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 8 

Introduction 9 

Hypertension and Diabetes are the commonest co-morbidity of each other and are among the 10 

leading cause of the burden of non-communicable diseases in developing countries. It is 11 

important to identify patients with these conditions early in the disease process. This study was  12 

to determine the prevalence of elevated Blood Pressure (BP) and elevated Fasting Blood Sugar 13 

(FBS) as ell as relate it to the characteristics of the study participants in a rural community in 14 

Enugu State, Nigeria.  15 

 16 

Methods 17 

Community based cross-sectional study in form of outreach was done. The study was conducted 18 

over 1 week period. among participants aged 18 years and above. Proforma was used in 19 

collecting information on characteristics of participants including age, sex and occupation. 20 

Measurements of BP, FBS and BMI were done. Chi square test and Binary Logistic Regression 21 

were used for analysis.  22 

 23 

Results 24 

Majority of participants were aged > 45 years 127(56.7%), and females 139(62.1%),Mean(SD) 25 

46.89((21.84) Elevated BP 55(24.6%), elevated FBS 42(18.8%), both elevated BP and FBS. 26 

13(5.8%). higher proportion of those aged > 45 years had elevated BP 51(92.7%) and elevated 27 

FBS 37(88.1%). More Females had elevated BP 35(63.6%) and elevated FBS 28 

28(66.7%).Predictors were; age >45 years for elevated BP (AOR 18.4; 95% CI 5.7-59.5) and for  29 

have elevated FBS (AOR 8.9; 95% CI 3.0-26.5). 30 

 31 



 

 

Conclusion 32 

Prevalence of raised BP and FBS as well as co-morbid condition was high  It was more among 33 

females and older age. Age was a predictor of both raised BP and FBS. This calls for 34 

interventional programmes to help cub this rising burden of in rural communities 35 

 36 
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 38 

INTRODUCTION 39 

Non-communicable diseases (NCD), mainly cardiovascular diseases like Hypertension, diabetes, 40 

cancer and chronic respiratory diseases, are responsible for approximately 68% (38 million) of 41 

the 56 million deaths that occurred globally during 2012.1 Nearly 80% of these NCD deaths (29 42 

million) occurred in low- and middle-income countries (LMICs).1. In addition, the African 43 

region of the world is experiencing a double epidemic of both communicable and non-44 

communicable diseases. It is reported that in sub-Saharan Africa, the burden of NCDs could 45 

exceed that of infectious diseases in the coming decades.2  46 

Hypertension and diabetes are among the leading cause of the burden of non-communicable 47 

diseases in developing countries. Both have significantly contributed to medical morbidity and 48 

mortality. Hypertension is the commonest co-morbidity of diabetes and verse versa. They share 49 

genetic predisposition, medical risk factors, and environmental influences as etiologic factors, 50 

and are interrelated. Both conditions exert a huge financial burden on individuals, families, 51 

communities and the health system of any country.3 Worldwide, Diabetes caused at least USD 52 

727 billion dollars in health expenditure and 12% of total spending on adults in 2017.4 
53 

Exacerbating the situation is the increase in westernised lifestyle patterns such as tobacco and 54 



 

 

alcohol consumption alongside the reduction of physical activity and the changes in dietary 55 

intake.2 
56 

The World Health Statistics 2012 report that one in three adults globally has a raised Blood 57 

Pressure (BP) and one in 10 adults have diabetes.5 The raised BP causes around half of all deaths 58 

from stroke and heart disease.5. The percentage of deaths attributed to raised blood glucose in 59 

those aged 20–69 years in LMICs was 60.5% in men and 45.6% in women.2 There was doubling 60 

in the prevalence of diabetes between 1980 and 2014. Approximately 425 million adults (20-79 61 

years) were living with diabetes2017 and is projected that by 2045 this will rise to 629 million.4 62 

The diabetes statistics of the International Diabetic Federation (IDF) showed that Nigeria has the 63 

highest number of people living with diabetes and impaired fasting glucose in Africa.6 64 

Hypertension is also the commonest cardiovascular disease reported in the country.7 Studies in 65 

Nigeria have reported that the prevalence of diabetes varies across different zones of the country 66 

but ranges from 2.2 - 9.8%.8-11 Also studies have reported varying prevalence rates of 67 

hypertension in various parts of the country.8.12,13 
68 

To reduce the prevalence and consequences of hypertension and diabetes a complimentary 69 

mixture of population-wide and individual interventions is required. Allowing persons to present 70 

at health facilities is not yielding desired result as majority of persons do not know that that they 71 

have these silent killers. Likewise, there could be a huge burden of hypertension and diabetes 72 

mellitus among underserved rural dwellers in Nigeria. It is important to identify patients with 73 

these conditions early in the disease process. Periodic outreaches will contribute to early 74 

detection of persons with such conditions. Prompt and effective referral following such detection 75 

help reduce morbidity and complications associated with the diseases.  This study was to 76 

determine the prevalence of elevated Blood Pressure (BP) and elevated Fasting Blood Sugar 77 

(FBS) among rural residents of a community in Enugu State, Nigeria. It also related the 78 



 

 

characteristics of the study participants with elevated BP and elevated FBS in order to ascertain 79 

the risk factors associated with these conditions. 80 

 81 

METHODS 82 

3.1. Study Area 83 

This was at Abor, a rural community in Udi Local government of Enugu state, South East 84 

Nigeria. The estimated population is………… [2016 census] The community is about ……km to 85 

Enugu Metropolis They engage in farming, trading as well as civil/public services. There are no 86 

well established health facilities even though there is a primary health care facility.  87 

Study Design and population 88 

A Community based cross-sectional study in form of outreach was done. The study was 89 

conducted over 1 week period. All participants aged 18 years and above who gave informed 90 

consent were included in the study 91 

Sampling Technique and Sample Size Determination 92 

All participants who meet the inclusion criteria were recruited consecutively as they present for 93 

screening at the outreach venue throughout the period of study. A total of ………….. patients 94 

were studied. 95 

Data collection tools and method 96 

1. Proforma was designed and used in collecting information on characteristics of 97 

participants including age, sex, occupation, recording BP, FBS and BMI 98 



 

 

2. Measurements of BP, FBS and BMI were done using standard tools and observing 99 

standard procedure 100 

Blood pressure: The BP was measured in the sitting position with an appropriate sized cuff 101 

encircling the left arm held at the level of the heart. This was measured using the OMRON Arm-102 

type fully Automatic Digital Blood Pressure Monitor, Model BP - 103H. Raised BP was defined 103 

using Joint National Committee on Hypertension (JNC) 7 classification as systolic BP ≥ 140 104 

mmHg and/or diastolic BP ≥ 90 mmHg  105 

Blood sugar: One microliter (1 μL) of whole blood was collected and tested for blood glucose 106 

level using the Accu-chek active test strip and glucometer (Roche Diagnostics GmbH, 107 

Mannheim, Germany). Aseptic conditions were maintained throughout the procedure. Diabetes 108 

was defined as a fasting blood glucose > 110 mg/dl (6.1mmol/l) 109 

Weight and height: the weight and height of the respondents were measured using a 110 

standardized Standiometer. Weight was measured to the nearest 0.5kg with the subject standing 111 

motionless on the calibrated scale without footwear. Height was measured with the subject 112 

standing in an erect position and head positioned so that the top of the external auditory meatus 113 

was level with the inferior margin of the bony orbit. The BMI of the subjects was calculated as 114 

weight in kilograms divided by height in meters squared.  115 

Data Collection and analysis 116 

Patient information were recorded by trained health workers to ensure accuracy of data. 117 

Measurements of BP and FBS were done by qualified medical doctors. IBM Statistical Package 118 

for Social Sciences Version 21 was used for data entry, editing and analysis. Results were 119 

presented in tables. Mean, Standard deviation, proportion and percentages were used as summary 120 



 

 

measures where appropriate. Chi square test was used to establish associations between 121 

characteristics of participants with BP and FBS status. Binary Logistic Regression was done for 122 

variables significant variables (age). Level of confidence was at p < 0.05.  123 

 124 

Ethical consideration 125 

The Health Research and Ethics committee of University of Nigeria Teaching Hospital, 126 

Enugu gave ethical clearance. Permission was equally obtained from traditional rulers of 127 

constituents communities. Informed consent was obtained from participant,. They were 128 

ensured of voluntary participation and confidentiality of their information. 129 

 130 

Action taken 131 

Participants found to have elevated BP and/or FBS during the screening were provided education 132 

on appropriate lifestyle and dietary modifications, such as salt and fatty reduction as well as need 133 

for improved physical activity where not adequate. They were also instructed and referred to 134 

tertiary health care facilities.  135 

RESULTS 136 

Table 1: Characteristics of participants 137 

Variables Frequency Percent(%) 
Age (Yrs)   
≤ 45  97 43.3 
>45 127 56.7 
      Mean(SD) 46.89(21.84)  
   
Gender   
Female 139 62.1 
Male 85 37.9 
   



 

 

Occupation   
Civil/public servant 63 28.1 
Trading 30 13.4 
Farming 40 17.9 
Skilled worker 18 8.0 
Unemployed/student 73 32.6 
   
BMI   
<18.5 66 29.5 
18.5-24.9 99 44.2 
25-29.9 57 25.4 
≥30  2 .9 
   
 138 

Table 1 shows that majority of participants were aged > 45 years 127(56.7%) with mean age of 139 

46.89 SD of 21.84 were females 139(62.1%), unemployed/students 73(32.6%) followed by 140 

Civil/public servants 63(28.1%) and 99(44.2%) had BMI of 18.5-24.9 mg/m2  
141 

 142 

Table 2: Screening status of participants 143 

Variables Frequency Percent(%) 
Blood pressure (BP)   
Normal 169 75.4 
Elevated 55 24.6 
   
Fasting Blood Sugar (FBS)   
Normal 182 81.3 
Elevated 42 18.8 
   
Both BP and FBS   
No 211 94.2 
Elevated 13 5.8 
 144 

 145 



 

 

Table 2 shows that 55(24.6%) of participants had elevated Blood Pressure, 42(18.8%) had 146 

elevated Fasting Blood Sugar while 13(5.8%) both have elevated BP and FBS. 147 

Table 3: Blood pressure and Fasting Blood Sugar disaggregated by Characteristics of 148 

participants 149 

 Blood pressure Fasting Blood Sugar 
 Normal Elevated Normal Elevated 
Variables Freq(%) Freq(%) Freq(%) Freq(%)
Age (Yrs)     
≤ 45  93(55.0) 4(7.3) 92(50.5) 5(11.9) 
>45 76(45.0) 51(92.7) 90(49.5) 37(88.1) 
     
Gender     
Female 104(61.5) 35(63.6) 111(61.0) 28(66.7) 
Male 65(38.5) 20(36.4) 71(39.0) 14(33.3) 
     
Occupation     
Civil/public servant 41(24.3) 22(40.0) 44(24.2) 19(45.2) 
Trading 26(15.4) 4(7.3) 24(13.2) 6(14.3) 
Farming 26(15.4) 14(25.5) 33(18.1) 7(16.7) 
Skilled worker 14(8.3) 4(7.3) 17(9.3) 1(2.4) 
Unemployed/student 62(36.7) 11(20.0) 64(35.2) 9(21.4) 
     
BMI     
<18.5 54(32.0) 12(21.8) 56(30.8) 10(23.8) 
18.5-24.9 77(45.6) 22(40.0) 81(44.5) 18(42.9) 
25-29.9 37(21.9) 20(36.4) 43(23.6) 14(33.3) 
≥30  1(0.6) 1(1.8) 2(1.1) 0(0.0) 
 150 

Table 3 shows that higher proportion of those aged > 45 years had elevated Blood pressure 151 

51(92.7%) and elevated FBS 37(88.1%). More Females had elevated Blood pressure 35(63.6%) 152 

and elevated FBS 28(66.7%).. More Civil/public servants had elevated Blood pressure 153 

22(40.0%) and elevated FBS 19(45.2%). Higher proportion of those that had BMI of 18.5-154 

24.918.5-24.9 mg/m2 had elevated Blood pressure 22(40.0%) and elevated FBS 18(42.9%). 155 



 

 

Table 4: Relationship of Characteristics of participants with Blood Pressure and Fasting 156 

Blood Sugar  157 

BLOOD PRESSURE 
 Normal Elevated χ2(p value)  AOR (95% CI of AOR) 
Variables Freq(%) Freq(%)   
Age (Yrs)     
≤ 45  93(95.9) 4(4.1) 38.547(<0.001) 1 
>45 76(59.8) 51(40.2)  18.36(5.66-59.54) 

     
Gender     
Female 104(74.8) 35(25.2) 0.078(0.781) NA 
Male 65(76.5) 20(23.5)   

     
Occupation     
Civil/public servant 41(65.1) 22(34.9)   
Trading 26(86.7) 4(13.3) 11.648(0.020) NA 
Farming 26(65.0) 14(35.0)   
Skilled worker 14(77.8) 4(22.2)   
Unemployed/student 62(84.9) 11(15.1)   

     
BMI     
<18.5 54(81.8) 12(18.2)   
18.5-24.9 77(77.8) 22(22.2) 5.850(0.119) NA 
25-29.9 37(64.9) 20(35.1)   
≥30  1(50.0) 1(50.0)   

FASTING BLOOD SUGAR
 Normal Elevated   
Age (Yrs)     
≤ 45  92(94.8) 5(5.2) 20.757(<0.001) 1 
>45 90(70.9) 37(29.1)  8.92(3.00-26.52) 

     
Gender     
Female 111(79.9) 28(20.1) 0.467(0.494) NA 
Male 71(83.5) 14(16.5)   

     
Occupation     
Civil/public servant 44(69.8) 19(30.2)   
Trading 24(80.0) 6(20.0) 9.487(0.050) NA 
Farming 33(82.5) 7(17.5)   
Skilled worker 17(94.4) 1(5.6)   
Unemployed/student 64(87.7) 9(12.3)   

     
BMI     
<18.5 56(84.8) 10(15.8)   
18.5-24.9 81(81.8) 18(18.2) FT(0.454) NA 
25-29.9 43(75.4) 14(24.6)   
≥30  2(100.0) 0(0.0)   



 

 

Table 4 shows that there were statistically significant association of blood pressure with age (χ2 = 158 

38.547, p < 0.001), Occupation (χ2 = 11.648, p = 0.020). However there were no statistically 159 

significant association of blood pressure with gender (χ2 = 0.078, p = 0.781). and BMI (χ2 = 5.850, 160 

p = 0.119). Also, there were statistically significant association of Fasting blood sugar with age 161 

(χ2 = 20.757, p < 0.001). However there were no statistically significant association of blood 162 

pressure with gender (χ2 = 0.467, p = 0.494), Occupation (χ2 = 9.487, p = 0.050) and BMI (FT, p 163 

= 0.454). 164 

Those aged >45 years were about 18 times (AOR 18.4; 95% CI 5.7-59.5 likely to have elevated 165 

BP than those aged ≤ 45 years. Also those aged >45 years were about 9 times (AOR 8.9; 95% CI 166 

3.0-26.5 likely to have elevated BP than those aged ≤ 45 years. 167 

DISCUSSION 168 

Hypertension and Diabetes are the commonest co-morbidity of each other. They share genetic 169 

predisposition, medical risk factors, environmental influences as etiologic factors, and are 170 

interrelated.14 Both elevated Blood Pressure and elevated Fasting Blood Sugar occur more with 171 

advancing age. Result from this study reported that majority of participants were aged > 45 years 172 

and females. This is expected as most rural areas are inhabited by retired workers and older 173 

persons due urban migration in the country for greener pasture. Majority being were females can 174 

be partly explained by the better health seeking behavior of females compared to males.  175 

It was also noted that generally, 24.6% of participants had elevated Blood Pressure, 18.8% had 176 

elevated Fasting Blood Sugar and 5.8% had both elevated BP and FBS. The reported prevalence 177 

for elevated Blood Pressure was lower than the 42.0%, 44.5% and 46.4% reported respectively 178 

different studies in South Eastern Nigeria.15-17 It is similar to reports from other studies.12,13 The 179 



 

 

observed differences may be due differences in sampling technique and location of the study as 180 

most of those previous studies were in urban areas whose life style is different from rural 181 

communities. However, these finding is revealing as it shows that hypertension, DM and co 182 

morbid condition are of high prevalence in rural communities in Nigeria. This calls for 183 

interventional programmes including; aggressive health education, enlightenment campaigns and 184 

community surveillance programmes to help cub this rising burden of in rural communities. 185 

Based on Gender, 25.2% females and 23.5% males had elevated Blood Pressure, 20.1% females 186 

and 16.5% males had elevated Fasting Blood Sugar, 5.0% females and 7.1% males had both 187 

elevated BP and FBS. More Females equally had elevated Blood pressure 63.6% and elevated 188 

FBS 66.7%. The higher prevalence among females were also documented in previous similar 189 

studies 12,20-23. However, there was discordance with many other previous reports. A study 190 

involving review of studies on hypertension over five decades reported a prevalence ranging 191 

from 8% to 46.45%, but with similar prevalence in men and women.13 A Meta analysis of the 192 

prevalence of hypertension from population based studies in south western Nigeria reported a 193 

similar prevalence ranging from 12.4% to 34.8% with a higher prevalence in men than women.12 194 

Another study documented prevalence of HTN of 22% (25.9% in males and 20% in females). 195 

Similarly other studies had similar findings of higher prevalence among males.18-21 The findings 196 

from this study can partly be explained by fact that women are generally more likely than men to 197 

say they are unwell.  198 

Findings also show that those aged >45 years were about 18 times likely to have elevated BP 199 

than those aged ≤ 45 years as well as about 9 times likely to have elevated BP than those aged ≤ 200 

45 years. Also Higher proportion of those aged > 45 years had elevated Blood pressure 92.7% 201 

and elevated FBS 88.1%.  A study done in Mali documented that OR increases with age from 202 



 

 

2.06 (30–44 years) to 7.25 (60 and more).22 This is similar to finding in other studies in Africa.23-
203 

25 In Ibadan South West Nigeria, logistic regression analysis revealed that hypertension was 204 

significantly associated with being in age groups 30-49 years (OR 2.258, 95% CI: 1.311 - 3.884), 205 

≥50 years (OR 7.145, 95% CI: 3.644 - 14.011).26 In the United States, the estimated percentage 206 

of people aged 20 years or older having diagnosed or undiagnosed diabetes in 2005-2008 was 207 

increasing with age. In the age group of 20-44 years, it was estimated about 3.7% people had 208 

diabetes; while in the age group 45-64 years the number increased to 13.7%; and the highest 209 

percentage of 26.9% was found in the age group of ≥ 65 years.27 The study done in Bali showed 210 

that the prevalence of raised blood sugar and DM were nearly two-fold and more than two fold 211 

higher in the elderly than in the younger age group respectively.28 A study done in China 212 

documented Fasting and random plasma glucose level increased by 0.15 mmol/L, while 2-hour 213 

post-prandial plasma glucose level increased by 0.26 mmol/L per decade-increase in age.29 214 

Several reviews have stressed that age is the strongest risk factor for CVD like Hypertension. In 215 

the United States, CVD was the leading cause of death for persons 65 years of age and over in 216 

2007, which accounted for 28% of deaths in this age group.30  217 

These findings from current study could possibly be as a result of participants’ occupation and 218 

residence. Almost all rural dwellers engage in minor farming even if is around their houses  219 

Since a high proportion of participants were farmers and traders, trekking long distances to the 220 

farm or the farm work itself constituted increased physical activity. Sedentary lifestyle which is a 221 

key modifiable factor for both diseases may be rare in these rural communities Age of 222 

participants may equally be a factor as these conditions are more with advancing age which is 223 

where majority of respondents belong to. The implication of this finding is that since most 224 

people with these conditions are not aware that they have the disease, there is the likelihood that 225 



 

 

they die suddenly with their relatives ascribing it to supernatural things. Then for others that may 226 

present at health facility, they are likely to come when complications of their condition has 227 

occurred.  228 

The number of elderly population has increased worldwide. Recently it has been increasing 229 

sharply in the developing countries and this has impacted on the prevalence of metabolic 230 

diseases (impaired fasting glycemia, DM) and Cardio vascular Diseases including Hypertension. 231 

This may be related directly with age or aging process itself or indirectly through several other 232 

age-related risk factors. Some of such factors include; central obesity, mitochondrial dysfunction, 233 

lipid metabolisms disorders, inflammation, β-cell dysfunction, insulin resistance and metabolic 234 

syndrome.28,31 
235 

CONCLUSION 236 

Prevalence of raised BP and FBS as well as co-morbid condition was high and in line with 237 

findings from other studies. It was more among females and older age. Age was a predictor of 238 

both raised BP and FBS. It shows that hypertension, DM and co morbid condition are emerging 239 

danger even in rural communities in Nigeria. This calls for interventional programmes including 240 

mouth outreaches, aggressive health education, enlightenment campaigns and community 241 

surveillance programmes to help cub this rising burden of in rural communities 242 

CONFLICT OF INTEREST 243 

Authors declare no conflict of interest 244 

REFERENCES 245 

 246 

1. World Health Organization World health report: Global status report on 247 

noncommunicable disease 2014. Available 248 



 

 

from: http://www.who.int/nmh/publications/ncd-status-report-2014/en/  Accessed on  249 

12/2/2019 250 

 251 

2. Kengne AP, Awah PK, Fezeu L, Mbanya JC. The burden of high blood pressure and 252 

related risk factors in urban sub-Saharan Africa: Evidences from Douala in 253 

Cameroon. Afr Health Sci. 2007;7(1):38–44 254 

 255 

3. Isara AR, Okundia PO. The burden of hypertension and diabetes mellitus in rural 256 

communities in southern Nigeria. Pan African Medical Journal. 2015;20:103 257 

 258 

4. International Diabetes Federation. Diabetes Fact Sheet. 2018. Available at 259 

www.idf.org/webdata/. Accessed on  12/2/2019   260 

 261 

5. World Health Organization. World health statistics 2012 report. WHO, Geneva, 2012.  262 

 263 

6. International Diabetes Federation. Diabetes Fact Sheet. Available at 264 

www.idf.org/webdata/docs/background_info_AFR.pdf. Accessed on  12/2/2019   265 

 266 

7. Mukadas AO, Misbau U. Incidence and patterns of cardiovascular diseases in north 267 

western Nigeria. Niger Med J. 2009; 50(3): 55 - 57 268 

 269 

8. Akinkugbe OO  Non communicable diseases in Nigeria: national survey (final report) on 270 

hypertension, coronary heart disease, diabetes mellitus, G6PD deficiency and anaemia. 271 

National Expert Committee on Non-Communicable Disease. Federal Ministry of Health 272 

and Social Services, Lagos, 273 

 274 

9. Chinenye S, Ogbera AO. Socio-cultural aspects of diabetes mellitus in Nigeria. J Soc 275 

Health Diabetes. 2013; 1(1): 15 - 21 276 

 277 

10. Omorogiuwa A, Oaikhena GA, Okioya P, Akubueze D, Owobu E, Enahoro I et al 278 

Diabetes mellitus: prevalence amongst University staff in southern Nigeria and attitude 279 

towards routine glycemic/glucosuric checkup. Int J Biomed & Hlth Sci. 2010; 6(1): 25 - 280 

29 281 

 282 

11. Nyenwe EA, Odia OJ, Ihekwaba AE, Ojule A, Babatunde S. Type 2 diabetes in adult 283 

Nigerians: a study of its prevalence in Port Harcourt, Nigeria. Diabetes Res Clin Pract. 284 

2003; 62: 177 - 185 285 

12. Ekwunife OI, Aguwa CN. A meta analysis of prevalence rate of hypertension in Nigerian 286 

populations. Journal of Public Health and Epidemiology. 2011; 3(13): 604 - 607.          287 

 288 



 

 

13. Ogah OS, Okpechi I, Chukwuonye II, Akinyemi JO, Onwubere BJC, Falase AO, Stewart 289 

S, Sliwa K. Blood pressure, prevalence of hypertension and hypertension related 290 

complications in Nigerian Africans: A review. World J Cardiol. 2012; 4(12): 327 - 340.          291 

 292 

14. Buchan J, Couper I, Tangcharoensathien V, et al. Early implementation of WHO 293 

recommendations for the retention of health workers in remote and rural areas. Bull 294 

World Health Organ. 2013;91(11):834–840.         295 

 296 

15. Ulasi II, Ijoma CK, Onwubere BJ, Arodiwe E, Onodogo O, Okafor C. High prevalence 297 

and low awareness of hypertension in a market population in Enugu, Nigeria. Int J 298 

Hypertens. 2011: 869675.      299 

 300 

16. Ahaneku GI, Osuji CU, Anisiuba BC, Ikeh VO, Oguejiofor OC, Ahaneku JE. Evaluation 301 

of blood pressure and indices of obesity in a typical rural community in eastern Nigeria. 302 

Ann Afr Med. 2011; 10(2): 120 - 126.       303 

 304 

17. Onwubere BJ, Ejim EC, Okafor CI, Emehel A, Mbah AU et al. Pattern of blood pressure 305 

indices among residents of a rural community in South East Nigeria. Int J Hypertens. 306 

2011; 2011: 621074.            307 

 308 

18. Sahraki R, Mirshekari M, Sahraki H, Mohammadi AR, Sahraki M, Khazaei Feizabad E. 309 

Hypertension Among 30+ Year-Old People in Zahedan (Southeast of Iran). Shiraz E Med 310 

J. 2011;12(3):129–34         311 

 312 

19. Sarry El-Din A, Erfan M, Kandeel W, Kamal S, El Banna R, Fouad W. Prevalence of 313 

pre-hypertension and hypertension in a sample of egyptian adults and its relation to 314 

obesity. Aust J Basic Appl Sci. 2012;6(13):481–9.       315 

 316 

20.  Shapo L, Pomerleau J, McKee M. Epidemiology of hypertension and associated 317 

cardiovascular risk factors in a country in transition: a population based survey in Tirana 318 

City, Albania. J Epidemiol Community Health. 2003;57(9):734–9.        319 

 320 

21. Manandhar K, Koju R, Sinha NP, Humagain S. Prevalence and associated risk factors of 321 

hypertension among people aged 50 years and more in Banepa Municipality, 322 

Nepal. Kathmandu Univ Med J (KUMJ) 2012;10(39):35–8.         323 

 324 

22. Oumar Bâ, Youssouf Camara, Ichaka Menta, et al., “Hypertension and Associated 325 

Factors in Rural and Urban Areas Mali: Data from the STEP 2013 Survey,” International 326 

Journal of Hypertension, vol. 2018, Article ID 6959165, 7 pages, 327 

2018. https://doi.org/10.1155/2018/6959165.  328 

 329 



 

 

23. Awoke A, Awoke T, Alemu S, Megabiaw B. Prevalence and associated factors of 330 

hypertension among adults in Gondar, Northwest Ethiopia: a community based cross-331 

sectional study. BMC Cardiovascular Disorders. 2012;12:113          332 

 333 

24.  Abebe SM, Berhane Y, Worku A, Getachew A. Prevalence and associated factors of 334 

hypertension: a crossectional community based study in Northwest Ethiopia. PLoS 335 

One. 2015;10(4):e0125210       336 

 337 

25. Gebreselassie KZ, Padyab M. Epidemiology of hypertension stages in two countries in 338 

sub-sahara africa: factors associated with hypertension stages. International Journal of 339 

Hypertension, vol. 2015, 12 pages, 2015.  http://dx.doi.org/10.1155/2015/959256 340 

 341 

26. Ajayi IO, Sowemimo IO, Akpa OM, Ossai NE. Prevalence of hypertension and 342 

associated factors among residents of Ibadan-North Local Government Area of Nigeria. 343 

Nig J Cardiol 2016;13:67-75  344 

 345 

27. Centers for Disease Control and Prevention. National diabetes fact sheet: national 346 

estimates and general information on diabetes and prediabetes in the United States, 2011. 347 

Atlanta: U.S. Department of Health and Human Services, Centers for Disease Control 348 

and Prevention 349 

 350 

28. Suastika K, Dwipayana P, Saraswati IMR, Kuswardhani T, Astika N, Putrawan IB, 351 

Matsumoto K, Kajiwara N, Taniguchi H. Relationship between age and metabolic 352 

disorder in the population of Bali. J Clin Ge rontol Geriatrics 2011, 30: 1-6. 353 

 354 

29. Ko GT, Wai HP, Tang JS. Effects of age on plasma glucose levels in non-diabetic Hong 355 

Kong Chinese. Croat Med J. 2006;47(5):709-13. 356 

 357 

30. National Center for Health Statistics. Health, United States, 2010: with special feature on 358 

death and dying. Washington DC: US Government Printing Office. Available from: 359 

http://www.cdc.gov/nchs/data/hus/hus10.pdf. 2011  Accessed on 12/2/2019 360 

 361 

31. Suastika K, Dwipayana P, Semadi MS, Kuswardhani TA. Age is an Important Risk 362 

Factor for Type 2 Diabetes Mellitus and Cardiovascular Diseases. Available at 363 

http://dx.doi.org/10.5772/52397   Accessed on 12/2/2019 364 

 365 

 366 

 367 


