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Abstract

Background: Hypertension is the commonest modifiable risk factor of cardiovascular diseases and a major
preventable cause of premature mortality. The worldwide prevalence of hypertension will increase by more than half by
2025; almost three-quarters of people with hypertension will be living in developing countries by 2025. We set out to
evaluate the burden and correlates of adult hypertension in a rural Ghanaian community.

Methods: A cross-sectional survey was conducted on 438 adults aged =35 in the Barekese sub-district (estimated
population 18,510). Socio-demographic characteristics, modifiable and non-modifiable risk factors, blood pressure (BP)
and anthropometric measurements were collected using standardized protocols.

Results: The proportion of hypertension and isolated systolic hypertension in the study population is 50.9% and
16.0% respectively. Only 21.2% were previously diagnosed as hypertensive; 25.8% of whom were not being treated.
The proportion of the people with hypertension whose BPs were controlled (<140/90mmHg) was 13.5%. The mean
systolic and diastolic BPs were 134.75 mmHg (SD: 24.68) and 83.01 mmHg (SD: 13.58). Obesity (Body Mass Index,
BMI>30 kg/m?) was found in 13.24% of the population, with 6.7% being extremely obese (BMI>40 kg/m?). Factors such
as increasing age and BMI positively correlated with BP.

Conclusion: There appears to be a high burden of hypertension in rural Ghana; the low detection, and poor
management and control should make this a high priority. These findings indicate the need for urgent measures to

promote health education that would facilitate prevention, early detection, and management of hypertension.

Keywords: Hypertension; Cardiovascular; Epidemic; Rural; Ghana;
West Africa; Developing countries

Introduction

Systemic Arterial Hypertension (hereafter referred to as
‘hypertension’) is defined as blood pressure (BP) 2140/90 mmHg
[1]. It is a major preventable cause of premature mortality through
its association with Cardiovascular Disease (CVD) and renal disease.
Hypertension-related CVD primarily includes stroke and Ischaemic
Heart Disease (IHD). Isolated Systolic Hypertension (ISH) is more
common in the elderly because the Diastolic Blood Pressure (DBP)
plateaus in the 5" and 6™ decades and, subsequently, gradually declines,
unlike the Systolic Blood Pressure (SBP), which continues to increase
with age [2]. Annually, approximately 8 million deaths worldwide are
attributable to elevated SBP, accounting for about 14% of all deaths
[3]. This includes 54% and 47% of hypertension-attributable deaths
due to stroke and IHD, respectively [3]. The risk of death from such
cardiovascular events (CE) increases in a ‘log-linear’ fashion for
BP >115/75 mmHg, even in individuals with no known underlying
vascular disease [4]. For instance, the probability of dying from CE
such as THD and stroke is doubled for every 20 mmHg increase in
SBP or 10 mmHg rise in DBP in middle-aged and elderly persons [4].
The worldwide prevalence of hypertension is projected to increase by
more than 50% by 2025 [3], implying an expected increase in global
mortality from hypertension. Additionally, it is estimated that three-
quarters of people with hypertension live in developing countries [5,6]
where complicating factors such as poor detection and awareness [5-7],
inadequate treatment and control [7,8], and increased risk [9,10] and
severity [11] of end-organ damage contribute to a relatively earlier age
for hypertension-related mortality (e.g., more than 52% compared to
23% under age 70) than in high-income countries [12,13]. Moreover,

about 80% of the hypertension-attributable disease burden occurs in
low- and middle-income countries with more than one-half occurring
in individuals aged 45 to 69 years [3].

Ithadbeen previously suggested thathypertensionis notasignificant
health problem in rural Ghana and that large-scale hypertension
case-finding and intervention programmes should be confined to
urban populations [14]. This assertion is no longer tenable, as studies
increasingly indicate a rising number of persons with hypertension in
not only urban, but also, rural communities in developing countries
such as Ghana [15-18]. While historically, morbidity and mortality in
Ghana were largely due to the significant infectious disease burden, it
is rapidly being augmented by the rising incidence of noninfectious
diseases, including hypertension. This epidemiologic transition has
led to a ‘double-burden’ of disease phenomenon [19]. Consequently,
efficiency in addressing the public health problems of developing
nations such as Ghana is contingent on measures that address this dual
burden of disease in their approach.

The Barekese sub-district of Ghana is a rural community near
Kumasi, Ghana’s second largest city, where investigators have
previously identified a high burden of hypertension along with poor
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detection, treatment and control as part of the Barekuma Collaborative
Community Development Project (BCCDP) [17]. The current study
was carried out to confirm the previous findings [17] in an attempt to
identify and flag a potentially imminent crisis of hypertension in this
rural community where data have been scarcely available.

Methods
Study area and setting

Ghana, located in West Africa, is bordered by the Ivory Coast
(West), Burkina Faso (North), Togo (East) and the Gulf of Guinea and
Atlantic Ocean (South). It consists of 10 regions and 216 districts and
has a population of about 25 million [20]. The name ‘Ghana’ originates
from a medieval Ghana Empire kingly title meaning “‘Warrior King’
[21]. Ghana, formerly Gold Coast and now reputed as ‘the Switzerland
of Africa’ [22], is regarded as a model nation in Africa with democratic
and peaceful political transitions for over 2 decades, as well as being one
of the continent’s fastest growing economies (producing gold, cocoa,
and crude oil). It is classified as a Lower-Middle Income Economy
by the World Bank [23] and ranked 135 out of 187 on the human
development index in 2012 [24]. The country has a universal health
care system titled the National Health Insurance Scheme (NHIS) [25].

The BCCDP study area is located in the Barekese sub-district, one of
the eight sub-districts of the Atwima Nwabiagya District in the Ashanti
Region of Ghana. The BCCDP is a collaborative partnership between
20 rural Ghanaian communities near Kumasi and researchers from
the Komfo Anokye Teaching Hospital (Kumasi, Ghana), the Kwame
Nkrumah University of Science and Technology, KNUST (Kumasi,
Ghana), and the University of Utah (Salt Lake City, Utah, USA). Focus
is placed on community development efforts using Community-Based
Participatory Research methodologies and primarily involves medical,
health, education and economic development in the context of the social
environment and infrastructure. The Barekese sub district has a population
of approximately 18,510, with a female-to-male ratio of 1.1:1.

Study design and recruitment of participants

This study employed a modified-questionnaire based on the World
Health Organization (WHO) Study on Global Ageing and Adult
Health (SAGE) [26] to document both modifiable and non-modifiable
risk factors of hypertension for 438 adults aged =35 years sampled
through a cross-sectional community-stratified survey. Written
informed consent was sought from study participants. Interviewed
participants subsequently had their BP, weight and height checked
using standardised protocols. Women who were pregnant or those less
than 6 months postpartum were excluded from the study.

Interviews and examinations

Six teams of health professionals who underwent a two-day
orientation on the study protocols collected information in the local or
English languages (based on subject preference) on socio-demographic
characteristics, familial CVD risk factors, educational level, activity
level, social habits including current and previous cigarette smoking
status and current and previous alcohol consumption, personal history
of hypertension and current anti-hypertensive medication use.

Blood pressure was measured using a calibrated aneroid mercury
sphygmomanometer (Omron M5-I monitor, Woodley Equipment
Company Ltd, Bolton, United Kingdom). Two readings were taken for
each participant and the mean values for SBP and DBP were used in
data analysis. Appropriate measures such as allowing participants to

rest for a minimum of 5 minutes before BP measurements and the use
of appropriate cuff sizes relative to a participant’s arm circumference
were adhered to.

Weight was measured to the nearest kilogram using calibrated
weighing scales (Healthometer, Jaden Consumer Solutions Boca
Raton, FL 33431, China); participants were allowed to wear ordinary
light clothing without holding onto any support.

Measurement of height was taken to the nearest centimeter using
a nonstretchable tailor’s measuring tape to mark off measurements
against a straight wall while standing on a flat surface. The Body Mass
Index (BMI) for each participant was calculated as the ratio of weight
in kilogrammes to the square of height in metres (kg/m2). As with
SBP and DBP, height and weight values were taken twice from each
participant to reduce measurement error.

Study participants found to have high BP were referred for
management at the local health facility. Those with stage I hypertension
were referred within one week, whereas, those with stage I hypertension
were referred within one day.

Definition of terms

This study defined [1] hypertension as SBP =140 mm Hg and/or
DBP 290 mm Hg or being on drug therapy for hypertension or previous
diagnosis of hypertension by a medical practitioner irrespective of
the BP at the time of interview. Stage 1 hypertension was defined as
SBP 140-159 mmHg, or DBP 90-99 mmHg. Stage II hypertension
was defined as SBP 2160 mmHg, or the DBP 2100 mmHg. BMI was
categorized [27] as underweight (<18.5 kg/m?); normal weight (18.5-
24.9 kg/m?); overweight (25-29.9 kg/m?*), obese (=230 kg/m?), or
extremely/ morbidly obese (>40 kg/m?).

Data analysis

Data were coded and entered on a daily basis into Epi-Info (TM)
3.5.1 software (Centers for Disease Control and Prevention 1600
Clifton Rd. Atlanta, GA 30333, USA). The data were analysed using
STATA/SE 11.1 (StataCorp 4905 Lakeway Drive College Station,
Texas 77845, USA). Data from individuals who did not complete
all sections of the interview were excluded from the analysis for that
particular component. Basic summary statistics of participants’ socio-
demographic characteristics, risk factors, SBP and DBP, weight and
height as well as BMI were calculated. The mean SBP and DBP were
calculated for age and gender, as well as the mean BMI by gender.
Multiple regression analyses of independent variables associated with
SBP and DBP were assessed according to gender. P-values less than or
equal to 0.05 were considered statistically significant.

Ethical approval

The study protocol was approved by the Kwame Nkrumah
University of Science and Technology-School of Medical Sciences
and the Komfo Anokye Teaching Hospital (KNUST-SMS/KATH)
Committee on Human Research, Publications and Ethics, Kumasi,
Ghana

Results

Baseline characteristics

The study interviewed 438 adults aged 35 years or above with a
ratio of 1.9:1 females-to-males. At least 423 participants completed
all sections of the interview, giving a complete response rate of 96.6%.
The median age of the study participants was 53 years (excluding
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9 participants who could not confirm their ages). Most of the study
participants were Christian (85.4%) and literate (75.3%), whereas more
than half (50.7%) were married. Of the literate respondents, 47.3% had
up to Junior High School education, and the median total number
of years of schooling was 9 years. About one-quarter of respondents
reported no schooling [Table 1].

Blood Pressure and BMI according to age categories

Although this study identified 50.9% of the study participants
as hypertensive, only 21.2% had been previously diagnosed. This
proportion of study participants identified as hypertensive included
30 participants with a previous diagnosis of hypertension and/or on
drug treatment for hypertension but who had an average BP < 140/90
mmHg at the time of the study. Nearly one-quarter (25.8%) of those
diagnosed previously were not on treatment for hypertension. The SBP
was either normal or pre-hypertensive in 61.42% of the cohort, and
the mean SBP was 134.75 mmHg (SD: 24.68). Elevated SBP in Stage
1 and 2 was 23.52% and 15.07% respectively [Table 2]. The ratio of
participants with controlled-to-uncontrolled SBP was approximately
1.6:1. The proportion of participants who recorded DBP in the Stage
1 and 2 ranges was 15.3% and 12.56% respectively. The mean diastolic
BP recorded was 83.01 mmHg (SD: 13.58) for both males and females
[Table 3]. The mean SBP was 135.25 mmHg > 133.82 mmHg (for
females > males) and the DBP 84.21 mmHg > 82.37 mmHg (for
males > females). Female participants recorded a mean SBP that was
slightly higher than their male counterparts across all age-categories
interviewed, whereas the male participants recorded a mean DBP that
was higher than for the females across all the age-categories except age
55 to 64 years [Table 4]. The ratio of participants with controlled-to-

Variables Frequency (%) Median (IQR)
Age (n: 429) 53 years( 41-66)
Sex (n: 438)
Male 152(34.70)
Female 286(65.30)
Marital Status (n:438)
Single 16(3.65)
Cohabiting 44(10.05)
Married 222(50.68)
Separated/Divorced 73(16.67)
Widowed 83(18.95)
Religion (n:438)
Christian 374(85.39)
Moslem 39(8.90)
Traditional 1(0.23)
Other 24(5.48)
Ever been to school (n:438)
Yes 330(75.34)
No 108(24.66)
Highest level of education (n:330)
Less than Primary school 48(14.55)
Primary school 83(25.15)
Secondary school 156(47.27)
High School or equivalent 33(10.00)
College/University 9(2.73)
Postgraduate Degree 1(0.30)

Total years of schooling (n:330) 9 years (6 to 10)
IQR: inter-quartile range; %: percent; n: number

Table 1: Socio-demographic characteristics of study sample.
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Characteristics Standard Frequency (%)
BMI (kg/m?) categories Underweight (<18.5 Kg/m?) 52(12.29)
Normal (18.5-24.9 Kg/m?) 221(52.25)
Overweight (25-29.9 Kg/m?) 90(21.28)
Obese (230 Kg/m?) 56(13.24)
Extremely obese (>40 Kg/m?) 4(0.95)
SBP measurement categories  Normal (<120mmHg) 127(29.00)
Pre-HTN (120-139 mmHg) 142(32.42)
Stage | HTN (140-159 mmHg) 103(23.52)
Stage Il HTN (2160 mmHg) 66(15.07)
Controlled (<140 mmHg) 269(61.42)
Uncontrolled (=140 mmHg) 169(38.58)
DBP measurement categories | Normal (<80mmHg) 195(44.52)
Pre-HTN (80-89 mmHg) 121(27.63)
Stage | HTN (90-99 mmHg) 67(15.30)
Stage I HTN (=100 mmHg) 55(12.56)
Controlled (<90 mmHg) 316(72.15)
Uncontrolled (290 mmHg) 122(27.85)

HTN: hypertension; %: percent; BMI: Body Mass Index; SBP: systolic blood
pressure; DBP: diastolic blood pressure

Table 2: SBMI, systolic BP (SBP) and diastolic BP (DBP) characteristics.

Sex Total
Variables Mean (SEM) Mean (SEM)
Male Female
Age (years) 55.99 (0.73) 54.37 (0.78) 54.94 (0.76)
BMI (kg/m?) 21.92 (0.23) 24.94 (0.26) 23.90 (0.26)
Systolic BP (mmHg) 133.82 (1.14) 135.25 (1.20) 134.75 (1.18)
Diastolic BP (mmHg) 84.21 (0.68) 82.37 (0.63) 83.01 (0.65)

BMI: Body Mass Index; BP: blood pressure; SEM: Standard Error of Mean
Table 3: Anthropometrics and mean BP by sex.

Mean (SD)
Systolic (mmHg)

Blood pressure

Age group (years) Diastolic (mmHg)

Male Female| All Male | Female All
35.44 12494 | 12598 125.67 82.48 81.76 = 81.97
(14.84) | (17.77) (16.90) (11.65) (12.99) (12.57)
45-54 132.68 | 132.73 132.71 88.08 84.99  86.11
(23.68) | (24.05) (23.80) (15.18) (14.13) (14.52)
55-64 136.43 | 140.41 138.62 83.10 84.11 83.66
(25.01) | (24.32) (27.93) (13.52) (15.73) (14.68)
>65 141.93 | 14447 | 143.58  83.55 79.62 | 82.95
B (28.31) | (27.87) (27.93) (16.01) (11.06) (13.63)

SD: standard deviation
Table 4: Age and sex-specific systolic and diastolic blood pressures.

uncontrolled DBP was approximately 2.6:1. The total proportion of
individuals found to be obese (i.e. either BMI >30 kg/m? or >40kg/m?)
in the population was 60 (14.2%), out of whom 4 (6.7%) were extremely
obese [Table 2]. The mean BMI identified was higher for females than
males: 24.94 kg/m? compared to 21.92 kg/m?, respectively. The mean
BMI for the cohort was 23.90 kg/m? [Table 3]. The mean age for males
(55.99; SD 15.2 years) was higher than for females (54.37; SD 16.1
years) [Table 3].

Multivariate associations with blood pressure

A multiple regression analysis of independent variables (according
to sex) were assessed for their association with either SBP or DBP [Table
5]. Age and BMI were consistently positively correlated with increased
SBP and DBP for both males and females. But other factors including
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Blood pressure
Factor, according to sex Systolic Diastolic
Beta (B) SEM p-value Beta (B) SEM p-value

Men:

Age 0.78 0.13 <0.01 0.27 0.10 <0.01
Level of education 1.98 2.1 0.35 0.75 1.58 0.64
Family history of hypertension -1.06 4.58 0.82 0.09 3.44 0.98
Family history of diabetes 5.27 5.23 0.32 1.80 3.93 0.65
Does vigorous physical activities besides usual activities 8.94 3.69 0.02 4.38 2.77 0.12
Salt consumption in meals -2.84 2.93 0.33 1.24 2.20 0.57
Consumption of saturated fats 3.44 212 0.11 3.98 1.59 0.01
Consumed an alcoholic drink 10.76 4.68 0.02 6.66 3.51 0.06
Ever smoked 9.81 4.07 0.02 3.95 3.05 0.20
BMI 1.53 0.37 <0.01 1.27 0.28 <0.01
Women:

Age 0.71 0.13 <0.01 0.18 0.09 0.04
Level of education 1.69 1.57 0.28 1.66 1.03 0.11
Family history of hypertension -2.72 2.92 0.35 -1.57 1.92 0.42
Family history of diabetes 9.11 3.51 0.01 2.96 2.31 0.20
Does vigorous physical activities besides usual activities 2.38 3.07 0.44 1.43 2.02 0.48
Salt consumption in meals 3.38 2.32 0.15 3.82 1.53 0.01
Consumption of saturated fats 1.49 1.73 0.39 0.60 1.14 0.60
Consumed an alcoholic drink 5.54 3.14 0.08 3.70 2.06 0.07
Ever smoked 11.43 7.10 0.11 15.57 4.66 <0.01
BMI 1.26 0.29 <0.01 0.61 0.19 <0.01

Source: Field Data (2013)

SEM: Standard Error of Mean; BMI: Body Mass Index. p-values <0.05 indicated in bold are significant

Table 5: Multiple regression analysis of factors associated with systolic and diastolic BP by sex.

saturated fat (DBP), alcohol consumption (SBP) and smoking (SBP)
were associated with either DBP or SBP for males; whereas others,
including a family history of diabetes (SBP), salt consumption (DBP)
and smoking (DBP) were associated with DBP or SBP for females.
These latter associations and, even an unexpected association of
physical exercise with SBP in males, were not consistently found for
both sexes across the BP categories.

Discussion

Using a structured questionnaire, we interviewed individuals aged
235 years in the Barekese sub-district of Ghana and measured their
blood pressure and anthropometric indices. The median age of the
sampled population was 53 years, which is marginally higher than the
expected increase in median age from a prior cohort (50 years) [17].
We recognize age as an important criterion for our comparison with
last year’s findings on account of the well-known association between
age and elevated BP [28,29]. Secondly, it is noteworthy that the cohort
for the present study is closer to age 55 than last year’s — an age at or
above which the majority (96%) of deaths from stroke or Coronary
Heart Disease events (such as myocardial infarction and sudden
cardiac death) occur [30]. Thirdly, with the plateauing in the 5th and
6th decades of life, and subsequent decline in DBP, the incidence
of ISH rises with increasing SBP and age. This trend is found in our
study population as the age-specific all-mean SBP increases with age
whereas the DBP falls after an initial rise. The proportion of ISH in
this population was found to be 16.0%. ISH has been associated with
an increased risk of stroke, CHD and, renal disease [31], as well as
being difficult to control [30]. These data highlight the need to urgently
evaluate and implement measures aimed at promoting healthy aging
in this population.

This study found a high proportion (50.9%) of hypertensive adults

aged at least 35 years in this rural community. This is even higher
than recent estimates; in 2012, Cook-Huynh et al [16] reported a
prevalence of hypertension of 35% in the rural Adankwame sub-
district, a community that is also part of the BCCDP with very
similar characteristics to the Barekese sub-district. In 2013, Williams
et al [17] reported a proportion of hypertension of 44.7% among
adults 35 years and above in this same Barekese sub-district. These
findings suggest a rapidly increasing burden of hypertension in this
rural community. Alongside other estimates [16-19], the findings of
this study imply a significant problem of elevated BP in rural Ghana.
This will lead to substantial health and economic costs that must be
considered in healthcare policy. For instance, the global prevalence
of elevated BP in adults aged 25 or above was 40% in 2008, but the
highest (46%) was reported in the WHO African Region compared
with 35% in the Americas [33]. This means that the prevalence of
elevated BP in Africa already exceeds those of other WHO regions, and
the further increases suggested by this and other studies represent a
serious but overlooked public health emergency on the continent. It is
important to acknowledge that more than 50% of the estimated costs
of low economic output due to noncommunicable diseases (NCD) are
secondary to CVD, exceeding that of diabetes, cancer and respiratory
disease combined, and that the costs of NCD are projected to outpace
public spending on health [34]. This obviously implies the profound
economic implications of a high prevalence of hypertension. However,
in spite of the economic cost of hypertension being greater than that
of either diabetes or respiratory illnesses in low-, middle- and high-
income countries alike, diabetes and respiratory illnesses have much
more public visibility than hypertension [35].

The mean SBP (standard error of mean, SEM) of 134.75 mmHg
(1.18) found in this study is higher than estimates from other recent
studies including Kunutsor and Powles [36], 122.86 mmHg (0.87);
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Addo et al. [37], 127.5 mmHg (1.36); Cook-Huynh et al [16], 131
mmHg (1.47) and Williams et al [17], 134.38 mmHg (1.04). Similarly,
the mean DBP (SEM) of 83.01 mmHg (0.65) found in this study is
higher than estimates from Kunutsor and Powles [36], 71.32 mmHg
(0.51); Addo et al [37], 74.0 mmHg (0.75); Cook-Huynh et al [16],
78 mmHg (0.84) and Williams et al. [17], 84.32 mmHg (0.60). The
obvious trend is increasing mean SBP and DBP across these studies.
Indeed, both SBP and DBP have been associated with an increasing
risk of cardiovascular death (although the former has a greater impact,
particularly in the elderly [38]). Because this risk of cardiovascular
deaths exists even without a pre-existing history of cardiovascular
disease [4], this upward trajectory in mean BP is alarming. Moreover,
the Framingham Study [38] implies a need to change perspective from
‘usual’ BP to ‘optimal’ BP conducive to avoid hypertension-related
CVD, since 45% of CVD events in men occur at SBP < 140 mmHg,
and individuals aged > 65 years have 4-year rate of progression to
hypertension of 50% (if they have a BP of 130-139/85-89 mmHg) or
26% (if they have a BP 120-129/80-84 mmHg) [38]. Similar to other
studies [7,17], we also identified poor levels of detection, treatment
and control of hypertension in this population which complicate the
already poor prognosis. The low level of detection in adults in this
population represents a serious concern that needs to be addressed.
This is obviously because of the subtle presentation of high BP that
exists in spite of its potential catastrophic complications when not
controlled. Hopefully, the results of this study, along with other data
will decrease the threshold of suspicion for diagnosis among health
professionals, and improve management.

Although the mean BMI was 23.9 kg/m?, the proportion of obese
individuals was 13.24% of the population, with 6.7% being extremely
obese. A survey [39] to determine the prevalence of obesity in 4733
Ghanaian adults aged 25 and above identified a crude prevalence of
14.1% of obesity and a mean BMI of 24.4 kg/m?, which were both
slightly higher compared with the findings from this study. A 5%
increase in obesity and weight gain is associated with 20% to 30%
increase in odds of developing hypertension [38], although it has also
been found that a higher baseline BMI increases future incident risk for
hypertension even when there has been no major weight increase [40].
Central obesity is a stronger cardiometabolic risk factor than lower-
body obesity [41] but these were not specifically assessed by this study.

Finally the study assessed the effects of various risk factors on SBP
and DBP in this population through a multiple regression analysis.
Increasing age and BMI were the most consistently positively correlated
with SBP and DBP in both males and females. However, other factors
such as saturated fat, alcohol and salt intake as well as smoking and a
family history of diabetes also correlated with BP in this study. All these
factors have been shown to influence blood pressure [38,42].

Limitations of the Study

Inherent in its design as a cross-sectional study, this survey
assessed participants’ ‘casual’ BPs which may be different from their
‘usual’ BPs followed up over a period of time. The use of the average of
two measurements was to help minimize this effect. We assumed the
mean ‘casual’ BPs are unbiased estimates of mean ‘usual’ BPs for the
population. An individual diagnosis of high BP cannot be made based
on casual BP alone without following up with repeated measurements.
Furthermore, women were represented disproportionately compared
to men.

Conclusion

The notion that hypertension is an insignificant problem in rural
Ghana is misleading and inaccurate. It is critical to address the health
care needs of developing countries, particularly, rural dwellers with the
perspective of a ‘double-burden’ of disease in order to achieve optimal
health targets in this population. Healthcare providers need to educate,
encourage, and model life-style modifications such as the Dietary
Approaches to Stop Hypertension (DASH) [43] diet and regular
exercise. The DASH diet recommendations should include reducing
salt and saturated fat intake, increasing potassium and fruit and
vegetables intake, weight loss, and moderation of alcohol consumption.
As well as encouraging physical activity and the DASH diet, preventive
strategies should include tobacco control programmes and regular
periodic health assessments for adults. Although the evidence [38]
indicates that ‘normotensive’ or pre-hypertensive individuals are not
exempt from CE and mortality, there is as yet no available high-level
evidence to recommend routine screening with electrocardiography
for asymptomatic individuals [44,45]. Nonetheless, it is crucial that
healthcare providers and policy makers adopt educational measures
that will promote a culture of monitoring one’s cardiovascular health,
especially in the setting of prevailing risk factors, and complying with
recommendations and medications.

Healthcare policy should include more efforts to strengthen
primary level healthcare at the sub-district and district levels through
education and sensitization of the general population as well as
continuous professional development courses for healthcare providers.
These educational measures should address preventive and treatment
methods of hypertension and the cardiometabolic risk factors. The
provision of free antihypertensive medications through the National
Health Insurance Scheme [25] is an important strategy that ought
to be sustained and expanded to include more efficacious and safe
medications. Strengthening of the referral systems from the primary
level up to the tertiary centers will allow for the continued management
of cases that are difficult to manage at the rural centers. Appropriate
feedback and regular refresher courses or seminars organized by the
tertiary centers on referred cases would serve to improve the subsequent
quality of management of cases at the referring centers.

Acknowledgement

The authors would like to acknowledge the staff of the Research and
Development Unit of Komfo Anokye Teaching Hospital and the trained interviewers
from Utah and Ghana who helped with data collection.

References

1. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, et al. (2003)
The Seventh Report of the Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure: the JNC 7 report. National
Heart, Lung, and Blood Institute Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure; National High
Blood Pressure Education Program Coordinating Committee. JAMA 289: 2560-
2572.

2. [No authors listed] (1994) National High Blood Pressure Education Program
Working Group Report on Hypertension in the Elderly. National High Blood
Pressure Education Program Working Group. Hypertension 23: 275-285.

3. Lawes CM, Vander Hoorn S, Rodgers A; International Society of Hypertension
(2008) Global burden of blood-pressure-related disease, 2001. Lancet 371:
1513-1518.

4. Lewington S, Clarke R, Qizilbash N, Peto R, Collins R (2002) Age-specific
relevance of usual blood pressure to vascular mortality: a meta-analysis of
individual data for 1 million adults in 61 prospective studies. Lancet 360: 1903-
1913.

J Hypertens
ISSN: 2167-1095 JHOA an open access journal

Volume 3 ¢ Issue 3 + 1000147


http://www.ncbi.nlm.nih.gov/pubmed/8125550
http://www.ncbi.nlm.nih.gov/pubmed/8125550
http://www.ncbi.nlm.nih.gov/pubmed/8125550
http://www.ncbi.nlm.nih.gov/pubmed/18456100
http://www.ncbi.nlm.nih.gov/pubmed/18456100
http://www.ncbi.nlm.nih.gov/pubmed/18456100
http://www.ncbi.nlm.nih.gov/pubmed/12493255
http://www.ncbi.nlm.nih.gov/pubmed/12493255
http://www.ncbi.nlm.nih.gov/pubmed/12493255
http://www.ncbi.nlm.nih.gov/pubmed/12493255

Citation: Williams EA, Ansong D, Alder S, Benson LS, Campbell SJ, et al.

Hypertens 3: 147. doi:10.4172/2167-1095.1000147

(2014) Silent Crisis: Epidemic Hypertension in Rural West Africa. J

Page 6 of 6

WHO (2002) The world health report 2002: reducing risks, promoting healthy
life. World Health Organization, Geneva.

WHO Global Report (2005) Preventing chronic disease: a vital investment.
World Health Organization, Geneva.

Cappuccio FP, Micah FB, Emmett L, Kerry SM, Antwi S, et al. (2004)
Prevalence, detection, management, and control of hypertension in Ashanti,
West Africa. Hypertension 43: 1017-1022.

Amoah AG (2003) Hypertension in Ghana: a cross-sectional community
prevalence study in greater Accra. Ethn Dis 13: 310-315.

Chaturvedi N, Bulpitt CJ, Leggetter S, Schiff R, Nihoyannopoulos P, et al.
(2004) Ethnic differences in vascular stiffness and relations to hypertensive
target organ damage. J Hypertens 22: 1731-1737.

0. Bryson CL, Ross HJ, Boyko EJ, Young BA (2006) Racial and ethnic variations
in albuminuria in the US Third National Health and Nutrition Examination
Survey (NHANES l11) population: associations with diabetes and level of CKD.
Am J Kidney Dis 48: 720-726.

11. Mensah GA (2003) A heart-healthy and “stroke-free” world through policy

development, systems change, and environmental supports: a 2020 vision for
sub-Saharan Africa. Ethn Dis 13: S4-12.

. Murray CJL, Lopez AD (1994) Global Comparative Assessments in the Health
Sector. World Health Organization: Geneva, Switzerland.

3. Ghaffar A, Reddy KS, Singhi M (2004) Burden of non-communicable diseases
in South Asia. BMJ 328: 807-810.

. Pobee JO, Larbi EB, Belcher DW, Wurapa FK, Dodu SR (1977) Blood pressure
distribution in a rural Ghanaian population. Trans R Soc Trop Med Hyg 71:
66-72.

5. Addo J, Amoah AG, Koram KA (2006) The changing patterns of hypertension
in Ghana: a study of four rural communities in the Ga District. Ethn Dis 16:
894-899.

. Cook-Huynh M, Ansong D, Steckelberg RC, Boakye I, Seligman K, et al.
(2012) Prevalence of hypertension and diabetes mellitus in adults from a rural
community in Ghana. Ethn Dis 22: 347-352.

~

. Williams EA, Keenan KE, Ansong D, Simpson LM, Boakye |, et al. (2013) The
burden and correlates of hypertension in rural Ghana: A cross-sectional study.
Diabetes Metab Syndr 7: 123-128.

oo

. Bosu WK (2010) Epidemic of hypertension in Ghana: a systematic review. BMC
Public Health 10: 418.

9. Agyei-Mensah S, de-Graft Aikins A (2010) Epidemiological transition and the
double burden of disease in Accra, Ghana. J Urban Health 87: 879-897.

20. http://www.who.int/countries/gha/en/

21. Jackson JG (2001) Introduction to African Civilizations, Citadel Press.

22. http://lwww.reuters.com/article/2012/12/19/ghana-investment-idUSL5E8NH7R
P20121219?irpc=932

23. http://data.worldbank.org/country/ghana

24. http://hdr.undp.org/en/media/HDR_2013_EN_complete.pdf

25. Blanchet NJ, Fink G, Osei-Akoto | (2012) The effect of Ghana’s National Health
Insurance Scheme on health care utilisation. Ghana Med J 46: 76-84.

26. World Health Organization. WHO Study on global AGEing and adult health

2

2

(SAGE). World Health Organization, Geneva.

7.(2000) Obesity: preventing and managing the global epidemic. Report of a
WHO consultation. World Health Organ Tech Rep Ser 894: i-xii, 1-253.

oo

. Abolfotouh MA, Sallam SA, Mohammed MS, Loutfy AA, Hasab AA (2011)
Prevalence of elevated blood pressure and association with obesity in egyptian
school adolescents. Int J Hypertens 2011: 952537.

2

©

3

o

3

=

32.

33.

34.

3

(&2

36.

37.

38.

3

©

4

o

4

-

42.

4

w

44,

4

()}

. Gelber RP, Gaziano JM, Manson JE, Buring JE, Sesso HD (2007) A prospective

study of body mass index and the risk of developing hypertension in men. Am
J Hypertens 20: 370-377.

. Wald NJ, Law MR (2003) A strategy to reduce cardiovascular disease by more

than 80%. BMJ 326: 1419.

. He J, Whelton PK (1999) Elevated systolic blood pressure as a risk factor for

cardiovascular and renal disease. J Hypertens Suppl 17: S7-13.

Hozawa A, Ohkubo T, Nagai K, Kikuya M, Matsubara M, et al. (2000) Prognosis
of isolated systolic and isolated diastolic hypertension as assessed by self-
measurement of blood pressure at home: the Ohasama study. Arch Intern Med
160: 3301-3306.

WHO. Global Status Report On Noncommunicable Diseases 2010, Geneva,
World Health Organization.

Bloom DE, Cafiero ET, Jané-Llopis E, Abrahams-Gessel S, Bloom LR, Fathima
S, et al. The Global Economic Burden of Noncommunicable Diseases. Geneva:
World Economic Forum.

. World Health Organization and World Economic Forum (2011) From Burden to

“Best Buys”™: Reducing the Economic Impact of Non-Communicable Diseases
in Low- and Middle-Income Countries. Geneva, World Health Organization and
World Economic Forum.

Kunutsor S, Powles J (2009) Descriptive epidemiology of blood pressure in a
rural adult population in Northern Ghana. Rural Remote Health 9: 1095.

Addo J, Amoah AG, Koram KA (2006) The changing patterns of hypertension
in Ghana: a study of four rural communities in the Ga District. Ethn Dis 16:
894-899.

KANNEL WB, DAWBER TR, KAGAN A, REVOTSKIE N, STOKES J 3rd (1961)
Factors of risk in the development of coronary heart disease--six year follow-up
experience. The Framingham Study. Ann Intern Med 55: 33-50.

.Amoah AG (2003) Obesity in adult residents of Accra, Ghana. Ethn Dis 13:

§97-101.

. Matsuo T, Sairenchi T, Suzuki K, Tanaka K, Muto T (2011) Long-term stable

obesity increases risk of hypertension. Int J Obes (Lond) 35: 1056-1062.

.Alvarez GE, Beske SD, Ballard TP, Davy KP (2002) Sympathetic neural

activation in visceral obesity. Circulation 106: 2533-2536.

Vasan RS, Larson MG, Leip EP, Kannel WB, Levy D. (2001) Assessment of
frequency of progression to hypertension in non-hypertensive participants in
the Framingham Heart Study: a cohort study. Lancet 358: 1682-1686.

. Appel LJ, Brands MW, Daniels SR, Karanja N, EImer PJ, et al. (2006) Dietary

approaches to prevent and treat hypertension: a scientific statement from the
American Heart Association. Hypertension 47: 296-308.

Chou R, Arora B, Dana T, Fu R, Walker M, et al. (2011) Screening asymptomatic
adults with resting or exercise electrocardiography: a review of the evidence for
the U.S. Preventive Services Task Force. Ann Intern Med 155: 375-385.

.Lauer MS (2011) What now with screening electrocardiography? Ann Intern

Med 155: 395-397.

J Hypertens
ISSN: 2167-1095 JHOA an open access journal

Volume 3 ¢ Issue 3 + 1000147


http://www.ncbi.nlm.nih.gov/pubmed/15037552
http://www.ncbi.nlm.nih.gov/pubmed/15037552
http://www.ncbi.nlm.nih.gov/pubmed/15037552
http://www.ncbi.nlm.nih.gov/pubmed/12894954
http://www.ncbi.nlm.nih.gov/pubmed/12894954
http://www.ncbi.nlm.nih.gov/pubmed/15311101
http://www.ncbi.nlm.nih.gov/pubmed/15311101
http://www.ncbi.nlm.nih.gov/pubmed/15311101
http://www.ncbi.nlm.nih.gov/pubmed/17059991
http://www.ncbi.nlm.nih.gov/pubmed/17059991
http://www.ncbi.nlm.nih.gov/pubmed/17059991
http://www.ncbi.nlm.nih.gov/pubmed/17059991
http://
http://
http://
http://www.ncbi.nlm.nih.gov/pubmed/15070638
http://www.ncbi.nlm.nih.gov/pubmed/15070638
http://www.ncbi.nlm.nih.gov/pubmed/860316
http://www.ncbi.nlm.nih.gov/pubmed/860316
http://www.ncbi.nlm.nih.gov/pubmed/860316
http://www.ncbi.nlm.nih.gov/pubmed/17061743
http://www.ncbi.nlm.nih.gov/pubmed/17061743
http://www.ncbi.nlm.nih.gov/pubmed/17061743
http://www.ncbi.nlm.nih.gov/pubmed/22870580
http://www.ncbi.nlm.nih.gov/pubmed/22870580
http://www.ncbi.nlm.nih.gov/pubmed/22870580
http://www.ncbi.nlm.nih.gov/pubmed/23953175
http://www.ncbi.nlm.nih.gov/pubmed/23953175
http://www.ncbi.nlm.nih.gov/pubmed/23953175
http://www.ncbi.nlm.nih.gov/pubmed/20626917
http://www.ncbi.nlm.nih.gov/pubmed/20626917
http://www.ncbi.nlm.nih.gov/pubmed/20803094
http://www.ncbi.nlm.nih.gov/pubmed/20803094
http://www.who.int/countries/gha/en/
http://www.reuters.com/article/2012/12/19/ghana-investment-idUSL5E8NH7RP20121219?irpc=932
http://www.reuters.com/article/2012/12/19/ghana-investment-idUSL5E8NH7RP20121219?irpc=932
http://data.worldbank.org/country/ghana
http://hdr.undp.org/en/media/HDR_2013_EN_complete.pdf
http://www.ncbi.nlm.nih.gov/pubmed/22942455
http://www.ncbi.nlm.nih.gov/pubmed/22942455
http://www.who.int/healthinfo/systems/sage/en/index.html
http://www.who.int/healthinfo/systems/sage/en/index.html
http://www.ncbi.nlm.nih.gov/pubmed/11234459
http://www.ncbi.nlm.nih.gov/pubmed/11234459
http://www.ncbi.nlm.nih.gov/pubmed/21423685
http://www.ncbi.nlm.nih.gov/pubmed/21423685
http://www.ncbi.nlm.nih.gov/pubmed/21423685
http://www.ncbi.nlm.nih.gov/pubmed/17386342
http://www.ncbi.nlm.nih.gov/pubmed/17386342
http://www.ncbi.nlm.nih.gov/pubmed/17386342
http://www.ncbi.nlm.nih.gov/pubmed/12829553
http://www.ncbi.nlm.nih.gov/pubmed/12829553
http://www.ncbi.nlm.nih.gov/pubmed/10465061
http://www.ncbi.nlm.nih.gov/pubmed/10465061
http://www.ncbi.nlm.nih.gov/pubmed/11088093
http://www.ncbi.nlm.nih.gov/pubmed/11088093
http://www.ncbi.nlm.nih.gov/pubmed/11088093
http://www.ncbi.nlm.nih.gov/pubmed/11088093
http://www.who.int/nmh/publications/ncd_report_full_en.pdf
http://www.who.int/nmh/publications/ncd_report_full_en.pdf
http://www3.weforum.org/docs/WEF_Harvard_HE_GlobalEconomicBurdenNonCommunicableDiseases_2011.pdf
http://www3.weforum.org/docs/WEF_Harvard_HE_GlobalEconomicBurdenNonCommunicableDiseases_2011.pdf
http://www3.weforum.org/docs/WEF_Harvard_HE_GlobalEconomicBurdenNonCommunicableDiseases_2011.pdf
http://www.who.int/nmh/publications/best_buys_summary
http://www.who.int/nmh/publications/best_buys_summary
http://www.who.int/nmh/publications/best_buys_summary
http://www.who.int/nmh/publications/best_buys_summary
http://www.ncbi.nlm.nih.gov/pubmed/19508111
http://www.ncbi.nlm.nih.gov/pubmed/19508111
http://www.ncbi.nlm.nih.gov/pubmed/17061743
http://www.ncbi.nlm.nih.gov/pubmed/17061743
http://www.ncbi.nlm.nih.gov/pubmed/17061743
http://www.ncbi.nlm.nih.gov/pubmed/13751193
http://www.ncbi.nlm.nih.gov/pubmed/13751193
http://www.ncbi.nlm.nih.gov/pubmed/13751193
http://www.ncbi.nlm.nih.gov/pubmed/13677422
http://www.ncbi.nlm.nih.gov/pubmed/13677422
http://www.ncbi.nlm.nih.gov/pubmed/21042324
http://www.ncbi.nlm.nih.gov/pubmed/21042324
http://www.ncbi.nlm.nih.gov/pubmed/12427647
http://www.ncbi.nlm.nih.gov/pubmed/12427647
http://www.ncbi.nlm.nih.gov/pubmed/11728544
http://www.ncbi.nlm.nih.gov/pubmed/11728544
http://www.ncbi.nlm.nih.gov/pubmed/11728544
http://www.ncbi.nlm.nih.gov/pubmed/16434724
http://www.ncbi.nlm.nih.gov/pubmed/16434724
http://www.ncbi.nlm.nih.gov/pubmed/16434724
http://www.ncbi.nlm.nih.gov/pubmed/21930855
http://www.ncbi.nlm.nih.gov/pubmed/21930855
http://www.ncbi.nlm.nih.gov/pubmed/21930855
http://www.ncbi.nlm.nih.gov/pubmed/21930859
http://www.ncbi.nlm.nih.gov/pubmed/21930859

	Title
	Corresponding author
	Abstract 
	Keywords
	Introduction
	Methods
	Study area and setting
	Study design and recruitment of participants
	Interviews and examinations
	Definition of terms
	Data analysis
	Ethical approval

	Results 
	Baseline characteristics
	Blood Pressure and BMI according to age categories
	Multivariate associations with blood pressure

	Discussion
	Limitations of the Study
	Conclusion
	Acknowledgement
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	References

