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Abstract
Hyperinsulinaemia has been hypothesized to underlie the pathophysiology of diabetes and hypertension especially as they
relate to the deadly quartet or metabolic syndrome. Our aim in embarking on this study was to determine the proportion of
individuals whose primary diagnosis was diabetes that also had hypertension in the Northeast zone of Nigeria. In this study we
analysed the clinic records of 100 newly presenting diabetic patients and reported on their demographic characteristics,
anthropometric measurements, blood pressures and urinalysis results. Our study population was made up of 53 male and 47
female diabetic patients whose ages ranged between 19 and 78 years old with a mean and standard deviation of 46.2 +/-13.2
years. Twenty percent of the male and 72.7 % of the female had greater than 102 and 88 cm waist circumferences respectively.
The mean body mass index (BMI) for the group was 26.35 +/- 5.45 kg/m2 but 58.6% of the study population was either
overweight or obese. Prehypertension was present in 36 % of the group but only 37% of the diabetic patients achieved the
recommended BP goal of < 130/80 mmHg while hypertension stages 1&2 was seen in 37 % of the group at the first visit and 43
% at the second visit. Prehypertension, hypertension, overweight and obesity are common in the newly presenting diabetic
patients in the sub-Sahara Africa. The study findings call for action at the primary health care level to reduce the burden of
modifiable cardiovascular risk factors at the community level.

INTRODUCTION
There is a global epidemic of vascular diseases that is fuelled
mainly by hypertension and diabetes which some postulate
have a common pathophysiologic root in hyperinsulinaemia.
The global disease burden of diabetes mellitus has been on
the increase in recent times with the total number of
diabetics being put at 185 million, a figure which is expected
to double by 2025 mainly as a result of the increase in the
number of type 2 diabetics globally. Among the World
Health Organisation (WHO) global regions that are expected
to experience a disproportionate increase in prevalence of
diabetes are the middle and low income countries of Asia
and sub-Saharan Africa. The common explanation for this
epidemic of diabetes is the increasing adoption of the
Western lifestyle which not only predisposes to diabetes, but
also favours the development of hypertension and obesity.
Reaven described the metabolic syndrome or syndrome X
which is also regarded as the deadly quartet of upper body
obesity, hyperinsulinaemia / insulin resistance and
hypertension (1). In order to curtail the risk of developing of
vascular complications in the individuals with diabetes the

Seventh report of the Joint National Committee (JNC 7)
guideline has recommended the attainment of a blood
pressure goal of less than 130/ 80 mmHg (2). A high body
mass index is a modifiable component of the syndrome X,
that predisposes the individual to diabetes mellitus,
hypertension and is also a risk factor for coronary heart
disease and chronic kidney disease independent of ethnic
origin (3). Whereas hypertension may affect about 15% of
the general population in Nigeria,(4) the prevalence of
hypertension in diabetic patients in the Northeast of Nigeria
is unknown. Our aim in embarking on this cross sectional
study was to determine the frequency of pre-hypertension,
hypertension and obesity in a cohort of diabetics attending
the medical out-patient clinic of the Teaching Hospital at
Maiduguri, Nigeria.

METHODS
The setting for this study was the Medical out-patient clinic
of the Maiduguri University Teaching Hospital at
Maiduguri. The study population was made up of adult
patients 18 years and older with a diagnosis of diabetes
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mellitus according to the American Diabetes Association
criteria (5). In this retrospective study we analysed the
records from the first two clinic visits of the diabetics and
reported on the demographic characteristics, anthropometric
measurements, blood pressure and urine protein estimation
by dipstick test. We determined the body mass index (BMI)
of the patients by dividing the individual's weight in
kilograms by the square of the height in meters. The study
population was categorized into the BMI groups which were
constituted by those patients whose measurements fell
within the less than 20, 20-24.9, 25-29.9 and the 30 kg/m2
and above BMI categories. The blood pressure readings
which were used in this study were those ones taken at the
first two clinic visits. The majority of the hypertensive
patients were aware that they had elevated blood pressures
and they self reported compliance to prescribed drugs. The
blood pressure findings were grouped according to the JNC
7 report staging of hypertension in which the systolic and
diastolic pressures were equally weighted and either of them
qualified the patient for a BP group. The JNC 7 guideline
described the optimal blood pressure as those measurements
that are less than 120/80mmHg. The next category of blood
pressure measurements comes under the term
prehypertension which includes the range of systolic blood
pressure of 120 to 139 or diastolic pressure of 80 to 89
mmHg; either of which qualified the individual as having
prehypertension. Blood pressure readings equal or greater
than a systolic of 140 mmHg and/or diastolic of 90 mmHg
were classified as hypertension stage 1 (systolic BP 140 to
159 mmHg and / or diastolic BP 90 to 99 mmHg) or stage 2
for blood pressures equal or greater than 160mmHg systolic
and /or 100 mmHg diastolic.

RESULTS
We studied 100 diabetic patients who were made up of 53
males and 47 females whose ages ranged between 19 to 78
years with an average age of 46.2 years for the study
population. Weight measurements were carried out in 92
individuals whose mean weight was 69.9 kilograms. The
typical diabetic member of the study population was in the
overweight category with a mean body mass index of 26.3
kg/m2 (Table I).
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Figure 1

Table 1: Characteristics of the study population

The overall prevalence of BMI greater than 25 kg/m2 was
58.6% which was made up of the overweight category or
BMI 25-29.9 kg/m2 (36.9%) and the obese group who had
body mass indices of 30 or greater and they constituted 21.7
% of the study population. The average waist circumference
for the study group was 91.62 +/-13.75cm but 20 % of the
males versus 72.7% of the females had circumferences
greater than 102 cm and 88 cm respectively. Among the
evaluated vascular risk factors, the BMI had the most
noticeable correlation with the blood pressure when we
compared its contribution to those of weight and age (r =
0.32 versus 0.26 and 0.17 for weight and age respectively).
The mean systolic blood for the study population was 133
mmHg at the visit 1 and 131 mmHg at the clinic visit 2
(Table II).
Figure 2

Table 2: Blood pressure measurements at two clinic visits

Prehypertension was present in 36% of the study population
at the first of the 2 initial visits while hypertension stages 1
or 2 was recorded in about 37 % of the patients at the first
visit and 43 % at the second visit (Table III & IV) .
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Figure 3

Figure 5

Table 3: Blood pressure groups at visit 1

Table 5: Blood pressure groups versus BMI

Figure 6

Table 6: Urinalysis for protein classified according to the
gender

DISCUSSION

Thirty-seven percent of the study group had the JNC 7
recommended blood pressure goal of less than 130/80
mmHg. The majority of the patients with BMI less than 25
kg/m2 had optimal blood pressures whereas the majority of
the overweight and obese had prehypertension or higher
levels of blood pressure (Table V). Twenty-six percent of the
study population had dipstick positive proteinuria of at least
1+ (Table VI).
Figure 4

Table 4: Blood pressure groups at visit 2
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In this study we found high prevalence rates for
hypertension, prehypertension and high body mass index in
a cohort of diabetic patients at the University of Maiduguri
Teaching Hospital, Nigeria. Interestingly the overweight and
obesity rates in our outpatient diabetic patient resembled
those of the American general population. In the National
Health and Nutrition Examination Surveys (NHANES)
1999-2004, Coresh et al reported prevalence rates of 34% for
overweight, and 30 % for obese compared to 33% versus
22% for overweight and obese for 1988-94 period in the
general American population (6). We found in this study that
the diabetic patients in the overweight and obese categories
constituted 36% and 22% of the study population
respectively. As the obesity rates increased in the NHANES
from 22 to 30% for the periods 1988-94 and 1998-2004 the
self reported diabetes rates also jumped from 5.4 to 6.8%. It
may well be that without drastic changes in the lifestyles
patterns at the community level, diabetes rates will increase
in the near future as more people are expected to increase in
weights in the sub-Saharan countries. In this study the
prevalence rate of hypertension in the patients with diabetes
recorded on two different hospital visits ranged between 37
to 43% when the criterion for diagnosis of hypertension was
a blood pressure equal or greater than 140/90 mmHg.
Cooper et al applied a cut-off blood pressure level of
140/90mmHg and reported a prevalence rate of hypertension
of approximately 15 % among Nigerians in a multinational
study that involved seven different populations of West
African origin (5). The much higher prevalence rate of
hypertension in diabetics shown in this study can be
attributed to the fact that the diabetic population is
associated with an increased risk of developing
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hypertension. Drawing from the data of the United Kingdom
Prospective Diabetes Study (UKPDS) the authors of
Hypertension in Diabetes Study I, reported a prevalence rate
of 39% for hypertension in diabetes when the blood pressure
level for diagnosis was 160/90mmHg (7). They concluded
that hypertension was a common problem in the newly
presenting diabetic patients in the UK. Among previously
diagnosed diabetics the attainment of the recommend blood
pressure goal of 130/80mmHg is not often achieved even in
Western industrialized countries like the US. In the Kidney
Early Evaluation Program (KEEP) only 18% of the diabetic
participants of that programme had blood pressure readings
which were less than 130/80 (8). In our study 37 % of the
members of the study population had blood pressure
measurements less than 130/80 mmHg indicating a
comparable result with that report by Saydah et al from their
analysis of the NHANES 1999-2000 (9). From the findings
of our study we can safely conclude that uncontrolled
hypertension remains a common problem in a cohort of
newly presenting diabetics attending a tertiary health facility
in sub-Saharan Africa. In the US it has been reported that
undiagnosed diabetes, some of whom had developed chronic
complications of diabetes may account for up to one third of
the total diabetic population (10). In sub-Sahara Africa with
the poorly developed primary healthcare systems, the health
burden imposed upon the communities by undetected and
undiagnosed non communicable diseases such as
hypertension, diabetes and chronic kidney disease are
expected to be greater than the reported situation in the
developed economies of Europe and North America. Lin and
Pi-Sunyer reported a prevalence rate of hypertension in
diabetics of 73% in African Americans, but noted that the
rates were lower for the Whites and Mexican Americans
thereby suggesting an ethnic disparity in rates of
hypertension in diabetics (11). About 35 % of our study
population were in the prehypertension blood pressure
category. In recent times the importance of this blood
pressure range as a cardiovascular risk factor has become
recognized. Not only is there a tendency for prehypertension
to progress to more severe forms of hypertension but on its
own prehypertension imposes an increased risk of vascular
diseases like stroke, coronary heart disease, heart failure and
kidney disease (12). Prehypertension was reported to be
present in 48 % of young Israeli adults indicating a higher
prevalence than the 35% we found among our diabetic
patients and the NHANES 1999-2000 cohort for which a
rate of 31 % was reported (13,14). Among the Israelis with
prehypertension there was an elevated cardiovascular risk
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status as was shown by the higher blood glucose, body mass
index, total cholesterol and low density lipoproteins levels.
Some now consider prehypertension a pro-inflammatory
condition demonstrating elevated C-reactive protein (15),
homocysteine, tumor necrosis (16) factor levels whose
deleterious effect may add on to other cardiovascular risk
factors.

CONCLUSION
Hypertension, prehypertension, overweight and obesity are
common cardiovascular risk factors seen in newly presenting
diabetics resident in sub-Sahara Africa. In line with current
guidelines efforts, should be directed at reducing the current
heavy disease burden by all shareholders including
physicians, other healthcare workers and non governmental
organisations. Health intervention strategies that are directed
at weight and blood pressure reductions are urgently needed
at the community level in sub-Sahara Africa.

ACKNOWLEDGEMENT
We acknowledge with thanks the contribution of Dr Dauda
Sani in the aspect of data collection for this study.

CORRESPONDENCE TO
Dr Emeka Nwankwo PO Box 2675 Maiduguri, 600001
Nigeria E-mail: eanwankwo@yahoo.com

References
1. Reaven G. Insulin resistance, hypertension, and coronary
heart disease. J Clin Hypertens 2003; 5: 269-74
2. Chobanian AV, Bakris GI, Black HR, Cushman WC,
Green LA, Izzo JI Jr, Jones DW, Materson BJ, Oparil S. The
Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure. The JNC 7 Report. JAMA 2003; 289:
2560-72
3. Metabolic Syndrome Components in African-Americans
and Europe-American Patients and Its Relation to Coronary
Artery Disease. Am J Cardiol 2007; 100: 830-34
4. Cooper R, Rotimi C, Ataman S, McGee D, Osotimehin B,
Kadiri S, Muna W, Kingue S, Fraser H, Forrester T, Bennett
F, Wilks R. Prevalence of hypertension in seven populations
of West African origin. Am J Public Health 1997; 87: 160-8
5. American Diabetes Association. Diagnosis and
Classification of Diabetes Mellitus. Diabetes Care 2004; 27:
(suppl 1) S5-10
6. Coresh J, Selvin E, Steven LA, Manzi J, Kusek JW,
Eggers P, Van Lente F, Levey AS. Prevalence of Chronic
Kidney Disease in the United States. JAMA. 2007; 298:
2038-47
7. Hypertension in Diabetes Study (HDS)-I. Prevalence of
hypertension in newly presenting type 2 diabetic patients and
the association with risk factors for cardiovascular and
diabetic complications. J Hypertens 1993; 11: 309-17
8. Brown WW, Peters RM, Ohmit SE, Keane WF, Collins
A, Chen SC, King K, Klag MJ, Molony DA, Flack JM.
Early detection of kidney disease in community settings: the

Prevalence of prehypertension, hypertension and high body mass index in newly presenting diabetics in
sub-Saharan Africa
Kidney Early Evaluation Program. Am J Kidney Dis 2003;
42: 22-5
9. Saydah SH, Fradkin J, Cowie CC. Poor control of
vascular risk factors among previously diagnosed diabetes.
JAMA 2004; 291: 335-42
10. Koopman RJ, Mainous AG 3rd, Liszka HA, Colwel JA,
Slate EH, Carnemolla MA, Everett CJ. Evidence of
nephropathy and peripheral neuropathy in undiagnosed
diabetes. Ann Fam Med 2006; 4: 427-32
11. Lin SX, Pi-Sunyer EX. Prevalence of metabolic
syndrome among US middle-aged and older adults with and
without diabetes - a preliminary analysis of the NHANES
1999-2002 data. Ethn Dis 2007; 17: 35-9
12. Lewington S, Clarke R, Qizilbash N, Peto R, Collins R;
Prospective Study Collaboration. Age-specific relevance of
usual blood pressure to vascular mortality. Lancet 2002;
360: 1903-13

5 of 6

13. Grotto I, Grossman E, Huerta M, Sharabi Y.
Prehypertension and Associated Cardiovaascular Risk
Profiles Among Young Israeli Adults. Hypertension 2006;
48: 254-59
14. Wang Y Wang QJ. The prevalence of prehypertension
and hypertension among US adults according to the new
joint national committee guidelines: new challenges of the
old problem. Arch Intern Med 2004; 164: 2126-34
15. King DE, Egan BM, Mainous AG 3rd, Geesey ME.
Elevation of C-reactive protein in people with
prehypertension. J Clin Hypertens (Greenwich). 2004; 6:
562-68
16. Chrysohoou C, Pitsavos C, Panagiotakos DB, Skoumas
J, Stefanadis C. Association between prehypertension status
and inflammatory markers related to atherosclerotic disease:
The ATTICA Study. Am J Hypertens. 2004; 17: 568-7

Prevalence of prehypertension, hypertension and high body mass index in newly presenting diabetics in
sub-Saharan Africa

Author Information
Emeka A. Nwankwo
Department of Medicine, University of Maiduguri
Aloy C. Ene
Nigerian Institute of Medical Research
Biyaya B. Nwankwo
Department of Community Medicine, University of Maiduguri Teaching Hospital

6 of 6

