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ABSTRACT 
 

Objective: The prevalence of non-communicable diseases especially diabetes is increasing in 
Nigeria. In addition to the other tropical diseases they present an increased load on the healthcare 
resources of the nation. Diabetic patients with comorbid hypertension are at an increased risk for 
cardiovascular disease morbidity and mortality. This study was conducted to determine the pattern 
of hypertension among diabetic patients.  
Methods: Patients in the diabetes and metabolic diseases clinic of the University of Uyo Teaching 
Hospital (UUTH) were recruited for this study. They filled a questionnaire and had their BP 
measurements taken. Hypertension was defined as having a previous physician’s diagnosis of 
hypertension or persistent elevation of BP ≥140/90mm Hg. 
Results: Three hundred and twenty patients were recruited for the study. There were 177               
(54.1%) females and 150(45.9%) males. The average age of the patients was 56.2 ± 9.3 years 
while the average duration of diabetes was 8.3 ± 5.3 years. Two hundred and forty (73.4%) of the 
patients were previously known hypertensive patients with only 48(20%) having adequate BP 
control.  
Conclusion: The prevalence of hypertension among diabetics is quite high and the control of                     
BP is poor. This puts them at an increased risk for cardiovascular diseases morbidity and   
mortality. 
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1. INTRODUCTION 
 
Diabetes is an endocrine and metabolic     
condition primarily defined by the level of 
hyperglycaemia. Current estimates indicate there 
were 171 million people in the world with 
diabetes in the year 2000 and this is projected to 
increase to over 360 million by 2030 [1]. 
Hypertension is the persistent elevation of the 
systemic blood pressure ≥ 140/90 mmHg. The 
World Health Statistics 2012 report that one in 
three adults worldwide, has a raised blood 
pressure; a condition that causes around half of 
all deaths from stroke and heart disease while 
one in ten adults has diabetes [2]. Hypertension 
is a common co-morbid condition amongst 
persons with diabetes mellitus (DM) [3].     
Diabetes and hypertension share several 
pathophysiologic mechanisms including: 
inappropriate activation of the renin angiotensin 
aldosterone system (RAAS) [4], oxidative stress 
secondary to excessive production of reactive 
oxygen species (ROS) [5], inflammation, 
impaired insulin mediated vasodilatation, 
increased sympathetic nervous system (SNS) 
activation, dysfunctional innate and adaptive 
immune responses and abnormal renal handling 
of sodium [6]. It has also been shown that 
hypertension in diabetic persons is associated 
with accelerated progression of both 
microvascular (retinopathy, nephropathy and 
neuropathy) and macrovascular (atherosclerotic) 
complications [7]. Studies conducted in the 
Framingham population with diabetes indicated 
that the presence of hypertension in these 
participants was a resulting risk factor for the 
presence of cardiovascular disease. This data 
and other studies suggest a two-fold increased 
risk of cardiovascular events and deaths in 
diabetic persons with hypertension compared to 
those with normal blood pressures [8]. 
Conversely proper management of blood 
pressure (BP) in diabetics has been shown                   
to reduce CVD outcome among patients                  
[9]. 

 
Nigeria has a high prevalence of diabetes 
mellitus [10] as well as of systemic hypertension. 
The combined burden of these conditions places 
a lot of strain on the healthcare resources of the 
Nation [11]. This study was undertaken to 
determine the prevalence and pattern of 
hypertension among type 2 diabetes patients as 
an initial step in addressing the problems posed 
by hypertension in diabetes.  

2. METHODS 
 

2.1 Study Location 
 

This study was conducted in the diabetes and 
metabolic diseases clinic of the University of Uyo 
Teaching Hospital (UUTH). This is a public 
hospital located in the capital of Akwa Ibom 
state, South Eastern Nigeria. This hospital 
provides secondary and tertiary health care 
services to the people of Akwa-Ibom and the 
neighboring states. The diabetes and metabolic 
diseases clinic receives referrals from the 
Hospital’s general outpatient clinics, the general 
medical out-patient clinic and from other primary 
and secondary health care facilities within and 
around the state. The clinic attends to between 
60 and 80 patients every week with about 1000 
active patients on the register.  
 

2.2 Study Population 
 

Patients with a physician’s diagnosis of type 2 
diabetes were recruited for this survey. The 
minimum number of patients required for this 
study was calculated to be 303 using the formula          
nf = n/1+(n/N). Where nf = The desired sample 
size when population is less than 10,000. n = the 
desired sample size when the population is more 
than 10,000. n is derived with the formula; n = 
z2Pq/d2. From results of a previous study in 
Benin, Nigeria [5] P is estimated to be 0.54. 
 

BP was measured using Accuson mercury 
sphygmomanometer with the patient in a sitting 
position. Both arms were used for the 
measurements. Each arm was measured twice 
with an interval of 3-5 minutes apart and the 
highest value was recorded as the BP. Weight 
and height were measured without shoes and the 
subjects wearing light clothing. Hypertension was 
defined as having a previous physician’s 
diagnosis of hypertension or persistent elevation 
of BP ≥140/90 mmHg. BP was considered to be 
poorly controlled if the BP was ≥ 140/90 mmHg 
(systolic/diastolic) at the time enrolment.  
 

Data was analyzed using SPSS statistical 
software package (SPSS) version 20. 
Continuous variables were presented as means 
and the relationship between them was 
evaluated using Student’s t test. Categorical 
variables were presented on frequency tables 
and the relationship between the variables and 
level of control was examined using a 
contingency table. P values less than 0.05 were 
considered statistically significant. 
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3. RESULTS 
 

Three hundred and twenty-seven type 2 diabetic 
patients were recruited for this survey. There 
were 177 (54.1%) females and 150 (45.9%) 
males. The average age of the patients was 56.2 
± 9.3 years while the average duration of 
diabetes was 8.3 ± 5.3 years. Most of the 
patients were married (83.5%). Only 21 (6.4%) of 
them had no education with a majority (47.7%) 
having a tertiary education. The most common 
occupational category was that of civil servant 
while the least was the business category. The 
commonest medications used were oral 
hypoglycemic agents (OHA) alone (72.5%) 
followed by insulin alone (22.0%). Only 3 (0.9%) 
of the patients relied on just dietary measures to 
control their blood sugar. Eighteen percent (18%) 
of patients report using alcohol regularly. Two 
hundred and forty (73.4%) of the patients were 
previously known hypertensive patients and were 
currently on anti-hypertensive medications. The 
average body mass index (BMI) was 27.7 ± 4.1 
kg/m

2 
with just 87 (26.6%) of the patients with 

normal weight and 129 (39.4%) being overweight 
(Table 1).  
 

One hundred and eighty-nine patients had 
uncontrolled systolic blood pressure with a mean 
BP of 158.0 ± 21.2 mmHg. 120 patients had 
uncontrolled diastolic BP with a mean of 96.3± 
12.0 mmHg. In all 192(58.7%) patients had an 
elevation in BP (Table 2). A contingency table 
was constructed to determine the level of BP 
control among diabetic patients who were 
previously known hypertensive (Table 3). Of the 
240 diabetics with a previous diagnosis of 
hypertension, only 48(20.0%) had good control of 
their BP (X2 168.6, p < 0.001).  
 

4. DISCUSSION 
 

This study was a hospital-based survey to 
determine the pattern of hypertension among 
patients attending the diabetic clinic of in a 
Tertiary health facility. Women were in majority in 
this survey (54.1%). This female preponderance 
is in keeping with observations from previous 
studies conducted among patients in health 
facilities in Nigeria where females make between 
52%-63% of the study population [12-14]. The 
preponderance of female diabetics has also been 

reported from previous community based studies 
in Nigeria [15-17]. This presentation is different 
from observations in Europe where diabetes is 
more prevalent among men [18-20]. 
 

Table 1. Patient characteristics 
 

Parameter Frequency  
N (%) 

Gender  
Males 150(45.9) 
Female 177(54.1) 
Marital status  
Married 273(83.5) 
Widowed 51(15.6) 
Divorced 3(0.9) 
Education  
None 21(6.4) 
Primary 99(30.3) 
Secondary 51(15.6) 
Tertiary 156(47.7) 
Occupation  
Unemployed 39(11.9) 
Retired 78(23.9) 
Unskilled 66(20.2) 
Semi-skilled 18(5.5) 
Civil servants 111(33.9) 
Business men 15(4.6) 
Diabetes treatment  
Diet alone 3(0.9) 
OHA

*
 alone 237(72.5) 

Insulin 72(22.0) 
Insulin and OHA combined 15(4.6) 
BMI   
Normal 87(26.6) 
Overweight 129(39.4) 
Mild obesity 93(28.4) 
Moderate obesity 12(3.7) 
Morbid obesity 3(0.9) 
Alcohol use 60(18.3) 
Previously Hypertensive 240(73.4) 

*Oral Hypoglycaemic Agent 
 

Table 2. Frequency of elevated blood 
pressure 

 

Parameter Frequency (%) 
Systolic hypertension 189(57.8) 
Diastolic hypertension 120 (36.7) 
Hypertension

* 
192(58.7) 

*elevated BP ≥140/90 mmHg 

 

Table 3. Blood pressure control among known hypertensive patients 
 

Adequate BP 
control  

Normotensive  
N=87 

Hypertensive 
N = 240 

X
2 

Df P  

Yes 87(100) 48(20.0) 168.6 1 <0.001 
No 0(0.0) 192(80.0)    



 
 
 
 

Aniedi et al.; JAMMR, 26(6): 1-6, 2018; Article no.JAMMR.40604 
 
 

 
4 
 

The average age of the diabetic patients in this 
survey was 56.2 years. This is similar to previous 
studies from Nigeria where the average age of 
diabetics ranges between 57.1 years and 59.8 
years [13-15]. This is lower than what is reported 
from European populations where majority of the 
diabetics are above 65 years [18,19]. 

 
In this study the frequency of hypertension was 
73.4% this is similar to observations from 
previous studies in Europe where hypertension is 
more common in individuals with diabetes than 
the general population, with estimates of the 
prevalence of hypertension in diabetic 
populations ranging from 58% in Framingham [8] 
to 73% in Spain [21]. There is an obvious change 
in the prevalence of hypertension among 
diabetics over time in Nigeria. Earlier studies 
from Nigeria had reported lower prevalence                
for hypertension among diabetic patients. 
Osuntokun et al. in 1972, reported a prevalence 
rate of hypertension in DM of 25% in Ibadan [22], 
while Okesina et al. in the early 1990s reported a 
prevalence rate of 30% in Ilorin [23]. 
 
More recent studies from Nigeria report a varied 
prevalence for hypertension in diabetes but 
generally the reported prevalence is above 50%. 
Unadike et al. in a survey to determine the 
prevalence of hypertension among diabetics in 
Benin reported a prevalence of 54.2% [5]. 
Ogundele et al. reported a prevalence of 79% in 
Lagos [14]. While Udenze et al. [24] reported a 
prevalence of 69% in Lagos. Chineye et al. in a 
multicenter survey involving diabetics from 6 
different parts of Nigeria reported a prevalence of 
60.9% for hypertension among DM patients [13]. 
 
An elevated BP is a strong independent risk 
factor for CVD and chronic kidney disease 
(CKD), and when hypertension is associated with 
DM, the risk is increased even further [25]. 
Several land mark studies have demonstrated 
that strict BP control is beneficial in hypertensive 
patients with diabetes [6]. In this survey the 
control of blood pressure among diabetics was 
poor with only 20% of them achieving 
recommended BP control. Similar poor BP 
control among diabetics with hypertension have 
been reported from other local studies; Chinenye 
et al. observed that between 14.2% and 17% of 
the diabetics in their study achieved adequate 
BP control [13]. Mutua et al. in central Kenya 
reported adequate BP control in only 36% of the 
diabetic patients [26]. Studies from Europe and 
America generally report adequate BP control 
among diabetics in a higher percentage of the 

study population; Ruckert et al. reported that 
48.8% of their patients with diabetes and 
hypertension achieved adequate BP control in 
the DIAB-CARE study carried out in Germany 
[27]. Choma et al. in a review of data from 
Veterans healthcare records in America reported 
that 59.5% of the hypertensive patients with 
newly diagnosed diabetes had adequate BP 
control [28]. This differences in rate of BP control 
observed between studies involving African 
subjects and studies from the Western world may 
be attributable to racial differences among other 
factors [28,29]. 
 

5. CONCLUSION 
 

In conclusion hypertension is very common 
among patients with diabetes in our environment 
and the recommended BP targets are not 
achieved in a vast majority of them putting them 
at a higher risk for CVD. Further studies may be 
required to evaluate factors associated with poor 
BP control among our patients. As well as a 
follow up study to determine CVD and all cause 
morbidity and mortality among diabetic patients 
in Uyo. 
 

6. STUDY LIMITATIONS 
 

There limitations of this study include the fact 
that this was a single center study and the 
measured parameters were recorded in a single 
visit and the study location is a tertiary health 
facility as such the patients may have more 
advanced / complicated disease.  
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