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Abstract
Hypertension continues to emerge globally as one of the most dangerous cardiovascular disease risk factors. In developing
countries, the prevalence of hypertension is increasing rapidly with varied clinical characteristics. This study was aimed to
determine the demographic and clinical characteristics of hypertensive patients attending a Specialist Clinic in Techiman,
Ghana. Three hundred and forty two (342) hypertensive patients were selected using simple random sampling. Structured
questionnaires were used to collect socio-demographic characteristics and clinical data of the study participants. The patients
were aged between 23 - 79 years with the mean age (± SD) of 46.9 (± 12.1) years. There were more females (62.28%; n=213)
than males (37.72%; n=129). The mean systolic blood pressure (± SD) and the mean diastolic blood pressure (± SD) were
138.69 (±32.18) and 92.29 (±18.54) respectively. The pulse rate ranged between 45-162 beats/minute with the mean pulse rate
(± SD) of 80.40 (± 0.89) beats/minute. More than two-third (70.6%) of the patients were farmers (37.1%) and traders (33.5%).
High body mass index (BMI) (64%), dyslipidaemia (48.8%), and diabetes mellitus (24.5%) were the most frequently reported
cardiovascular risk factors among the hypertensive patients. In conclusion, the most common cardiovascular risk factors seen
in hypertensive patients attending a Specialist Clinic in Techiman, Ghana were high BMI, dyslipidaemia and diabetes mellitus.
Early detection and control of these risk factors is important in the prevention of target organ complications in hypertension.
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1. Introduction
Most countries in Africa are undergoing an epidemiologic
transition due to modernization with an antecedent increase
in the risk of cardiovascular diseases (CVDs) such as
hypertension, diabetes and dyslipidaemia [1–3]. CVDs are
the most important non-communicable diseases in both the
developed and developing countries, in terms of morbidity,
disability and mortality. According to the report by Murray
and Lopez [4, 5] communicable diseases are still the major
health threat of African countries, but the non-communicable

diseases (NCDs) especially CVDs were expected to increase
rapidly [6]. This has been labelled as a “double burden of
disease” in the developing world, the first burden is the
unfinished agenda of communicable diseases and the second
burden is the emerging agenda of non-communicable
diseases resulting from an epidemiologic transition [7].
While the epidemic of CVDs is declining in developed
countries, it is accelerating in most developing countries [8,
9] Current estimates and projections suggest that the burden
of CVDs, diabetes and related risk factors in African
countries is important, somewhat unique and rapidly
growing. Various segments of the population are affected;
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however, the group mostly affected is young adults residing
in urban areas, and increasingly those in the low
socioeconomic strata.
Hypertension is one of the most rapidly advancing fields in
medicine. The last few years have seen an enormous number
of studies which have served to increase our knowledge and
understanding of hypertension [10, 11]. Hypertension
continues to emerge globally as one of the most dangerous
cardiovascular disease risk factors. People with untreated or
poorly controlled hypertension often have the risk of
developing complications such as left ventricular
hypertrophy, congestive cardiac failure, retinopathy,
cerebrovascular disease and renal insufficiency [12–14]. The
toll of hypertension as a chronic disease on population health
and the resultant impact on the often already stressed medical
systems of developing nations is a serious concern. In
developing countries, particularly in sub-Saharan Africa, it
has been suggested that the prevalence of hypertension is
increasing rapidly generally because of increasing longevity
and the continuous effect of contributing factors such as
obesity, physical inactivity and an unhealthy diet [15–18].
More recently, studies on hypertension in Ghana have
indicated a crude prevalence between 25% and 48%, with the
prevalence higher in urban populations than in rural
populations [19]. Evidence also suggests that many
Ghanaians living with hypertension are not aware that they
have the condition [20], hence are of greater risk of
developing major adverse cardiovascular events.
Few epidemiologic data on the demographic and clinical
characteristics of hypertensive patients are available in subSaharan Africa [19, 21, 22]. However, data on the
demographic and clinical characteristics of hypertensive
patients attending out-patient clinics in semi-urban
communities in Ghana have not been fully assessed. This
study was therefore designed to determine the demographic
and clinical characteristics of hypertensive patients attending
Specialist Clinic in Techiman, Ghana.

examined. The blood pressure (BP) was recorded in left
arms, with patients lying supine after a 10-minute rest, using
a mercury sphygmomanometer with a cuff size 12cm long
and 35cm wide. The cuff was positioned at the heart level
and deflated at 2 mm/s and the blood pressure was measured
to the nearest 2 mmHg. Systolic blood pressure (SBP) was
recorded as appearance of the Korotkoff sounds (phase I)
whilst diastolic blood pressure (DBP) was recorded as
disappearance of the Korotkoff sounds (phase V). Three
readings were taken. A first measurement was used to
familiarise the subject with the procedure. The blood pressure
was repeated twice at five minutes intervals, during which
the subject remained seated. The mean of the later two
readings was used in the analysis.
Hypertension was defined as the presence of a persistent
elevated SBP ≥ 140mmHg and/or diastolic DBP ≥ 90mmHg,
and/or the use of anti-hypertensive drugs and/or past medical
history of hypertension [23]. A resting 12 lead ECG was
obtained from each patient according to standard procedure,
and evaluated by the authors. The ECGs were examined for
the heart rate, the rhythm, electrical conduction, chamber
enlargement, arrhythmias, and other abnormalities.
Electrocardiographic LVH criteria used in this study was
Scott’s Criteria [24] and LVH was diagnosed on the basis of
fulfillment of at least one of the following criteria on ECG:
R in I added to S in III >25 mm
R in aVL> 7.5 mm
R in aVF>20 mm
S in aVR> 14 m
S in V1 (or V2) added to R in V5 (or V6) > 35 mm
R in V5 or V6 > 26 mm
R + S in any precordial lead > 45 mm

2. Methods and Materials

2.2. Exclusion Criteria

The study was a hospital-based prospective descriptive
study carried out at the Hypertension Clinic of the Holy
Family Hospital, Techiman, Ghana, from November 2014 to
April 2015. Informed consent was obtained from each study
participant. Patients aged 18 years and above attending the
Hypertension Clinic of the Holy Family Hospital, Techiman,
Ghana with clinical diagnosis of hypertension were recruited.
Three hundred and forty two (342) hypertensive patients
were selected using simple random sampling. Standardized,
pretested, structured questionnaires were used to collect
socio-demographic characteristics and clinical data of study
participants. The baseline demographic, clinical, chest X-ray
and electrocardiographic (ECG) characteristics of the patients
were examined.
Clinical examination included the pulse; rate, rhythm,
volume and the character. The blood pressure, the apex beat,
the heart sounds (S1, S2, S3 and S4) and murmurs were also

The following patients were excluded from the study:
patients seen with suspected hypertension but could not meet
the diagnostic criteria.

2.1. Inclusion Criteria
Adult patients aged 18 years and above with documented
diagnosis of hypertension attending hypertension clinic, who
met the criteria were included in the study.

2.3. Ethical Consideration
All procedures were carried out according to a study
protocol approved by the Committee on Human Research
Publication and Ethics of School of Medical Sciences, the
Kwame Nkrumah University of Science and Technology,
Kumasi. Informed consent was obtained from all subjects.
The objectives and nature of the study were explained to all
subjects. The information about participant’s identity was not
included with the other data and only the principal
investigator had access to this information.
2.4. Statistical Design and Analysis
Data was collected and edited to exclude errors, re-
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organized, coded and manipulated with appropriate software
for efficient analysis Data were entered into
Filemakerpro11.0 version and then exported to Microsoft
Excel 2007 version for cleaning. Data was then transferred to
Strata SE version 11.1 for statistical analysis. Data was
analyzed for frequency of distribution, proportions,
percentages and mean ± SD.

3. Results
Three hundred and forty two (342) hypertensive patients
were studied. The minimum age was 23 years and the
maximum age was 79 years with a mean age (± SD) of
46.94(±12.11) years. There were more females (62.28%;
n=213) than males (37.72%; n=129). The mean age (± SD) of
the females and the males were 47.52 (±18.84) and 45.57
(±17.33) respectively. The mean systolic blood pressure (±
SD) and the mean diastolic blood pressure (± SD) were
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138.69 (±18.31) and 82.36 (±10.42) respectively. The pulse
rate ranged between 45-168 beats/minute with the mean
pulse rate (± SD) of 80.40 (± 0.89) beats/minute. Table 1
shows baseline characteristics of the study patients.
About eighty one percent (80.7%) of them were Christians,
17.0% were Moslems, 2% were pagans and 0.3% had no
religious affiliation. Those with primary level education were
the largest group 37.4%, 28.1% had secondary level
education, and 12.0% had tertiary level and 24.0% had no
formal. About thirty seven percent (37.1%) were farmers,
33.5% were traders. 6.7% were artisans, 12.6% were civil
servants, 7.6% were unemployed mainly as a result of
retirement while the employment status of 3.5% could not be
ascertained. The most frequent cardiovascular risk factor was
high BMI (64%), followed by dyslipidemia (48.8%) and
diabetes mellitus (24.6%). A history of hyperuricaemia was
present in 21.4% of the patients and only 6.1% were
smokers.

Table 1. Demographic and baseline characteristics of hypertensive patients.
Characteristic
Age (Years)
pulse rate (bpm)
Weight (Kg)
Height (cm)
BMI (Kg/m2)
Underweight, n (%)
Normal, n (%)
Overweight, n (%)
Obese, n (%)
SBP (mmHg)
DBP (mmHg)
Pulse Pressure(mmHg)
FHH, (Yes/No)

FEMALE, N=213, Mean ±SD
46.94 ± 12.11
80.40 ± 0.89
69.88 ± 0.85
160 ± 22.45
27.72 ± 6.99
7(3.29)
60(28.17)
64(30.05)
82(38.50)
138.69 ± 18.31
82.36 ± 10.42
56.11 ± 14.55
166/213

MALE, N=129 Mean ±SD
44.92 ± 11.97
78.18 ± 1.28
66.05 ± 0.85
162 ± 7.34
25.13 ± 4.58
10(7.75)
51(39.53)
38(28.46)
30(23.25)
139.31 ± 18.68
83.19 ± 11.01
56.93 ± 20.44
40/129

P-value
0.095
0.074
0.005*
0.182
0.001*
0.241
0.016
0.171
0.408
0.348
0.171
0.432
0.013*

(95%, CI)
45.40-47.50
78.24-81.08
67.31-69.87
159.67-163.08
26.27-27.43
16.54-17.88
22.09-22.64
27.16-27.68
32.98-35.51
129.68-133.34
78.83-80.80
50.19-53.29

Bpm = beat per minute, BMI = Body mass index, SBP = Systolic blood pressure, DBP = Diastolic blood pressure, FHH=Family history of hypertension,
CI=Confidence interval at 95%

Figure 1. Age distribution of hypertensive patients.
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Table 2. Socio-demographic characteristics of the study patients.
Variables
Marital Status
Married
Single
Divorced
Widow/widower
Occupation
Farmer
Trader
Civil /public servant
Artisan
Unemployed
Others
Religion
Christian
Moslem
Pagan
Educational level
Tertiary
Secondary
Primary
No formal education

Female n(%)

Male n(%)

p-value

125(58.65)
3(1.26)
30(14.08)
55(25.82)

105(81.40)
11(85.27)
10(7.75)
5(3.86)

0.000*

75(35.21 )
98(46.01)
22(10.33)
7(3.29)
7(3.29)
4(1.88)

52(40.31)
13(10.08)
21(16.28)
16(12.40)
19(14.73)
8(6.20)

0.100*

181(84.98)
30(18.08)
2(.93)

95(73.64)
29(22.48)
5(3.88)

0.111

15(7.04)
50(23.47)
91(42.72)
62(29.11)

26(20.16)
46(35.66)
37(28.68)
20(15.50)

0.000*

Table 3. CVD risk factors in the study patients.
Variables
Diabetes mellitus
Yes
No
BMI
Normal
Overweight/obese
Dyslipidaemia
Yes
No
Alcohol
Yes
No
Serum uric acid
Normal
High
Cigarette smoking
Yes
No

Female
n(%)

Male
n(%)

P-value

Odds
ratio

53(24.9)
160(75.1)

31(24.0)
98(76.0)

0.601

0.54

60(40.0)
153(60.0)

91(58)
66(42)

0.001*

0.48

85(49.1)
128(50.9)

82(25.6)
47(74.4)

0.029

2.80

54(24.4)
161(75.6)

46(50.4)
64(49.6)

0.000*

1.20

268(78.6)
73(21.4)

124(72.5)
47(27.5)

0.006*

0.72

0(0)
213(100.0)

21(16.3)
108(83.7)

0.000*

0. 96

4. Discussion
This study provides recent data on the demographic and
clinical characteristics of hypertensive patients attending a
Specialist Clinic in a semi-urban community in Ghana. A
total of 342 hypertensive patients (129 male and 213 female)
were selected by simple random to conduct the study. More
than 50% of our study sample was females (63%). This
compares well with similar studies in Ghana [20, 25], Nigeria
[26] and Brazil [27] where more than 50% of the population
sampled were females. Studies have shown that the incidence
and the progression rate of hypertensive cardiovascular
complications are markedly higher in men than in agematched, premenopausal women [28, 29]. But after
menopause, this relationship no longer exists, and elderly

women have similar rates of cardiovascular disease, and even
higher prevalence of hypertension than men [29, 30].
In our study more than two-third (70.6%) of the patients
were farmers (37.1%) and traders (33.5%). Most of the
people in this study site are involved in peasant farming and
trading. This might explained the high proportion of farmers
and traders in this study sample. Seven percent (7.6%) of the
patients were unemployed, while the employment status of
3.5% could not be ascertained. Although most of the people
in semi-urban community work very hard in their routine
chores and very simple in their dietary habits, the correlation
between semi-urban life and hypertension is not well
elucidated.
Majority of the patients 63.4% had primary (37.4%) and
secondary (28.1%) levels of education. It was not surprising
that most of these patients had primary and secondary levels
of education as their highest educational attainment. This is
probably because the study was in a semi-urban community
and majority of the individuals are involved in farming and
trading, hence they will not be self-motivated to pursue
higher educational qualifications. Most of the people living
in and around the study site are involved in trading, and the
study site is considered to have the largest market in Ghana.
The mean age (± SD) of the patients in this study was
46.94 (±.12.11). This is comparable to the mean age of 46.94
(±.12.11) in an earlier study in Ashanti Region, Ghana and
46.1 (±.12.11) in a study involving blood pressure control
among hypertensives managed in a specialized healthcare
setting in Nigeria[31]. However, the mean age was lower
than the mean age of patients with hypertensive heart failure
reported by an earlier study in Kumasi [32]. Owusu IK. et al
[32] reported that the mean age of Ghanaians with heart
hypertensive failure was 63.59 (± 18.12). Females had slight
higher mean age than males (48.19 ± 8.95 years vs. 45.74 ±
13.13 years) in this study. This difference in age among the
gender age could be due to the fact that more females were
included in the study.
The consistent increase of blood pressure with age in both
men and women is a well- established occurrence and has
been reported earlier in Ghana [20]. A recent study in Nigeria
showed that blood pressure increased with age [33]. It has
been stated that the prevalence of hypertension increases with
advancing age to the point where more than half of people
aged between 60 to 69 years and approximately threequarters of those aged 70 years and older are affected [34].
Though blood pressure increased with age, men had a
significantly higher blood pressure than women in all the age
groups. In our study 60% of the patients were included in the
age group of 40 to 70 years and more than half of the patients
were 40 years or above.
The mean SBP (138.42 ± 32.18 mmHg) and the mean DBP
(82.29 ± 18.54 mmHg) of the patients in this study is
comparable to a similar study among hypertensive patients in
a rural communities in Ghana [20, 25]. Owusu IK. [32]
reported a high mean SBP and mean DBP of 175 ± 15 mmHg
and 112 ± 24 mmHg respectively, among Ghanaians with
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hypertensive heart failure. The difference in the data may
reflects the distinct methodologies used and baseline
differences between the study patients. Treating SBP and
DBP to targets that are <140/90 mmHg is associated with a
decrease in CVD complications [35]. In the same vein,
studies have also consistently demonstrated that as the SBP
and the DBP increase, the risk of cardiovascular events
increases continuously [36]. A positive relationship between
diastolic dysfunction and the level of the BP has also been
established [37], with the degree of the diastolic dysfunction
proportionate to increasing level of blood pressure.
A high prevalence of high BMI, dyslipidemia and diabetes
as CVD risk factors were found in our study of hypertensive
patients. These findings are similar to those from previous
studies in some African countries [38–40]. A recent study in
Nigeria showed that blood pressure positively correlates with
raised body mass index [33]. In Cameroon, Shey Wiysonge
et al [39] reported a significant association between obesity
and hypertension. In Egypt, El-Shafei et al [40] reported that
elevated BMI were significantly associated with an increased
risk of essential hypertension. In Uganda, hypertension was
found to be associated with high BMI and diabetes [38]
Overweight and obesity has been previously thought to be
a metabolic disorder restricted to developed countries, but
recent evidence has shown that, it is becoming a challenge in
many low and middle income countries [41]. Overweight and
obesity is characterized by raised body mass index (BMI),
and are known to be associated with substantially increased
risk for developing major adverse cardiovascular events such
as coronary artery diseases, heart failure, hypertension,
stroke, type II diabetes.
The concordance of hypertension and diabetes is
increasing in the general population. Systemic hypertension
is disproportionately higher in diabetics [42, 43], while
persons with elevated BP are two and a half times more
likely to develop diabetes within 5 years [44]. The
coexistence of hypertension in diabetes is particularly
pernicious because of the strong linkage of the two
conditions with all CVD, stroke, progression of renal disease
and diabetic retinopathy [35]. This underscores the need to
encourage and established pragmatic preventive efforts such
as regular physical activity and healthier dietary choices in
order to reduce or reverse the impending epidemic of these
modifiable cardiovascular risk factors..
Six percent (6.2%) of our study patients were smokers
which compares well with studies in France where 9% of
their study sample were active smokers [45], but lower than
that found in Oghara community in Nigeria, where the
prevalence was 15.6% [41].
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a huge, important public health problem. Early detection of
these risk factors will enable prompt interventions to prevent
grave target organ complications in hypertension.

References
[1]

Adedoyin RA, Mbada CE, Balogun MO, Martins T, Adebayo
RA, Akintomide A, et al. Prevalence and pattern of
hypertension in a semiurban community in Nigeria. Eur J
Cardiovasc Prev Rehabil Off J Eur Soc Cardiol Work Groups
Epidemiol Prev Card Rehabil Exerc Physiol 2008;15:683–7.

[2]

Amoah AGB. Hypertension in Ghana: a cross-sectional
community prevalence study in greater Accra. Ethn Dis
2003;13:310–5.

[3]

Addo J, Smeeth L, Leon DA. Hypertension in sub-saharan
Africa: a systematic review. Hypertension 2007;50:1012–8.
doi:10.1161/HYPERTENSIONAHA.107.093336.

[4]

Murray CJ, Lopez AD. Global and regional cause-of-death
patterns in 1990. Bull World Health Organ 1994;72:447–80.

[5]

Murray CJ, Lopez AD. Mortality by cause for eight regions of
the world: Global Burden of Disease Study. Lancet
1997;349:1269–76. doi:10.1016/S0140-6736(96)07493-4.

[6]

World Bank. World Development Report 1993. Investing in
Health. 1993.

[7]

Gwatkin DR, Heuveline P. Improving the health of the world’s
poor. BMJ 1997;315:497.

[8]

Oo A. Epidemiology of cardiovascular disease in developing
countries. J Hypertens Suppl Off J Int Soc Hypertens
1990;8:S233-8.

[9]

Sande MAB van der, Inskip HM, Jaiteh KO, Maine NP,
Walraven GEL, Hall AJ, et al. Changing causes of death in the
West African town of Banjul, 1942-97. Bull World Health
Organ
2001;79:133–41.
doi:10.1590/S004296862001000200008.

[10] Ogah OS, Rayner BL. Recent advances in hypertension in
sub-Saharan Africa. Heart 2013;99:1390–1397.
[11] Kearney PM, Whelton M, Reynolds K, Whelton PK, He J.
Worldwide prevalence of hypertension: a systematic review. J
Hypertens 2004;22:11–19.
[12] Owusu IK. Causes Of Heart Failure As Seen In Kumasi
Ghana. Internet J Third World Med 2007;4.
[13] Plange-Rhule J, Phillips R, Acheampong JW, Saggar-Malik
AK, Cappuccio FP, Eastwood JB. Hypertension and renal
failure in Kumasi, Ghana. J Hum Hypertens 1999;13.
[14] Amoah AGB, Kallen C. Aetiology of heart failure as seen
from a National Cardiac Referral Centre in Africa. Cardiology
2000;93:11–18.

5. Conclusion

[15] Seedat YK. Impact of poverty on hypertension and
cardiovascular disease in sub-Saharan Africa. Cardiovasc J
Afr 2007;18:316–20.

The findings of this study have revealed high levels of
modifiable cardiovascular risk factors among hypertensive
patients attending a Specialist Clinic in Techiman, Ghana.
The clustering of the cardiovascular risk factors such as
hypertension, obesity, dyslipidaemia, and diabetes mellitus is

[16] Singh RB, Suh IL, Singh VP, Chaithiraphan S, Laothavorn P,
Sy RG, et al. Hypertension and stroke in Asia: prevalence,
control and strategies in developing countries for prevention. J
Hum Hypertens 2000;14:749–63.

20

Emmanuel Acheamfour-Akowuah et al.: Demographic and Clinical Characteristics of Hypertensive Patients Attending a
Specialist Clinic in Techiman, Ghana

[17] Yusuf S, Reddy S, Ounpuu S, Anand S. Global burden of
cardiovascular diseases: part I: general considerations, the
epidemiologic transition, risk factors, and impact of
urbanization. Circulation 2001;104:2746–53.
[18] Ezzati M, Vander Hoorn S, Lawes CMM, Leach R, James
WPT, Lopez AD, et al. Rethinking the “Diseases of
Affluence” Paradigm: Global Patterns of Nutritional Risks in
Relation to Economic Development. PLoS Med 2005;2:e133.
doi:10.1371/journal.pmed.0020133.
[19] Bosu WK. Epidemic of hypertension in Ghana: a systematic
review. BMC Public Health 2010;10:418. doi:10.1186/14712458-10-418.

[32] Owusu IK. Electrocardiographic Left Ventricular Hypertrophy
In Patients Seen With Hypertensive Heart Failure. Internet J
Third World Med 2007.
[33] Ejike CECC, Ugwu CE, Ezeanyika LUS, Olayemi AT. Blood
pressure patterns in relation to geographic area of residence: a
cross-sectional study of adolescents in Kogi state, Nigeria.
BMC Public Health 2008;8:411. doi:10.1186/1471-2458-8411.
[34] Burt VL, Whelton P, Roccella EJ, Brown C, Cutler JA,
Higgins M, et al. Prevalence of hypertension in the US adult
population. Results from the Third National Health and
Nutrition Examination Survey, 1988-1991. Hypertension
1995;25:305–13.

[20] Cappuccio FP, Micah FB, Emmett L, Kerry SM, Antwi S,
Martin-Peprah R, et al. Prevalence, detection, management,
and control of hypertension in Ashanti, West Africa.
Hypertension
2004;43:1017–22.
doi:10.1161/01.HYP.0000126176.03319.d8.

[35] Chobanian AV, Bakris GL, Black HR, Cushman WC, Green
LA, Izzo JL, et al. Seventh report of the joint national
committee on prevention, detection, evaluation, and treatment
of high blood pressure. Hypertension 2003;42:1206–1252.

[21] Norman R, Gaziano T, Laubscher R, Steyn K, Bradshaw D,
South African Comparative Risk Assessment Collaborating
Group. Estimating the burden of disease attributable to high
blood pressure in South Africa in 2000. South Afr Med J SuidAfr Tydskr Vir Geneeskd 2007;97:692–8.

[36] Psaty BM, Furberg CD, Kuller LH, Cushman M, Savage PJ,
Levine D, et al. Association between blood pressure level and
the risk of myocardial infarction, stroke, and total mortality:
the cardiovascular health study. Arch Intern Med
2001;161:1183–1192.

[22] Opie LH, Seedat YK. Hypertension in sub-Saharan African
populations. Circulation 2005;112:3562–3568.

[37] Ike SO, Onwubere BJC. The relationship between diastolic
dysfunction and level of blood pressure in Blacks. Ethn Dis
2003;13:463–9.

[23] Whitworth JA. 2003 World Health Organization
(WHO)/International Society of Hypertension (ISH) statement
on management of hypertension. J Hypertens 2003;21:1983–
1992.
[24] Scott RC. The electrocardiographic diagnosis of left
ventricular hypertrophy. Am Heart J 1960;59:155–156.

[38] Maher D, Waswa L, Baisley K, Karabarinde A, Unwin N.
Epidemiology of hypertension in low-income countries: a
cross-sectional population-based survey in rural Uganda. J
Hypertens
2011;29:1061–8.
doi:10.1097/HJH.0b013e3283466e90.

[25] Addo J, Amoah AG, Koram KA. The changing patterns of
hypertension in Ghana: a study of four rural communities in
the Ga District. Ethn Dis 2006;16:894–899.

[39] Shey Wiysonge CU, Ngu Blackett K, Mbuagbaw JN. Risk
factors and complications of hypertension in Yaounde,
Cameroon. Cardiovasc J South Afr Off J South Afr Card Soc
South Afr Soc Card Pract 2004;15:215–9.

[26] Ogah OS, Okpechi I, Chukwuonye II, Akinyemi JO,
Onwubere BJ, Falase AO, et al. Blood pressure, prevalence of
hypertension and hypertension related complications in
Nigerian Africans: A review. World J Cardiol 2012;4:327.

[40] El-Shafei SA, Bassili A, Hassanien NM, Mokhtar MM.
Genetic determinants of essential hypertension. J Egypt Public
Health Assoc 2002;77:231–46.

[27] Muxfeldt ES, Nogueira A da R, Salles GF, Bloch KV.
Demographic and clinical characteristics of hypertensive
patients in the internal medicine outpatient clinic of a
university hospital in Rio de Janeiro. São Paulo Med J Rev
Paul Med 2004;122:87–93. doi:/S1516-31802004000300003.
[28] Yadav S, Boddula R, Genitta G, Bhatia V, Bansal B, Kongara
S, et al. Prevalence & risk factors of pre-hypertension &
hypertension in an affluent north Indian population. Indian J
Med Res 2008;128:712–20.
[29] Reckelhoff JF. Gender differences in the regulation of blood
pressure. Hypertension 2001;37:1199–208.
[30] Burt VL, Whelton P, Roccella EJ, Brown C, Cutler JA,
Higgins M, et al. Prevalence of hypertension in the US adult
population. Results from the Third National Health and
Nutrition Examination Survey, 1988-1991. Hypertension
1995;25:305–13.
[31] Isezuo AS, Njoku CH. Blood pressure control among
hypertensives managed in a specialised health care setting in
Nigeria. Afr J Med Med Sci 2003;32:65–70.

[41] Ibekwe R. Modifiable risk factors of hypertension and sociodemographic profile in Oghara, Delta State; prevalence and
correlates. Ann Med Health Sci Res 2015;5:71.
doi:10.4103/2141-9248.149793.
[42] Sowers JR, Haffner S. Treatment of cardiovascular and renal
risk factors in the diabetic hypertensive. Hypertension
2002;40:781–8.
[43] Wilson PW, Kannel WB, Silbershatz H, D’Agostino RB.
Clustering of metabolic factors and coronary heart disease.
Arch Intern Med 1999;159:1104–9.
[44] Gress TW, Nieto FJ, Shahar E, Wofford MR, Brancati FL.
Hypertension and antihypertensive therapy as risk factors for
type 2 diabetes mellitus. Atherosclerosis Risk in Communities
Study.
N
Engl
J
Med
2000;342:905–12.
doi:10.1056/NEJM200003303421301.
[45] Viera AJ, Kshirsagar AV, Hinderliter AL. Lifestyle
modification advice for lowering or controlling high blood
pressure: who’s getting it? J Clin Hypertens Greenwich Conn
2007;9:850–8.

