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Abstract: Background: As the case detection of pre-diabetes(PD) increases worldwide, screening for its risk factors 

which overlap with those of type 2 diabetes mellitus(DM) is an important primary care challenge that is often neglected 

especially in under-resourced setting. Aim: This study was designed to determine the prevalence and risk factors of pre-

diabetes among adult Nigerians with essential hypertension in a resource-constrained setting of a primary care clinic in 

Eastern Nigeria. Materials and Methods: A cross-sectional study carried out on 320 consecutive adult Nigerians with 

essential hypertension who were screened for PD and 106 of them who had PD and met the inclusion criteria were age and 

sex matched with 106 non-hypertensive and non-diabetic control. Demographic and some risk factors of PD were obtained 

using a pretested, structured and interviewer-administered questionnaire. Pre-diabetes was defined as fasting plasma 

glucose of 100-125 mg/dL and /or plasma glucose level of 140-199 mg/dL two hours after a 75g oral glucose load. Results: 

One hundred and six (33.1%) out of the 320 hypertensive patients screened had PD. Obesity (P=0.001), positive family 

history of DM (P=0.001) and inadequate physical activity (P=0.001) were significantly associated with PD. The most 

significant predictor of PD was obesity(OR=12.50(2.38-34.48), P=0.001).The obese patients were twelve and half times 

more likely to have PD compared to their non-obese counterparts. Conclusion: There was high prevalence of PD in adult 

hypertensive study population. Obesity, family history of DM and inadequate physical activity were proximate independent 

risk factors. The presence of these risk factors should therefore provide guide for screening adult Nigerians with essential 

hypertension for PD in primary care. 
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1. Introduction 

Hypertension co-existing with diabetes mellitus have 

received the greatest global attention in the last two 

decades.[1,2]  Both conditions are the most common cause 

of morbidity and mortality from non-communicable 

diseases in Africa.[3]  The number of people living with 

diabetes currently is 240 million globally and over 7 

million in Africa.[1] These populations are about a quarter 

and a third of the corresponding number of hypertensive 

patients in Africa, and the world respectively.[1] Diabetes 

mellitus (DM) is the most common metabolic disorder in 

Nigeria and its prevalence has been rising at an alarming 

rate in the last two decades.[4-6] This carries with it a 

concomitant increase in the prevalence of diabetic 

complications resulting in increased morbidity and 

mortality. 

Pre-diabetes is a medical condition in which the blood 

glucose level is higher than the normal value but not high 

enough to meet the criteria for the diagnosis of diabetes 

mellitus.[7] It is characterized by fasting plasma glucose 

100 – 125 mg/dL and/or plasma glucose level 140 – 199 

mg/dL two hours after a 75g oral glucose load.[8] These 

conditions are known as impaired fasting glucose (IFG) and 

impaired glucose tolerance (IGT) respectively.  Although 
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individuals with impaired fasting glucose and/or impaired 

glucose tolerance do not meet criteria for diabetes mellitus, 

they are at substantial risk for developing diabetes mellitus 

and cardiovascular diseases.[9-11] 

As the prevalence of diabetes mellitus increases 

worldwide, [1,11] so will the prevalence of pre-diabetes 

increase since the latter is a phase in the natural history of 

diabetes mellitus.[10,12]  In United States of America, a 

prevalence of pre-diabetes of 25% was reported in US 

adults and only 4% of them were aware of the medical 

condition. [13]   In another study in United States of 

America, Shobha et al,[14] reported prevalence of 9.7% for 

impaired fasting glucose and 15.6% for impaired glucose 

tolerance in their study of US adults aged 40 – 74 years 

while Lorna et al,[15] reported a prevalence of  impaired 

fasting glucose of 23.5% among New York City adults. In 

Canada, a prevalence of pre-diabetes of 3.5% was reported 

among primary care patients.[11]   Shuqian et al,[16] in a 

study on the prevalence of diabetes mellitus and IFG in 

Chinese adults found an IFG prevalence of 4.9%.  Shrestha 

et al,[17] reported a prevalence of 43% among 

hypertensive patients in urban Nepal. In other African 

countries such as Seychelles, prevalence of impaired 

fasting glucose of 24.2% and impaired glucose tolerance of 

10.4% were reported among the study population.[18]   In 

Nigeria, a prevalence of pre-diabetes of 25% was reported 

among hypertensive patients in a teaching hospital in 

Enugu, Nigeria.[4] and 39.1% reported in a tertiary hospital 

in Calabar, Nigeria.[19] 

Research has identified a number of risk factors for type 

2 diabetes mellitus and cardiovascular diseases. [1,2,20] 

However notable publications have shown that pre-diabetes 

share similar risk factors with DM. [4,8,17-20]  This is not 

surprising given the fact that pre-diabetes is a phase in the 

natural history of DM.[8,15]  The  constitutional risk 

factors are ageing and family history of diabetes mellitus 

while the non-constitutional risk factors include obesity, 

physical inactivity, excessive alcohol ingestion, tobacco use 

among others. [23] The reported risk factors of diabetes 

considerably overlap with those of pre-diabetes. [24,25] 

The presence of these risk factors in adult hypertensive 

patients is important in screening intervention for pre-

diabetes in primary care settings. It is therefore 

quintessential to detect early the addition of pre-diabetes on 

primary hypertension as these may affect morbidity and 

mortality outcome. 

There is paucity of studies on the risk factors of pre-

diabetes in primary care settings in Nigeria. This might be 

due to the fact that pre-diabetes is a relatively new concept 

in medical practice. Screening high risk adult hypertensive 

patients specifically for pre-diabetes and its risk factors is a 

primary care clinic imperative as persons with pre-diabetes 

are at increased risk for the development of cardiovascular 

complications independent of progression to diabetes 

mellitus [21,20,26]  Optimal targeting of intervention for 

pre-diabetes requires adequate knowledge of the triggers 

and predictors of pre-diabetes. These predictors if not 

targeted for intervention in primary care setting may result 

in development of frank diabetes mellitus. This type of 

study has not been carried out in the study area thus there is 

a knowledge gap regarding pre-diabetes and its risk factors 

among adult hypertensive patients in primary care setting. 

The findings of this study would help to bridge this gap and 

early detection and intervention may alter cardiovascular 

endpoints. Pre-diabetes increases the risk of diabetes 

mellitus in hypertensive patients and both undiagnosed pre-

diabetes and diabetes are associated with diabetic 

complications and risk factors. [8,9,20]   The authors 

therefore sought to study the risk factors of pre-diabetes 

among adult Nigerians with essential hypertension in 

resource-constrained setting of a primary care clinic in 

Eastern Nigeria. 

2. Materials and Methods 

2.1. Ethical Consideration 

Ethical certificate was obtained from the Ethics 

Committee of the hospital. Informed written consent was 

also obtained from patients included in the study. 

2.2. Study Design 

This was a clinic-based cross-sectional analytic study 

carried out from February 2011 to June 2011. A total of 320 

consecutive adult Nigerians with essential hypertension 

were screened for pre-diabetes and one hundred and six of 

them who had pre-diabetes and met the inclusion criteria 

were age and sex matched with one hundred and six non-

hypertensive and non-diabetic control group at the 

department of Family Medicine of Federal Medical Centre, 

Owerri, a tertiary hospital in Imo State, South-eastern, 

Nigeria. 

2.3. Study Setting 

Owerri is the capital of Imo State, South-east Nigeria. 

The State is endowed with abundant mineral and 

agricultural resources with supply of professional, skilled, 

semi-skilled and unskilled manpower. Economic and social 

activities are low compared to industrial and commercial 

cities such as Onitsha, Port Harcourt and Lagos in Nigeria. 

Until recently, the capital city and its environ have 

witnessed an upsurge in the number of banks, hotels, 

schools, markets, industries, junk food restaurants in 

addition to the changing dietary and social lifestyles. 

Federal Medical Centre, Owerri is located in the 

municipal city of Owerri.  It is a tertiary hospital 

established with the tripartite mandate of service delivery, 

training and research and serves as a referral centre for 

primary and secondary public health institutions as well as 

missionary and private hospitals in Imo State and 

neighbouring States of Abia, Ebonyi, Rivers and Akwa 

Ibom States of Nigeria. 

The department of Family Medicine serves as a primary 
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care clinic within the tertiary hospital setting of the Medical 

Centre. All adult patients excluding those who need 

emergency health care services, paediatric patients and 

antenatal women are first seen at the department of Family 

Medicine where diagnoses are made.  Patients who need 

primary care are managed and followed up in the clinic 

while those who need other specialists care are referred to 

the respective core specialist clinics for further 

management. The clinic is run by consultant Family 

Physicians and postgraduate resident doctors in Family 

Medicine. 

2.4. Study Population 

The study population was made up of one hundred and 

six out of 320 adult hypertensive patients who had pre-

diabetes and met the inclusion criteria. This category of 

patients constituted the cases. The control population was 

also selected from the primary care clinic of the hospital 

and was made up of one hundred and six non-hypertensive 

and non-diabetic patients. 

The control group was matched for age and sex with the 

cases. The matching for the age was based on age group 

matching as in the case category. The control population 

was subjected to the same screening test for pre-diabetes. 

The cases and control were studied simultaneously during 

the period 

2.5. Inclusion and Exclusion Criteria for the Cases 

The inclusion criteria were patients with essential 

hypertension aged ≥ 18 years who gave informed written 

consent for the study. The exclusion criteria included 

pregnant patients, diabetic patients, patients who had 

ascites and other forms of oedema and physical deformities 

affecting the spine and/or the limbs who could not stand for 

height and weight anthropometric measurements and 

critically ill patients. 

2.6. Sample Size Determination 

The sample size (N) was calculated using the formula for 

comparative study [27]  N= [(Zα +
  
 Zβ) × 2pq]/d

2
  Where 

N = Desired sample size, Z= The standard normal deviate 

set at 1.96 which correspond to 95% confidence level. P = 

the prevalence of pre-diabetes in hypertensive patients of 

25% from a previous study in Enugu, Nigeria.[4] 
  
 q= 1.0 – 

p, and d=degree of precision desired set at 0.05 The level of 

significance was set at 5%(α=0.05) while the power of the 

study(1-β) was set at 80%.  N=[(1.96x0.05+1.96x0.2) x 

2x0.25x0.75]/0.05
2
 . Therefore, N = 74 

The calculated minimum sample size was 74. However, 

to improve the precision of the study, the estimated sample 

size=Ns was determined considering an anticipated 

response rate of 90%(0.9).  The estimated sample size (Ns) 

was determined by dividing the original calculated sample 

size (N) by the anticipated response rate
[28]

 as follows, Ns= 

N/0.9, where N=Minimum calculated sample size, 

Ns=Selected sample size, anticipated response rate=0.9. 

Thus, the estimated sample size = 74/0.9= 82.  However, a 

sample size of 106 patients was used based the proposed 

duration of the study. 

2.7. Sampling Technique 

Sample selection was done consecutively based on the 

inclusion criteria for the hypertensive cases. The control 

group was selected simultaneously based on those that met 

the matching criteria with the cases. 

2.8. Diagnostic Procedures 

The weight was measured in kilograms with patients 

standing bare feet in their minimal clothing and with their 

pockets free of objects that might add to their weights such 

as mobile phones, wallets, keys, rings etc using pre-

validated stadiometer combined with weighing scale by 

Techmel and Techmel USA (ZT-120) measured to the 

nearest 0.1Kg. The weighing scale was checked with 10 Kg 

standard weight every morning before use and the zero 

mark was checked after each measurement.
[6]

 In measuring 

the height, the patient who was barefooted and without 

head-gear or cap stood against the stadiometer on the 

weighing scale with the Achilles, gluteus and occiput 

touching it. A pointer was pressed firmly against the scalp 

and the measurement read off on the scale in meters to the 

nearest 0.5 cm.  The body mass index was estimated by 

dividing measured weight in kilograms by the height in 

meters squared. 

The blood pressure was measured using auscultatory 

method with standard mercury in glass Accuson 

sphygmomanometer.[6] Prior to the measurement, the 

patient was seated and rested for 5 minutes [31] in sitting 

position on a chair that supported the back comfortably. 

The left arm muscles were relaxed and the forearm was 

supported with the cubital fossa at the heart level. A cuff of 

suitable size was applied evenly to the exposed arm. The 

cuff was rapidly inflated until the manometer reading was 

about 30mmHg above the level at which the pulse 

disappeared and then slowly deflected. During this time, 

the Korotkoff sounds were monitored using a Litman 

stethoscope placed over the brachial artery. The systolic 

blood pressure was noted at the pressure at which the first 

heart sounds were heard(Korotkoff phase I). The diastolic 

blood pressure was taken as the pressure at the point when 

the heart sounds disappeared(Korotkoff phase v). The blood 

pressure was also measured in the right arm as described 

for the left arm in order to rule out significant inter-arm 

blood pressure difference and the arm that gave the higher 

reading was subsequently used. [31] The systolic and 

diastolic blood pressures were measured twice separated by 

an interval of 2 minutes. [31] The three readings were 

recorded and the mean value was calculated. 

The blood glucose was determined after an overnight fast 

between 8.00 hours to 10.00 hours.[6]   After adequate 

disinfection of the skin over the venepuncture site, 2 

millilitres of venous blood sample was drawn from the 
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cases and control group for fasting glucose estimation. The 

cases and control were thereafter given 75g anhydrous 

glucose dissolved in 250mls of water to drink over 5 

minutes. Two millilitres of venous blood sample was 

collected in the same manner two hours after the glucose 

load. The plasma glucose estimations were determined by 

the glucose oxidase method. 

2.9. Diagnostic Criteria 

The fasting blood glucose results were grouped as 

normal fasting blood glucose (60-99mg/dL), impaired 

fasting glucose (100-125mg/dL) and diabetes mellitus (≥ 

126mg/dL). The two hours oral glucose tolerance test was 

classified as 60-139mg/dL (normal), 140-199mg/dL 

(impaired glucose tolerance) and ≥200mg/dL diabetes 

mellitus). 

The body mass index ≥30kg/m2 was taken as the 

definition of obesity with the following categorization: 

Grade I obesity (mild obesity)=body mass index of 30-34.9, 

grade II obesity (moderate obesity)=body mass index of 35-

39.9 and grade III obesity (severe obesity)=body mass 

index of ≥40. [6] 

3. Methods 

Data collection tool had two sections: clinical data 

collection schedule section which contained information on 

clinical parameters such as blood pressure measurement, 

blood glucose estimation and body mass index and 

questionnaire section on basic demographic and 

behavioural variables. The questionnaire tool was adapted 

from the generic WHO-STEPS instrument approach to 

surveillance of chronic non-communicable diseases risk 

factors [29] and was modified and tailored to suit Nigeria 

environment through review of relevant literature. [4-

6,12,20,24,25’ 30-33] The demographic variables collected 

from the study population included age, sex, marital status, 

education, occupation, social class and family history of 

diabetes mellitus. The social classification of patients was 

into lower, middle and upper occupational classes to suit 

Nigerian environment.[6] Class I and II belongs to upper 

class, class III belongs to middle  class while class IV and 

V belongs to lower class. 

The behavioural risk factors evaluated were physical 

activity, alcohol and cigarette use. The family history of 

diabetes was coded as yes or no for the presence or absence 

of diabetes mellitus in the family respectively. Alcohol 

consumption was classified into non-drinkers, previous 

drinkers and current drinkers depending on whether the 

respondents had never taken alcohol in their lifetime drank 

alcohol in the past but had not used alcohol in the previous 

12 months preceding the study or currently used alcohol in 

the previous 30 days preceding the study respectively. 

Cigarette smoking status was assessed as non-smokers, 

previous smokers and current smokers depending on 

whether the subjects had never used cigarette in their 

lifetime, took cigarette in the past but had not smoked in 

the last 12 months preceding the study and currently 

smoked cigarette within the last one year preceding the 

study respectively. Physical activity was categorized as 

active or inactive physical activity. Those engaged in 

activities that cause a small or large increase in breathing or 

heart rate are considered physically active and adequate 

while the level of activity below this was considered 

inactive physical activity and inadequate. The physical 

activities were assessed in the previous 30 days. Subject’s 

occupational and activities of daily living were taken into 

account in assessing for the physical activity. 

The pre-testing of the questionnaire was done internally 

and externally at the primary care clinics of the hospital and 

Federal Medical Centre, Umuahia, Abia State, Nigeria 

respectively using ten diabetic patients. The pre-testing of 

the questionnaire lasted for one week. The respondents for 

the pre-testing were selected haphazardly from the clinics. 

The pretesting was done to find out how the questionnaire 

would interact with the respondents and ensured that there 

were no ambiguities. 

The questionnaire instrument was interviewer-

administered. Language used was English Language. 

However, local language was used to explain verbally to 

the patients who could not understand the medical language 

in the questionnaire. 

4. Operational Definitions 

Hypertension was defined as systolic and/or diastolic 

blood pressures ≥140/90 mmHg or documented use of 

antihypertensive medications in a previously diagnosed 

person with hypertension.[6]  Pre-diabetes was defined as 

fasting plasma glucose of 100-125mg /dL and /or plasma 

glucose level of 140-199mg/dL  2 hours after a 75g oral 

glucose load.  Diagnosis of diabetes mellitus was based on 

venous plasma glucose of ≥126 mg/dl after an overnight 

fast which was confirmed by a repeat test on second clinic 

visit or current use of anti-diabetic medications. Risk 

factors of pre-diabetes refers to antecedent condition(s) 

whose presence is(are) positively associated with an 

increased probability that diabetes will develop later or that 

the prognosis of an existing pre-diabetes will progressively 

worse. The risk factors studied included non-modifiable 

factors of age, sex, family history of diabetes mellitus as 

well as modifiable factors of obesity, physical inactivity, 

excessive alcohol use and tobacco use. Primary care refers 

to the care provided by physicians specifically trained for 

comprehensive first contact and continuing care for 

undifferentiated patients including early detection, 

management of the patient, health promotion and 

maintenance. 

5. Statistical Analysis 

The results generated were analyzed using software 

Statistical Package for Social Sciences (SPSS) version 13.0, 

Microsoft Coperation Inc. Chicago, IL, USA for the 
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calculation of percentages for categorical variables and 

mean for continuous data.  Categorical variables were 

compared by Chi-square test. Logistic regression analysis 

was done to ascertain the independent risk factors of pre-

diabetes. A p-value of < 0.05 was considered statistically 

significant. 

6. Results 

One hundred and six out of a total of 320 hypertensive 

patients had pre-diabetes giving a prevalence of 33.1%.  

The age of the hypertensive patients ranged from 18 years 

to 79 years with a mean age of 52 ± 11.82 years while the 

age of the control group ranged from 18 years to 79 years 

with mean age of 52 ± 12.72 years.  Other demographic 

characteristics of the hypertensive cases and their control 

group are shown in table 1. 

Table 1: Demographic characteristics of the study population 

Variables 
Hypertension group 

Number(%) 

Control group 

Number(%) 

Age   

<30 4(1.3) 4(1.3) 

30-39 50(15.6) 50(15.6) 

40-49 94(29.4) 94(29.4) 

50-59 101(31.6) 101(31.6) 

60-69 50(15.6) 50(15.6) 

≥ 70 21(6.5) 21(6.5) 

Total 320(100.0) 320(100.0) 

Sex   

Male 105(32.8) 105(32.8) 

Female 215(67.2) 215(67.2) 

Marital status   

Married 222(69.0) 293(92.0) 

Single 23(7.0) 23(7.0) 

Widowed 67(21.0) 0(0.0) 

Separated 8(3.0) 4(1.0) 

Total 320(100.0) 320(100.0) 

Education   

No formal education 29(9.1) 14(4.4) 

Primary 121(37.8) 97(30.3) 

Secondary 81(25.3) 80(25.0) 

Tertiary 89(27.8) 129(40.3) 

Total 320(100.0) 320(100.0) 

Occupation   

Student/unemployed 24(7.5) 2(0.6) 

Trading 105(32.8) 92(28.8) 

Farming 44(13.8) 79(24.7) 

Artisans 21(6.6) 32(10.0) 

Civil servants 126(39.3) 115(35.9) 

Total 320(100.0) 320(100.0) 

Variables 
Hypertension group 

Number(%) 

Control group 

Number(%) 

Social class   

Lower 137(42.8) 113(35.3) 

Middle 123(38.4) 127(39.7) 

Upper 60(18.8) 80(25.0) 

Total 320(100.0) 320(100.0) 

Bivariate analysis of demographic and behavioural 

variables as related to pre-diabetes showed that family 

history of diabetes(x
2
=46.11, df=1, P-value=0.001), 

obesity(x
2
=17.46, df=1, P-value=0.001) and inadequate 

physical activities(x
2
=20.0, df=1, P-value=0.001) were 

statistically significant while other variables were not 

statistically significant.[Table 2] 

Table 2: Some risk factor variables as related to pre-diabetes among the 

study population 

Variables 

Number(%) 

Pre-diabetes 

Number(%) 
Control x2 P-value 

Family history of diabetes 

Yes 58(54.7) 38(35.8)   

No 48(45.3) 68(64.2)   

Total 106(100.0) 106(100.0) 46.11 0.001* 

Body mass index 

Obese 67(63.2) 12(11.3)   

Non-obese 39(36.8) 94(88.7)   

Total 106(100.0) 106(100.0) 17.46 0.001* 

Physical activity 

Adequate 4(3.8) 51(48.1)   

Inadequate 102(96.2) 55(51.9)   

Total 106(100.0) 106(100.0) 20.0 0.001* 

Alcohol use 

Non-use 49(46.2) 62(58.5)   

Moderate 34(32.1) 17(16.0)   

Heavy 23(21.7) 27(25.5)   

Total 106(100.0) 106(100.0) 5.91 0.052** 

Tobacco use 

Never use 85(80.2) 58(54.7)   

Past   user 17(16.0) 25(23.6)   

Current user 4(3.8) 23(21.7)   

Total 106(100.0) 106(100.0) 2.35 0.31** 

Remark: *=Significant, **Non-significant 

However, on logistic regression of the statistically 

significant variables obesity, family history of diabetes and 

inadequate physical activities remained statistically 

significant with obesity being the most significant predictor 

of pre=-diabetes.[Table 3]  A significantly higher 

proportion of the obese hypertensive patients had pre-

diabetes compared to non obese hypertensive.(OR=12.50, 

CI=2.38-34.48, P-value=0.001) The obese hypertensive 
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patients were twelve and half times more likely to have pre-

diabetes compared to the non obese hypertensive. 

Table 3: Predictors of pre-diabetes among the hypertensive patients 

Variables Odds ratio 
Confidence 

interval (95%) 
P-value 

Body mass index 

Non-obese 1.0   

Obese 12.50 2.33 – 34.48 0.001 

Family history of diabetes 

No 1.0   

Yes 12.19 5.99 -170.31 0.001 

Physical activity 

Adequate 1.0   

Inadequate 9.19 3.07 – 27.48 0.001 

7. Discussion 

The prevalence of pre-diabetes among the study 

population was 33.1%. This is higher than 25% reported 

among hypertensive patients in Enugu, Nigeria [4] and 3.5% 

reported among primary care patients in Canada.[11] The 

prevalence of pre-diabetes in this study  is lower than 39.1% 

reported in Calabar, Nigeria [19] and 43% reported in 

Nepal. [17]  However, the prevalence of pre-diabetes of 

33.1% in this study is within the range of 25.0% - 47.0% 

reported in the European Study of Hypertension and 

Diabetes.[34]  However, this study has demonstrated the 

existence of pre-diabetes in essential hypertension which is 

an issue of phenomenal clinical and public health 

importance in Nigeria [4,19] and other parts of the world 

such as Taiwan where pre-diabetes is a rapidly emerging 

epidemic.[35] This study has buttressed the previous 

reports that the prevalence of pre-diabetes in essential 

hypertension in Nigeria is relatively low but is rapidly 

changing. [4,19]  Although pre-diabetes is an intermediate 

phase in the natural history of type 2 diabetes mellitus but 

pre-diabetic patients are at increased risk of progressing to 

type 2 diabetes mellitus and developing cardiovascular 

complications of diabetes mellitus. [9,24]  However, not all 

hypertensive patients with pre-diabetes will progress to 

type 2 diabetes mellitus, but their chances of developing 

type 2 diabetes mellitus are high. [9,12,20] This may be 

promoted and enhanced by other mutable and immutable 

risk factors of cardiovascular diseases.[24,25]  The finding 

of this study therefore portends a possible increase in the 

incidence of type 2 diabetes mellitus among adult Nigerians 

with essential hypertension and underscores the need to 

critically assess these patients during clinical encounter in 

primary care setting for pre-diabetes. This will help to 

reduce the health costs associated with management of their 

hypertensive condition and possible concurrent type 2 

diabetes mellitus. In these regard, primary prevention 

intervention for pre-diabetes is a compelling necessity in 

primary care setting in the study area. 

The most significant risk factor of pre-diabetes in this 

study was obesity. This finding is similar to reports from 

Nigeria [4,19] and other parts of the world such as 

Seychelles[18] and Nepal.[36] Hypertension can therefore 

co-exist with obesity and pre-diabetes and possibly point to 

a common predisposing or promotional metabolic risk 

factors under the umbrella of metabolic syndrome. [6]   

Emerging evidence has suggested that pre-diabetes, 

hypertension and obesity may be aetiologically and 

prognostically related through the insulin resistance 

syndrome which is a cluster of atherogenic cardiovascular 

risk factors which predict cardiovascular diseases. 

Although not every obese hypertensive patients are at risk 

for development of pre-diabetes but their chances are high.  

Such group of obese hypertensive who may not develop 

pre-diabetes are probably those with low cardiovascular 

risk profile.[6]  With the changing lifestyle in the study area, 

obese adult Nigerians with primary hypertension in primary 

care setting should be committed to lifestyle modification 

and this should also be recommended for all adult 

hypertensive patients even those who are not obese. It is 

therefore quintessential to detect early the addiction of pre-

diabetes on obese hypertensive Nigerians as this may affect 

the quality of care as well as morbidity and mortality 

profiles. 

A significant association was found between pre-diabetes 

and a positive family history of diabetes in this study. This 

finding is consistent with other reports on positive family 

history of type 2 diabetes mellitus as an important risk 

factor for development of pre-diabetes.[37,38]  This genetic 

contribution involves multiple genes.  However, report has 

shown that family history of type 2 diabetes was associated 

with decreased insulin sensitivity and an impaired balance 

between insulin sensitivity and insulin secretion.[39] As the 

prevalence of diabetes mellitus increases worldwide so will 

the family history of diabetes mellitus increases and 

invariably pre-diabetes since pre-diabetes is a prolonged 

intermediate phase in the natural history of diabetes 

mellitus. Interventions to prevent pre-diabetes in 

hypertensive Nigerians with family history of diabetes 

should be a compelling primary care priority in the study 

area. The presence of family history of diabetes mellitus 

during clinical encounter with hypertensive Nigerians in 

primary care clinics should provide guide for screening for 

pre-diabetes. Thus at primary care level, family history of 

diabetes mellitus may help tailor health promotion, health 

maintenance and risk reduction messages for this special 

group of hypertensive patients.[40] 

Inadequate physical was found to have a significant 

association with pre-diabetes. This could be related to the 

reports that physical inactivity leads to decrease insulin 

effectiveness and poor utilization of glucose and fats in the 

body cells.[41-43]  Physical inactivity is a one of the 

documented risk factor for dysglycaemia.[42] These studies 

[41-43] have demonstrated that prescribing physical 

exercise for the hypertensive patients poses no threat to 

their hypertensive condition. Evidence has shown that even 
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lower levels of weekly energy expenditure may be 

associated with health benefits and exercise can be 

accumulated in one or several sessions and the progression 

of exercise should be gradual.[43] Health professionals 

should therefore explain to their hypertensive patients in 

sufficient details the health impact of physical inactivity. 

This information should not only be limited to the 

consequences of physical inactivity but also the benefits of 

physical activity as an adjunct to medication in lowering 

blood pressure and also reduces their overall cardiovascular 

risk. 

8. Implications of the Study 

Disease patterns have been changing in recent decades in 

Nigeria due to socio-economic development and 

demographic changes. Non-communicable diseases such as 

hypertension and diabetes mellitus are implicated for rising 

morbidity and mortality from cardiovascular diseases in 

Nigeria and carry great concern for the future. 

Hypertensive individuals do not just develop diabetes 

mellitus overnight, they go through a prolonged 

intermediate phase termed pre-diabetes which at present 

has been recognized as a phase in the natural history of 

diabetes mellitus. Research has documented that the rate of 

progression from pre-diabetes to type 2 diabetes mellitus 

averages to 10% annually and pre-diabetic patients may not 

recover spontaneously from the pre-diabetic state.[8] 

The burden of pre-diabetes in patients with essential 

hypertension should sensitize clinicians to screen high risk 

hypertensive patients for pre-diabetes and assess them for 

modifiable and non-modifiable risk factors during clinical 

encounter in primary care setting. The health providers, 

managers and policy makers should direct interventional 

strategies to prevent or at the least slow down the 

progression of pre-diabetes to overt type 2 diabetes mellitus 

and its potential complications as envisioned in the WHO 

global strategy on diet, physical activity and health.[33] 

9. Limitations of the Study 

The authors had certain constraints which imposed some 

degree of limitations to the absolute generalization of the 

findings:  The limitations imposed by the ‘case-control’ 

nature of the study design are recognized by the researchers. 

Hypertension may antedate the development of pre-

diabetes and vice versa. However, this study stimulates the 

need for longitudinal studies. This would enable a quasi 

cause-effect relationship to be drawn and also for a reliable 

and valid conclusion to be ascertained. 

The sample size used was comparatively small, but this 

was more than the estimated sample size and was the 

number of patients seen during the approved duration of the 

study.  The sample was drawn from hospital attendees in 

the study area as only patients who presented to the clinic 

were studied. Thus extrapolation and generalization of the 

results of the study to the entire population should be done 

with utmost caution because the findings may not be a true 

representation of what may be obtained in the community. 

The study didn’t exclude hypertensive patients that were 

on anti-hypertensive medications that affect glucose 

homeostasis such as β-blockers and thiazide diuretics 

among other lifestyle factors that affect glucose metabolism. 

However, reports in Nigeria showed that antihypertensive 

medications that affect glucose metabolism didn’t 

significantly affect the prevalence of pre-diabetes among 

hypertensive Nigerians. [19] 

More so, the limitations of not matching the hypertensive 

patients for other socio-demographic characteristics such as 

occupation, marital status, education and socio-economic 

class among others are recognized by the authors. This was 

designed to avoid over-matching on the patients socio-

demographic characteristics which might lead to variable 

degree of systematic error. 

Furthermore, the authors didn’t measure insulin levels 

because of absence of facilities for it in the study centre. 

However, hyperinsulinaemia and insulin resistance are not 

found in every patient with hypertension and not all 

patients with hyperinsulinaemia have hypertension. 

10. Conclusion 

This study has demonstrated a high prevalence of pre-

diabetes among the study. Obesity, inadequate physical 

activity and family history of diabetes mellitus were 

proximate independent risk factors for pre-diabetes. The 

presence of these risk factors should therefore provide 

guide for screening adult Nigerians with essential 

hypertension for pre-diabetes in primary care. More so, 

interventions to prevent pre-diabetes in hypertensive 

patients should be a compelling health priority in primary 

care settings particularly in resource-constrained 

environment. 

11. Future Research Direction 

In the study area, further hospital-based and community-

based studies are recommended in order to explore other 

risk factors of pre-diabetes and its correlates. This will 

provide valuable clinical and epidemiological data for 

collaborative purposes. 
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