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ABSTRACT
Background

Hypertension is a major risk factor for strokes, cardiovascular and kidney diseases worldwide and it has considerable
variation in its prevalence across different geographic locations and ethnic groups.

Objectives
This study aimed to estimate the prevalence of hypertension and to determine its major risk factors among women.

Methods

A Descriptive cross-sectional community based study was conducted in Tirira Madani village —Sennar state- Sudan. A total
of 255 women aged (15 — 75) years were interviewed using a structured questionnaire. Blood pressure was measured twice.
Hypertension was taken as blood pressure > 140 mmHg and/or > 90 mmHg for systole and diastole respectively.
Descriptive cross-tabulations and bivariate analyses were used. The statistical significance was tested using chi-square test.
Predictor factors to hypertension were tested by logistic regression.

Results

Prevalence of hypertension among participants was 25.9%. Factors found to be associated with hypertension were; age, 1
illiteracy, low salt intake, family history of hypertension, Coffee intake of more than two cups daily, fish consumption, low
physical activity, and high socio-economic status. Certain ethnic groups were at increased risk compared to others

(RR=2.11, 95%CI: 1.265 — 4.588). Logistic regression model showed age, ethnicity, physical activity level, education level
and family history were predictors of hypertension (P-value <0.05).
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Conclusion

Hypertension was prevalent in rural Sudan. Age, ethnicity, socio-economic status, level of education and family history of

hypertension were the major risk factors of hypertension.

INTRODUCTION

Hypertension or high blood pressure (BP) is the most

common risk factor for cardiovascular disease (CVD) and
stroke, affecting 20% of the adult population both in the
developed and developing worlds. Identification and
analysis of risk factors associated with CVD such as
hypertension and hyperlipidaemia is one approach to the
eventual control of CVD[1]

Globally, 51% of stroke and 45% of ischemic heart disease
(IHD) deaths are attributable to high systolic blood
pressure [2]. 10-20 million people in sub-Saharan Africa
may have hypertension and that treatment could prevent
around 250000 deaths each year[3] Regional differences in
the prevalence of hypertension within countries have been
identified [1] .In Sudan hypertension had a prevalence of
20.1 % [4] .Un-diagnosed hypertension is detected in
38.2% of population in two towns in Northern Sudan [5].
In rural population in Sudan the hypertension prevalence is
23.3% 19.9%, 17.3% in central, northern, and eastern
Sudan respectively [6]

The number of adults with hypertension in 2025 has
predicted to increase by about 60% to a total of 1-56 billion
(1-54-1-58 billion), that means Hypertension is an
important  public-health  challenge worldwide [7]
.Hypertension is asymptomatic and is usually diagnosed
incidentally or after major organ damage has occurred [§]
.In Sudan, hypertension is increasing in prevalence, but the
presence of many undiagnosed cases masks the real
prevalence of the disease. Therefore, effective screening is
essential to reduce subsequent complications [5].This study
aimed to estimate the prevalence of hypertension and to
determine its major risk factors among women.

MATERIALS AND METHODS
Study design

This is descriptive cross-sectional, community based study,
was conducted in Tirira Madani village, which located in
Al Suki locality- Sennar state,Sudan . The Sennar state lies
on the rich Savannah belt and its one of the 18 states of
Sudan. Sudan is located in the northeastern part of Africa
between the 22.4 latitude northern equator and 38.22
longitudes. Population of Sudan in the beginning of the
year 2011 is estimated to be about (33.419.625) persons at
a growth rate of 2, 53 annually, it consists of 18 states
[9]Population of Tirira Madani in the last census (2011) is
estimated to be about (7857) persons, 5500 were women.

Study population

The Study population was women of Tirira village,
between (15 -75) years of age, with or without previous
diagnosis of hypertension.
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Sample size

By using Epi-Info a computer program the estimated
sample size was 255 individuals the population size was
5500.

Sampling technique

A cluster sampling technique was used, the village
population had been divided into six clusters based on the
major residential neighborhoods, and then five clusters out
of six had been selected randomly. The first house of the
residential neighborhood had been selected randomly, and
then every woman in the following houses was asked to
participate in the study until 51 women from each cluster
had been selected.

Data collection

Data was collected by using a questionnaire administered
by an interviewer , the questionnaire was in a form of
Closed-response questions. It contains the variables of
population  characteristics, previous diagnosis  of
hypertension, salt intake, coffee intake, fish consumption,
socioeconomic status, physical activity, and family history
of hypertension. Blood pressure was measured by using
mercury sphygmomanometer (adult size) and stethoscope
twice with five minute interval between each measurement
and the average value of the two measurements has been
used. The measurement was repeated in the next day for
women whose blood pressure was > 140 mmHg for SBP
and/or > 90 mmHg for DBP for the first time (not
previously diagnosed as hypertensive), and the average
value of the four measurements has been used.

Diagnosis of hypertension

The blood pressure was diagnosed according to American
Society of Hypertension and the International Society of
Hypertension Guidelines (ASH-ISH Guidelines2013)[42]
If systolic blood pressure and diastolic blood pressure fall
into different categories, the higher value had been taken
for classification.

Data analysis

Data had been analyzed by using SPSS version 20. Cross-
tabulations were used to describe the distribution of
hypertension among the different categories of the
independent variables. For testing the statistical
significance chi-square test was used to show whether or
not there is a statistically significant relationship between
the categorical variables. A P value < 0.05 was considered
statistically significant.

Bivariate analyses were conducted by means of risk
estimation statistic to measure the association between
each independent variable and the dependent variables and
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the analysis was expressed in a form of odd ratio with
corresponding 95% Cls.

To determine the impact of the multiple independent
variables presented simultaneously to predict hypertension,
a binary logistic regression analysis was conducted using
age, coffee intake, fish consumption, salt intake, ethnicity,
socioeconomic status, physical activity level, educational
level and family history of HTN as predictors and
hypertension (presence or absence) as the dependent
variable. Again the analysis was expressed in a form of odd
ratios with corresponding P values and 95% Cls.

Ethical Considerations

Ethical clearance was obtained from the department of
community medicine of Al Neelain University, from
Sennar Ministry of Health and verbal consent was obtained
from each participant involved in the study after a
comprehensive explanation of the purpose and procedure
of the study in local languages. For young girls under
eighteen years (under age) a verbal consent was obtained
from their parents. All personal information and
measurements were kept confidential. A  written
permission was obtained from the village people
committee and community leaders.

RESULTS

This is descriptive cross-sectional, community based study
conducted in Tirira Madani village and the results revealed
that most of women were younger than 46 years of age and
most of them did not reach the primary level of education.
A large sector of the studied group was farmer and
housewife. Married women were found to constitute more
than half of the studied sample. The data showed great
variation in the ethnicity, with the Rofaa constitutes the
largest ethnic group [Tablel]. The prevalence of
hypertension was 25.9%(95%CIL:  20.52% - 31.28%)
[Figure I].The odd of hypertension was more in older,
illiterate women, who have low salt intake, exercise less
and who belong to Hawsa and Rayafa ethnic groups as
compared to younger, educated women, who have high
and moderate salt intake as well as physical activity, and
other ethnic groups respectively [Table 2]. By using
logistic regression analysis a test of the full model against a
constant only model was statistically significant, indicating
that the predictors as a set reliably distinguished between

hypertensive and non-hypertensive (chi square = 58.591, p
<.001 with df = 9). The Wald criterion demonstrated that
age, ethnicity, physical activity level, education level and

family history of hypertension made a significant
contribution to prediction (p < 0.05).

Table 2 Late stages of hypertension (stage2 and 3) were

more among elder women (OR =5.419, 95%confedance
interval: 2.160- 14.20)

DISCUSSION

This is descriptive cross-sectional, community based study
conducted in Tirira Madani village, Sennar State to study

hypertension and its risk factors. The study found that
hypertension prevalence was high among participant
(25.9%) and this is higher as compared with 15.8 % in
rural population in four states of Sudan [6] and 20.1% and
20.4%in the Sudan Household Survey (SHHS) 2006 and
annual health statistical reports of the Sudan Federal
Ministry of Health(STEPS) survey, respectively’ .Its lower
than in Uganda (27.2%)[10],West Africa ( 28.7%) [11],
United States(30%) [12] , and India (29.8% ) [13] but
higher than in Nigeria( 22%)[14] . The high prevalence in
our study may be attributed at least in part to the low level
of education - most of women did not reach the primary
level of education provided that the study includes women
more than fifteen years of age - , life stress, and lifestyle
changes or to the genetic makeup of individuals[5].
However, ethnic variations and genetic factors might play a
major role as demonstrated by a similar study [15].

Hypertension was more prevalent among elder women
than younger, which is consistent with the global
trend[16],[17],[18],[19] The risk of hypertension was two
times often in elder women compared to younger one. The
effect of age may be through the accumulation of
environmental influences and the effects of the
programmed senescence in the body systems[18], and this
can be explained in part by changes in two major kidney
receptors; declining in Dopamine (D1) receptors - which
maintain normal blood pressure- and exaggeration of
Angiotensin II (AT1) receptors-which play a dominant role
in promoting sodium retention and blood pressure
elevation[20]. Other study revealed that after age 50 or 60
years, diastolic blood pressure may actually start to
decrease, but systolic pressure continues to rise throughout
life and it reflects the progressive stiffening of the arterial
circulation[21]. Also we found that late stages of
hypertension were more prevalent among elder women (P
value < 0.001), with elder women had five times risk to
have late stages compared to younger.

Pre hypertension and hypertension were prevalent in
illiterate women and the odd of hypertension was five
times often in illiterate women compared to educated one.
This finding is consistent with many other previous
studies.[22],[23],[24],[25],[26] but it’s inconsistent with
other study which found that illiteracy is not associated
with hypertension[21]. There is no clear explanation for
this discrepancy but we can speculate that the community
awareness in that area is high so even illiterate subject may
have educated and supportive family. Our findings can be
attributed to the fact that lower educational levels are
associated with obesity [27] unfavorable health behaviors,
lower socioeconomic status [24] and lower levels of regular
vigorous exercise[17], which are all well known risk
factors of hypertension. Furthermore Lower educational
attainment has been associated with stressful jobs
involving high demands and low job control, which have
been associated with hypertension [11].

IJMHR 61|Volume 2|Issue 2|2016



International Journal of Medicine & Health Research

Table 1: . Background characteristics of the study population

Characteristic Frequency Percent
Age
15-30 years 94 36.9
31-46 years 81 31.8
47-62 years 41 16.1
63-75 years 35 13.7
Level of Education
Illiterate 81 31.8
Khalwa 31 12.2
Primary 61 23.9
Secondary 52 20.4
Graduate 30 11.8
Occupation
Retired,unemployed, selfemployed , other 45 17.6
farmer ,housewife 169 66.3
governmental employee ,private sector employee,student 41 16.1
Marital Status
Single 74 29.0
Marrid 172 67.5
Divorced 2 .8
Widew 7 2.7
Ethnicity
Rofaa 72 28.2
Rayafa 12 4.7
Hawsa 42 16.5
Gadiat 40 15.7
Gawmaa 44 17.3
Others 45 17.6
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Figure 1: Prevalence of Hypertension among the Studied Group (N=255).
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Figure 2: Distribution of systolic and diastolic blood pressure levels among the study participants.
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Table 2: The odds ratios (OR) for the association between hypertension and its risk factors.

Factors Unadjusted OR Adjusted OR | P value RR from | 95% C.1
adjusted
OR
Age (> 47 years) 5.429 3.452% 0.001 2.111 1.714-7.348
Ethnicity (Hawsa and Rayafa) 2.409 3.452% 0.019 2.111 1.205 - 9.607
Family history of HTN(yes) 1.139 2.067* 0.048 1.619 1.049 -4.422
Socioeconomic  status  (high and | 3.623 8.642 0.204 2.901 0.655-3.532
moderate)
Education level (illiterate ) 5.166 3.737* 0.002 2.187 1.412-7.393
Physical activity level (low) 2.356 2.804* 0.038 1.911 1.058 -6.608
Coffee intake(= 2 cups daily) 1.133 1.048 0.863 1.035 0.493-2.194
Lower Fish consumption .857 0.512 0.255 0.568 0.165-1.654
Salt intake(high salt intake ) 0.631 0.716 0.329 0.773 0.391- 1.485

* Statistically significant association (p < 0, 05)
OR: Odds ratio; CI: Confidence interval.

The study found that hypertension was more in women
who take low salt than those who take high salt. Most of
the studies have confirmed that high salt intake is one of
the main risk factors of hypertension [28],[29]. The odd
finding of our study may be due to lowering salt intake
after the diagnosis of hypertension.

The author in our study found that hypertension as well as
pre-hypertension was less in coffee abstainers than who

IJMHR 61|Volume 2|lIssue 2|2016

take more than four cups daily. This finding is comparable
to many other studies [30],[31],[32] But it’s inconsistent
with other studies which show no relation ** or even an
inverse relation[16]. The effect of coffee on blood pressure
is attributed to the presence of caffeine which mediates an
increase in systemic vascular resistance brought about by
its ability to block adenosine receptors[31].
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The authors found that hypertension was prevalent in
women with family history of hypertension and mainly the
first degree relative. This may be explained, at least in part,
by shared environmental influences [19]and inheritance of
several possible intermediary phenotypes (genetic traits)
that may be related to inherit high BP[34].

In this study , The authors found that having low physical
activity puts you at higher risk, while we are not sure that
having high physical activity puts you at an advantage
compared to moderate; probably due to the small number
in that category. Baster T, et al found that inactive
individuals have a 30-50% greater risk than their more
physically active counterparts for developing high BP as
they age[35]. How physical activity positively affects BP is
not known. One theory is that physical activity improves
endothelial function. There are also vascular structural
changes such as increased length, cross sectional area,
and/or diameter of existing arteries and veins in addition to
new vessel growth[35].

In our study higher socio-economic status (SES) women
had 2.9 times the risk of having hypertension as compared
to moderate and lower one. This consistent with previous
study which revealed that in developing countries high
SES is associated with higher mean BPs which may reflect
a higher prevalence of obesity, and higher salt and alcohol
intakes among those of higher SES [36]

Our data show that hypertension is more in high fish
consumer than in less frequent consumer. The finding of
NHANES Epidemiologic Follow-up Study (NHEFS)
revealed no consistent significant associations of fish
consumption with hypertension incidence[37]. In contrast
other study revealed that BP parameters were found to be
lower in older men and women who were fish consumers
in comparison with those who were non-
fish consumers[3]. More wise high weekly fish
consumption (especially oily fish) may be potentially
modifiable independent factors for protecting against risk
of hypertension[38]. The differences between the results
may be explained at least in part by the difference in the
type of fish consumed, methods of preparation and the
frequency of fish consumption, moreover most trials used
fish oil supplements rather than dietary fish[37],[39]. The
meta-analysis of controlled trials revealed that omega-3
fatty acids in fish oil have a dose-response lowering effect
on blood pressure[40].

The study found significant association between ethnicity
and hypertension. The previous studies revealed that
distribution of hypertension is different among different
ethnic groups[5],[40]. The odd of hypertension was about
two times often in Hawsa and Rayafa ethnic groups
compared to other ethnic groups. This difference can be
attributed in part to the lower educational level in Rayafa
and Hawsa, and coffee intake which is highest in Hawsa
and lowest in Gediat . However, genetic factors might play
a major role as demonstrated by similar studies [21],[34].

When the independent variables presented simultaneously
to predict hypertension in the binary logistic regression
model, it revealed that elder women were at a significantly
higher risk than younger of being hypertensive. In contrast

lower fish consumer and high salt intake women were at
lower risk however that was not statistically significant.
Women of Hawsa and Rayafa ethnic groups were more
likely to experience hypertension than others. When the
odd ratios of the variables in the model was compared to
the crude odd ratios in the bivarate analysis it revealed that;
age, education level and salt intake were positively
confounded while ethnicity, socioeconomic status, and
physical activity level, fish consumption, and Family
history of HTN were negatively confounded. Education
level in our study may be confounded with age because
most of illiterates were of old age, however even after
adjustment it’s still showed significant association a
previous study showed that the level of education remained
inversely associated with SBP even after adjustment for
age [26] . For ethnicity, physical activity level, and family
history of hypertension the association was somewhat
enhanced and this may clarify the agreed association with
the previous studies [21],[34],[35],[]41]which has been
somewhat overshadowed by a potential confounders in
crude estimator.

CONCLUSION

The study concluded that hypertension was prevalent in
rural Sudan. Age, ethnicity, socio-economic status, level of
education and family history of hypertension were the
major risk factors of hypertension.

RECOMMENDATION

Due to the silent nature and serious complications of
hypertension our study recommend that the large scale
screening and treatment programs should be emphasized in
addition to specifying a national day every year for
hypertension screening accompanied with health education
programs in coordination with government, together with
medical societies and non-governmental organizations.

REFERENCES

[1] Bulliyya G, Reddy P C, et al. Arterial pressures in
fish consuming and non-fish consuming
populations of coastal south India. Asia Pacific
Journal of Clinical Nutrition. 1999; 8(3):195-199.
Online at:
URL:http://onlinelibrary.wiley.com/doi/10.1046/].
1440-6047.1999.00095.x/full (accessed 17
January 2014).

[2] Burt VL,etal.Prevalence of hypertension in the
US adult population results from the Third

National Health and Nutrition Examination
Survey, 1988-1991.  Hypertension.  1995;
25(3):305-313. Online at: http://

hyper.ahajournals.org/content/25/3/305.abstract

?7sid=0d219180-a427-4922-2920-63fe6f79c2b3.
(Accessed 13 January 2014).

[3] Cooper RS , et al. Hypertension treatment and
control in sub-Saharan Africa: the epidemiological
basis for policy. British Medical Journal. 1998;
316( 614). Online at:
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC11
12640/. ( Accessed6 January 2014).

IJMHR 61|Volume 2|Issue 2|2016


http://europepmc.org/abstract/MED/9504351/?whatizit_url=http://europepmc.org/search/?page=1&query=%22obesity%22
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1112640/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1112640/

[10]

[12]

International Journal of Medicine & Health Research

Suliman A.The state of heart disease in
Sudan.Cardiovascular Journal Of Africa. 2011;
22(4) 191-196. Online at:
http://europepmc.org/articles/PMC3721897
Accessed 19July 2014.

Noor S.K.M, Sufian KM, et al. A Preliminary
Survey of Un-diagnosed Hypertension among
Nubians and Coptics in Atbara and Eldamer
Cities, Sudan: Does Ethnicity Affect Prevalence?.
.Arab journal of nephrology and transplantation.
2013; 6(3):193-
196.http://www.ajol.info/index.php/ajnt/article/vie
w/94972/84327.Accessed 17 January 2014.

Balla SA, et al. Hypertension among Rural
Population in Four States: Sudan 2012. Global
Journal of Health Science. 2014; 6(3) 206-213.

Online at: URL:
http://dx.doi.org/10.5539/gjhs.v6n3p206.
Accessed 19July 2014.

Kearney P M., et al. Global burden of

hypertension: analysis of worldwide data. The
Lancet . 2005; 365(9455): 217-223.Online at:
http://www .thelancet.com/pdfs/journals/lancet/PII
S0140673605177411.pdf. (Accessed 13January
2014).

Gudina E K,et al. Prevalence of hypertension and
its risk factors in southwest Ethiopia: a hospital-
based cross-sectional survey. Integrated Blood
Pressure Control. 2013; 6. Online at:
http://www.dovepress.com/articles.php?article_id

=13853. (Accessed 13 January 2014).

Republic of Sudan Secretariat General of the
Council Of Ministers. Ministry of Council of
Ministers; 2012 .Online at:
URL:http://www.sudan.gov.sd/index.php/en/page
s/details/57/About-Sudan (Accessed at: 4
February 2014).

Cappuccio FP, et al .Prevalence, Detection,
Management, and Control of Hypertension in
Ashanti, West Africa. American Heart
Association.  2004;  43:1017-1022.  Online
at:http://hyper.ahajournals.org/content/43/5/1017.

Accessed 19July 2014.

Boyle J, Edwin. Biological patterns in
hypertension by race, sex, body weight, and skin
color. JAMA: the journal of the American
Medical Association. 1970; 213 (10): 1637-
1643 .http://jama.jamanetwork.com/article.aspx?ar

ticleid=356489#Abstract.( accessed 15 January
2014).

Hull S, Dreyer G, et al. The relationship of
ethnicity to the prevalence and management of
hypertension and associated chronic kidney
disease. BMC Nephrology. 2011; 12(41). Online
at: http://www.biomedcentral.com/1471-
2369/12/41. (Accessed at 5/21/2014).

Lu Wang, JoAnn E, etal. Dietary Fatty Acids and
the Risk of Hypertension in Middle-Aged and

Older Women. Hypertension Journal Of
American Heart Association. 2010; 56:598-604 .
Online at:

http://hyper.ahajournals.org/content/56/4/598.
Accessed at 9/12/2014.

IJMHR 61|Volume 2|Issue 22016

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Ekwunife O L, Aguwa C N. A meta-analysis of
prevalence rate of hypertension in Nigerian
populations. Journal of Public Health and
Epidemiology. 2011; 3(13)604-607. 2011. Online
at http://www.academicjournals.org/JPHE.
Accessed 19July 2014.

Vaidya A. Is ethnicity an important determinant of
high blood pressure in Nepalese population? A
community-based cross sectional study in
Duwakot, Nepal. Kathmandu Univ Med J
(KUMYJ). 2012; 10(37):20-3.

Periti M et al. Coffee consumption and blood
pressure: an Italian study. Clinical Science. 1987;
72:443— 447, Online at:
http://www.ncbi.nlm.nih.gov/pubmed/3829593.
Accessed 12 august 2014.

AARON R. F, et al. Leisure Time Physical
Activity And Its Relationship To Coronary Risk
Factors In A Population-Based Sample The
Minnesota Heart Survey. American journal of
epidemiology. 1985; 121(4):570-9. Online at:
http://aje.oxfordjournals.org/content/121/4/570.1on
g. Accessed 11 august 2014.

Park K. Park’s Textbook of Preventive and Social
Medicine. 18%edition.India.M/S BANARSTDAS
BHANOT.

Kramer, Holly, et al. "Racial/ethnic differences in
hypertension and hypertension treatment and
control in the multi-ethnic study of atherosclerosis
(MESA). American journal of hypertension.2004;
17(10): 963-970.
http://www.sciencedirect.com/science/article/pii/S
0895706104008611. (Accessed 15 January 2014.
Longo-Mbenza B, Lukoki Luila E., and
M'Buyamba-Kabangu J. R. Nutritional status,
socio-economic status, heart rate, and blood
pressure in African school children and
adolescents. International journal of cardiology.
2007; 121 2): 171-177. Online at:
http://www.sciencedirect.com/science/article/pii/S
016752730601401X.

Beegom, Raheena, and Singh. R. B. Association
of higher saturated fat intake with higher risk of
hypertension in an wurban population of
Trivandrum in South India. International journal
of cardiology.1997; 58(1): 63-70.

Kiely DK.et al. The association of educational
attainment and SBP among older community-
living adults: the Maintenance of Balance,
Independent Living, Intellect and Zest in the
Elderly (MOBILIZE) Boston Study. J Hypertens.
2012, 30(8): 1518-1525. Online  at:
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC34
47007/#S15title. (Accessed 30 August2014).
Ibrahim A. Prevalence and related risk factors of
Essential Hypertension in Jazan region, Saudi
Arabia Saudi. Sudanese Journal of public
health.2011;6(2).45-51. Online
at:www.sjph.net.sd/files/Vol6N2/Original
Articlel.pdf. Accessed 15 January 2014.
Kautzky-Willer A et al. Women show a closer
association between educational level and
hypertension or diabetes mellitus than males: a
secondary analysis from the Austrian HIS. BMC


http://www.sudan.gov.sd/index.php/en/pages/details/57/About-Sudan
http://www.sudan.gov.sd/index.php/en/pages/details/57/About-Sudan
http://aje.oxfordjournals.org/search?author1=AARON+R.+FOLSOM&sortspec=date&submit=Submit

[26]

[28]

[34]

[33]

International Journal of Medicine & Health Research

Public health.2012; 12: 392. Online
at:http://www.ncbi.nlm.nih.gov/pmc/articles/PMC
3407471/. Accessed 11 august 2014. 67

Lyra R et al.High prevalence of arterial
hypertension in a Brazilian Northeast population
of low education and income level, and its

association  with  obesity and metabolic
syndrome.Revis Assoc Med Bras. 2012;
58(2):209-14. Online at:

http://www.ncbi.nlm.nih.gov/pubmed/22569616.
Accessed 11 august 2014.

Diez Roux AV, et al. Socioeconomic disadvantage
and change in blood pressure associated with
aging. Circulation. 2002; 106:703-710. Online at:
http://circ.ahajournals.org/cgi/content/full/106/6/7
03.

Hajian-Tilaki KO, Heidari B: Association of
educational level with risk of obesity and
abdominal obesity in Iranian adults.Journal Public
Health (Oxf). 2010; 32:202-209.online at:
http://www.ncbi.nlm.nih.gov/pubmed/19689983.
Accessed 11 august 2014.

Al-SolaimanYet al. DASH Lowers Blood Pressure
in Obese Hypertensives Beyond Potassium,
Magnesium and Fiber. NIH Public Acces Author
Manuscript. 2010 ; 24(4): 237-246.5. Online
at:http://www.ncbi.nlm.nih.gov/pmc/articles/PMC
2841705/. Accessed 15 May 2014.
Drenjancevi¢-Peri¢ 1. et al. High-Salt Diet and
Hypertension: Focus on the Renin Angiotensin
System. Kidney Blood Pressure Research. 2010;
34:1-11.  Online at:  www.karger.com/kbr.
Accessed at: 15 May 2014.

Uiterwaal, Cuno SPM, et al. Coffee intake and
incidence of hypertension. The American journal
of clinical nutrition 2007;  85(.3): 718-
723.(Online):available at:
http://ajen.nutrition.org/content/85/3/718.full
.(Accessed 4 January 2014).

Jee S H,etal. The Effect of Chronic Coffee
Drinking on Blood Pressure. American Heart
Association. 1999; 33(2) Pp 647- 52. Online at:
http://departamentos.cardiol.br/dha/revista/6-
1/020.pdf.

Battig K. Cardiovascular effects of everyday
coffee consumption. Schweiz Med Wochenschr.
1992; 122:1536 —1543. Online
at:http://europepmec.org/abstract/MED/1411413.
Accessed 12 august 2014.

Salvaggio Al et al.The independent effect of
habitual cigarette and coffee consumption on
blood pressure. European Journal Epidemiolgy.
1992; 8(6):776-82. Online at:
http://www.ncbi.nlm.nih.gov/pubmed/1294381.
Accessed 12 august 2014.

Carretero O. A, Oparil S.Essential Hypertension:
Part L Definition and
Etiology.Circulation,American Heart
Association.2000;101:329-335.doi:
10.1161/01.CIR.101.3.329.
http://circ.ahajournals.org/content/101/3/329.
(Accessed 14 January 2014).

Baster T, Baster-Brooks C. Exercise and
hypertension. Australian Family Physician. 2005;

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

34, Online at:
http://physiomaterials.karnatakaphysio.org/Topics
/PHYSIOTHERAPUETICS/6.%20Exercise%20pl
anning%?20and%?20prescription/Exercise%20and
%20Hypertension.pdf.

Alfone R etal .Moderate consumption of fatty fish
reduces diastolic blood pressure in overweight and
obese European young adults during energy
restriction. Nutrition. 2010; 26(2), Pages 168-
174. Online at:
http://www.nutritionjrnl.com/article/S0899-
9007(09)00170-1/abstract#article-footnote-1.
Accessed at 9/5/2014.

O'Donovan, Cuisle, et al. Inverse Relationship
Between Physical Activity and Arterial Stiffness
in Adults with Hypertension. Journal of physical
activity & health.2013). Online at:
http://europepmc.org/abstract/ MED/23359316#fra
gment-abstract. (Accessed 14 January 2014).
Brown, Ruth E., et al. The Joint Association of
Physical Activity, Blood-Pressure Control, and
Pharmacologic Treatment of Hypertension for All-
Cause Mortality Risk. American journal of
hypertension.2013; 5(19). Online at:
http://ajh.oxfordjournals.org/content/early/2013/05
/19/ajh.hpt063.full.pdft+html. (accessed 14
January 2014).

Das S K, SanyalK ,Basu A.Study of urban
community survey in India: growing trend of high
prevalence of hypertens ion in a developing
country. International Journal of Medical
Sciences.  2005;  2(2):70-78.  Online  at:
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC11
45137/pdf/ijmsv02p0070.pdf. Accessed 12 august
2014.

Morris MC1, Sacks F, Rosner B. Does fish oil
lower blood pressure? A meta-analysis of
controlled trials. Circulation. 1993; 88(2):523-33.
Online at:
http://www.ncbi.nlm.nih.gov/pubmed/8339414.
Accessed 12 august 2014. 81

Bjurntorp P.  Hypertension and exercise.
American Heart Association. 1982;4:11156. Online
at:
http://hyper.ahajournals.org/content/4/5_Pt_2/1115
6. Accessed at: 4 January 2014.

Weber M A , et al . Clinical Practice Guidelines
for the Management of Hypertensionin the
Community,A Statement by the American Society
of Hypertension and the International Society of
Hypertension . The Journal of Clinical
Hypertension. 2013; 16(1).ppl14-26.online at:
http://onlinelibrary.wiley.com/doi/10.1111/jch.12
237/pdf. (Accessed at 2 May 2014)

Acelajado M.C ,etal. Refractory Hypertension:

Definition, Prevalence, and Patient
Characteristics. ~ The Journal of Clinical
Hypertension.2011; 14( 1) (7-

12).doi: 10.1111/5.1751-7176.2011.00556.x.
(Accessed 13January 2014).

Cheriyan J, et al.Hypertension.United State
:University Press Inc, Newyork;2010.page(50-
60).available
at:http://books.google.com/books?id=tyUE

IJMHR 61|Volume 2|Issue 2|2016


http://www.ncbi.nlm.nih.gov/pubmed?term=Lyra%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22569616
http://www.ncbi.nlm.nih.gov/pubmed/22569616
http://ajcn.nutrition.org/content/85/3/718.full%20%20.(accessed
http://ajcn.nutrition.org/content/85/3/718.full%20%20.(accessed
http://www.ncbi.nlm.nih.gov/pubmed?term=Salvaggio%20A%5BAuthor%5D&cauthor=true&cauthor_uid=1294381
http://www.ncbi.nlm.nih.gov/pubmed/1294381
http://www.nutritionjrnl.com/issues?issue_key=S0899-9007(09)X0011-0
http://europepmc.org/abstract/MED/23359316#fragment-abstract
http://europepmc.org/abstract/MED/23359316#fragment-abstract
http://www.ncbi.nlm.nih.gov/pubmed?term=Morris%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=8339414
http://www.ncbi.nlm.nih.gov/pubmed?term=Sacks%20F%5BAuthor%5D&cauthor=true&cauthor_uid=8339414
http://www.ncbi.nlm.nih.gov/pubmed?term=Rosner%20B%5BAuthor%5D&cauthor=true&cauthor_uid=8339414
http://www.ncbi.nlm.nih.gov/pubmed/8339414
http://onlinelibrary.wiley.com/doi/10.1111/jch.2011.14.issue-1/issuetoc

10

International Journal of Medicine & Health Research
juhbxACE&print

sec.—fronteover&dq=""hypertension’’.

[45] Giles T. D.etal. Expanding the Definition and
Classification of Hypertension. The Journal of
Clinical Hypertension. 2007; 7( 9), (505-512).
DOI: 10.1111/j.1524-6175.2005.04769.x.
(Accessed 13January 2014).

[46] Vasdev S, Stuckless J, Richardson V. Role of the
immune system in hypertension: modulation by
dietary antioxidants. Int J Angiol. 2011;
20(4):189-212. Online at:
http://www.ncbi.nlm.nih.gov/pubmed/23204821(
Accessed 15January 2014).

IJMHR 61|Volume 2|lIssue 2|2016


http://onlinelibrary.wiley.com/doi/10.1111/jch.2005.7.issue-9/issuetoc
http://www.ncbi.nlm.nih.gov/pubmed/23204821
http://www.ncbi.nlm.nih.gov/pubmed/23204821
http://www.ncbi.nlm.nih.gov/pubmed/23204821

