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ABSTRACT 

 

Uncontrolled hypertension is the primary cause of cardiovascular disease occurrence which greatly 

contributes to fatality worldwide. Obesity is known to impact cardiovascular health, being an 

appropriate predictor of blood pressure. Many hypertensive patients have been found to be obese 

across the world. Scarce information exists on the relationship between obesity and blood pressure 

level among hypertensive patients. This research aimed at assessing the body mass index of 

hypertensive patients in a developing country. The study was conducted on a sample of 134 

hypertensive patients attending Kiambu District Hospital in Kenya. Cross-sectional analytical 

research design was adopted and respondents selected using systematic sampling method. 

Anthropometric parameters of weight and height were used to assess body mass index. A pretested 

questionnaire was used to collect data from the respondents. Data was analyzed by use of statistical 

package for social science. The respondent’s body mass index was described by use of descriptive 

statistics. The relationship between blood pressure level and body mass index was determined by use 

of Pearson correlation test. A p-value of <0.05 was used as criterion for statistical significance. The 

study population had high body mass index as revealed by the high prevalence of overweight and 

obesity at 82.9%. Of the 134 respondents, 79.1% had uncontrolled blood pressure. Positive significant 

relationship was found between body mass index and blood pressure (r=0.683, p<0.001). Based on 

these findings, measures that would lead to healthy body mass index among hypertensive patients 

should be put in place for better hypertension management. 
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INTRODUCTION 

Hypertension accounts for 10% of 

health care spending globally. 
[1]

 It is a 

modifiable risk factor for renal disease and 

cardiovascular disease. Hypertension is 

defined as a systolic blood greater than 140 

mm Hg and a diastolic blood pressure 

greater than 90 mm Hg based on the average 

of two or more correct blood pressure 

measurement taken by a health care 

provider. Among hypertensive patients 

worldwide, only 31% have optimal blood 

pressure levels. 
[2]

 The Kenya Stepwise 

Survey Report 
[3]

 indicated that the 

prevalence of uncontrolled hypertension 

among hypertensive patients in Kenya is at 

24%. Many hypertensive patients regularly 

attend hospital due to health complications 

caused by the disease. In Kiambu County, a 

rise in hypertension prevalence has been 

observed. The disease is ranked seventh and 

fifth in causing fatality and hospital 

admission respectively in the County. 
[4] 

Uncontrolled hypertension damages 

cells lining coronary vessels resulting in 

inflammation, vascular weakness and 

scarring, blood clots, blocked arteries and 

plaque formation. 
[5-8]

 Prolonged periods of 
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uncontrolled hypertension affect heart 

functions by weakening heart muscles and 

enlarging the heart which may lead to death. 

Glomerulosclerosis is caused by 

uncontrolled hypertension when blood 

vessels are damaged by high blood pressure. 
[9]

 The most appropriate predictor of blood 

pressure level has been reported to be 

nutrition status hence important for 

maintenance of optimal blood pressure 

levels. Obesity is known to impact 

cardiovascular health globally and is related 

to uncontrolled hypertension. Obesity is 

associated with 16% stroke related deaths. 
[10]

 Studies have indicated that the risk of 

developing hypertension independent of 

physical inactivity and unhealthy diets is 

increased 3 times in overweight people. 
[11-

12]
 An estimated 27% people in Kenya are 

overweight or obese. 
[13]

 Obesity affects the 

rennin-angiotensin aldosterone system 

increasing absorption of renal sodium which 

results in elevated blood pressure. Obesity is 

also known to cause insulin resistance 

leading to sodium retention. Obesity 

increases the risk of heart failure since 

excess weight raises cardiac output lowering 

peripheral resistance. Weight reduction 

through increased physical activity and 

dietary changes help in maintenance of 

optimal blood pressure. 
[14]

 It is important to 

sensitize hypertensive patients on the 

benefits of behaviour change and put in 

place measures that encourage adoption of 

healthy practices. 

Several anthropometric measures 

have been identified as measures of obesity 

with BMI being found the most appropriate 

due to its accuracy and reproducibility. 
[15]

 

This study therefore used this parameter to 

determine nutrition status. Achieving and 

maintenance of optimal blood pressure 

levels in hypertensive patients is beneficial 

for the prevention of hypertension 

complications. There is paucity of published 

research findings on the relationship 

between blood pressure and BMI of 

hypertensive outpatients in Kenya hence the 

need for this study. 

Increased hypertension prevalence in 

health populations has been observed with 

increased age. 
[16]

 Advanced age impairs the 

function of the heart by altering the vascular 

structure leading to arterial stiffness that 

decreases buffering hence increasing blood 

pressure. Studies have reported that the age 

group with the highest risk of uncontrolled 

blood pressure among hypertensive patients 

is 18-57 years. 
[16-17]

 

 

METHODS 

A Cross-sectional analytical research 

design was adopted in this study. The study 

was carried out at Kiambu District Hospital 

in Kiambu County, Kenya. The target 

population was hypertensive out-patients 

aged between 18-57 years attending the 

outpatient clinic at Kiambu District 

Hospital. The identified patients were on 

regular medical check-ups and follow up at 

the hospital based on their blood pressure 

levels. Hypertensive patients attending the 

hypertensive clinic for the first time, 

expectant women and those with health 

complications including diabetes, kidney 

and heart diseases were excluded from the 

study. Participants were identified by use of 

systematic sampling technique. Data 

collection was carried out for three months 

to obtain the sample size of 134.  

 

RESEARCH INSTRUMENTS 

Anthropometry data was collected 

by use of anthropometric parameters of 

height and weight followed by calculation 

of BMI. The respondents stood straight with 

minimum clothing with no shoes for the 

height to be taken using a stadiometer and a 

wooden head board. The height was 

measured to the nearest 0.5 centimetres. A 

weighing machine calibrated to zero was 

used to measure weight recorded to the 

nearest 0.05 kilogram. The measurements 

were taken thrice and the average 

calculated. BMI was determined by dividing 

weight in (kg) by height squared (m
2
) BMI 

was then categorized according to WHO 

body mass index cut off points of 

underweight (BMI<18.5), normal weight 
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(BMI; 18.5–24.9), overweight (25–29.9) 

and obesity (BMI>30).  

 

Mercury sphygmomanometers were used to 

take blood pressure measurements. The 

respondents were allowed five minutes 

relaxation before the test was conducted. 

The client was seated with legs uncrossed 

back and arm supported. The reading was 

done at the cuff where all clothing around 

the area was loose. Three readings were 

taken with a repeat being done at 3-5 

minutes interval and an average calculated 

and blood pressure levels then categorized 

using WHO cut off points. 

 

DATA ANALYSIS AND 

PRESENTATION 

Before data entry the filled 

questionnaires were coded, checked and 

cleaned for consistency. The data was then 

entered into the computer for analysis. 

Statistical package for the social science 

was used to analyse data from blood 

pressure level and anthropometry. BMI 

levels of the study population were 

described by use of descriptive statistics. 

Pearson correlation coefficient test 

established the relationship between blood 

pressure level and BMIA p-value of <0.05 

was used as a criterion for statistical 

significance. 

 

Ethical Clearance 

Approval was sought from Kenyatta 

University Graduate School. Ethical 

clearance was obtained from Kenyatta 

University Ethical Review Committee. A 

research permit was obtained from the 

National Commission for Science, 

Technology and Innovation (NACOSTI). 

Permission was also sought from Kiambu 

Hospital management to access the medical 

records of the patients. Respondents 

participated in the research based upon their 

informed consent and assurance of 

confidentiality by the researcher. 

 

 

 

RESULTS 

Hypertensive characteristics 

Majorities (69.4%) of the 

respondents were women and only 30.6% 

were men. The age group with the largest 

number of respondents (38.8%) was 50-57 

years old. Overall 76.1% of the respondents 

had been diagnosed with hypertension in 

less than 5 years with majority (64.2%) 

visiting the hypertensive clinic for the 

second time. Approximately 79.1% of 

respondents had a SBP equal to or greater 

than 140 mmHg while 72.4% had a DBP 

equal to or greater than 90 mmHg. The 

mean Systolic blood pressure was 

146.23±0.87 and the diastolic blood 

pressure 92.06 ± 0.12.  
 

Table 1: Respondents Demographic characteristics, health 

seeking behaviour and blood pressure levels 

 

Nutrition Status of the Respondents 

Nutrition status of the study subjects 

was determined by use of WHO (2004) 

BMI cut off points. The average BMI of the 

study respondents was 27.63±1.12. The 

study findings indicated that majority 

(59.0%) of the respondents were 

overweight, while 23.9% were obese. 

 

When cross tabulation was done to compare 

BMI and age, the results showed that 

majority (33) of the overweight respondents 

were in the 50-57 years age group.  
 

Hypertensive Characteristics 

 Male Female Total 

Variable n % n % n % 

Age in Years 

18-25 6 14.6 14 15.1 20 14.9 

26-33 5 12.2 9 9.7 14 10.4 

34-41 5 12.2 20 21.5 25 18.7 

42-49 10 24.4 13 14.0 23 17.2 

50-57 15 36.6 37 39.8 52 38.8 

Length of illness 

< 5 years 25 61.0 77 82.8 102 76.1 

5-10 years 14 34.1 9 9.7 23 17.2 

>10 years 2 4.9 7 7.5 9 6.7 

No. of Clinic Visits 

2 times 27 65.9 59 63.4 86 64.2 

3-4 times 8 19.5 19 20.4 27 20.1 

>5 times 6 14.6 15 16.1 21 15.7 

Systolic Blood pressure 

< 140 mmHg 16 39.0 12 12.9 28 20.9 

>=140 mmHg 25 61.0 81 87.1 106 79.1 

Diastolic Blood pressure 

< 90 mmHg 15 36.6 22 23.7 37 27.6 

>=90 mmHg 26 63.4 71 76.3 97 72.4 
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Table 2: Cross tabulation BMI & Age 

BMI Age in Years 

18-25 26-33 34-41 42-49 50-57 Total 

Underweight 2 0 1 0 9 12 

Normal 6 0 2 1 2 11 

Overweight 8 11 12 15 33 79 

Obese 4 3 6 5 14 32 

 

Relationship between BMI and blood 

pressure  

A positive significant relationship (r=0.772, 

p=0.028) was observed between BMI and 

SBP, this meant that SBP increased with 

increased BMI. 

 
Table 3: Relationship between BMI and blood pressure 

Variable r p-value 

BMI and systolic blood pressure 0.772* 0.028 

BMI and diastolic blood pressure 0.444 0.849 

*Correlation is significant at the 0.05 level (2-tailed). 

 

DISCUSSION 

Age is both a risk factor for onset of 

hypertension and uncontrolled hypertension. 

In this study majority of the respondents 

were in the age group of 50-57 years this 

finding is in agreement with other studies 

that have reported blood pressure level 

increases with age. 
[18-20]

 In the current study 

age was found to influence BMI 

establishing a trend of increased weight with 

age, findings that are in agreement with 

other studies that have linked weight gain to 

age. 
[21-23]

 Approximately 79.1% of 

respondents had a SBP equal to greater than 

140 mmHg while 72.4% had a DBP equal to 

or greater than 90 mmHg. These findings 

show that majority of the respondents in the 

current study had sub optimal blood 

pressure level.  

In this study, 82.9% of the 

respondents were both overweight and 

obese. Similar findings of a majority of 

hypertensive patients being overweight and 

obese have been reported in other studies. 
[24-26]

 This finding could be explained by the 

possible fact that the respondents were 

consuming unhealthy diets and had low 

levels of physical activity. The current study 

findings showed a significant relationship 

between blood pressure and BMI. The 

relationship between hypertension and 

obesity has been documented globally with 

[27-28]
 reporting significant relationship 

between obesity and hypertension.  

 

CONCLUSION 

High prevalence of overweight and 

obesity, and uncontrolled hypertension was 

observed in the current study. This indicates 

the urgent need for hypertensive patient’s 

behavior overhaul to increased physical 

activity engagement and healthy dietary 

intake for achievement and maintenance of 

healthy body weight. In this regard, health 

professionals should consider early nutrition 

screening of hypertensive patients to 

prevent overweight and obesity. 

Intervention programs that create awareness 

on the importance of health lifestyle for 

optimal blood pressure levels should be 

developed by relevant policy makers. 
 

ACKNOWLEDGEMENT 

I acknowledge with appreciation my 

supervisors Dr. Peter Chege and Dr. Ann 

Munyaka both of Kenyatta University for their 

guidance, support and expertise contribution for 

the successful completion of this work. I also 

thank the hypertensive patients at Kiambu 

Hospital who participated in this study. 

 

REFERENCES 

1. Campbell NR, Lackland DT, Niebylski 

ML, Nilsson PM. Is reducing dietary 

sodium controversial? Is it the conduct 

of studies with flawed research methods 

that is controversial? A perspective 

from the World Hypertension League 

Executive Committee. The Journal of 

Clinical Hypertension. 2015; 17(2):85-

6. 

2. Van de Vijver S, Akinyi H, Oti S, 

Olajide A, Agyemang C, Aboderin I, 

Kyobutungi C. Status report on 

hypertension in Africa-Consultative 

review for the 6th Session of the 

African Union Conference of Ministers 

of Health on NCD’s. Pan African 

Medical Journal. 2014;16(1). 

3. Ministry of Health Kenya. Non 

Communicable Diseases Risk Factors 

Report. Kenya: KNBS; 2015. 13p 

4. Eston N, Samuel K, Paul S. Exploring 

Kenyas Inequality. Pulling Apart or 

Pooling together? Kenya: Ascent 



Jane Mbijiwe et al. Relationship between Body Mass Index and Blood Pressure Level in Hypertensive Patients 

Attending Kiambu District Hospital, Kenya 

 

                   International Journal of Health Sciences & Research (www.ijhsr.org)  228 
Vol.7; Issue: 10; October 2017 

Limited; 2013. 119p. 

5. Mutua EM, Gitonga MM, Mbuthia B, 

Muiruri N, Cheptum JJ, Maingi T. 

Level of blood pressure control among 

hypertensive patients on follow-up in a 

regional referral hospital in Central 

Kenya. The Pan African medical 

journal. 2014;18. 

6. Ferdinand KC. Cardiovascular disease 

in blacks: can we stop the clock? The 

Journal of Clinical Hypertension. 2008; 

10(5):382-9. 

7. Radhika G, Sathya RM, Sudha V, 

Ganesan A, Mohan V. Dietary salt 

intake and hypertension in an urban 

south Indian population–[CURES-53]. 

Journal of Association of Physicians of 

India. 2007;55(6):405-11. 

8. Farah R, Zeidan RK, Chahine MN, 

Asmar R, Chahine R, Salameh P, 

Pathak A, Hosseini H. Predictors of 

Uncontrolled Blood Pressure in Treated 

Hypertensive Individuals: First 

Population‐Based Study in Lebanon. 

The Journal of Clinical Hypertension. 

2016;18(9):871-7. 

9. Low KJ, Pelter MA, Deamer RL, 

Burchette RJ. Identification and 

evaluation of risk factors in patients 

with continuously uncontrolled 

hypertension. The Journal of Clinical 

Hypertension. 2015;17(4):281-9. 

10. Kowal P, Chatterji S, Naidoo N, 

Biritwum R, Fan W, Lopez Ridaura R, 

Maximova T, Arokiasamy P, Phaswana-

Mafuya N, Williams S, Snodgrass JJ. 

Data resource profile: the World Health 

Organization Study on global Ageing 

and adult health (SAGE). International 

journal of epidemiology. 2012;41(6): 

1639-49. 

11. Narkiewicz K. Diagnosis and 

management of hypertension in obesity. 

Obesity reviews. 2006;7(2):155-62. 

12. World Health Organization. A global 

brief on hypertension: silent killer, 

global public health crisis: World 

Health Day 2013. 

13. Mathenge W, Foster A, Kuper H. 

Urbanization, ethnicity and 

cardiovascular risk in a population in 

transition in Nakuru, Kenya: a 

population-based survey. BMC public 

health. 2010;10(1):569. 

14. El Banna S, Fouad A. Prevalence of 

pre-hypertension and hypertension in a 

sample of Egyptian adults and its 

relation to obesity. Australian Journal of 

Basic and Applied Sciences. 2012;6 

(13):481-9. 

15. Feng RN, Zhao C, Wang C, Niu YC, Li 

K, Guo FC, Li ST, Sun CH, Li Y. BMI 

is strongly associated with hypertension, 

and waist circumference is strongly 

associated with type 2 diabetes and 

dyslipidemia, in northern Chinese 

adults. Journal of epidemiology. 2012; 

22(4):317-23. 

16. Cohen L, Curhan GC, Forman JP. 

Influence of age on the association 

between lifestyle factors and risk of 

hypertension. Journal of the American 

Society of Hypertension. 2012;6(4): 

284-90. 

17. Svetkey LP, Erlinger TP, Vollmer WM, 

Feldstein A, Cooper LS, Appel LJ, Ard 

JD, Elmer PJ, Harsha D, Stevens VJ. 

Effect of lifestyle modifications on 

blood pressure by race, sex, 

hypertension status, and age. Journal of 

human hypertension. 2005;19(1):21. 

18. Babiker FA, Elkhalifa LA, Moukhyer 

ME. Awareness of hypertension and 

factors associated with uncontrolled 

hypertension in Sudanese adults: 

cardiovascular topic. Cardiovascular 

journal of Africa. 2013;24(6):208-12. 

19. McEniery CM, Wilkinson IB, Avolio 

AP. Age, hypertension and arterial 

function. Clinical and Experimental 

Pharmacology and Physiology. 2007; 

34(7):665-71. 

20. Rockwood MR, Howlett SE. Blood 

pressure in relation to age and frailty. 

Canadian geriatrics journal: CGJ. 2011; 

(1):2. 

21. Eshkoor SA, Hamid TA, Shahar S, Ng 

CK, Mun CY. Factors Affecting 

Hypertension among the Malaysian 

Elderly. Journal of Cardiovascular 

Development and Disease. 2016;3(1):8. 

22. Mungreiphy NK, Kapoor S, Sinha R. 

Association between BMI, blood 

pressure, and age: study among 

Tangkhul Naga tribal males of 

Northeast India. Journal of 

Anthropology. 2011;2011. 

23. Mártires MA, Costa MA, Santos CS. 

Obesity in aged hypertension patients. 



Jane Mbijiwe et al. Relationship between Body Mass Index and Blood Pressure Level in Hypertensive Patients 

Attending Kiambu District Hospital, Kenya 

 

                   International Journal of Health Sciences & Research (www.ijhsr.org)  229 
Vol.7; Issue: 10; October 2017 

Texto & Contexto-Enfermagem. 2013; 

22(3):797-803. 

24. Batiha AM, AlAzzam M, ALBashtawy 

M, Tawalbeh L, Tubaishat A, Alhalaiqa 

FN. The relationship between 

hypertension and anthropometric 

indices in a Jordanian population. 

Advanced Studies in Biology. 2015; 

7(5):233-43. 

25. Deji SA, Olayiwola IO, Fadupin GT. 

Assessment of Nutritional Status of a 

Group of Hypertensive Patients 

Attending Tertiary Healthcare Facilities 

in Nigeria. East African medical 

journal. 2014;91(3):99-104. 

26. Motlagh SF, Chaman R, Sadeghi E, 

Eslami AA. Self-Care Behaviors and 

Related Factors in Hypertensive 

Patients. Iranian Red Crescent Medical 

Journal. 2016;18(6). 

27. Asgedom SW, Gudina EK, Desse TA. 

Assessment of Blood Pressure Control 

among Hypertensive Patients in 

Southwest Ethiopia. PloS one. 2016; 

11(11):e0166432. 

28. Al-Wehedy A, Abd Elhameed SH, Abd 

El-Hameed D. Effect of lifestyle 

intervention program on controlling 

hypertension among older adults. 

Journal of Education and Practice. 

2014;5(5):61 

 

 

 

 

*********** 

 

 

 

 

How to cite this article: Mbijiwe
 
J, Chege

 
P, Munyaka

 
A. Relationship between body mass index 

and blood pressure level in hypertensive patients attending Kiambu district hospital, Kenya. Int J 

Health Sci Res. 2017; 7(10):224-229.
 

 


