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AbsTrAcT 
High blood pressure is a major global chronic non-communicable disease and modifiable risk 

factor for cardiovascular diseases. The World Health Report 2002 identified hypertension as one 
of the primary risk factors for heart disease and stroke, the leading causes of death worldwide 
and the third ranked factor for disability-adjusted life years. it is predicted that the burden of 
hypertension would increase approximately to 1.56 billion in the year 2025. the absolute preva-
lence of hypertension in economically developed nations is ~37.3% compared with 22.9% in 
developing nations. however, the studies conducted among the rural population are not numer-
ous in armenia. therefore, the purpose of this article was to review data on high blood pressure 
prevalence in several villages of armenia.

the cross-sectional study was conducted in rural population during 33 days (between Septem-
ber and october 2009); adults 20 years of age and over were considered appropriate. a total of 
1,094 adults (64% females) were surveyed. the prevalence of hypertension made 39% and 20% in 
the gegharkunik and Kotayk marzes (regions), respectively. in gegharkunik marz high blood pres-
sure was more frequent in males than in females: 44.5% vs. 36.4%, but in Kotayk marz high blood 
pressure was more frequent in females than in males: 63.5% vs. 36.5% (p≤0.05 in all cases). 

the prevalence of high blood pressure increases with age. like every other country in the world, 
the prevalence of high blood pressure among the rural population is an actual problem in armenia. 
hence, it is necessary to study the risk factors for high blood pressure affecting its prevalence.
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or high blood pressure (HBP) as one of the primary 
risk factors for heart disease and stroke, the leading 
causes of death worldwide and the third ranked factor 
for disability-adjusted life years. P. Kearney and co-
workers predicted that the burden of hypertension 
would increase approximately to 1.56 billion in the 
year 2025 [Kearney p. et al., 2005]. The absolute prev-
alence of hypertension in economically developed na-
tions is ~37.3% compared with 22.9% in developing 
nations. There is a much larger population in the devel-
oping world, the absolute numbers of patients affected 
by hypertension are considerably higher and are likely 
to grow as increased globalization and economic im-
provement lead to urbanization and longer life expec-
tancy [Kearney p. et al., 2005]. There is variability in 
the global prevalence of hypertension: hypertension is 
present in ~35% of the Latin American population 
[Kearney p. et al., 2005], 20%-30% of the Chinese and 
Indian population [Wang Z. et al, 2004], and ~14% in 
Sub-Saharan African countries [ibrahim m. et al., 

Address for correspoNdeNce:
Yerevan State Medical University after M. Heratsi
2 Koryun Street, 0025 Yerevan, Armenia
Tel.: (+374 99) 91 99 88
E-mail: aradoc1983@mail.ru

introDuction 
Since the middle of the 20th century non-conta-

gious diseases replaced infectious ones. By the 
year 2020, non-communicable diseases such as 
cardiovascular diseases (CVD) will be the major 
causes of morbidity and mortality in developing 
countries, accounting for almost four times as 
many deaths as from communicable diseases 
[Who, 2008]. This shift potentially coincides with 
the socioeconomic changes and the “nutrition tran-
sition” associated with poverty alleviation [yusuf 
S. et al., 2001; maletnlema t., 2002; cappuccio F., 
2004; thorogood m. et al., 2007]. 

Hypertension is a major global chronic non-com-
municable disease and modifiable risk factor for CVD. 
The world Health Report 2002 identified hypertension 
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1995; agyemang c. et al., 2006]. This heterogeneity 
has been attributed to several factors, including ur-
banization with its associated changes in lifestyle, 
racial ethnic differences, nutritional status, and birth 
weight. The prevalence of HBP varies based on region 
and gender all over the world. The lowest is present 
among rural Indian men (3.4%), the highest among 
Polish women (72.5%). In developed countries of the 
world, the prevalence of hypertension fluctuates ap-
proximately from 20% to 50%. In Spain, the preva-
lence of hypertension is higher among the rural popu-
lation (49.4%) compared with the urban population 
(43.2%) [Kearney p. et al., 2004].

According to the National Institute of Health of 
the Republic of Armenia, the HBP prevalence in 
Armenia is 26% [national institute of health, 
2009], however the studies conducted among the 
rural population are not numerous. Therefore, our 
study was carried out in Geghakunik and Kotayk 
marzes (regions). Both marzes are located in the 
mountainous (high-altitude) zone of Armenia and 
this latter is also of significance for hypertension 
development. The purpose of this work was re-
viewing data on HBP prevalence in several vil-
lages of Armenia.

material anD methoDS 
The cross-sectional study was conducted at the 

Medical Outpatient Clinic of Sarukhan village in 
Gegharkunik marz, as well as at the Outpatient 
Clinic of Bjni village in Kotayk marz. 

Sarukhan Outpatient Clinic provides services 
for the population of Sarukhan, Gegharkunik and 
Lanjaghpyur villages, while Bjni Outpatient Clinic 
serves only the population of Bjni village.

The prior informed consent of participants was 
obtained before the survey. In total, there were six 
research groups and each consisted of two people, 
who conducted data collection within 33 days from 
September to October of 2009. The adult popula-
tion over 20 years was considered the most suit-
able candidates. 

The registered number of the adult population 
of Sarukhan village was 9,039 people, and only 
700 adults were selected randomly. The seed was 
chosen from the enumerated individuals in random 
order, and then every fifth resident was selected as 
a participant to the number of 700. we examined 
356 villagers: 128 men (36.0%) and 228 women 
(64.0%); 344 people did not participate in the 
study due to their absence from the village. 

Bjni village Outpatient Clinic offers services 
for 1,500 adult residents. The initial selection for 
the study collected 750 (50.0%) patients: 346 men 
(36.0%) and 404 women (64.0%). All of them took 
part in the study.

Blood Pressure (BP) was measured by a mercury 
tonometer. The cuff size was chosen to fit the circum-
ference of forearm and the BP was measured three 
times with three minute intervals in the sitting posi-
tion of patients after at least 5 minutes of rest. The 
results of BP values were mathematically averaged. 
The measurements of medium systolic and diastolic 
blood pressures, according to the criterion of the Sev-
enth Report of the Joint National Committee on pre-
vention, detection, evaluation, and treatment of the 
HBP, were taken for determination of the HBP status 
[chobanian a. et al., 2003]. Based on this criterion, 
the HBP was defined as high diastolic blood pressure 
(DBP) 90 mm hg and above and/or elevated systolic 
blood pressure (SBP) 140 mm hg and above, and/or 
normal BP obtained at antihypertensive therapy (doc-
umented in the patient’s medical record). DBP≥110 
mm hg or SBP≥180 mm hg was considered a severe 
blood pressure (the 3rd degree). Marginal BP within 
SBP was determined between 120 and 139 mm hg 
and/or within DBP between 80 and 89 mm hg. HBP 
status was defined as the pressure of the first (mild) 
degree: SBP between 140 and 159 mm hg and/or 
DBP between 90 and 99 mm hg and the pressure of 
the second (moderate) degree: SBP 160 mm hg and/
or DBP 100 mm hg [thorogood m. et. al., 2007]. 
Physicians administered treatment to the patients 
with marginal BP.

Randomized characteristics of the studied pa-
rameters were presented either as mean and stan-
dard deviation for quantitative parameters, or as a 
percentage of the total number of persons in the 
group for categorical nominal variables. The depen-
dence (association) between two variables was esti-
mated by nonparametric equivalents of the standard 
coefficient value of Pearson correlation (ρ) and 
Spearman’s coefficient. A comparison of categori-
cal variables nominal was performed using Fisher’s 
exact criterion and Pearson’s chi-square criterion 
for small samples. Fisher’s exact criterion was used 
for 2x2 tables computing the exact probability of 
the observed frequencies under the null hypothesis 
(no association between the tabulated variables). 
Chi-square criterion of Pearson based on the fact 
that expected frequencies in the table under the hy-
pothesis “no dependence between the variables” 
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could be computed ingenuously. All calculations 
were performed using the package of SPSS 19.0 
(SPSS Inc., Chicago, IL, USA). Values of р<0.05 
were accepted as statistically significant. 

reSultS anD DiScuSSion

In Sarukhan rural Outpatient Clinic 356 people 
were studied; the mean age made 44.54±14.64 
years. Among male population of the village the 
mean age was 46.27±145.96. Among the female 
population of Sarukhan village the mean age was 
43.57±14.42. The statistical analysis of age among 
women and men showed no difference in mean age 
(Mann-whitney U-test, p=0.09). 

In Bjni rural Outpatient Clinic 750 people were 
studied; the mean age and mean square discre-
pancy of age was 44.43±19.93 years old. Among 
the male population of Bjni village the mean age 
was 43.05±16.41 years. Among the female popula-
tion of the mentioned settlement the mean age was 
45.46±17.31 years. The statistical analysis of age 
among women and men showed no difference in 
mean age (Mann-whitney U-test, p=0.012).

In Sarukhan rural Outpatient Clinic from the total 
sum of randomized subjects the HBP was observed in 
140 people (39.4%), including 94 people with high 
SBP and DBP; 27 people had only high DBP and 19 
had only high SBP (Figure 1a). The percentage of 
people with HBP was as follows: 41.5% were male 
and 58.5% female patients (Figure 2a). Data obtained 
allowed to conclude that HBP prevalence was higher 
in the group of women than in the group of men, who 
were under investigation (p≤0.05: df=3; X²=4.5). The 
Table clearly shows that HBP prevalence increased 
with age; however, in the age group of 46-55 it made 

60.4%. This latter allows to draw conclusion on the 
increased risk of HBP complications in the mentioned 
cohort compared with other age groups. 

In the age group of 46-55 an increase in HBP prev-
alence was observed among women and men from 
Gegharkunik marz and made 57.4% and 59.3%, re-
spectively (Figure 3a). Amongst the rural population of 
Gegharkunik marz the positive correlation of DBP and 
SBP with the age was revealed (DBP ρ=0.205; 
p=0.015; SBP ρ= 0.325; p=0.00003) (Figure 4а).

Among the 750 randomized subjects, medical 
examinations conducted at Bjni Outpatient Clinic 
revealed 142 people with HBP. The HBP preva-
lence in the village of Bjni was 18.9%; in 89 villagers 
increased SBP and DBP was recorded, in 36 persons 
only DBP was increased and 17 subjects had only 
increased SAD (Figure 1b). The percentage of 
people with HBP was as follows: 36.5% were male 
and 63.5% female patients (Figure 2b). 

The prevalence of HBP increased with age; 
however, its prevalence in men of the age group 
46-55 made 26% (Figure 3b). 

The mean value among men with high DBP was 
93±9 mm hg and among women it made 95±10 mm 
hg. The positive correlation link between SBP and 
age was revealed. Figure 4b presents the positive 
correlation link between HBP and the age.

In 1990 an epidemiological study on HBP was 
conducted among the rural population of Armenia. 
The total number of participants was 3,675 people, 
20 to 60 years old. The arterial hypertension was di-
agnosed among 167 people (4.5%), marginal blood 
pressure was revealed among 277 people (7.5%) 
[adamyan K. et al., 1990]. If we compare our data 
on the prevalence of HBP with data of the cited 

TAble.
HBP prevalence in the age groups of rural population of Gegharkunik and Kotayk marzes

Age Groups 

Gegharkunik marz Kotayk marz
Participants 

number
Subjects with HBP Participants 

number 
Subjects with HBP

abs. values % abs. values %
≤25 36 0 0 40 0 0

26-35 77 17 22.1 150 4 3.0
36-45 67 19 28.4 122 15 12.0
46-55 91 55 60.4 168 20 12.0
56-65 61 31 50.8 121 33 27.0
66-75. 17 11 64.7 73 31 42.0

>75 7 7 100 76 39 51.0
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male female total
Figure 1. Distribution of SBp and DBp according to gender, gegharkunik (a) and Kotayk (b) marzes.

male female total
Figure 2. hBp in the sampled population, gegharkunik (a) and Kotayk (b) marzes.
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Figure 4. correlation link between SBp, DBp and age, gegharkunik (a) and Kotayk (b) marzes.

Figure 3. hBp prevalence among men and women by age groups, gegharkunik (a) and Kotayk (b) marzes.
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study, an upward trend in HBP prevalence among 
the rural population becomes obvious; however, it is 
difficult to identify a specific link. According to the 
study of G. Podosyan and associates, the prevalence 
of HBP in Yerevan, the capital city of Armenia, was 
27.4% [podosyan g. et al., 2009]. 

If we compare HBP prevalence in Yerevan with 
its prevalence in three rural communities of 
Gegharkunik marz (39.4%), the index of rural 
communities appears much higher. The prevalence 
of HBP in Bjni is 18.9%; this latter is low com-
pared with the prevalence in Yerevan. 

concluSion 
Like every other country in the world, the prev-

alence of high blood pressure among the rural pop-
ulation is an actual problem in Armenia. Hence, it 
is necessary to study the risk factors for high blood 
pressure affecting its prevalence. These data might 
be useful in the formulation and advocacy of non-
communicable diseases management Action Plan 
in Armenia.
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