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Abstract
To review studies on hypertension in Nigeria over the 
past five decades in terms of prevalence, awareness and 

treatment and complications. Following our search on 
Pubmed, African Journals Online and the World Health 
Organization Global cardiovascular infobase, 1060 re-
lated references were identified out of which 43 were 
found to be relevant for this review. The overall preva-
lence of hypertension in Nigeria ranges from 8%-46.4% 
depending on the study target population, type of 
measurement and cut-off value used for defining hyper-
tension. The prevalence is similar in men and women 
(7.9%-50.2% vs  3.5%-68.8%, respectively) and in the 
urban (8.1%-42.0%) and rural setting (13.5%-46.4%).
The pooled prevalence increased from 8.6% from the 
only study during the period from 1970-1979 to 22.5% 
(2000-2011). Awareness, treatment and control of hy-
pertension were generally low with attendant high bur-
den of hypertension related complications. In order to 
improve outcomes of cardiovascular disease in Africans, 
public health education to improve awareness of hyper-
tension is required. Further epidemiological studies on 
hypertension are required to adequately understand and 
characterize the impact of hypertension in society.
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INTRODUCTION 
Hypertension is a common, important and major global 
public health problem[1].

Its prevalence has been found to be 44% in West-
ern Europe and 28% in North America. It has been 
documented as a threat to the health of  people in sub-
Saharan Africa and a major contributor to morbidity 
and mortality in the sub-region[2-4]. There is emerging 
evidence to show that the pattern of  diseases in sub-
Saharan Africa is changing, with non-communicable 
diseases (NCD) responsible for about 22% of  the total 
deaths in the region in 2000, cardiovascular disease alone 
accounting for 9.2% of  the total mortality [World Health 
Organization (WHO) 2002]. According to Kearney et al[5], 
by 2025 about 75% of  the world hypertensive popula-
tion will be in developing countries. In Nigeria for ex-
ample, it is the number one risk factor for stroke, heart 
failure, ischemic heart disease, and kidney failure. With 
an increasing adult population as well as rising preva-
lence of  hypertension, Nigeria will experience economic 
and health challenges due to the disease if  the tide is not 
arrested. As far back as the early 60s a lot of  interest 
has been shown by workers on the blood pressure of  
Nigerian Africans. The essence of  this work is to review 
studies on hypertension as well as hypertension research 
in the country.

COUNTRY PROFILE
Nigeria is classified as a low-middle income country with 
a Gini Index of  43.7 and income per capita of  $1490. 
49% of  the population is living in urban areas, the gross 
national income per capita is $2070. Life expectancy at 
birth is 51 years for both sexes (53 for men and 54 for 
women).The probability of  dying between 15 and 60 
years for men and women (per 1000 population) is 377 
and 365 respectively. The mortality rate for under 5s is 
138/1000 and the maternal mortality ratio is 840/105 
live births. Non-communicable diseases contribute about 
14% of  the number of  years of  life lost. The number 
of  doctors/10 000 population is about 4. Five point one 
percents of  men and 9.0% of  women aged 20 years and 
above are obese; 11.9% of  men and 1.0% of  women 
aged 15 years and above smoke cigarettes.

The prevalence of  HIV (per 1000 adults aged 15-49 
years) is 36 while the prevalence of  tuberculosis (per 
100 000 population) is 497[6-8].

METHODS
The Pubmed scientific database was searched from 1950-
2011 for studies of  blood pressure and hypertension in 
the country. The search criteria were “Hypertension”, 
“High Blood Pressure” and “Nigeria”. Studies conducted 
mainly on adult subjects were included.

Additional references were sought from retrieved 
publications. The African index medicus, African Journal 
Online and WHO Global cardiovascular infobase were 

also searched.
All the data collected were entered into an excel spread-

sheet. Information collected include: first author’s name, 
year of  publication, place of  study, study design, popula-
tion, sample size, mean age range, proportion of  women 
enrolled, mean age, and prevalence of  hypertension in the 
sample population as well as in men and women.

The pooled prevalence rate of  hypertension was 
computed for the period 1970-1979, 1990-1999, and 
2000-2011 from community-based studies. 

RESULTS 
Our search yielded a total of  1060 references. However 
30 publications were found to be useful for this review. 
An additional 13 articles were retrieved through the re-
view of  the bibliography of  the earlier obtained articles. 
Figure 1 is a summary of  the selection process. These 
cross-sectional studies were published between 1960 and 
2012 in 12 of  the 36 states of  Nigeria: Oyo[9-22], Enu-
gu[23-27], Lagos[28,29], Osun[30,31], Edo[32-35], Cross-River[36,37], 
Akwa-Ibom[37], Rivers[38], Kastina[39], Sokoto[40], Borno[41] 
and Abia[42]. Three of  the studies involved more than 
one state[37,43].

In terms of  geopolitical spread, the majority of  studies 
were conducted in the Southwestern part of  the country; 
some of  the studies were conducted before 1990 while 
the majority were after 1990.

Historical vignette 
Many years ago it was generally believed that high blood 
pressure was rare in native Africans. This was based on 
reports mainly by workers on the eastern coast of  the 
continent such as Cooke[44], Donnison[45], Jex-Blake[46] and 
Vint[47].

328 December 26, 2012|Volume 4|Issue 12|WJC|www.wjgnet.com

1060 titles/abstracts 
retrieved from

1024 articles 
considered

30 articles included 
in the review

13 additional article 
were retrieved by 

review of references of

43 articles were 
finally included in the 

review

Figure 1  Selection process.



The earliest report of  hypertension in Nigerian Af-
ricans was probably by Callander[48]. He commented on 
the blood pressure of  army recruits and Nigerian sol-
diers at routine medical examination. He noted that in 
100 healthy soldiers, 52 had a systolic blood pressure > 
140 mmHg, and 23 had a diastolic blood pressure (BP) 
> 90 mmHg.

His observations from the army recruits were more 
remarkable. In 400 recruits aged between 19-24 years, 
42.5% were rejected on account of  elevated blood pres-
sure and “this after an hour’s rest and amytal sedation 
before the pressure was recorded”.

In two reports in 1956, hypertension was document-
ed as a cause of  cardiovascular disease in Nigerians.

Beet et al[49] noted that it was responsible for 34% of  
cases of  heart failure in Northern Nigeria while Nwokolo 
et al[50] also documented some cases in Enugu in the East-
ern part of  the country. Also Lambo et al[51] reported on 
the association of  high blood pressure and mental disor-
der in elderly psychiatric patients in the Western region. 

The earliest and first large scale study of  blood pres-
sure in Nigerians was by Abrahams et al[11]. The study 
was conducted in a rural town of  Ilora which is about 50 
km north of  Ibadan. They noted, like most other studies 
conducted during that period, in Caucasians and Ameri-
can Blacks that blood pressure rose with age in both men 
and women. However, they did not document any clear 
relationship between blood pressure, weight climate and 
diet. This was followed by studies by Smith[28] in Lagos, 
Akinkugbe et al[9] in Ibadan, Johnson[52] in Lagos, Oviasu 
et al[32-35] in Benin city and Oyediran in Epe near Lagos.

Akinkugbe is generally regarded as the father and 
doyen of  blood pressure and hypertension research in 
Nigeria because of  his seminal work in this field in the 
late 60s and 70s[9,10,53-62]. He documented that: (1) Systolic 
blood pressure rose with age in both sexes and in all age 
groups from 12-70 years. This trend was less marked in 
diastolic blood pressure; (2) Blood pressure levels were 
similar in women from rural and urban areas but seemed 
much higher in urban than in rural men; (3) The rate of  
rise of  pressure was more rapid in earlier decades than 
subsequently; (4) There was little correlation with weight 
and much less so with height after 40 years of  age; (5) 
The incidence of  proteinuria was highest in the early 
teenage group years, but did not relate to blood pres-
sure trends; and (6) Casual systolic and diastolic pressure 
differed in no important respects from those in Negro 
populations in the Caribbean, but systolic and diastolic 
values are marginally higher in United States Negroes 
than in West Indian or West African Negroes”.

Cole et al[63] was the first to conduct a drug trial on 
hypertensive patients and this was followed by a series 
of  work by Salako et al[64-69]. Falase et al[70-72] demonstrated 
the lack of  effect of  low doses of  prazosin in the treat-
ment of  hypertension in Nigeria.

A series of  studies by Salako and Falase showed that 
Nigerians responded well to thiazide diuretics and cal-

cium channel antagonists when these drugs were used 
as monotherapy. Other classes of  drugs, such as beta 
adrenergic blockers, require the use of  high doses before 
they are effective in Nigerian hypertensives. The use of  
high doses of  these drugs often causes unacceptable side 
effects. These classes of  antihypertensive drugs are, how-
ever, effective in low doses when they are combined with 
either thiazide diuretics or calcium channel antagonists 
or both. Effective management of  hypertension in Ni-
gerians therefore requires the use of  thiazide diuretics or 
calcium channel antagonists as monotherapy or in com-
bination with other classes of  antihypertensive agents.  

Osuntokun et al[73-76] first studied hypertension in dia-
betic subjects in the country and showed in many seminal 
research studies the contribution of  hypertension as a risk 
factor for stroke in hospital based and population based 
studies. Akerele documented hypertension in Nigerian chil-
dren in 1974. The relation of  renal disease, hypertension 
and schistosomiasis was explored by Soyannwo et al[77-81].

Table 1 shows the hypertension research from 1961-1981.

Diagnosis of hypertension 
Earlier studies used 160/95 mmHg as the benchmark 
for the diagnosis of  hypertension. The vast majority of  
studies which were conducted in the last 20 years used 
140/90 mmHg as the cut off.

Twenty of  the studies were carried out in urban pop-
ulations, 11 in rural communities, while the remaining 
6 were conducted both in urban and rural populations. 
The majority of  the population based studies used multi-
stage cluster sampling.

Sampling in five of  the studies was by convenience 
(during free medical programmes).

The sample size in the studies ranged from 132 to 
4930 subjects. The proportion of  women who partici-
pated ranged from 24.9% to 71.2% while the mean age 
of  the population ranged from 31.6 years to 61.2 years.

Prevalence of hypertension 
The prevalence of  hypertension in both men and wom-
en ranged from 8% to 46.4%; with regards to gender, 
the prevalence of  hypertension ranged from 7.9% to 
50.2% and 3.5% to 6.8.8% in men and women, respec-
tively. The reported prevalence in rural areas ranged 
from 13.5%-46.4% in both sexes, 14.7%-49.5% in men 
and 14.3-68.8% in women. Data from urban studies re-
vealed a range of  8.1%-42.0% in both men and women, 
7.9%-46.3% for men and 3.5%-37.7% for women. In 
general hypertension prevalence was higher in urban 
than rural areas (Table 2).

Pooled prevalence and trend: A prevalence of  8.9% 
was estimated from the only community-based study avail-
able for 1970-1979. For 1990-1999, the pooled prevalence 
of  hypertension was 15.0% (CI 13.7-16.3). The pooled 
prevalence increased significantly to 22.5% (CI 21.8-23.2) 
from 2000 to 2009. 
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Impact of  blood pressure cut-off  threshold on the 
prevalence of  hypertension: In a study of  the preva-
lence and patterns of  hypertension in a semi-urban 
community in South Western Nigeria, Adedoyin et al[31] 

demonstrated that with a cut-off  value of  ≥ 140/90 
mmHg for the diagnosis of  hypertension, the prevalence 
was 36.6% (isolated systolic hypertension (ISH) in 22.1% 
and isolated diastolic hypertension (IDH) in 14.5%).

On the other hand when the threshold was increased 
to 160/95 mmHg, only 13.35% were found to be hyper-
tensive (6.63% had both ISH and IDH).

A male:female ratio of  1.7:1 and 1:5 was documented 
for blood pressure of  ≥ 140/90 mmHg and ≥ 160/90 
mmHg, respectively.

Impact of  age: In all the studies, the most likely deter-
minant of  blood pressure and presence of  high blood 
pressure was age. BP was shown to increase steadily with 
age from the youngest to the oldest age brackets, irre-
spective of  gender.

It appears that population mean blood pressure has 
increased over the years since the first survey by Abra-
hams et al[11]. This may be due to an increase in detection 
rather than a temporal increase as the observation is lim-
ited by a lack of  serially conducted studies in any of  the 
populations.

Comparison of  prevalence of  hypertension in Ni-
geria with some other parts of  Sub-Saharan Africa: 
Figure 2 shows the comparison of  prevalence of  hyper-
tension in different parts of  Sub-Saharan Africa, including 
Nigeria, as estimated for 2008 by Twagirumukiza et al[97]. 
The overall prevalence of  hypertension was put at 18.4% 
for Nigeria compared with a prevalence of  10.35% for 
Ethiopia and 23.0% for Ghana (Figure 3). 

Hypertension awareness, treatment and control   
As in many populations of  the world, the awareness of  
hypertension is low in Nigeria. In four of  the studies, the 
reported awareness rates were 14.2% in rural areas by Ol-
adapo et al[22], 18.5% in Edo State[98], and 29.4% and 30.0% 
in semi-urban and urban populations in Enugu State[25,26].

The proportion of  hypertensives on treatment was 
reported to be 21% (23.7% men, 17.5% women) by 
Ekwunife et al[99] and 18.6% (19.0% men, 18.4% women) 
by Oladapo et al[22]. 
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  No. Author Year Comments
  1 Abrahams et al[11] 1961 First population based study of blood 

pressure in the country. Studied the 
systemic blood pressure of rural Nige-
rians resident in Ilora 

  2 Monekosso[82] 1964 Reported some cases in a clinical sur-
vey of a village in South West Nigeria

  3 Smith[28] 1966 Studied  blood pressure of urban 
inhabitants in Lagos

  4 Akinkugbe[56] 1968 Documented the rarity of hypertensive 
retinopathy in Nigerians

  5 Akinkugbe et al[57] 1968 Reported on the rarer causes of hyper-
tension in Nigeria

  6 Akinkugbe et al[9] 1968 Wrote on arterial blood pressure in 
rural Nigerians in Eruwa

  7 Akinkugbe[58] 1969 Reported on the hypertensives diseases 
in Ibadan , Nigeria

  8 Akinkugbe[60] 1969 Wrote on antihypertensive therapy in 
the African context

  9 Ojo et al[83] 1969 Studied hypertension in pregnancy
  10 Akinkugbe[59] 1969 Reported on the result of his survey of 

blood pressures in school children
  11 Cole et al[63] 1970 First documented drug trial (Declinax) 

in hypertensive Nigerians
  12 Brockington[84] 1971 Reported on postpartum hypertensive 

heart failure
  13 Johnson[52] 1971 Reported on his study of blood pres-

sure in rural areas around Lagos
  14 Carlisle[85] 1971 Reported on the remission of hyperten-

sion in some Nigerians
  15 Salako[64] 1971 First trial of oral thiazides
  16 Salako[65] 1971 Reported on serum electrolytes in 

hypertensive Nigerians
  17 Salako[66] 1972 Reported on electrolyte changes follow-

ing thiazide therapy in hypertensive 
Nigerians

  18 Osuntokun et al[73,74] 1972 Seminal work on hypertension in dia-
betic Nigerians

  19 Salako et al[67] 1973 Evaluated the usefulness of Moduretic  
in the treatment of hypertension in 
Nigerians

  20 Akinkugbe et al[61] 1974 Reported on the experience with beta 
blockers in hypertension management

  21 Aderele[86] 1974 Documented on hypertension in Nige-
rian children

  22 Akinkugbe[87] 1976 Studied blood pressure in non-preg-
nant women

  23 Falase et al[70] 1976 Demonstrated lack of effect of low dose 
prazosin in hypertensive Nigerians

  24 Etta et al[88] 1976 Assessed the relation of blood pressure 
to indices of obesity

  25 Olatunbosun et al[89] 1976 Evaluated the relation of blood pres-
sure to heavy metals

  26 Jain et al[90] 1977 Reported on the incidence of hyperten-
sion in Abuth Zaria

  27 Akinkugbe et al[62] 1977 Conducted a biracial study of blood 
pressure in school children

  28 Olatunde et al[91] 1977 Trial of beta blockers in hypertensive 
Nigerians

  29 Osuntokun et al[75,76] 1977 Demonstrated through hospital regis-
try and population based studies that 
hypertension is a major risk factor for 
stroke in Nigeria

  30 Abdurrahman et al[92] 1978 Studied blood pressure in school chil-
dren in Northern Nigeria

  31 Mabadeje[93] 1979 Conducted a trial of chlorthalidone in 
hypertensive Nigerians

Table 1  Events in the first 21 years of blood pressure and 
hypertension research in Nigeria (1961-1981)

  32 Falase et al[71,72] 1979 Documented poor response of hy-
pertensive Nigerians to Beta blockers 
monotherapy

  33 Alakija[94] 1979 Pilot study of hypertension in Benin 
City

  34 Abengowe et al[95] 1980 Reported on the pattern of hyperten-
sion in Northern Savannah

  35 Oviasu et al[32-35] 1980 Document on blood pressure and 
hypertension in urban city of Benin/ 
Occupational factors in hypertension

  36 Ladipo[96] 1981 Carried out a study on hypertensive 
retinopathy in Ile-Ife

Ogah OS et al . Blood pressure and hypertension in Nigeria
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  No. First author Year Study 
location State Region BP cut 

off Target population Setting Sample 
size % all % men % women

  1 Abrahams et al[11] 1960 Ilora Oyo SW 160/90 Community based Rural   457      13.3 NA NA
  2 Smith[28] 1961 Lagos Lagos SW 160/95 Hospital based Urban   207        8.8        9.5        7.9
  3 Akinkugbe et al[9,10] 1968 Eruwa Oyo SW 140/90 Community based Rural 3602      10.1        9.1      11.2
  4 Johnson[52] 1971 Lagos Lagos SW 160/95 Community based Urban 1392        8.9        7.9        9.9
  5 Jain et al[90] 1977 Kaduna Kaduna NW 160/95 Hospital based Urban 2950        3.8        2.9        4.9
  6 Oviasu et al[32,33] 1978 Isi-uwa Edo SS   160/100 Community based Rural 1482        2.1        2.8        0.5
  7 Oviasu et al[34,35] 1980 Benin city Edo SS 140/90 Civil servants Urban 1265      13.3      14      10
  8 Idahosa[110] 1987 Benin city Edo SS 140/90 Civil servants Urban 1450      15.1 NA NA
  9 Ogunlesi et al[12] 1991 Ibadan Oyo SW 160/95 Male factory workers Urban   541        8
  10 Ekpo et al[36] 1992 Calabar Cross 

river
SS 160/95 Civil servants, factory 

workers, plantain 
workers

Urban 4382        8.1        8.9        3.5

  11 Bunker et al[111] 1992 Benin city Edo SS 140/90 Civil servants Urban   559      20-43      21.6      12.5
  12 Kaufman et al[16] 1996 Ibadan Eyo SW 140/90 Community based Urban   205      11
  13 Kaufman et al[17] 1996 Ibadan Oyo SW 140/90

(160/95)
Rural farmers/urban 
poor/retired railway 

workers

Rural/urban   598 14,25,29
(3,11,14)

- -

  14 Cooper et al[112] 1997 National National National 140/90 Community based Rural 2509      14.5      14.7      14.3
  15 Akinkugbe[113] 1997 National National National 160/95 Community based Rural/urban 4930      10.7
  16 Owoaje et al[14] 1997 Ibadan Oyo SW 140/90 Community based Urban   247      23.4      22.2      24.3
  17 Kadiri et al[114] 1999 Ibadan Oyo SW 160/95 Civil servants Urban   917        9.3        9.8        8
  18 Olatunbosun et al[13] 2000 Ibadan Oyo SW 160/95 Civil servants Urban   998      10.3      13.9        5.3
  19 Lawoyin et al[20] 2002 Ibadan Oyo SW 140/90 Community cohort Urban 2144      12.4      12.1      12.7
  20 Onyemelukwe[115] 2003 Lagos Lagos SW 140/90 Community based Rural/urban 1082 SHT 22.5,

DHT 24.7
NA NA

  21 Akinkugbe[116] 2003 Lagos Lagos SW 140/90 Community based Rural/urban 1018      34.8      36.2      33.5
  22 Erhun et al[117] 2005 Ile-ife Osun SW 140/90 University commu-

nity
Urban 1000      21      23.3      16.4

  23 Oghagbon et al[118] 2008 Ilorin Kwara NC 140/90 Factory workers Urban   281      27.1      28.4      22.9
  24 Omuemu et al[98] 2007 Udo Edo SS 140/90 Community based Rural   590      20.2      26.2      13.2
  25 Ukoh[119] 2007 Benin city Edo SS 140/90 Hospital based Urban 2852      20.2 NA NA
  26 Nwankwo et al[41] 2008 Maiduguri Borno NE 140/90 Community based Rural/urban   224      40 (urban), 27.8 (rural)
  27 Adedoyin et al[31] 2008 Ile-ife Osun SW 140/90 Community based Rural 2250      18.7      15.5      21
  28 Ekore et al[21] 2009 Ibadan Oyo SW 140/90 Hospital based Urban   405      30.6      34.4      28.2
  29 Ulasi et al[26] 2010 Njodo Nike, 

Enugu
Enugu SE 140/90 Community based Semi-

urban/rural
1939 35.4 (ur-

ban), 25.1 
(rural)

NA NA

  30 Ekwunife et al[99] 2010 Nsukka Enugu SE 140/90 Community based Urban   756      30      40.3      24.7
  31 Sani et al[39] 2010 Katsina Katsina NW 140/90 Hospital based Urban   300      25.7      27.9      24
  32 Adegoke et al[30] 2010 Ile-ife Osun SW 140/90 Community based Rural   132
  33 Oladapo et al[22] 2010 Egbeda Oyo SW 140/90 Community based Rural 2000      20.8      21.1      20.5
  34 Ahaneku et al[27] 2011 NA Enugu SE 140/90 Community based Rural   218      44.5      49.5      42.3
  35 Onwubere et al[24] 2011 Ezeagu Enugu SE 140/90 Community based Rural   858      46.4      31.2      68.8
  36 Ejim et al[23] 2011 Imezi owa, Enugu SE 140/90 Community based Rural 

(middle 
age/elderly)

  858      50.2      44.8

  37 Ulasi et al[25] 2011 Enugu Enugu SE 140/90 Traders Urban   731      42      46.3      37.7
  38 Hendriks et al[120] 2011 Afon and 

Ajasse Ipo
Kwara NC 140/90 Community based Rural 2678      19.3 NA NA

  39 Isezuo et al[40] 2011 Sokoto Sokoto NW 140/90 Community based Rural   782      24.8      25.9      23.6
  40 Andy et al[37] 2012 CRS/AK CRS/AK SS 140/90 Community Based Rural 3869      23.6      31.2      18.1
  41 Onwuchekwa et al[38] 2012 Kegbara-

Dere
Rivers SS 140/90 Community based Rural 1078      18.3 - -

  42 Odugbemi et al[121] 2012 Lagos Lagos SW 140/90 Traders Urban   400      34.8 - -
  43 Ogah et al[42] 2012 Abia Abia SE 140/90 Community Rural/urban 2983 SHT 31.4,

DHT 22.5
Rural:

SHT 33.5,
DHT 23.4;

Urban:
SHT 33.6,
DHT 20.6

Rural:
SHT 30.5,
DHT 25.4;

Urban:
SHT 26.4,
DHT 18.4

Table 2  Prevalence of hypertension in 38 studies in Nigeria (1960-2011)

SW: South west; SE: South east; SS: South south; NW: North west; NE: North east; NC: North central; NA: Not available; SHT: Systolic hypertension; DHT: 
Diastolic hypertension; BP: Blood pressure.
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Blood pressure control was poor; it was reported as 9% 
(5% in men and 17.5% in women) by Ekwunife et al[99].

Studies on pathophysiology of hypertension in Nigeria
Osotimehin et al[100] estimated plasma Na+-K+ ATPase 
inhibitor by a technique in which it competes with oua-
bain for binding on red cells in normotensives without 
a family history of  hypertension, normotensives with a 
family history of  hypertension and hypertensive individ-
uals. They observed that plasma levels of  the inhibitor 
were significantly higher in the last two groups and that 
this correlated positively with urinary sodium excretion 
in the three groups.

In another study, the author demonstrated low renin 
activity in hypertensive Nigerians[101].

Ogunlesi et al[102] and Aderounmu et al[103] studied in-
tracellular sodium and blood pressure and showed that 
erythrocyte sodium (ENa) was higher in hypertensives 
compared with normal controls. ENa also correlated with 
systolic and diastolic blood pressure. Obasohan et al[104] 
went further to demonstrate higher sodium-lithium 
counter-transport (SLC) activity and ENa levels both in 
hypertensive subjects and their offspring.

In a more recent study, Adebiyi et al[105] showed that 
plasma noradrenaline level was higher in hypertensive 
subjects compared to control subjects. Hypertensive Ni-
gerians also have lower levels of  plasma renin, angioten-
sin converting enzyme (ACE) and atrial natriuretic pep-
tide (ANP). Systolic blood pressure positively correlated 
with plasma noradrenaline but negatively with renin, 
ACE and ANP. This finding of  high noradrenaline levels 
in hypertensive Nigerians supports the hypothesis that 
activation of  the sympatho-adrenergic system might play 

a dominant role in the pathophysiology of  hypertension 
in Nigerians.

Several workers have also demonstrated higher salt 
taste and salt taste threshold in hypertensive individuals 
as well as their offspring compared to their normoten-
sive counterparts[106-108].

However such a relationship was not demonstrated 
in adolescent school children[109].

Hypertension related admissions in Nigeria
In a review of  the prevalence of  hypertension and its 
complications among medical admissions in Enugu, 
South Eastern Nigeria, 18% (1360 subjects out of  the 
7399 admissions in the period between December 1998 
and November 2003) had hypertension related diseases. 
Hypertensive congestive cardiac failure accounted for 
26.5% of  cases and 46.1% of  hypertension related 
complications. Hypertension with its complications ac-
counted for more than two-thirds (69.6%) of  the cardio-
vascular system admissions[122,123].

In a three year review of  adult hypertensive admis-
sions in Benin city (South-South Nigeria), Ukoh[119] re-
ported that 575 out of  the total of  2852 adult medical 
admissions in Benin were as a result of  high blood pres-
sure related morbidities. The most common hypertensive 
complications were stroke, congestive cardiac failure and 
chronic kidney failure.

In another report from the same region, stroke was the 
commonest cause of  death at the medical emergency room 
of  the University of  Portharcourt teaching hospital[124].

In a review of  424 hypertension related admissions 
in the same hospital (173 males and 251 females, aged 
18-100 years with a mean of  56.5 ± 16.2); stroke was 
responsible for 169 (39.9%) hypertensive complications. 
“Heart failure occurred in 97 (22%) cases while renal 
failure and encephalopathy accounted for 40 (9.4%) 
and 7 (1.7%) hypertensive complications, respectively. 
There were 99 deaths out of  which 51 (51.5%) were due 
to stroke, 14 (14.12%) were due to heart failure, and 12 
(12.1%) were due to renal failure”[125].

During the same period, 191 of  the hypertension 
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related admissions died giving a case fatality of  42.9%. 
Eighty six (45%) of  the deaths occurred during acute 
hypertensive crises such as stroke, hypertensive encepha-
lopathy and acute renal failure. Other important compli-
cations leading to death included heart failure (17.3%) 
and renal failure (16.8%)[125].

High blood pressure also contributed to the burden 
of  adult medical admissions in Uyo (Southern Nige-
ria): hypertension related heart failure, stroke or severe 
uncontrolled hypertension. This was shown to be com-
moner in the wet seasons of  the year[126].

In Sokoto (Northwestern Nigeria), Isezuo et al[127] 
documented hypertension related admissions in 440 sub-
jects admitted in a tertiary centre between 1995 and 2000. 
Hypertension related morbidities included heart failure 
(36.4%), stroke (34.8%) and chronic renal failure in 7.1% 
and other conditions in 21.7%. Hospital admissions for 
hypertension related morbidities were more generally 
higher in the rainy season than the dry season.

Kolo et al[128] studied hypertension related admissions 
and outcomes in a tertiary hospital in Bauchi (North 
Eastern Nigeria). They documented that out of  the 3108 
admissions into the medical ward of  the hospital, 735 
(23.7% were related to hypertension with an excess mor-
tality of  42.9%. Stroke was the commonest complica-
tion, accounting for 44.4% of  cases and had the highest 
mortality (39.3%). This was followed by chronic kidney 
disease (36.6%), hypertensive emergencies (30.9%) and 
heart failure which had the least intrahospital mortality 
of  27.5%.

Hypertensive target organ damage in Nigeria
Hypertensive target organ damage (TOD) is common 
in Nigeria. Because of  low awareness of  hypertension 
in the country, hypertensive TOD is often what brings 
patients to healthcare facilities.

Oladapo et al[129] recently reported the results of  the 
study of  the prevalence and pattern of  TOD and associ-
ated clinical conditions in 415 hypertensive individuals in 
a rural community in Southwestern Nigeria. 179 (43.1%) 
of  the participants had evidence of  TOD and 45 (10.8%) 
had established cardiovascular disease. Left ventricular 
hypertrophy (LVH) was present in 27.9%, atrial fibril-
lation in 16.4%, microalbuminuria in 12.3% and overt 
proteinuria in 15.3%.

Furthermore stroke was present in 6.3%, heart fail-
ure in 4.6%, retinopathy in 2.2%, ischaemic heart disease 
in 1.7% and peripheral vascular disease in 3.6%. TOD 
was significantly higher in those with severe hyperten-
sion and diabetes mellitus. In a related study but in 
younger subjects aged 18-44 years, Ekore et al[21] exam-
ined 124 individuals for TOD. LVH was present in 22 
(17.7%), chronic cardiac failure in 3 (2.4%), retinopathy 
in 5 (4.0%), nephropathy in 12 (26.1%) and transient 
ischaemic attacks in one patient (0.8%)

Ayodele et al[130] examined 203 patients in an outpa-
tient clinic in Abeokuta and documented LVH in 31%, 
heart failure in 10.8%, chronic kidney disease (CKD) in 

18.2% and stroke in 8.9%.

Hypertensive heart disease
Various aspects of  hypertensive heart disease (HHD) 
have been studied in the country - such as LVH, LV 
geometry, left atrial structure, function and dysfunc-
tion, LV diastolic function and dysfunction, LV systolic 
function and right ventricular function. The burden of  
arrhythmias and conduction abnormalities has also been 
reported in compensated and asymptomatic hyperten-
sives in the country.

Left ventricular hypertrophy: The prevalence of  ECG 
LVH in hypertensive subjects varies from 18%-56% de-
pending on the criteria used. Sokolow-Lyon-Rappaport 
voltage criteria have the best sensitivity (80%) and area 
under the receiver operating characteristic curve. Romhilt-
Estes score was reported to have the best specificity[131]. 

In another Nkado et al[132] noted a significant correla-
tion of  ECG voltage with echocardiographically deter-
mined LV mass.

ECG LVH with strain pattern has also been shown 
to have a worse LV structure and systolic function in hy-
pertensive Nigerians[133].

Left ventricular diastolic dysfunction: LV diastolic 
dysfunction has been demonstrated in hypertensive Ni-
gerians by various workers[134-138]. Furthermore it has also 
been demonstrated in offspring of  hypertensive individ-
uals. Adamu et al[137] reported LV diastolic dysfunction in 
62% of  hypertensive subjects compared to 11.3% in age 
and sex-matched controls. Impaired relaxation was the 
commonest LV filling pattern.

Adebayo et al[139] demonstrated early diastolic dys-
function in hypertensives using a newer method of  
evaluation (tissue doppler imaging). In another study, 
the authors evaluated left atrial structural and functional 
alterations in hypertension which was found to be statis-
tically different compared to age and sex-matched appar-
ently normal individuals[140].

LV systolic dysfunction: In a study of  832 unselected 
hypertensive subjects, Ogah et al[141] documented LV sys-
tolic dysfunction (LVSD) in 18.1% of  the participants 
(mild LVSD = 9.6%, moderate LVSD = 3.7% and se-
vere LVSD = 4.8%).

LV mass, body mass index and male gender were 
found to be independent predictors of  LVSD in the study.

The Tei index (index of  global myocardial perfor-
mance) was found to be significantly higher in hyper-
tensives compared to controls. This index also increased 
with severity of  hypertensive heart failure. It was found 
to be inversely related to LV ejection fraction and di-
rectly related to some indexes of  diastolic function such 
as E/A ratio and deceleration time[142].

Echocardiographic LVH and LV geometric pat-
terns: Adebiyi et al[143] studied the prevalence and pattern 
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of  LVH in a large population of  hypertensive Nigerians 
seen at the University College Hospital, Ibadan. The 
prevalence of  LVH ranged from 30.9%-56.0% depend-
ing on the method of  indexation employed.

Abnormal LV geometry was documented in 61.1%-74.0% 
and was commoner in the female gender.

Correlates of  LV mass in hypertensive Nigerians: 
Ogah et al[144] assessed the correlates and determinants 
of  LV mass in 285 hypertensive individuals. The authors 
found that diastolic blood pressure, family history of  hy-
pertension, alcohol consumption, left atrial size; LV wall 
stress and tension were the independent predictors of  LV 
mass (LVM) in these hypertensive subjects.

Right ventricular function and dysfunction: Karaye 
et al[145] reported right ventricular diastolic dysfunc-
tion (RVDD) and right ventricular systolic dysfunction 
(RVSD) in 61.7% and 32%, respectively, of  128 individu-
als with high blood pressure in Kano. RVSD was highest 
in those with eccentric LVH. Age was found to be the 
only determinant of  RVDD while LV ejection fraction 
was a predictor of  RVSD after adjusting for confounding 
variables. In a similar study, Akintunde et al[146] reported 
RV structural and functional alteration in hypertension 
and concluded that RVDD may be an early precursor of  
HHD in Nigerians.

The burden of  arrhythmias in hypertensive Nige-
rians: Hypertension and LVH are both risk factors for 
atrial fibrillation and ventricular arrhythmias. 

Okeahialam et al[147] studied 1547 ECG tracings ob-
tained from well compensated hypertensive patients 
over a 5-year period in Jos to determine the burden of  
arrhythmias. About 10% of  patients had one form of  
arrhythmia or another. The common arrhythmias were 
ventricular ectopic (133, 86.9%) atrial ectopic (21, 13.7%) 
and atrial fibrillation (10, 6.5%). Others included sinus 
arrhythmia in 3 (1.9%), sinus escape beats in 3 (1.9%), 
wandering pacemaker in 3 (1.9%) and Wolf  Parkinson 
White in 1 (0.7%). Factors associated with the presence 
of  arrhythmias include: age, presence of  ECG LVH and 
left atrial enlargement.

Conduction abnormalities: In the same study, Okeahi-
alam et al[147] noted the following conduction abnormali-
ties in 1547 well compensated hypertensive patients. First 
degree AV block was present in 7 while 6 subjects had 
right bundle branch block and left bundle branch block.    

Hypertension as a risk factor for heart failure in Ni-
geria: Hypertension is by far the commonest risk factor 
for congestive heart failure in Nigeria. In the Abeokuta 
heart failure (HF) registry, hypertension was responsible 
for 78.7% of  HF in the city. It was also responsible for 
62.6%, 56.3%, 57% and 44.1% of  heart failure cases 
in Abuja[148], Port Harcourt[149], Jos[150] and Uyo[126] re-
spectively. In the recently published transnational study 

of  HF in sub-Saharan Africa, hypertension was clearly 
shown as the predominant cause of  HF in the region, 
especially in Nigeria. Ogah et al[151] recently described the 
characteristics of  197 subjects with hypertensive HF in 
the Abeokuta HF registry. The mean age of  the subjects 
was 58.4 years which is 15-20 years younger than the 
mean age of  patients with HF in the developed world. 
The male to female ratio was 1.4:1. HF in hypertensive 
Nigerians was characterized by severe LV systolic dys-
function (65.5%) and abnormal LV geometry (concentric 
and eccentric LVH). Intrahospital mortality was 3.6%.

It has also been noted that most of  the patients di-
agnosed as having dilated cardiomyopathy in Nigeria are 
cases of  hypertensive heart failure with poor myocardial 
failure because of  poor or no control[152,153]. 

Hypertension as a major risk factor for stroke in Nigeria
Stroke is currently a major public health problem in Ni-
geria. As in many developing countries of  the world it 
has some peculiarities. It occurs at a younger age with as-
sociated high mortality and disability adjusted life years.

Available hospital based studies in Nigeria suggest 
there are rising rates of  stroke in the country[154].

Available data, at least from hospital based studies, 
show that stroke accounts for 0.23%-4.0% of  all hospi-
tal admissions, 0.5%-45% neurological admissions and 
5%-17% of  deaths on medical wards. It is the common-
est cause of  neurological admission in Lagos, the largest 
city and the commercial nerve centre of  Nigeria. Cere-
bral infarction, intracerebral hemorrhage and subarach-
noid haemorrhage, respectively, are responsible for 64%, 
19% and 6% of  strokes in the country[154].

In a community based study in Lagos[155], stroke preva-
lence was estimated as 1.14 per 1000 (1.51/1000 in men, 
0.69/1000 in women and 24.1/1000 in those older than 
65 years.

The mortality associated with stroke in Nigeria is high 
with 30 d case fatality ranging from 28% to 40%[154].

In a 10-year review of  stroke in Sagamu, Ogun State, 
stroke accounted for 2.4% of  all emergency admissions. 
Forty nine percent had cerebral infarction, 45% intrace-
rebral haemorrhage and 6% SAH. The studies further 
showed that 1.8% of  all deaths at the emergency room 
were due to stroke. Case fatality at 24 h, 7 d, 30 d and 6 
mo were 9%, 28%, 40% and 46%, respectively[154]. In the 
year 2007, mortality from stroke in the country was put 
at 126/100 000 population[156].

In Nigeria, as in most developing countries, hyper-
tension is the most important modifiable risk factor for 
stroke. It is present in almost 80% of  cases. Unfortu-
nately most victims are unaware of  their blood pressure 
status prior to the event[157].

Hypertension as a risk factor for chronic kidney disease 
in Nigeria
Hypertension is a major cause of  CKD and chronic renal 
failure (CRF) in Nigeria. In Enugu (South East) and Be-
nin City (South South), hypertension is the commonest 
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cause of  CKD and CRF[158,159]. It is only second to chronic 
glomerulonephritis in the South West[160-163]. Hypertension 
induced CRF in Nigeria is four times commoner in men 
than women with a male: female ratio of  4.3:1. Severe 
throbbing frontal headache and nocturia are common. 
The duration of  hypertension is usually between 2-15 
years. It is associated with a history of  cigarette smoking, 
poor compliance to anti-hypertensive medications, family 
history of  hypertension, severe/accelerated hypertension 
and severe uraemia. The presence of  other hypertension 
related TOD, such as heart failure and retinopathy, is 
common. Mortality is high, 51% within the first 12 mo of  
diagnosis. Renal histological findings include glomerular 
sclerosis, malignant arteriolar changes and absence of  glo-
merular cellular proliferation[164,165].

Hypertension and coronary artery disease in Nigeria
Hypertension is a major risk factor for coronary artery 
disease (CAD) in Nigeria. Anjorin et al[166] recently re-
viewed 87 patients with CAD seen over a period of  22 
years (1983-2004) at the University of  Maiduguri teach-
ing hospital. Hypertension was identified as a risk factor 
in 53%, diabetes in 41%, cigarette smoking in 39%, hy-
percholesterolemia in 29% and obesity in 20%.

Hypertensive retinopathy in Nigeria
In a review of  407 patients with retinal diseases in Ile-
Ife (Southwest) by Onakpoya et al[167], hypertensive reti-
nopathy was responsible for 12% of  cases. In Ibadan, 
hypertensive retinopathy is the 9th commonest cause of  
retinal diseases and responsible for 4.6% of  cases[168]. It 
is also responsible for 7.7% of  all retinal/optic nerve 
disorders and 0.1% of  ocular disorders in a rural com-
munity in northern Nigeria. In Enugu (South East), hy-
pertensive retinopathy is responsible for 13% of  vitreo-
retinal diseases in a tertiary healthcare facility[169].

DISCUSSION
Since the creation of  the Nigerian state in 1960, a lot of  
studies have been undertaken to provide information on 
the burden of  hypertension in the country. This includes 
a national survey which was conducted in 1997[113]. It is 
pertinent, however, to note that most studies provided 
crude prevalence of  the condition in the country. In ad-
dition, there are a lot of  variations in the studies in terms 
of  target population as well as criteria for diagnosis. 
Earlier studies used 160/95 mmHg (occasionally 160/90 
mmHg) while the most recent ones used 140/90 mmHg 
as a cut off  mark for the diagnosis of  hypertension. The 
age structure in most of  the studies is essentially middle 
age and represents the age structure of  the Nigerian 
population, except in few studies that purely targeted 
middle age or elderly populations[15,23]. In many of  the 
studies, the prevalence of  hypertension was higher in 
men than in women at least up to the age of  40 years 
when the prevalence equalized[9,10,26,32]. This picture is 
similar to findings in other Africans, African Americans 

and in Blacks in the Caribbean[112].
The higher prevalence in the urban population may 

indicate differences in lifestyle. Urban populations are 
more likely to eat processed foods which are high in salt 
and fat content. Obesity which is a risk factor for hyper-
tension is also higher in urban areas than in rural areas 
because of  reduced physical activity.

In a few of  the studies, especially in the Eastern part 
of  the country, hypertension was found to be as high in 
the rural population as it is in the urban population[27]. 
This picture has been documented in some United States 
and European studies[170-173]. It is likely that those rural 
populations may be older as most old people move to 
rural areas after retirement from active service. 

Hypertension awareness range from 3.5% in Sokoto to 
30% in Nsukka[22,25,26,40,99]. There was no remarkable gender 
difference. Treatment ranged from 11.9%-21%[40,99]. In two 
studies the treatment rate was slightly higher in men than 
in women; however the control rate was significantly high-
er in women than in men (17.5% and 5%, respectively). 

The higher detection rate in men than women is at 
variance with data from most parts of  Africa and other 
parts of  the world. Women are more likely to be de-
tected during antenatal visits and are also more likely to 
accept the diagnosis of  hypertension.

On the other hand, the blood pressure control rate is 
better in women than in men. Women are more likely to 
attend clinics for follow-up.

In general, hypertension and other chronic diseases 
awareness, treatment and control is generally low in the 
country as in most developing countries. These diseases 
are often asymptomatic and in most cases presentation is 
when complications have set in. 

Emerging data from hospital studies show that hy-
pertension or its complications is the commonest NCD 
in Nigeria. In 1961, hypertension related illnesses con-
tributed to 8.8% of  all medical admission in Lagos[28]. 
Abengowe et al[95] reported 9.3% in Kaduna in 1980. 
Recent data from the country indicated a rate of  28% 
in Port-Harcourt[124] and 21% in Benin City[119]. This is 
comparable to a rate of  30% from Tanzania[174]. 

In conclusion, hypertension in Nigeria today is the 
commonest risk factor for stroke, heart failure, ischemic 
heart disease and chronic kidney disease[175].

There is, therefore, a need to encourage health pro-
motion in the population as means of  primary preven-
tion. There is also a need for increased public health 
education to increase the awareness of  hypertension and 
the sequelae. Hypertension control programmes need to 
be established in communities in the country and more 
community based screening programmes for cardiovascu-
lar disease risk factors and NCDs need to be carried out. 
There is also a need to carry out research on the reasons 
for regional differences in prevalence of  hypertension 
as well as reasons for lack of  urban-rural differences in 
some areas in the country. The lack of  scientific data to 
measure trends in the country should also be addressed.
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