
Diriba  et al.                                      Med. Health Sci. Res. J., Jan.-June 2025, 2(1): 15-21 

15 
 

 

 

    Original research   

The correlation between blood pressure, blood glucose, and body mass index: 

Analysis of a community-based survey in western Ethiopia  

    Dereje Chala Diriba1, Tesfaye Shibiru2, Bikila Degefa3, Meseret Belete Fite4* 

1Department of Nursing, Institute of Health Sciences, Wollega University, Nekemte, Ethiopia 
2Department of Pediatrics and Child Health, Institute of Health Sciences, Wollega University, 

Nekemte, Ethiopia 
3Department of Internal Medicine, Institute of Health Sciences, Wollega University, Nekemte, Ethiopia 

 4Department of Public Health, Institute of Health Sciences, Wollega University, Nekemte, Ethiopia 
 

 

                                              ABSTRACT                                                            Article Information 

Background: Blood pressure, blood glucose, and body mass index are important 

metabolic parameters associated with hypertension, diabetes, dyslipidemia, 

nutritional status, and other chronic diseases. The correlation between these 

parameters remains unclear among adults in western Ethiopia. Hence, this study 

examined the correlation between systolic blood pressure (SBP), diastolic blood 

pressure (DBP), blood glucose, and body mass index (BMI) among adults in 

western Ethiopia. 

Methods: Secondary data collected through a descriptive, community-based 

survey conducted between 1 July and 15 September 2024. Data from 3908 

participants from East, West, Qellem, and Horo Guduru Wollega administrative 

zones were included. Descriptive analysis of frequency, mean, and standard 

deviation was performed. Pearson correlation was computed to examine the 

relationship between SBP, DBP, blood glucose, and body mass index. ANOVA 

was done to compare the means of BMI and systolic and diastolic BP. In all tests, a 

p-value less than 0.05 indicates a statistically significant result. 

Results: The analysis was performed on the data of 3,908 participants. The study 

found that there was a positive correlation between SBP, DBP, and body mass 

index. Overweight and obesity contributed to the higher SBP and DBP. Diastolic 

blood pressure positively correlated with blood glucose; however, SBP did not. 

There was no significant variation in SBP and DBP across residency. 

Conclusion: Nearly 1 out of 5 had SBP of 140 or higher, and more than 1 out of 10 

had DBP of 90 or higher. The correlation between SBP, DBP, and BMI was 

positive. Nearly half of the participants had a healthy weight. Being overweight 

and obese increases the risk of SBP and DBP. A stepwise survey is warranted to 

establish the correlation between these parameters. 
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INTRODUCTION  

Blood pressure, glucose, and body mass 

index are parameters that indicate the risk of 

hypertension, diabetes, dyslipidemia, and 

other chronic diseases. The correlation 

between these variables among the 

nondiabetic population is important. 

Hypertension and diabetes are the two 

common diseases associated with these 

parameters. Hypertension is defined as 

“systolic blood pressure (SBP) and diastolic 

blood pressure (DBP) 140/90 mmHg or 

higher”(1). Globally, more than one billion 

adults have hypertension, and two-thirds of 

them live in low and middle-income 

countries (1).  

Worldwide, between 1990 and 2019, the 

number of adults living with hypertension 

doubled from 331 million to 626 million in 

women and from 317 million to 652 million 

in men because of population growth and 

aging (2). High blood pressure, diet, and 

high cholesterol will be the major risk factors 

for cardiovascular diseases from 2025 to 

2050, suggesting the burden of hypertension 

is expected to rise in the coming decades (3). 

Diabetes is a metabolic disorder 

characterized by hyperglycemia. According 

to the International Diabetes Federation 

Atlas, 589 million adults were living with 

diabetes in 2025 (4). It is classified as 

diabetes if the Random blood glucose is 

greater than or equal to 200 mg/dL in the 

presence of hyperglycemia symptoms. The 

Centers for Disease Control and Prevention 

(CDC) suggests routine check-ups of blood 

glucose for adults (5).    

Previous studies reported an inconclusive 

correlation between these parameters. While 

a positive and strong correlation between 

blood pressure and BMI has been reported in 

some studies (6-9), a study conducted by 

Zhang and Li (10) does not support these 

findings. The study also supports that fasting 

blood glucose and BMI are associated with 

blood pressure (7). A study reported that 

obesity and dyslipidemia are directly 

associated with an increase in blood pressure 

(6, 11). A population-based study involving 

children reported a positive correlation 

between SBP and BMI (12).  

The correlation between hypertension and 

other parameters is increased if they coexist. 

The study reported that a complex of 

triglyceride, glucose, and BMI index is 

positively associated with the development 

of hypertension (13). Another study 

demonstrated that hypertension is strongly 

associated with BMI (14). Systolic blood 

pressure is associated positively with BMI 

(15).  

Though the correlation between blood 

pressure, glucose, and BMI is inconclusive 

and may vary between gender and race, it is 

necessary to examine their correlation. 
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Hence, this study examined the correlation 

between BP, glucose, and BMI using survey 

data from western Ethiopia. 

METHODS 

Study design 

A descriptive survey study was 

performed. 

Setting  

The survey was performed at a tentative 

survey center at Nekemte City, western 

Ethiopia, between July 1 and September 15, 

2024. The participants come from four 

Wollega administrative zones, namely East, 

West, Qellem, and Horo Guduru Zones. 

Participants 

The survey used secondary data collected 

from adults living in four Wollega 

administrative zones to screen for diabetes, 

hypertension, and nutritional status. All 

participants were between 18 and 91 years; 

they resided in urban and rural areas.  

Variables 

The SBP, DBP, glucose level, and BMI 

are variables. Blood pressure was measured 

using a digital sphygmomanometer from the 

left arm at the sitting position, blood glucose 

was measured using a glucometer, and BMI 

was calculated from weight in kg and height 

in m2.  Age, gender, and address are 

predictors of the dependent variables. 

 

 

 

Data source 

Secondary data, which was collected to 

screen for hypertension, diabetes, and 

nutritional status, was used. 

Bias 

The screening was conducted at different 

centres with different health workers, and 

this might result in some technical 

measurement errors. To overcome these 

errors, we informed participating health 

workers to send people with abnormal 

measurement findings to Wollega University 

Comprehensive Specialized Hospital for re-

evaluation. 

Sample size 

Three thousand nine hundred and eight 

individual samples were used to identify the 

correlation between BP, blood glucose level, 

and BMI. 

Quantitative variables 

Blood glucose levels into diabetes (≥200 

mg/dL) (4), BMI was categorised into 

underweight if BMI is < 18.5 kg/m2, healthy 

weight if BMI is 18.5 to < 25 kg/m2, 

overweight if BMI is 25 to < 30 kg/m2, 

obesity if BMI is 30 to < 40 kg/m2 (5). 

Statistical analysis 

Frequencies for sex and address variables 

were computed. The mean and standard 

deviation for age, systolic and diastolic BP, 

blood glucose level, and BMI were also 

calculated. Since the data were normally 

distributed and the variances were 

homogeneous, the Pearson correlation was 
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calculated between BP, blood glucose level, 

and BMI. ANOVA was computed to test the 

level of SBP and DBP within each BMI 

category. The p-value less than 0.05 

indicates a statistically significant.  

RESULTS 

The data of 3908 adults were analysed. 

The mean age of the participants was 

33.37 years (SD ± 13.86). The majority of 

participants were males (79.5%). More 

than half (57.4%) were rural residents. The 

means of SBP, DBP, and Blood Glucose 

level were 123.82 mmHg (SD ± 34.87), 

77.84 mmHg (SD ± 22.71), and 121.17 

mg/dl (SD ± 53.31), respectively. Nearly 

one out of five (15.8%) had SBP of 140 or 

higher, and 11.6% of them had DBP of 90 

or higher. The mean weight and height 

were 60.71 kg (SD ± 9.44) and 167.11 cm 

(SD ± 8.79), respectively. The average of 

BMI was 21.83 (SD ± 3.54) (Table 1). The 

highest proportion of participants was 

those of a healthy weight (41.0%) (Table 

2). 

The correlation 

The SBP (r=0.187, p < 0.001) and DBP 

(r=0.087, P < 0.001) were positively 

correlated with BMI. The risk of SBP and 

DBP increases as BMI increases. The 

increase in SBP and DBP occurs in adults 

with obesity (Table 2). On the other hand, 

SBP was non-significantly associated with 

blood glucose level (r=0.056, p = 0.211), and 

the DBP was positively associated with 

blood glucose level (r=0.186, P < 0.001). 

There was a significant correlation between 

age and BMI. 

Table 1. The results of participants’ characteristics and variables, Western Ethiopia, 2025. 

Variables Category Frequency (Percentage) Mean (SD) 

Age   33.37 (SD ± 13.86)  

Sex Male 

Females 

3105 (79.5) 

803 (20.5) 

 

Address Urban 

Rural 

1666 (42.6) 

2242 (57.4) 

 

SBP   123.82 (SD ± 34.87)  

DBP   77.84 (SD ± 22.71)  

RBS   121.17 (SD ± 53.31) 

Weight   60.71 (SD ± 9.44)  

Height   167.11 (SD ± 8.79)  

BMI Underweight 

Healthy 

weight 

Overweight 

Obesity 

343 (8.8) 

1604 (41.0) 

369 (9.4) 

61 (1.6) 

21.83 (SD ± 3.54) 
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There were no statistically significant 

differences in SBP (t = -1.182, p = 0.298), 

DBP (t = -0.201, p = 0.787), blood glucose 

level (t = 4.53, p = 0.345), and BMI (t = 

0.168, p = 0.248) across the participants’ 

residency. A positive correlation was 

observed between blood glucose level and 

BMI, while a negative correlation was 

observed between blood pressure (SBP and 

DBP) and residency.  

Table 2. The mean of SBP and DBP according to BMI category. 

BMI category SBP means in mmHg DBP means in mmHg 

Underweight 118.18 75.00 

Healthy weight 122.29 76.80 

Overweight 128.87 80.15 

Obesity 132.73 82.50 

DISCUSSION 

The study aimed to examine the 

correlation between SBP, DBP, blood 

glucose level, and BMI among adults living 

in western Ethiopia. The study findings 

revealed that SBP and DBP were positively 

associated with BMI. An SBP had a positive 

correlation with blood glucose level, but 

DBP did not show any correlation with blood 

glucose level. There were no statistically 

significant differences in SBP, DBP, blood 

glucose level, and BMI across rural and 

urban areas. Individuals with overweight or 

obesity had higher SBP and DBP. 

The study found that the SBP and DBP 

were positively correlated with BMI. The 

findings are consistent with studies 

conducted in Japan, China, France, 

Bangladesh, and India (6-9, 16, 17). 

However, this finding is inconsistent with 

another study conducted in China (10). This 

variation could be due to the age of the 

participants, as only the older age population 

participated in the previous study.  

This study found that there is a linear and 

positive relationship between SBP and blood 

glucose level. This finding is in line with 

previous similar studies conducted in China, 

Italy, and Japan (18-20). These findings 

suggest that increased systolic blood pressure 

is directly related to changes in fasting blood 

glucose. Hence, individuals with raised 

blood pressure warrant blood glucose testing 

and vice versa. The current study found a 

statistically significant positive correlation 

between age and BMI. This study is similar 

to a previous study conducted in Australia 

(21). 

Participants with obesity had a higher 

mean of SBP and DBP. This finding is 
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consistent with a study conducted in India 

(17). These findings affirm that obesity is 

one of the causes of increased blood 

pressure. This can lead to obesity related 

diseases. Thus, it is needed to reduce 

overweight and obesity to halt the rise in 

SBP and DBP.  

Survey strengths and limitations 

The study included large samples from 

broader areas of western Ethiopia and was 

able to show the correlation between BMI 

and other metabolic parameters. However, 

due to secondary data, there was high 

missing data in blood glucose levels. 

Moreover, the proportion of males and 

females was heterogeneous.   

CONCLUSION 

The correlation between SBP, DBP, and 

BMI was positive. Overweight and obesity 

were associated with higher blood pressure. 

There was no variation in SBP, DBP, and 

BMI across the residency of individuals. Age 

plays a vital role in changing SBP, DBP, and 

BMI. Further research is warranted to 

explain the correlation between DBP and 

blood glucose level. 

Acknowledgement 

We acknowledge the survey participants, 

health professionals who participated in 

screening, Wollega University 

Comprehensive Specialized Hospital, for 

permitting access to these data and data 

entrants. 

Funding 

No funding obtained. 

Ethical approval 

Since the data is secondary, ethical approval 

was not needed. 

Conflict of interest 

 None of the authors claims a conflict of 

interest. 

REFERENCES 

1. World Health Organization. Hypertension 2023 [Available from: https://www.who.int/news-room/fact-

sheets/detail/hypertension. 

2. Zhou B, Carrillo-Larco RM, Danaei G, Riley LM, Paciorek CJ, Stevens GA, et al. Worldwide trends in 

hypertension prevalence and progress in treatment and control from 1990 to 2019: a pooled analysis of 

1201 population-representative studies with 104 million participants. The Lancet. 

2021;398(10304):957-80. 

3. Chong B, Jayabaskaran J, Jauhari SM, Chan SP, Goh R, Kueh MTW, et al. Global burden of 

cardiovascular diseases: projections from 2025 to 2050. European journal of preventive cardiology. 

2024. 

4. International Diabetes Federation. IDF Diabetes Atlas. 2025. 

5. The Centers for Disease Control and Prevention. Diabetes Testing USA: CDC; 2025 [Available from: 

https://www.cdc.gov/diabetes/diabetes-testing/index.html. 

6. Arai K, Yokoyama H, Okuguchi F, Yamazaki K, Takagi H, Hirao K, et al. Association between body 

mass index and core components of metabolic syndrome in 1486 patients with type 1 diabetes mellitus 

in Japan (JDDM 13). Endocr J. 2008;55(6):1025-32. 

https://www.cdc.gov/diabetes/diabetes-testing/index.html


Diriba  et al.                                      Med. Health Sci. Res. J., Jan.-June 2025, 2(1): 15-21 

21 
 

7. Cambien F, Warnet JM, Eschwege E, Jacqueson A, Richard JL, Rosselin G. Body mass, blood 

pressure, glucose, and lipids. Does plasma insulin explain their relationships? Arteriosclerosis. 

1987;7(2):197-202. 

8. Suchi SS, Nessa A, Khatun N, Yeasmin F, Begum A, Sadia S, et al. Association of Body Mass Index, 

Blood Pressure with Fasting Serum Glucose in Female with Type-2 Diabetes Mellitus. Mymensingh 

Med J. 2024;33(4):1064-9. 

9. Yusni Y, Rahman S, Naufal I. Positive correlation between body weight and body mass index with 

blood pressure in young adults. Narra J. 2024;4(1):e533. 

10. Zhang L, Li JL, Zhang LL, Guo LL, Li H, Li D. Association and Interaction Analysis of Body Mass 

Index and Triglycerides Level with Blood Pressure in Elderly Individuals in China. Biomed Res Int. 

2018;2018:8934534. 

11. Kang S, Kang M, Kim J, Kang H. Association Between Body Mass Index and Resting Blood Pressure 

in a Nondiabetic Population: Mediating Effect of Triglyceride-Glucose Index. Metab Syndr Relat 

Disord. 2025;23(5):253-9. 

12. López-Jaramillo P, Herrera E, Garcia RG, Camacho PA, Castillo VR. Inter-relationships between body 

mass index, C-reactive protein and blood pressure in a Hispanic pediatric population. Am J Hypertens. 

2008;21(5):527-32. 

13. Chen Y, Du J, Zhou N, Song Y, Wang W, Hong X. Correlation between triglyceride glucose-body 

mass index and hypertension risk: evidence from a cross-sectional study with 60,283 adults in eastern 

China. BMC Cardiovasc Disord. 2024;24(1):270. 

14. Landi F, Calvani R, Picca A, Tosato M, Martone AM, Ortolani E, et al. Body Mass Index is Strongly 

Associated with Hypertension: Results from the Longevity Check-up 7+ Study. Nutrients. 2018;10(12). 

15. Kaufman JS, Asuzu MC, Mufunda J, Forrester T, Wilks R, Luke A, et al. Relationship Between Blood 

Pressure and Body Mass Index in Lean Populations. Hypertension. 1997;30(6):1511-6. 

16. Song L, Li J, Yu S, Cai Y, He H, Lun J, et al. Body Mass Index is Associated with blood pressure and 

vital capacity in medical students. Lipids in Health and Disease. 2023;22(1):174. 

17. Patel B, Khiloshiya MJ, Vyas TH. Correlation between Body Mass Index and Blood Pressure in Young 

Adults. European Journal of Cardiovascular Medicine. 2025;15:41-3. 

18. Lv Y, Yao Y, Ye J, Guo X, Dou J, Shen L, et al. Association of Blood Pressure with Fasting Blood 

Glucose Levels in Northeast China: A Cross-Sectional Study. Sci Rep. 2018;8(1):7917. 

19. Di Bonito P, Sanguigno E, Forziato C, Saitta F, Iardino MR, Capaldo B. Fasting plasma glucose and 

clustering of cardiometabolic risk factors in normoglycemic outpatient children and adolescents. 

Diabetes Care. 2011;34(6):1412-4. 

20. Heianza Y, Arase Y, Kodama S, Hsieh SD, Tsuji H, Saito K, et al. Fasting glucose and HbA1c levels 

as risk factors for the development of hypertension in Japanese individuals: Toranomon hospital health 

management center study 16 (TOPICS 16). J Hum Hypertens. 2015;29(4):254-9. 

21. Woolley C, Thompson C, Hakendorf P, Horwood C. The Effect of Age upon the Interrelationship of 

BMI and Inpatient Health Outcomes. The Journal of nutrition, health and aging. 2019;23(6):558-63. 

 


