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ABSTRACT 

Hypertension is a growing public health concern with a rising prevalence and 

associated clinical outcomes particularly in sub-Saharan Africa. National data on the burden 

of hypertension in Nigeria is insufficient but available data shows an increasing trend. 

Determination of tl1e current prevalence of hypertension and its predictors is essential for 

planning a preventive and therapeutic strategies that ,vould enhance reduction in its overall 

burden in tl1e general population. 

This is a cross-sectional study of adults in eight urban communities in K wara state 

between 2006 and 2016. The data was collected using a semi-structured validated 

interviewer-administered questionnaire. The blood pressure and the anthropometric 

parameters (body mass index (BMI), waist circumference and hip circumference, and waist

hip ratio), blood sugar and kidney lengths were measured by standard methods, Hypertension 

is defined as a blood pressure (BP) 2: l 40/90mmHg, taken after l Ominutes rest and an 

average of two measurements recorded 5minutes apart. The data was analyzed by SPSS 

version 20. The prevalence of hypertension was expressed in percentages. Significant 

differences between the n1eans were determined by student t-test. The association between 

l1ypertension and measured variables were evaluated by spear 1nan correlation, while the 

predictors were determined by binary logistic regression. Tl1e sig11ificant level was taken as p 

value< 0.05. 

One thousand five-l1undred and six ( 1506) adu Its were analyzed out of 1612 

participants tl1at participated in the study. The mean of the age was 44 ± 14years, and there 

was fe1nale preponderance (55%). The prevalence of hypertension was 30%, (30.2%) in 

1nales and (29 .8% in fernales). Hypertension correlates significantly with age (r = 0.416, P = 

0.001), BMI (r = 0.301, P = 0.001), hip circumference (r = 0.219, P = 0.001), waist-hip ratio 

(r = 0.225, P = 0.005), and waist circumference (r = 0.063, P = 0.045). The predictors of 

hypertension were: waist circumference (OR = 1.169, CI = 1.021 - 1.340, P = 0.024), body 

mass index, (OR= 1.113, CI = 1.059 - 1.170, P = 0.001 ), and age (OR= 1.052, CI= 1.034 -

1.070, P = 0.001 ). 

Jn conclusion, the prevalence of hypertension is high in urban population of Kwara 

State, with si1nilar proportions in men and women but tl1e prevalence increases with age, high 

body 1nass index and waist circum·ference. 

Key words: l1ypertension, high blood pressure, prevalence, urban, Nigeria 

Word Count: 379 
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l.1 Background 

CHAPTER ONE 

INTRODUCTION 

Hypertension imposes significant burden on global health and resources, with the greatest 

i1npact on developing countries, especially the sub-Saharan African (SSA). It 

disproportionately affects populations in low- and middle-inco1ne countries who have limited 

resources and weak l1ealth structures. Hypertension is the leading risk factor for mortality 

and global burden of disease in 201 O (Lim et al, 20 J 2), a major risk factors for premature

death, and a main contributor to the rising burden of cardiovascular disease in sub-Saharan 

Africa, \vhich is projected to double by the year 2030 (Kengne et al, 2012 & Ibrahim et al, 

2012). The World Health Organization-International Society of Hypertension (WHO/ISH) 

defined hypertension as a systolic blood pressure equal to or above 140mmf-Ig and/or

diastolic blood pressure equal to or above 90mmHg. The norr11al adult blood pressure is a

systolic blood pressure of 120mml-Ig and a diastolic blood pressure of 80mmHg (WHO 

1999). However, the cardiovascular and overall health benefits of nor.1nal blood pressure

extend to lower systolic (105mn1Hg) and lower diastolic (601nmHg) blood pressure values .. 

Hypertension contributes significantly to the burden of non-communicable diseases such as 

stroke, heart diseases and chronic kidney disease . The number of individuals with 

hypertensio11 has been estimated to double between year 2000 and 2030, and the increase was 

predicted to be higl1est in SSA (Kearney et al, 2005). Therefore, designing strategies for 

prevention and control of hypertension in SSA may be a cost-effective approach to reducing 

the rising burden, and economic impact of cardiovascular disease in the region. Studies have

shown tl1at reduction in blood pressure significantly reduced the risk of the commonly 

associated cardiovascular disease (Lawes et al, 2004). 
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1.2 Problem Staten1eot 

The burden of hypertension is huge worldwide. The global trend of hypertension over four 

decades showed that the number of adults with hypertension has significantly increased from 

594 million in 1975 to l · l3billion in 2015, and the increase occurred largely in the low

income and middle-income countries (NCO Risk Factor Collaboration, 2016). The global 

age-standardized prevalence of hypertension in 2015 was 24 · I% (21 ·4-27 · 1) in rnen and 

20· 1% (17·8-22·5) in women (NCD Risk Factor Collaboration, 2016). Globally, the number 

of individuals with hypertension l1as been projected to increase from 800million in 2000 to 

I .5billion by 2030, and by 2025, almost three-quarters of people with hypertension will be 

living in developing countries (Kearney et al, 2005). In 2010, hypertension accounted for 

9.4,nillion deaths and 7% of global disability-adjusted life-years [DALY s] (Lim et al, 2012) 

tl1ereby rising from tl1e 4th leading risk factor for the global burde11 of disease in 1990, to 

number I risk factor in 20 IO (Bron1field and Muntner, 2013). Data on the prevalence of 

hypertension in Africa generally and particularly in SSA are sparse (Ezzati et al, 2002 and 

O'Donnell et al, 20 I 0). A systematic review of available data in the region sl1owed that the 

age-standardized prevalence of hypertension in Africa increased from 19.1 % in 1990 to 

30.8% in 2010 (Adeloye and Basquill, 2014). A cross-sectional study in four countries in 

SSA in 2012 reported an age-standardized prevalence of 25.9% (Guwatudde et al, 2015). In 

Nigeria the pooled prevalence of hypertension increased from 8.6% from the only study 

during tl,e period of 1970-1979 to 22.5o/o in the period of 2000-2011 (Oga et al, 2012). A 

recent systematic review and meta-analysis estimated the overall prevalence to be 28.9%; 

29.5% in men and 25o/o in women (Adeloye and Basquill, 2015). A more recent semi-urban 

study in south west Nigeria reported a prevalence of 55%% (Olamoyegun et al 2016). 

Furthermore, tl1e mortality associated with hypertension in Nigeria is high (Kaufman et al, 

1996). These data revealed tl,at the prevalence of hypertension in Nigeria is a rapidly 
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growing trend with associated significant mortality and morbidity that requires reappraisal for 

planning, policy development, and design of preventive and control strategies. 

1.3 Justification 

Hypertension has a grave i1npact on the family, the community, and nation at large. The trend 

and rece11t data on hypertension in Nigeria sl1ows increasing prevalence which require 

adequate estimate for clinical and public health policy, and development of a framework for 

its control. Hypertension continues to afflict large proportion of Nigeria population and it is 

tl1e leading cause of cardiovascular disease, stroke and chronic kidney disease. There is no 

rece11t national representative data on the burden of hypertension in Nigeria, A recent 

nationally representative data showed that the prevalence of hypertension has significantly 

increased (Murthy et al, 2013) which suggest the need for an effective planning of national 

prevention and intervention programmes. This study will estimate the current prevalence of 

hypertension in eight communities in north-central zone of Nigeria thereby providing data for 

integration to national database on hypertension and for state intervention measures. It will 

illumi11ate demograpl1ic structures of hypertension in tl1e state which 1nay be extrapolated to 

tl1e 11orth-central region of Nigeria. Furthermore, it may elucidate the trend of hypertension 

which may help in future planning. 
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growing trend with associated significant mortality and morbidity that requires reappraisal for 

planning, policy development, and design of preventive and control strategies. 

1.3 Justification 

Hypertension has a grave impact on the family, the community, and nation at large. The trend 

and recent data on hypertension in Nigeria sl1ows increasing prevalence which require 

adequate estimate for clinical and public health policy, and development of a framework for 

its control. Hypertension continues to afflict large proportion of Nigeria population and it is 

the leading cause of cardiovascular disease, stroke and chronic kidney disease. There is no 

recent national representative data on the burden of hypertension in Nigeria, A recent 

nationally representative data showed that the prevalence of hypertension l1as significantly 

increased (Murthy et al, 2013) which suggest the need for an effective planning of national 

prevention and intervention programmes. This study will estimate the current prevalence of 

hypertension in eigl1t communities in north-central zone of Nigeria thereby providing data for 

integration to national database on hypertension and for state intervention measures. It will 

illumi11ate demographic structures of hypertension in the state which may be extrapolated to 

tl1e 11orth-central region of Nigeria. Furthermore, it may elucidate the trend of hypertension 

which may help in future planning. 
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• 

1.4 General Objective 

To estimate the prevalence and predictors of hypertension in eight urban communities in 

Kwara State. 

1.5 Specific Objectives 
• 

I. To determine tl1e prevalence of hypertension in urban populations in K wara State

2. To describe the demographic and anthropometric charactetistics of patients with

hypertension in urban populations in Kwara State 

3. To detennine tl1e predictors hypertension among the study population

1.6 Study Hypotlieses 

1. Null hypothesis: There is no identifiable predictors of hypertension among urban

populations in Kwara State 

2. Alternate hypotl1esis: Specific demographic and clinical variables predict hypertension

among urban populations of K wara State 
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CHAPTER TWO 

LITERATURE REVIEW 

2.0 The Global Prevalence and Burden of Hypertension 

1-Iypertension is a growing public health issue globally, but the impact is more in developing

countries and blacks are more prone to its complications (Chobanian et al, 2003 and Rotimi, 

1997). Recent data shows that the brunt of the burden has shifted from high-inco,ne countries 

to low- and middle-income countries. Although the global trend in hypertension prevalence 

in the last four decades shows a decrease, the number of patients has increased remarkably. 

In a recent pooled analysis of 1479 population-based studies with J 9· I million participants in 

2015, the esti1nated global age-standardized prevalence of hypertension was 24· 1 % (2 I ·4-

27 · 1) in men and 20 · 1 % ( 17 · 8-22 · 5) in women (NCO Risk Factor Collaboration (NCD

RisC), 2016). While the prevalence had decreased in high income countries, it has remained 

persistently high in eastern and central Europe, and substantially increased in South Asia and 

sub-Saharan Africa. The number of adults with hypertension increased from 594 million in 

1975 to l · 13 billion in 2015, and the increase occurred largely in low-income and middle

incon1e countries. Tl1e increase in the number of persons with hypertension was due to 

population growth and ageing, wl1ile decrease in the prevalence was due to declining age

specific prevalence. Tl1e number has further been projected to grow to 1.5billion in 2030, and 

by 2025, almost three-quarters of people with hypertension will be living in developing 

countries (Kearney et al, 2005). 

The prevalence data of a hypertension are essential for understanding the magnitude of the 

disease, recognizing individuals who are at risk of associated clinical events, formulating 

clinical and public l1ealtl1 policy ·for intervention, and for evaluating the effects of the 

intervention measures (Steyn K, et al, 2005). Hypertension is still a huge burden world\vide. 

1n 20 I 0, it accounted for 9.4million deaths and 7% of global disability-adjusted life-years 
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[DALY s] (Lim et al, 2012), thereby rising from being the 4th leading risk factor for the 

global burden of disease in I 990, to number I risk factor in 2010 (Bromfield and Muntner, 

2013) 

2.1. The Prevalence and Burden of hypertension in Africn 

Data from Africa and SSA are grossly sparse but accessible studies reported an increasing 

prevalence which contributes to the increasing cardiovascular disease and other related non

communicable diseases. A systematic review of available data in the region showed that the 

overall pooled prevalence of hypertension in Africa was 19.7% in 1990, 27.4% in 2000 and 

30.8% in 2010; the pooled awareness rate was 16.9%, 29.2% and 33.7% respectively 

(Adeloye and Basquill, 2015). In the study, over 54.6million people with hypertension were 

esti1nated in 1990, 92.31nil lion in 2000, l 30.2n1illion in 20 I 0, and a projected increase to 

216.8million by 2030; with age-adjusted prevalence of 19.1 % (C; 13.9-25.5), 24.3% (CI; 

23.3-31.6), 25.9% (Cl; 23.5-34.0), and 25.3% (24.3-39.7), respectively. A cross-sectional 

study of ·four rural and urban communities in SSA involving 7,568 adults reported the age

standardized prevalence of hypertension of 19 .3% (95%Cl: 17 .3-21.3) in rural Nigeria, 

21.4% ( 19 .8-23.0) in rural Kenya, 23. 7o/o (21.3-26.2) in urban Tanzania, and 3 8.0o/o (35 .9-

40.1) in urban Namibia (Hendriks et al, 2012). Tl,e control of hypertension in the study 

ranged fron1 2.6% in Kenya to l 7.8o/o in Na1nibia. In another recent cross-sectional study in 

four countries in SSA, the overall age-standardized prevalence of hypertension among the 

1216 participants was 25.9o/o (Guwatudde et al, 2015). The prevalence \vas highest among 

nurses (25.8o/o), followed by school Teachers (23.2o/o), peri-urban residents (20.5%) and 

lowest among rural dwellers (8.7%). Only 50.0 % were aware of their hypertension. The

overall age- standardized prevalence of pre-1,ypertension was 21.0 o/o, and the factors found to 

be associated with hypertension \Vere: population gro,¥1:h, older age, higher body mass index, 

l1igl1er fasting plas1na glucose level, lower level of education, and tobacco use. The burden of 
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l1ypertension in Africa and particularly in SSA is heightened by the number of undiagnosed, 

untreated and controlled individuals. A recent systematic review and met-analysis of 10 414 

participants (Ataklte et al, 2015) found that the prevalence of hypertension at mean ages of 

30, 40, 50, and 60 years were I 6o/o, 26%, 35%, and 44%, respectively, with a pooled 

prevalence of 30% (95% CI, 27o/o-34%). Between 7% and 56% (pooled prevalence: 27%; 

95°/o Cl, 23o/o
-31 %) were aware of their hypertension, 18% (95% CI, 14o/o-22%) of those 

with hypertension were receiving treatment and only 7% (95% CI, So/o-8%) had controlled 

blood pressure. 

2.2. The Prevalence and Burden hypertension in Nigeria 

Tl1e prevalence of l1ypertension is persistently rising in Nigeria, and is the leading risk factor 

for stroke, l1eart failure, ischemic heart disease and cl1ronic kidney disease (Oga et al, 2006). 

Tl1e national survey of non-communicable disease two decades ago reported hypertension in 

4.33n1illion Nigerians aged 15years and above which corresponds to 9.3o/o of the population 

based on systolic blood pressure of 160mmHg and diastolic of 90mmHg(National Expert 

Comrnittee on Non-Con1municable Disease, 1997 and Akinkugbe, 2002). The prevalence 

,vas slightly higher in the urban than the rural populations. When the WHO-ISH definition of 

1999 was applied the prevalence was estimated to be 17-20% (WHO Guidelines 

Subcommittee, 1999 and Kadiri et al, 1999). 

Emerging data however revealed that the prevalence hasincreasedremarkably. In a 

retrospective review of publisl1ed data on hypertension over five decades (1950-2011) in 

Nigeria, The overall prevalence of hypertension in Nigeria was 8%-46.4% depending on the 

target population and the defining figures for hypertension. The prevalence was similar in 

men and women (7 .9o/o-50.2o/o versus 3.So/o-68.8%, respectively) and in the urban (8.1 %-

42.0o/o) and rural settings ( 13.5%-46,4%). The pooled prevalence increased from 8.6% from 

the single study during the period from 1970-1979 to 22.5% (2000-2011 ). The awareness, 
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treatment and control rates of hypertension were reported to be generally low and this was 

associated with high burden of l1ypertension related clinical outcomes(Oga et al, 2012). A 

recent systematic revie\v and meta-analysis of hypertension in Nigeria by Adeloye et al 

reported the overall prevalence of 28.9% with 29.5% in men, and 25% in women (Adeloye et 

al, 2015); the prevalence in urban and rural dwellers were 30.6% and 26.4% respectively, and 

tl1e number of people with hypertension was projected to increase from 20.8million in 2010 

to 39.1 million in 2030. In a recent nationally representative data of 13504 Nigerians aged 

40years and above, the prevalence of hypertension was 44.9% [95% CI: 43.5-46.3%], and 

the independent risk factors identified were increasing age, gender, urban residence and body 

mass index (Murthy et al, 2013). In the rural and urban populations of Abia State in the 

south-East zone of Nigeria, the prevalence of systolic hypertension was 31 % (33.5% in men 

and 30.5% in women), and diastolic hypertension was 22.5% (23.4% in men and 25.4% in 

women) (Oga et al, 2013). 

The prevalence of hypertension in Nigeria is increasing at alarming rate. A more recent 

semi-urban study in south west Nigeria reported a much higher prevalence of 55%% 

(Olamoyegun, 2016). In tl1is study of seven hundred and fifty participants,the mean age 

wassignificantly higl1 (61.7 ± 18.2 years). The prevalence of hypertension was 55.So/o. Stage 

2 hypertension was co111moner (54.1 %) than stage 1 hypertension (45.9%). Tl1ose with both 

systolic and diastolic hypertension was 4 7.6%, while isolated systolic hypertension and 

isolated diastolic hypertension were 43.6% and 8.9o/o, respectively. In another recent study of 

urban slum residents in Enugu, South-eastern Nigeria, the prevalence of hypertension was 

52.5% (95% CI: 48.9-56.0); 55.4% (95o/o Cl: 49.5-61.3) in males and 50.8% (95% CI: 46.4-

55. l )  in females (P=0.23). (Ezeala-Adikaibe et al, 2016). Hypertension increased with age

and peaked at 45-54 years in females, and >55 years in males. Approximately 40. l % were 

aware of their hypertension and 28.8o/o of those that are aware had normal blood pressure. In 
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regression analysis, systolic blood pressure (R2 =0.192) and diastolic blood pressure (R
2

=O. l 29) increased with age and body mass index. With increasing prevalence of hypertension 

in Nigeria, the mortality associated with it is high (Kaufman et al, 1996). These figures shows 

that the prevalence of l1ypertension is rapidly rising in Nigeria and is associated significant 

1nortality and morbidity, which demands a strategic policy on prevention and control in order 

to reduce tl1e clinical outcomes. 

2.3 Tl1e Risk factors for hypertension 

Some specific risk factors for hypertension have been described extensively while others still 

being evaluated. The identified risk factors suggest why some people are at increased risk of 

developing hypertension compared with others. Generally, these risk factors may be non

modifiable (age, genetics, family history, ethnicity, black race, low birth weight)or 

modifiable (overweight and obesity, excess abdominal fat, excess salt intake, low potassium 

intake, unhealthy diet, sedentary occupation, reduced physical activity, psychological stress, 

urban living, smoking), and may be related to other bio-social factors (such as 

hypertriglyceridemia, hyperuricaemia, high gross national product per head, increased arterial 

stiffness, systemic proinflammatory state, undemutrition in childhood, sleep deprivation, and 

drugs such non-steroidal anti-inflammatory drugs) which are largely modifiable (Ibrahim et 

al, 2012). The mostly recognized clusters of risk factors are genetics, environmental 

influence, racial differences, behavioural changes or a consequence of disease condition. The 

influence of environmental and lifestyle factors appears to be stronger than genetically 

determined differences 1n the prevalence of hypertension across ethnic groups and races For 

example, high blood pressure is more common an Africans than Caucasians (Harding et al, 

2006). In addition, the differences in the prevalence of h)-pertension bet\veen the populations 

of A fncans and European descent ,vas found to be significantly reduced ,vhen corrected for 

socio-economic status (Agyemang et al, 2009), ,,·hich sho,vs a robust interaction bet\,·een 

9 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



environmental and genetic factors or a stronger influence of environment than genetics on the 

occurrence of hypertension. Few of the important risk factors are described below. 

2.3.1 Genetics, race, and environmental factors 

The genetic contribution to hypertension is still being actively studied. Genetic factors appear 

to play an important part in salt sensitivity which is common in black individuals. Many 

single gene mutations facilitates salt retention through a deficiency in the handling of sodium 

by the kidneys (Sanders, 2009), but those linked with blood pressure are yet to be determined. 

The role of genetics is enhanced by the occurrence of other factors such as obesity or increase 

in weight, high salt intake, psychosocial stress, excess alcohol consumption and other 

lifestyle changes (Saunders, 1991 ). Black skin colour is another factor recognized to be 

associated with l1igh blood pressure in some people, Burt and his colleagues had reported that 

the prevalence of high blood pressure is two times greater in black people than in white 

people (Burt et al, 1995). However, in another study, a non-linear relation between skin 

pigmentation and blood pressure was documented in Egyptian women (Mosley et al, 2000). 

Furthennore, a n1uch earlier study l1ad reported no association between skin colour and the 

incidence of hypertension after controlling for enviro11mental factors such as education and 

otl1er indices of social class. (Keil et al, 1981). Skin colour is related to environmental 

ele1nents that influence the occurrence and effects of blood pressure, such as education, 

poverty, access to healtl1care, body mass, and sodium and potassium excretion (Williams, 

1992). 

2.3.2 Excess salt intake 

There is a strong evidence linking salt intake to the incidence of hypertension, and these 

evidences are greater than tl1ose for other lifestyle risk factors (He et al, 2009). Many studies 

have confirrned that emigration frorn societies that consume low-salt to those that consume 

high salt diets is associated with an increase in blood pressure (He et al, 1991 and Poulter et 
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al, 1990). Salt consumption varies widely worldwide and it's measured by urinary excretion 

of sodium. A study by Brown and colleagues (Brown et al, 2009) on urinary sodium 

excretion rate in many countries revealed that the lowest mean urinary sodium excretion rates 

were reported in Ghana and in rural and urban Cameroon; while the highest excretion rates 

were in north China. Daily salt intake was as high as 18 g per person in Turkey (Erdem et al, 

2010), and 8·5 g per person in an urban Indian dwellers; and these was associated with the 

risk of hypertension (Radhika et al, 2007). Many factors such as genetics, age, body mass, 

related diseases, and ethnicity influence the response of blood pressure to sodium intake 

(Sanders, 2009). The sources of diets that contains sodium differ in developing countries 

co1npared witl, the developed countries. 65. Salt added to meal while cooking and those in 

sauces and seasonings are the main sources of sodiu1n in the die of Africans and Asian 

populations, while in North An1erica and Europe, majority of sa.lt intake is from processed 

and restaurant foods. Bread is an important source of sodium in diets and is consumed 

widely. The control of salt intake can be feasible if targeted at an industrial production 

co1npanies but this might be di·fficult in Africa because majority of bread are produced by 

many small private companies which make tl1e control 1neasures difficult to execute. 

2.3.3 Obesity 

In botl1 developed and developing countries, studies have shown that there is a consistent and 

strong association between blood pressure, body rnass index and abdominal adiposity 

(Forman et al, 2009). In the Nurses' Health Study II (Doll et al, 2002), body mass index was 

the dominant predictor of hypertension. Studies in cl1ina women reported that the risk of 

incident hypertension was associated ,vith body mass index, salt intake, low physical 

activities and advanced age (Sun et al, 2010). The increase in obesity will contribute 

significantly to the rising nt1mber of individuals with hypertension worldwide if control 

measures are not instituted. 
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2.3.4 Effect of Urbanization 

Migration fro1n rural to urban is associated with changes in social status, and lifestyles such 

as consumption of processed foods that contains high salts, and fats. The changes in diet 

contribute to increase in bodyweight and obesity, which is an independent risk factor for 

hypertension. Thus urbanization is associated with increase in blood pressure and prevalence 

of hypertension (Poulter et al, and BeLue et al, 2009). Studies in Cameroon, reported that 

urbanization is associated with high body mass index, fasting blood sugar, and blood pressure 

(Sob11gwi et al, 2004). South African urban dwellers are more hypertensive that their rural 

counterpart (Steyn et al, 2008). Furthennore, BeLue et al also sho\ved that body mass index 

which is a strong deterrninant of hypertension is associated witl1 urbanization (BeLue et al, 

2009). 

2.4. The relationship between Anthropometric indices and hypertension 

Several studies in developed and developing countries have reported the association of the 

indices of anthropo1netric measurements and incidence or prevalence of hypertension. In the 

United States, Data frorn the National Health and Nutrition Examination Survey (2009-2010 

NHANES) reported that body mass index and waist circumference were significant 

predictors of hypertension in the overall population, and that gender-specific models showed 

that body 1nass index played an important role in the risk of hypertension among males, but 

waist circurnference in females (Roka et al, 2015). In a Chinese study of 169,871 men and 

women aged 40years and above, progressive increase in body mass index increased the 

effects of systolic or diastolic blood pressure on the risk of cardiovascular disease (Wang et 

al, 2010). Similarly in India, a study of 1120 urban dwellers of Gujarat city, there was a 

strong association between body mass index and hypertension (V errna et al, 2013). A recent 

trend analysis of impact of overweigl1t and obesity defined by body mass index in Japan 

indicated that fro1n 1980 to 2010, tl1e odds ratios for hypertension, coin paring overweight and 
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obesity with normal weight (BMI = 18.5-24.9 kg m2
)), increased from 1.94 (95% Confidence 

Intervals: 1.64-2.28) to 2.82 (Cl, 2.07-3.83) in men, and from 2.37 (CI, 2.05-2.73) to 3.48 

(Cl, 2.57-4.72) in women (Nagai et al, 20 15). The association was observed mainly in 

participants who are overweight, because only 3% of the population were obese. 

In a study of the association between body mass index and blood pressure across three 

populations in Africa and Asia, Tesfaye et al (Tesfaye et al, 2007) found that the mean blood 

pressure increased with increasing BMI. The risk of hypertension was higher among 

population groups with overweight and obesity (BMI>/=25 kg/m2)); odds ratio (95% 

confidence interval); 2.47 (1.42, 4.29) in Ethiopia, 2.67 (1.75, 4.08) in Vietnam and 7.64 

(3 .88, 15 .0) in Indonesia. BMI was significantly and positively correlated with both SBP and 

DBP in all the three populations (r = 0.23 - 0.27, P<0.01). In a similar study of 18,702

African resident in Africa, Caribbean, United States and United Kingdom, Cappuccio et al 

found a positive relationship between body mass index and both systolic and diastolic blood 

pressure, but the effect of BMI on blood pressure levels diminishes as BMI increases which 

suggests a con1plex interplay between excess body weight, adiposity, energy expenditure and 

blood pressure (Cappuccio et al, 2008). In a cross-sectional study of four rural and urban 

communities in SSA (Nigeria, Kenya, Tanzania and Na1nibia) involving 7,568 adults, BMI 

independently predicted blood pressure level in all the study populations (Hendriks et al, 

2012). Furthermore, a South African study on the association of waist and hip 

circun1ferences with l1ypertension in young adults showed that waist circumference correlated 

signi·ficantly with blood pressure in females and not males. 

In Nigeria, a study of 335 urban and 332 rural dwellers in Abuja reported that waist 

circumference and abdotninal height were predictors of systolic blood pressure in rural and 

urban men respectively (Adediran et al, 20 13). Also in a study of 231 staff of a tertiary 

l1ospital in Yenagoa reported that body mass index, waist circumference (WC) and waist hip 
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ratio had significant association with hypertension but only older age and \.Vaist 

circumference predicted hypertension (Egbi et al, 2015). In a study of 13504 nationally 

representative population of Nigerians showed that body mass index was an independent 

predictor of hypertension (Murthy et al, 2013). Furthermore, a recent study of 482 adults 

(aged 16-40years) reported that there is weak positive correlation benveen waist hip ratio and 

diastolic blood pressure (diastolic BP: r = 0.122, p = 0.008) in both sexes (Onuoha et al, 

2016). 
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3.1 Study Design 

This was a cross-sectional study. 

3.2 Study Area 

€HAPTER Tl-IREE 

METHODOLOGY 

The study was carried out in eight communities in seven of the sixteen local governments 

areas (LGAs) in the state which are; Adewole in Ilorin West LGA, Oke-Oyi in Ilorin East 

LGA, Pake in Ilorin South LGA, Afon in Asa LGA, Omu Aran in Irepodun LOA, Offa in 

Oyun LGA, Sl,ao in Moro LGA, and Jebba in Moro LGA. Inhabitants of K wara State are 

mai11ly Yorubas, other tribes which include, Nupe, Baruba, Fulani and Igbo also constitutes 

significant proportion of tl,e population. The people are mainly far1ners, traders, artisans, 

private employees and civil servants. Kwara state \Vas created in May 27, 1967 with the 

l1eadquarters in Ilorin, and has a population of 2,59 I ,555 (2005 estimate.). It currently 

grouped arnong Nortl1-central of tl1e six geopolitical zones in the country, and it's bordered 

by tl1e neigl1bot1ring states of Oyo, Osun and Ekiti (South-West), Kogi (South-East), Niger 

(North), and Niger Republic in the West. Kwara State l1as a Federal University, a State 

University, a private University, a Federal Polytechnics, a State Polytechnics, a State College 

of Education, and a recently approved additional private University. 

3.3 Study population 

Adults age I 8years and above who are resident in the eight stated communities 

3.3.1 Inclusion criteria 

All adults I 8years and above who willingly consented to participate in the study 
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3.3.2 Exclusion criteria 

i. Adults aged 18years and above who refused consent to participate in the study

ii. Individuals less than I &years

iii. Pregnant women

3.4 Sample size calculation 

Tl,e sample size was arrived at using the following formula88 :

n = l pq

cf 

Where 

n = The desired sample size (where population > 10,000) 

z = Standard normal deviation, usually set at 1.96 or 2 which corresponds to 

95% confidence level 

p = The proportion in the target population estimated to l1ave a particular characteristics, 

i.e. best estimate of the population prevalence.

q = 1-p = 0.9, for a prevalence of39.5o/o [Murthy et al, 2015] 

d = degree of accuracy desired, usually set at ±0.05 

thus, 

n
= (1.96)

2 
X 0.395 X 0.605

0.05 X 0.05 

n = 368 

However, 1612 adults participated in the study 
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3.5Sam piing technique 

The studies were carried out during the chronic disease awareness and screening activities of 

tl1e world kidney days programmes (2006, 2009-2014 and 2016) using same protocols. This 

programme was carried out by the Ilorin Renal Study Group (IRSG) which comprises the 

Nepl1rologists (including the investigator as a key personnel), Pediatric Nephrologists, 

Urologists, Chemical pathologists, Renal Histopathologists, Hematologists, Resident doctors 

in renal medicine, and Renal Nurses. They were jointly trained on the standard protocol for 

data acquisition fro1n the participants. Advance team of the IRSG was sent to the 

co1nmunities to meet the head and his cabinet to discuss the detail of the progra1n in tem1s of 

the purpose, the benefit and the procedures with any potential risk involved such as the pain 

of a needle prick when taking blood san1ples. Verbal consents were thereafter obtained fro1n 

the co1nmunity head who then mobilized tl1e co1nmunity for the screening programme, and 

venues were provided for the activities. The local government authorities \Vere equally 

informed formally, \vho also provided logistic, refreshments, some funds, and also 

participated in the activities. The programme was supported by the University of Ilorin 

Teaching Hospital. A lecture on the details of the programme was reiterated to the 

participants in Yoruba and English and those who voluntarily consented to participate in the 

screening were recruited. 

3.6Study Instruments 

• Pre-tested questionnaire

• Accouson mercury sphygmomano1neter

• Littman stethoscope

• Portable weighing (SECA) scale

• Standiometer

• Inelastic tape

• Tube racks
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• Disposable gloves

• Needle and syringes

• Fluoride oxalate and heparinized bottles

• Methylated Spirit

• Cotton wools

3.7 Data Collection 

A detailed questionnaire (appendix II) was used to document the socio-demographic, clinical 

laboratory, and kidney para,neters of the participants. They were administered by the 

investigator and other trained members of the IRSG. lnfor111ation from each participants were 

kept in strict confidentiality 

3.7.1 Clinical data collection 

Medical history was obtained from each participants such as history of cigarette smoking, 

alcohol ingestion and drug use. Significant ingestion of alcohol is defined as more than four 

(4) units (32g or one big bottle (750ml) of beer) per day for men and more than two (2) units

per day for wo1nen80
. Past medical history and family history were also obtained. Weight was

measured using the portable SECA weighing scale placed on flat hard surface with the 

subjects wearing light clotl1ing and height measured with subjects standing witl1out shoes. 

Body mass index was calculated from height and weight using the following formula89
:

BMI = Weight (kg)/Height (m2
)

The waist circumference ( cm) was n1easured with a non-elastic tape at a horizontally position 

midpoint between the costal margin and the iliac crest along the mid-axillary crest on an 

uncovered abdomen in an enclosed but illuminated room. The hip circumference (cm) was 

measured witl1 same tape at a horizontal positioned at the widest point around the greater 

trochanter. The waist-to-hip ratio was obtained by dividing the waist circumference by the 

l1ip circumference. A value >0.9 in women and> 1.0 in men is considered abnorn1al. 
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Tl1e blood pressure was measured by the investigator and other trained personnel using 

mercury sphygmomanometers with standard cuff (25cm x l 2cn1) and a Litt1nan stethoscope. 

The participants were in sitting position and the BP was measured on the right arm after 5 

minutes of rest. Korotkoff phases I and V were taken as systolic and diastolic blood pressure 

respectively. Two measurements were taken at least 5minutes apart and the value of the mean 

was used. The mean ar.terial pressure (MAP) was calculated from the for111ula. Hypertension 

was defined based on the Seventh Report of the Joint National Committee on Prevention, 

Detection, Evaluation and Treatment of High Blood Pressure (JNC VII). 

MAP (1nmHg) = DBP + (l/3 x PP) 

· 3.7.2Laboratory and kidney lengthsdata collection

• 

• 

Blood samples for measurements of random blood sugar and packed cell volume were 

collected in fluoride oxalate and heparinized bottles respectively and analyzed at the 

. Cl1e1nical Pathology Laboratory (for blood sugar), and Hematology Laboratory (for packed 

cell volu1ne) of University of Ilorin Teaching Hospital. The samples were preserved in ice

packed container between the collection and analysis which were done the same day. The 

sinologist measured tl1e lengths of botl1 kidneys using a portable ultrasound machine as part 

of tl1e screening program1ne fo1111ulated by the Ilorin renal study group . 

3.8 Data D'tanagement 

. The Data obtained were analyzed by Statistical Package for Social Services (SPSS) version 

20.0 (SPSS Inc. Chicago, Illinois) and MedCalc soft\vare, Ostend Belgium. Mean and 

standard deviations were computed for numerical variables which are nor1nally-distributed, 

while 1nedian with interquartile ranges were used for continuous variables that are not 

normally distributed. Categorical variables were summarized by proportions and percentages. 

Student t-test was used to compare tneans of numerical variables. The relationship between 
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hypertension and anthropometric indices was determined by Pearson or spearman correlation 

and logistic regression methods. A p value of <0.05 was taken as significant. 

A detailed questionnaire (appendix II) was used to document the socio-demographic and 

clinical parameters of the participants. They were administered by the investigator and other 

trained members of the IRSG. Information from each participants were kept in strict 

confidentiality. The Data obtained were analyzed by Statistical Package for Social Services 

(SPSS) version 20.0 (SPSS Inc. Chicago, Illinois) and MedCalc software, Ostend Belgium. 

Mean a11d standard deviations were computed for numerical variables which are normally

distributed, while median with interquartile ranges were used for continuous variables that 

are not normally distributed. Categorical variables were summarized by proportions and 

percentages. Student t-test was used to compare means of numerical variables. The 

relationship between hypertension and antl1ropometric indices was determined by Pearson or 

spearman correlation and logistic regression methods. A p value of <0.05 was taken as 

significant. 

3.9 Etl1ical considerations 

Verbal and written consents (Appendix I) were obtained from the com1nunity head and each 

participants after detailed explanation of the programme, and the procedures involved were 

delivered in both Yoruba and Englisl1 languages. Approval for tl1e study was also obtained 

frotn the ethical Review Con1mittee of University of Ilorin Teaching Hospital. Participation 

was voluntary and participants were free to decline recruitment or withdrawal from further 

evaluation after com1nencen1ent without suffering any loss of benefits. A strict confidentiality 

of each participant was maintained, no names was recorded on the questionnaire, however a 

study identification number was assigned to each participants to identify those who may 

require further interventions without breaching confidentiality. The data were kept in a secure 

con1puter and accessible only to the principal investigator. 

20 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



• 

CHAPTER FOUR 

RESULTS 

4.1 Baseline characteristics of the study population 

Table 4.1 shows the baseline characteristics of the 1506 participants whose data were 

analyzed out of the 1612 recruited for the study. There was :female preponderance (55%) with 

male to fernale ratio of 1 :1.2. The mean age was 44 ±14years, and majority (47.4%) were 

middle-aged, between 41 years and 60years. The mean systolic blood pressure and mean 

diastolic blood pressure were 128±24mmHg and 80± I 4mmHg respectively. The mean body 

rnass index was 26.05±5.78Kg/M2and the mean waist hip ratio was 1.00±0.32. The mean 

blood sugar and packed cell volume were 5.8±1.Srnmol/L and 39.0±4.0 %, and the average 

length of botl1 kidneys was 92.86±8.7cm . 
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Table 4.1 !Baseline characteristics of the patients (n = 1506). 

Characteristics number (%), mean ±SD, or median (range) 

Gender (Male/Female), n(o/o) 

Age (years) 

678/828 ( 45/55) 

44 ± 14 

18-40

41-50
51-60
>61

6 I I (40.6%) 
410(27.2%) 
304(20.2%) 

181(12%) 

Systolic Blood pressure (mmHg) 128± 24

Diastolic Blood Pressure (mmHg) 80 ± 14 

Weight Circurnference (m) 77.22(59-109) 

Hip Circumference (m) 78.81 (56-116) 

Weight Hip Ratio 1.00 ± 0.32 

Body Mass Index (Kg/m2
) 26.05 ±5. 78 

Right kidney length (m) 93.02 ± 8.03 

Left kidney lengtl1 (m) 92. 70 ± 9.30

Blood sugar (mrnol/L) 

Pack cell volume (o/o) 

SD; standard deviation 

5.8 ± 1.5 

39.0 ± 4.0 
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4.2. The Prevalence and pattern of hypertension in the study population 

Table 4.2 shows the prevalence and pattern of hypertension and its distribution according to 

gender. The overall prevalence of hypertension defined as systolic blood pressure of >/=

l 40rnmHg, and/or diastolic blood pressure of >/=90mmHg was 30%, with similan

prevalences in males (30.2%) and females (29.8%). The prevalence of isolated systolic 

hypertension was 8.6o/o, 9% in males and 8.2% in females. T\venty-one percent (21 %) of the 

population have both systolic blood pressure of>/=140mmHg and diastolic blood pressure of 

>/= 90rnmHg combined . 

• 
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Table 4.21 Prevalence and pattern of hypertension according to gender in the study 

population (number (0/o)) 

Blood pressure groups (mmHg) 

SBP >/= 140 

DBP >/= 90 416 (27.6) 

SBP >/= 140 & DBP >/= 90 

SBP >/= 140 & DBP < 90 

SBP < 140 & DBP >/= 90 

Total 

452 (30.0) 

188 (27.7) 

323 (2 I .4) 

129 (8.6) 

93 (6.2) 

SBP; Systolic blood pressure, DBP; Diastolic blood pressure 

24 

Male 

205 (30.2) 

228 (27.5) 

144 (21.2) 

61 (9.0) 

44 (6.5) 

Female 

247 (29.8) 

179 (21.6) 

68 (8.2) 

49 (6.0) 
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4.3. Comparison of the clinical and laboratory characteristics of male and female 

participants ,vitb hypertension 

The differences in the mean values of the clinical and laboratory variables between the male

and females who are hypertens'ive are shown in table 4.3. Women had significantly l1ighe� 

body 1nass index (30.3±6. 7Kg/m2
) than men (26.2±4. 7Kg/m2),P=O.OO I; while n1en had 

higher packed cell volume (41.3±3.lo/o) than women (37.4±3.6%), P=0.001. there was no

significant differences in the age, systolic and diastolic blood pressures, the waist and hip 

circumferences, the kidney lengths, and the blood sugar. 
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Table 4.31Comparison of the mean of the clinical and laboratory characteristics of male
and female participants with hypertension. n = 452

Characteristics 

Age (years) 

Systolic BP (mmHg) 

Diastolic BP (mmHg) 

Body n1ass index (Kg/m2)

Rigl1t Kidney ( cm) 

Left l(idney (cm) 

Waist Circu1nference (cm) 

I-lip Circumference (cm)

Waist-Hip ratio 

Random blood sugar (mmol/L) 

Packed cell volurne (o/o) 

BP; blood pressure 

Male 

52±13 

158±16 

98±10 

26.2±4.7 

95.0±8.9 

96.1±8.4 

74.5(52-9 I) 

79.1(58-101) 

0.94±0.08 

6.2±2.3 

41.3±3.1 

26 

Female P value 

50±10 0.205 

160± 18 0.327 

98±95 0.442 

30.3±6.7 0.001 

93.1±8.7 0.181 

93.6±9.5 0.104 

78.5( 44-114) 0.449 

82.8(53-10 I) .511 

0.95±0.1 1 0.578 

6.1±2.3 0.964 

37.4 ±3.6 0.001 
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4.4. Clinical and laboratory characteristics of participants with and without

hypertension 

The comparison of the clinjcal and laboratory characteristics of persons with and without

hypertension are sho\vn in table 4.4. Those with hypertension are much older (51.6±12years

? 

versus 42±13years, P=0.001), and they have higher body mass index (27.99±6.21Kg/M-

versus 25.29±5.42Kg/M2
, P=0.001), waist-hip ratio (1.02±0.38 versus 0.95±0.10, P =

0.00 I), left renal length (94.0±9.1 cm versus 92.1±9.2cn1, P=0.015). 
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4.4. Clinical and laboratory characteristics of participants ,vith and ,vithout

hypertension 

The comparison of the clinical and laboratory characteristics of persons with and without 

hypertension are shown in table 4.4. Those with hypertension are much older (51.6±12years 

versus 42±13years, P=0.001), and they have higher body mass index (27.99±6.21Kg/M
2 

versus 25.29±5.42Kg/M
2
, P=0.001), waist-hip ratio (1.02±0.38 versus 0.95±0.10, P =

0.001), left renal length (94.0±9. lcm versus 92.1±9.2c1n, P=0.015) . 
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Table 4.41 Comparison of the mean of the clinical and laboratory characteristics of 

participants with and without hypertension 

Characteristics Persons with hypertension Persons without hypertension P value

Age ( year s) 

Body m as s  in dex {Kg/m2) 

Waist-Hip r ati o 

Waist Circumference (c1n) 

I-lip Circu1nference (cm) 

Fasting blood sug ar (rnm ol/L) 

Packed cell volume(%) 

Right kidney (cm) 

Left kidney (cm) 

n =452 

51.6± 12 

27.99±6.21 

1.02±0.38 

77.21(48-100) 

81.17(56-110) 

6.0±2.0 

39.2±3.8 

93.7±8.3 

94.0±9. l 

28 

n = 1054 

42±13 

25.29±5.42 

0.95±0.10 

77 .08( 44-99) 

77.56(52-102) 

5.7±2.2 

39.1±4.0 

92.8±7.7 

92.1±9.2 

0.001 

0.001 

0.001 

0.957 

0.179 

0.231 

0.703 

0.167 

0.015 
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4.5 Age and gender distribution of hypertension in the study population

Table 4.5 shows the distribution of the prevalence of hypertension according the age groups

and gender. The pattern shows a progressive increase as age increases from 14.4% in age

18-40years to 50.3% in those at 6 I year and above. This pattern is similar in men and women.
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Table 4.51Age and gender distributions of hypertension in the study population
(number (o/o)) 

Age (years) Total Male Female 

18-40

41-50

51-60

>61

88/611 (14.4) 34/244(13.9) 

136/410(33.2) 56/188(29.8) 

13 7 /304( 45) 61 /134( 45.5) 

91/181 (50.3) 53/105(50.5) 

30 

54/361 (14.9) 

80/222(36) 

76/170 (44.7) 

38/76(50) 
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4.6. Prevalence of hypertension according to the categories of Body Mass Index

Table 4.6 depicts the prevalences of hypertension according the division of body mass index.

Those who are underweight (<18.5Kg/m2) had a prevalence of 15.9%, and this increased

progressively to 54.9% in those with BMI of 35.0-39.9 Kg!m2. Thirteen (13) individuals out 

of nineteen ( 19) who were morbidly obese(>/=40Kg/m2) were hypertension with a prevalence

of 68.4%. The trends were similar in men and women . 

• 

• 
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Table 4.61 Distributions O'f hypertension according to BMI categories in the study 
population (number (0/o)) 

BMI categories {Kg/m2)

< 18.5 

18.5 -24.9 

25.0 -29.9 

30.0 -34.9 

35.0 - 39.9 

>/=40 

BMI; body mass index 

Total 

7/44 (15.9) 

111/493 (22.5) 

89/306 (29.1) 

65/161 ( 40.4) 

28/51 (54.9) 

13/19 (68.4) 

32 

Male 

4/24 (16.7) 

70/259 (27) 

46/132 (34.8) 

21/39 (53.8) 

3/8 (37.5) 

1/1 (100) 

Female 

3/20 (15) 

41/234 (17.5) 

43/173 (24.9) 

44/122 (36.1) 

25/43 (58.1) 

U/18 (66.7) 
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4.7. Correlation of anthropometric indices and other variables ,vitli hypertension in the

study population 

The correlations of anthropometric indices and other variables with high blood pressure are

shown in table 4.7. Age had the strongest correlation (r =0.416, P=0.001), followed by body

mass index {r=0.301, P=0.001 ), waist-hip ratio (r=0.225, P=0.005), and hip circumference 

(r=0.219, P=0.00 l ). Other variables showed weak correlations with hypertension. 

' 
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Table 4.71 Correlation of anthropometric indices and other variables with blood

pressure in the study population 

Variables correlation coefficient (r) 

Age (years) 0.416 

Waist circumference (cm) 0.063 

Hip circu111ference (cm) 0. 219

Body mass index {Kg/m2) 0. 30 I

Waist-hip ratio 0.225 

Right kidney ( cm) 0.108 

Left Kidney (cm) 0.162 

34 

P value 

0.001 

0.045 

0.001 

0.001 

0.005 

0.006 

0.001 
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4.8. Predictors of hypertension in the study population 

Tl,e identified predictors of hypertension are shown in table 4.8. Waist circumference had

about 17o/o increased risk for hypertension (OR=l.169, CI=l.021-1.340, P=0.024), b ody

mass index, l 1o/o (OR=l.113, CI=l.059-1.170, P=0.001), and age 5% (OR=l.052,

CI= 1.034-1.070, P=0.00 l ). 
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Table 4.8\ Binary Logistic regression showing predictors of hypertension in the study

Population 

Predictors Odd Ratio (OR) 

Waist Circumference (cm) 

Body mass index 1.113 

Age (years) 

Confidence Interval (Cl) P value 

1.169 

1.052 

1.059 - 1.170 

36 

1.021 - l .340 

0.001 

1.034 - 1.070 

0.024 

0.001 
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Table 4.81 Binary Logistic regression showing predictors of liyperteosion in the study

Population 

Predictors Odd Ratio (OR) 

Waist Circumference (cm) 

Body mass index l .113 

Age (years) 

Confidence Interval (CI) P value 

1.169 

l .052

1.059-1.170 

36 

1.021 -1.340 

0.00 l 

1.034 -1.070 

0.024 

0.00 l 
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CHAPTER FIVE 

DISCUSSION 

5.1. Demographic characteristic of the participants

The study reports the result of a cross-sectional study of one thousand, five hundred and six

urban dwellers in eight communities spread across seven lout of the sixteen local government

areas in Kwara State in the North-Central zone of the country. The mean age of 44± I 4years

of the participants is similar to 43.9(42.8-45) years reported by Ezeala-Adikaibe et al, 2016

in tl1e study in Enugu in south easte·m part of the country. Both studies evaluated the general

populatio11s of urban dwellers using cross-sectional design. The mean age in this study is 

however significantly lower tha.n the 61± l 8.2years documented by Olamoyegun et al, 20 I 6 in 

a study carried out in a semi-urban populations in Ekiti State in tl1e South western Nigeria. 

The reason for this wide difference require further study since both studies were population 

based although semi-urban dwellers instead of urban residents were studied by Olamoyegun 

et al. However, the populations were randomly selected which largely reduced the possibility 

of a bias i11 the recruitn1ent of the participants. The significantly higher mean age of the Ekiti

study may suggest i111proved survival whicl1 requires further studies. 1n our study, females

constitute 55% of the participants. Generally, women are known to positive health seeking

habits and respond to health screening better than men. Much higher figures were

docutnerited by both studies by Ezeala-Adikaibe et al (64.7%) and Olamoyegun et al (73%).

Furthermore, the mean body 1nass index of 26.05 ±5.78Kg/m2 found in this study is similar

to that of tt1e women (26.6 (25.7-26.7) kg/m
2
) but higl1er than the men (23.7 (23.2-24.2)

kg/m2
) in the study by Ezeala-Adikaibe et al.
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5.2 Prevalence of hypertension in urban population of Kwara State

Tl1e overall prevalence of hypert · d fi d ens1on e 1ne as systolic blood pressure of>/= 140mmHg,

and/or diastolic blood pressure of>/- 90 H · 
-

mm g was 30%, with comparable prevalences 1n 

males (30.2%) aod females (29.8%). The figure is comparable to the prevalence of 30.6% in

urban population reported by Ade Joye et al, 2015; and is also comparable to 29 .5% reported

in n1en and 25o/o in \Vomen. The figure is also sirnilar to 31 % (33.5% in men and 30.5% in

women) reported by Oga et al, 3013 in Ahia state in South Eastern Nigeria, The prevalence

is however significantly higher than 19.3% (17-21.3%) reported from similar studies in rural

populations f K wara State (Hendriks et al, 2012). The prevalence is lower than 44.9% (95%

CI: 43 .5-46.3%) reported by Murthy et al, 2013 in a national survey, this remarkable

difference may be due to the difference in the age of the participants. While we recruited 

adults l 8years and above (mean age of 44 ± 14years), Murthy et al recruited individuals 

above 40 years (mean age of 59.9±12years). Also the prevalence is much higher in the semi

urban study by Olamoyegun et al, 2016 who reported 55%. This again might be due to the 

much higher (older) 1nean age of the participants compared with the younger age of 

participants in our study. Age has been a consistent risk factor for hypertension and the

prevalence increases in response to increased age. Physiological changes associated with old 

age and the consequent hemodynamic alterations such as arterial stiffness, loss of vascular

elasticity and arterioloscleros1s explain the generally recognized high blood pressure 1n older

age groups. The prevalence of hypertension in the urban slum residents 1n Enugu, was

52.5%; 55.4% in males and 50.8% in females (Ezeala-Adi�a1be et al, 2016), although both

studies were similar in terms of the study area (urban) and the age of the participants. The

I f l·c. 1 h · ·ty nd genetics may contribute to this significant difference in the
ro e o 1 ,esty es, et n1c1 a 

h 
. b h the l\\'O regions. A l\ational data is urgentl)' required to

ypertens1on prevalence e .. ,veen

properly characterize 
· and to estimate its burden in 1 igeria \\ hich ,,·ould

hypertension 
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5.2 Prevalence o·f hypertension in urban population of K,vara State 

The overall prevalence of hypertension defined as systolic blood pressure of>/= 1401nmHg, 

and/or diastolic blood pressure of>/= 90mmHg was 30o/o, with comparable prevalences in 

1nales (30.2o/o) and females (29.8o/o). The figure is comparable to the prevalence of 30.6o/o in 

urban population reported by Adeloye et al, 2015; and is also comparable to 29.5% reported 

in men and 25°/o in women. The figure is also similar to 31 % (33.5% in men and 30.5% in 

wo1nen) reported by Oga et al, 3013 in Abia state in South .Eastern Nigeria, The prevalence 

is l1owever significantly higher than 19.3% (17-21.3%) reported from similar studies in rural 

populations f K wara State (Hendriks et al, 2012). The prevalence is lower than 44.9% (95o/o 

Cl: 43.5-46.3o/o) reported by Murthy et al, 2013 in a national survey, this remarkable 

difference n1ay be due to the difference i11 the age of the participants. While we recruited 

adults l 8years and above (mean age of 44 ± 14years), Murthy et al recruited individuals 

above 40 years (mean age of 59.9± l 2years). Also the prevalence is much l1igher in the semi

urban study by Olamoyegun et al, 2016 who reported 55%. This again might be due to the 

much higher (older) mean age of tl1e participants compared \¥ith the younger age of 

participants in our study. Age has been a consistent risk factor for hypertension and the 

prevalence increases in response to increased age. Physiological changes associated with old 

age a11d tl1e consequent hemodynamic alterations such as arterial stiffness, loss of vascular 

elasticity and arteriolosclerosis explain the generally recognized high blood pressure in older 

age groups. The prevalence of hypertension in the urban slum residents in Enugu, was 

52.So/o; 55.4o/o in males and 50.8o/o in fernales (Ezeala-Adikaibe et al, 20'16), although both 

studies were similar in terms of the study area (urban) and the age of the participants. The 

role of lifestyles, ethnicity and genetics 1nay contribute to this significant difference in the 

hypertension prevalence between the two regions. A National data is urgently required to 

properly characterize hypertension and to estimate its burden in Nigeria which would 
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facilitate the development of st t · 
� · ra egies LOr tts control in Nigeria population. We found the

prevalence of combined systol' d d' · · ic an 1astol1c hypertension to be 21.4%, isolated systolic

hypertension 5.6% and isolated d' t 1· h · · · ' tas o 1c ypertens1on, 6.2o/o; the corresponding figures 1n

the study by Olamoyegun were 47 6o/c 43 65 d · · · • 0, • , an 8.9%. Isolated systolic hypertension 1s 

.more co1nmon in older age. 

5.3 Age and sex distribution of hypertension in the study population

There is a progressive increase in the prevalence of hypertension as age increases which

again reiterates a well-known fact. The prevalence in participants younger than 40 years is

14.4% and 45o/o in those oJder than SOyears which is similar to the findings by similar studies 

by Olamoyegun et al, 2016 and Ezeala-Adikaibe et al, 20 I 6. The prevalence and trends are 

similar in men and women. 

5.4 Relationship of anthropometric indices with hypertension in the study population

In this study, we found an increase in the prevalence of hypertension as body mass index 

(BM1) increases. At BMI of <18.5Kg/m2, the prevalence was 15.9%� and about 5So/o in 

those with BMI 35 Kg/m2 and above. The trend shows that men has higher prevalence of 

hypertension than women in each group of BMI except those in 35 0-39.9Kg/m:? but the

number of individuals in this group 1s small to ma"e a reasonable deductions. Further

analysis shows that BMI has significant correlation ,vith high blood pressure (r=O 301. P =

O .00 J ) . Severa I stud 1es in different populations that reported an assoc 1ation of hypertension

,vith increased BMI include, Roka et al, 201 S (United tates) Wang et al\ 20 IO (China),

Verma et al, 2 o I 3 (India), Nagai et al, 3015 (Japan), Tesfaye et al, 200 7 (Asia and A f nca ).

Cappuccio et al, 20 08 (Africa Inc I ud 1ng i geria and Africa in Diaspora). Hendriks et al, 20 12

(Sub-Saharan Africa including Nigeria), Ezeala-Adikaibeet al, 2016 ( igeria) runong other,.

. 1 h e significant correlations ,vith high blo d pressure;
Other anthropometric 1nd1ces a so av 
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waist-l1ip ratio (r=0.225, P=0.005), Hip circumference (r=0.219, P=0.001 ), and waist 

circu111ference (r=0.063, P=0.045). Many studies in Nigeria have equally documented a 

positive association betwe,en these anthropometric indices and hypertension, such as; 

Adediran et al, 2013; Egbi et al, 2015; and Onuoha et al, 2016. 

5.5 Predictors of hypertension in the study population 

Binary logistic regression methods revealed that the predictors of hypertension were; waist 

circumference (17o/o increased risk), body mass index, 11 %, and age 5o/o. The findings 

reemphasize significant contributions of increase in weight and metabolic changes to the 

development and or perpetuation of hypertension. The reduced risk for age compared with 

BMl and waist circumference remains to be determined. 

5.6 Conclusions 

The prevalence of hypertension is high in urban population of K\vara State, and is 

significantly higher than the prevalence in the rural populations. The prevalence is high in 

similar proportions in 1nen and women but it increases with age, high bod)' mass mdex and 

waist circumference. 

5.7. Recommendations 

1. Public a,vareness on the rising prevalence of hypertension in igeria and the risk factors

2 The need to fund a national study on hypertension to determine the patterns and 

associated factors in different populaltons in Nigeria 

3 Recognition of increase in weight and abdon1inal obesity in particular as mod,fiable 

predictors of hypertension among urban d,"ellers, and thus the need for lifest)'le 

changes to control them. 
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APPENDIX I 

CONSENT FORM

Research study- PREY ALENCE AND PREDICTORS OF HYPERTENSION AMONG
URBAN CO TIES IN KW ARA STATE

I · · · · · · · · · · · · · · · · · · · · · · · . . . . of • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • ••• 

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ............................... Hereby consent to participate 

in the study with the above topic. 

Dr. · · · · · · · · · .. · ................................ has explained the nature of the study with its benefits 

and risks to me. I understand that the topic is to be carried out solely for the purpose of 

medical research and I am willing to act as a volunteer for that purpose. I recognize that the 

result of the study may be of significant benefit to mankind. 

Date ................................................ . 

[signed] ...................................................... . 

[ . h . ' . ] ............................................................ witness to t e patient s signature .

I confirm that I have explained to you the purpose and nature of the study and the risks 

involved, including the fact that any my refusal to participate will not in any way affect your 

normal care by me or any member of the institution. All inforrnation obtained in this study is 

strictly confidential. Your responses will be identified by a study code number. Your name 

will not be used in this study. If any information is published, there will not be any 

information which would identify you as a participant. I know the consequences of any false 

declaration on th is or any other form. 

Date ............................................... (signed) .............. .

48 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



APPENDIX I 

CONSENT FORM 

Research study- PREVALENCE AND PREDICTORS OF HY 
URBAN COMMUNI 

PERTENSION AMONG 
TIES IN KW ARA ST ATE

I · · · · • · · · · · • · · • · · · · • • · · • . · . . of • • • • • • • • • • • • • • • • • • • • • • • • • • •  • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •••

·· · · · · · · · · · · · · · · · · · · · · · · · · · Hereby consent to rt' 
·

t · · · · · · · · · · · · ·...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. pa tcipa e 

in the study with the above topic. 

Dr. · · · · · · · · · ·. · · · .............................. has explained the nature of the study \.vith its benefits 

and risks to me. I understand that the topic is to be carried out solely for the purpose of 

n1edical research and I am \.villing to act as a volunteer for that purpose. I recognize that the 

result of the study may be of significant benefit to 1nankind. 

Date ................................................ . 

[signed] ...................................................... . 

[ .  h . ' .  
] ............................................................ witness to t e patient s signature . 

I confirm that I have explained to you the purpose and nature of the study and the risks 

involved, including the fact that any my refusal to participate will not in any way affect your 

normal care by me or any member of the institution. All information obtained in thls study is 

strictly confidential. Your responses will be identified by a study code number. Your name 

will not be used in this study. If any infor111ation is published, there will not be any 

infor111ation wl1ich would identify you as a participant. I know the consequences of any false 

declaration on this or any other form. 

Date ............................................... (signed) .............. .
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APPENDIX II 

PREY ALEN CE AND PREDICTORS OF HYPERTENSION AMONG 

URBAN CO ITIES IN KW ARA ST ATE 

QUESTIONNAIRE 

Section A: Biodata 

Name ................... . • • • • • • • • • • • • • • • • • •
Age .................. . 

Sex ........................ Occupation • • • • • • • • • • • • • • • • • • • • • • • • • • •

Mobile phone number 1: .................................. . 

Mobile pl10ne number 2: ............................. . 

Section B: Medical History

Hypertension 

Renal disease 

Haematuria 

D 

D 

D 

Diabetes mellitus O Sickle cell

Facial swelling 

None 

0 Leg swelling

D 

D 

D 

Antil1ypertensive Oalgesic ope ........................ .

Local concoction 0 

Hypertension 

Alcohol 

0 Diabetes 

D 
Smoking

Section C: Clinical Examination

* Weight (kg) ................... · · · · · · · · ·

* Height(1n) ........................... .

D 

D 

None 0

None 0

Body mass index (Kg/m2) •.••• • • • · • • • • · • • • • • • • • • • • • • • • • • • • • • • • • •

* Waist Circu1nference (cm) ..................... .

* Hip Circt11nference ( cm) .................... .

* W . t/H" t'o a1s 1p ra1 .............................. .

* Blood pressure (m1nHg): 1 51 reading =2
nd reading =
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APPENDIXIl

P.REV ALEN CE AND PREDICTORS OF HYPERTENSION AMONG
URBAN CO ITIES IN KW ARA STATE

QUESTIONNAIRE 

Section A: Biodata 

Name .................. . 
• • • • • • • • • • • • • • • • • • • Age .................. . 

Sex ........................ Occupation 
• • • • • • • • • • • • • • • • • • • • • • • • • • •

Mobile phone number 1: .................................. . 

Mobile phone number 2: ............................. . 

Section B: Medical History 

Hypertension 

Renal disease 

Haematuria 

D 

D 

D 

Diabetes mellitus D 
Facial swelling 

None 
D 

D 

Sickle cell 

Leg swelling 

D 

D 

Antihypertensive Oatgesic ope ........................ . 

Local concoction D 
Hypertension 

Alcohol 
D Diabetes 

D S1noking 
D 

D 

None D 
None D 

Section C: Clinical Examination 

* 

* 

* 

* 

* 

* 

* 

Weight (kg) ....................... · · · · · 

Height(m) ........................... . 

Body mass index (Kg/m2) .•.•••..•• · • · • • • • · · · • · • • · • • • •• · ••.•••••

Waist Circumference ( cm) ..................... . 

Hip Circumference ( c1n) .................... . 
. t/H. . Wais 1p rat10 .............................. . 

Blood pressure (m1nHg): 1 st reading =2nd reading =
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Average = 

Section D: Laboratory Investigations 

• Fasting blood glucose 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •••

• PCV (%) .............................................. . 

• Urine protein ( +) ........................................ . 

• UrineBlood(+) ...................................... . 

Section E: Kidney Ultrasonigraphy 

Right kidney length ( c1n) ................................. · 

Left kidney length (cm) ............................. · · · · · · 
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(mmol/L) 
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• 

Average= 

Section D: Laboratory Investigations

• Fasting blood glucose 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• •

• PCV(%) .............................................. . 

• Urine protein ( +) ........................................ . 

• UfineBlood(+) ...................................... . 

Section E: Kidney Ultrasonigraphy 

Right kidney length ( c1n) ................................. . 

Left kidney length (cm) .................................. . 

50 

(mmol/L) 
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