAONG Of NAIKIWHEVOUG
TOU VvopoU TpikaAwv. 2° MaveAAnvio Kat
1°  MNaveupwndikd Emotnpovikd  Kat

EmayyeApatikd NoonAeutikd  Zuveédplo
Pédog  12-15  Mdiou 2009, CD-
TEPIANYPEWV.

Kannel WB. Prevalence and implications
of uncontrolled systolic hypertension.
Drugs Aging 2003; 20(4): 277-286.

Nash DT. Systolic Hypertension.
Geriatrics 2006; 61(12): 22-28.

Vasan RS, Larson MG, Leip EP, Evans JC,
O'Donnell CJ, Kannel WB, et al. Impact of
high-normal blood pressure on the risk of
cardiovascular disease. N Engl J Med
2001;345(18):1291-7.

Kiritsi F,Tsiou C, Gouvellou-Deligianni G,
Stamou A. An investigation of risk factors
for coronary heart disease in a Greek
population. HSJ 2008; 2(1):41-50.

Koutng X. EMONUIOAOYIKEC TAPAHETPOL
Iteaviaiag Nocou. ALOAKTOPIKA
AwatplBr. ABrva 1992.

Kalandidi A, Tzonou A, Toupadaki N, Lan
SJ, koutis C, Drogari P, Notara V, Hsieh
CC, Toutouzas P, Trichopoulos D. A case-
control study of coronary heart disease in
Athens, Greece. Int J Epidemiol 1992;
21(6):1074-1080.

Mmrapmatoikou @, Koutrig X, MméAAou N,
Kuptakidou E, Maotpama E. Aptnplakn
Ynéptaon, Zuxvotnta, ‘Eykaipn didyvwon
Kal Oepameutikn  aywyn YTEPTACIKWY
acBevwv AypoTikoU mAnBucpou.
NoonAgutiki 1999 ;38 (3):254-259.

. Turnbull F, Neal B, Algert C, Chalmers J,

Chapman N, Cutler J, et al. Effects of
different blood pressure-lowering
regimens on major cardiovascular events
in individuals with and without diabetes
mellitus:  results of  prospectively

29

www.hsj.gr

Health Science Journal® All Rights Reserved


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kannel%20WB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Turnbull%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Neal%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Algert%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chalmers%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chapman%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cutler%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract

WWW.HSJ.GR - HEALTH SCIENCE JOURNAL ®

25.

26.

27.

28.

29.

30.

31

32.

. Pitsavos CH,

designed overviews of randomized trials.
Arch Intern Med 2005;165(12):1410-1419.
EAANVIkA Etaipeia MeAétng Yméptaong.
Mpaktikég KateuBuvtnpileg 0O0nyieg yia
v Yméptaon 2008. Apxeia EAANVIKAG
latpikig 2008;25(3): 271-285.

Zamboni M, Mazzali G, Zoico E, Harris TB,
Meigs JB, Di Francesco V, et al. Health
consequences of obesity in the elderly: a
review of four unresolved questions. Int J
Obes(Lond) 2005;29(9):1011-1029.
Ogihara T, Rakugi H. Hypertension in the
elderly: a Japanese perspective. Drugs
Aging 2005; 22(4): 297-314.

Bray GA, Vollmer WM, Sacks FM,
Obarzanek E, Svetkey LP, Appel LJ, et al.
A further subgroup analysis of the effects
of the DASH diet and three dietary
sodium levels on blood pressure: results
of the DASH-Sodium Trial. Am J Cardiol
2004; 94(2): 222-227.

Espeland MA, Whelton PK, Kostis JB,
Bahnson JL, Ettinger WH, Cutler JA, et
al. Predictors and mediators of successful
long-term withdrawal from
antihypertensive medications. Trial of
Nonpharmacologic Interventions in the
Elderly (TONE) Cooperative Research
Group. Arch Fam Med 1999;8(3):228-236.
Whelton PK, Appel LJ, Espeland MA,
Applegate WB, Ettinger WH Jr, Kostis JB,
et al. Sodium reduction and weight loss
in the treatment of hypertension in
olders personw. A randomised controlled
trial on Nonpharmacologic Intervention in
the Elderly (TONE). JAMA 1998;279(11):
839-846.

Panagiotakos DB,
Chrysohoou C, Kokkinos PF, Skoumas J,
Stefanadis C, Toutouzas P. The effect of
the combination of Mediterranean diet
and leisure time physical activity on the
risk of developing acute coronary
syndromes, in hypertensive subjects. J
Hum Hypertens 2002;16(7):517-524.
Panagiotakos DB, Pitsavos CH,
Chrysohoou C, Skoumas J, Papadimitriou
L, Stefanadis C, Toutouzas PK. Status and
management of hypertension in Greece:

Epidemiology of hypertension in the elderly
pp:24-30
E-ISSN:1791-809X

33.

34.

35.

36.

37.

38.

39.

40.

VOLUME 4, ISSUE 1 (2010)

role of the adoption of a Mediterranean
diet: the Attica study. J Hypertens.
2003;21(8):1483-1489.

John U, Meyer C, Hanke M, Volzke H,
Schumann A. Smoking status, obesity and
hypertension in a general population
sample: a cross-sectional study. QJM
2006; 99(6): 407-415.

Mmaumdtolkou @, Metaga M, Koutig X.
EmdnuioAoyia tng umepAimdaipyiag otnv
pltn  nAkia. EmBswpnon  KAWIKAG
®appakoAoyiag kat  DApPAKOKIVNTIKAG
2009;27(2):137-142.

Ezzati M, Lopez AD, Rodgers A, Vander
Hoorn S, Murray CJ. Selected major risk
factors and global and regional burden of
disease. Lancet. 2002;360 (9343):1347-
1360.

Mackay J, Mensah G. The Atlas of heart
disease and Stroke. WHO, CDC, 2006.
EOvikn Ztatwotkn Ymnpeoia EAAAdag
(E.Z.Y.E.). ZTaTIOTIKR TNG QPUOIKAG
kivnong tou mAnGucpoUu tng EAAASAC.
Alaxpovikég oelpég  (2000-2005), www
statistics.gr.

Voukiklaris GE, Kafatos A, Dontas AS.
Changing prevalence of coronary heart
disease risk factors and cardiovascular
diseases in men of rural area of Crete

from 1960 to 1991.  Angiology
1996;47(1):43-49.
SHEP.  Prevention of stroke by

antihypertesive drug treatment in older
persons with isolated systolic
hypertension. Final results of the Systolic
Hypertension in the Elderly Program
(SHEP). SHEP Cooperative Research
Group. JAMA 1991; 265(24):3255-3264.
Primatesta P, Poulter NR. Hypertension
management and control among English
adults aged 65 years and older in 2000
and 2001. J Hypertens 2004; 22(6):1093-
1098.

30

www.hsj.gr

Health Science Journal® All Rights Reserved


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zamboni%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mazzali%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zoico%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Harris%20TB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Meigs%20JB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Di%20Francesco%20V%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bray%20GA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vollmer%20WM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sacks%20FM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Obarzanek%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Svetkey%20LP%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Appel%20LJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Espeland%20MA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Whelton%20PK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kostis%20JB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bahnson%20JL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ettinger%20WH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cutler%20JA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Whelton%20PK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Appel%20LJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Espeland%20MA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Applegate%20WB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ettinger%20WH%20Jr%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kostis%20JB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract

