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Abstract
Background: Cardiovascular disease (CVD) remains the leading cause of death globally. CVD is strongly influenced by modifiable cardio metabolic risk factors, including elevated blood pressure and excess adiposity. Aims and Objectives: This study aims to compare selected clinical and anthropometric markers between CVD patients and apparently healthy controls. Materials and Methods: The study was conducted on 200 participants, comprising of 100 CVD Subjects and 100 controls attending Federal Teaching Hospital, Owerri. The anthropometric variables measured were Systolic Blood Pressure (SBP), Diastolic Blood Pressure (DBP), Body Mass Index (BMI), and Waist Circumference (WC). Results were displayed as mean ± standard deviation (SD) and compared between groups using an independent-samples t-test, where assumptions for parametric analysis were satisfied. Statistical significance was set at p 0.05. Results: There were no significant difference in age between groups (p=0.395). However, CVD patients exhibited significantly higher SBP (159.03 ±11.79 mmHg versus 123.79 ± 20.36 mmHg), DBP (91.01± 7.50 mmHg versus 75.68 ±3.42 mmHg), BMI (31.04 ±2.50 kg/m2 versus 23.28 ± 1.02 kg/m2), and WC (106.03 ± 6.94 cm versus 84.81 ± 3.01 cm) compared to controls (p0.001). CVD patients demonstrated significantly elevated blood pressure, BMI and waist circumference compared to apparently healthy subjects. Conclusion: SBP, DBP, BMI and WC were significantly higher in CVD subjects compared to Controls. Pearson correlation shows significant positive correlations  among Age, SBP, DBP, BMI and Waist Circumference in Cardiovascular Disease subjects. These findings emphasize the importance of blood pressure and adiposity assessment in cardiovascular risk evaluation. Further studies using multivariable analyses are warranted to determine the independent contribution of these factors to CVD.   
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INTRODUCTION
Cardiovascular diseases (CVDs) are the leading cause of death globally, accounting for an estimated 19.8 million deaths in 2022   (World Health Organization, 2025). High blood pressure (HBP) and obesity are major modifiable risk factors associated with adverse vascular and metabolic outcomes.
High blood pressure is one of the most important modifiable risk factors for the development of cardiovascular disease (CVD). The association between blood pressure and CVD risk is continuous and graded rather than restricted to severe hypertension. The 2025 AHA /ACC guideline notes that cardiovascular risk increases with increasing SBP and DBP and with higher blood pressure is associated with coronary heart disease, heart failure, stroke and other vascular outcomes (Jones et al., 2025).
Obesity, especially abdominal obesity, is a modifiable CVD risk factor that is increasingly prevalent worldwide (WHO, 2025). Common anthropometric indices used to assess overweight and obesity are body mass index (BMI), calculated as weight in kilomgrams (kg) divided by height in metres squared (m2) (kg/m2) and waist circumference (WC), measured in centimetres (cm). BMI is a simple and widely used measure of general adiposity, whereas waist circumference provides an accessible measure of central / abdominal adiposity and may provide additional cardiovascular risk information beyond BMI (Powell-Wiley et al., 2021; Darbandi et al., 2020; Koskinas et al., 2024). 
Given the established relationships between elevated BP, excess adiposity, and cardiovascular risk, assessment of haemodynamic and anthropometric indices may provide useful information for characterizing cardiovascular risk among individuals with established CVD. Therefore, this study compared SBP, DBP, BMI, and WC between patients with CVD and apparently healthy controls to determine whether these clinical and anthropometric measures differed significantly between groups.


MATERIALS AND METHODS
Ethical approval
The study was approved by the Ethical Committee of the hospital used. All patients were attending the Cardiology and Medical Outpatient Clinic of Federal Teaching Hospital, Owerri. Written informed consent was obtained from all participating subjects. 
Study design
A hospital-based case-control study was conducted in adult subjects at Cardiology Clinic of Federal Teaching Hospital, Owerri, Nigeria. A purposive sampling technique was used to enroll 100 eligible cardiovascular disease patients attending the cardiology and outpatient clinic. Also 100 healthy individuals (controls) were selected through systematic random sampling from staff and patient relatives who meet the inclusion criteria. The recruitment procedures were applied consistently throughout the study period.

Inclusion Criteria
Eligible CVD Subjects were adults aged ≥ 40 years with a documented clinical diagnosis of  cardiovascular disease made by the attending physician and supported by relevant clinical findings and, where applicable, electrocardiographic, echocardiographic or laboratory investigations. Eligible cardiovascular conditions  included: a documented diagnosis of essential hypertension according to 2024 ESC guidelines ( 140/90 mmHg) (McEvoy et al., 2024), Diagnosed cases of heart failure according to Framingham criteria (McKee et al., 1971; McDonagh et al., 2021), Stroke (defined as a sudden  neurological deficit attributable to a focal vascular cause, with the diagnosis established by the attending physician and supported, where indicated, by neuroimaging), peripheral arterial disease (based on a documented physician diagnosis supported by clinical assessment), and Myocardial infarction (according to the Fourth Universal Definition of Myocardial Infarction as acute myocardial injury, evidenced by a rise and / or fall in cardiac troponin with at least one value above the 99th percentile, in the presence of clinical evidence of acute myocardial ischaemia (Thygesen et al.,2018). Apparently healthy controls compromised adults aged ≥ 40 years without a documented history or clinical evidence of cardiovascular disease. 
Controls were recruited from the predefined source population and underwent the same eligibility assessment as the cases, except for the presence of the qualifying cardiovascular condition. Apparently healthy individuals without clinical or laboratory evidence of chronic illness such as history of metabolic, renal diseases, systemic disease, or CVD. Participants with SBP 120mmHg and DBP80mmHg were eligible for inclusion in the control group.
Exclusion criteria
Participants were excluded from the CVD case group if they; are aged years, had no documented physician diagnosis of CVD, had insufficient clinical or diagnostic evidence to establish the reported cardiovascular diagnosis, had an acute illness or systemic condition likely to substantially influence the study biomarkers or lifestyle factors, were unable to provide the required socio-demographic or lifestyle information, decline or withdrew informed consent.

Measurements
Blood pressure of participants was measured using a calibrated sphygmomanometer while seated calmly with no distractions for 5 minutes before readings are taken. An appropriately sized cuff was applied to the upper arm, which was supported at heart level. Participants were instructed to remain silent during measurement. Two readings were obtained at an appropriate interval, and the average reading was recorded for analysis.  BMI was calculated as weight (kg)/ height (m2) and WC measured to the nearest 0.1 cm at the mid-point between the lower rib and the iliac crest using a non-stretchable measuring tape, with participants standing upright and breathing normally.
Statistical analysis
Data were analyzed using IBM SPSS Statistics, version 23 to determine students’ t-test and Pearson’s correlation. Normally distributed continuous variables were summarized as mean ±standard deviation (SD). All tests were two-sided, and p  considered statistically significant.

RESULTS
Table 1: Comparison of Age, SBP, DBP, BMI and Waist Circumference in Cardiovascular Disease subjects versus control subjects

Variables		CVD patients controls		T-value 	P-value
(Units)			n = 100			n = 100
Age (years)		58.47 ± 7.79			57.98 ± 5.71		0.854		0.395
Lower 95% C.I		56.92				56.84
Upper 95% C. I		60.01				59.11

Systolic Blood
Pressure (mmHg)	   159.03 ± 11.79		123.79 ± 20.36	16.187	0.001
Lower 95% C.I		156.68			119.74
Upper 95% C. I		161.37			127.83

Diastolic Blood
Pressure (mmHg)   91.01 ± 7.50		75.68 ± 3.42		18.462	0.001
Lower 95% C.I		89.52				75.00
Upper 95% C.I 		92.49				76.35

Body Mass Index
(Kg/m2)                     31.04 ± 2.50                23.28 ± 1.02             29.120        0.001
 Lower 95% C.I               30.55                           23.08
 Upper 95% C.I               31.54                           23.48

Waist Circumference 
(cm)			   106.03 ± 6.94		84.81 ± 3.01		29.868	0.001
Lower 95% C.I		104.65		84.21
Upper 95% C. I		107.40		85.40

Value is statistically significant at p < 0.05


Comparison of Age, SBP, DBP, BMI and Waist Circumference in Cardiovascular Disease subjects versus control subjects 
There were significantly higher levels of SBP(159.03 ± 11.79 versus 123.79 ± 20.36 mmHg), DBP(91.01 ± 7.50 versus 75.68 ± 3.42mmHg), BMI(31.04 ± 2.50 versus 23.28 ± 1.02 Kg/m2) and WC(106.03 ± 6.94 versus 84.81 ± 3.01Cm) in CVD Subjects compared to Controls, (p=0.001 in each case) .While there was non- significant difference of age (58.47 ± 7.79 versus 57.98 ± 5.71, p = 0.395) in CVD subjects compared to Controls (Table 1).



Table 2: Pearson correlation of Age, SBP, DBP, BMI and Waist Circumference in Cardiovascular Disease subjects

	Correlations

	
	Age 
	SBP
	DBP
	BMI
	WC 

	Age
	r- value
	1
	0.633**
	0.332**
	0.286**
	0.376**

	
	p - value
	
	0.000
	0.001
	0.004
	0.000

	
	N
	100
	100
	100
	100
	100

	SBP
	r- value
	0.633**
	1
	0.625**
	0.504**
	0.540**

	
	p - value
	0.000
	
	0.000
	0.000
	0.000

	
	N
	100
	100
	100
	100
	100

	DBP
	r- value
	0.332**
	0.625**
	1
	0.380**
	0.400**

	
	p - value
	0.001
	0.000
	
	0.000
	0.000

	
	N
	100
	100
	100
	100
	100

	BMI
	r- value
	0.286**
	0.504**
	0.380**
	1
	0.894**

	
	p - value
	0.004
	0.000
	0.000
	
	0.000

	
	N
	100
	100
	100
	100
	100

	WC
	r- value
	0.376**
	0.540**
	0.400**
	0.894**
	1

	
	p - value
	0.000
	0.000
	0.000
	0.000
	

	
	N
	100
	100
	100
	100
	100

	**. Correlation is significant at the 0.01 level (2-tailed).




Pearson correlation of Age, SBP, DBP, BMI and Waist Circumference in Cardiovascular Disease subjects 
There were significant positive correlations of Age with SPB(r = 0.633, p = 0.000), SBP(r = 0.332, p = 0.001), BMI(r-0.286, p= 0.004) and WC(r= 0.376, p=0.000). 
There were significant positive correlations of SPB with DBP(r = 0.625, p = 0.000), BMI(r = 0.504, p = 0.000) and WC(r = 0.540, p=0.000).
There were significant positive correlations of DBP with BMI (r=0.380, p= 0.000) and WC(r = 0.894, p=0.000). There was significant positive correlation of BMI with WC(r=0.894, p=0.000) Table 2.
Discussion

The mean age of the CVD group was slightly higher compared to the control group, though this difference was not statistically significant. This suggested that age alone might not account for the observed differences in cardiovascular disorders within this population. The absence of statistically significant difference in age suggests that substantial age imbalance between the groups are to be explained solely by differences in age. Thus, the marked differences in SBP, DBP, BMI and WC are unlikely to be attributable solely to differences in the age distribution between the groups. However, age-related alterations that increase susceptibility to cardiovascular diseases have been documented in previous studies (Wang et al., 2021).
The systolic blood pressure (SBP) and diastolic blood pressure (DBP) in the CVD group were significantly higher than those of the controls in the cohort. The mean SBP and DBP values of the CVD cohort were within the range classified as stage 2 hypertension according to the AHA/ACC updated guidelines. Persistent hypertension induces left ventricular hypertrophy (LVH) and ventricular compliance and impairs diastolic filling (Shams et al.,, 2025). Recent report from the World Health Organization (2025) emphasized that high SBP remained the leading driver of Disability-Adjusted Life Years (DALYs) globally, often exacerbated by high sodium intake and sedentary life styles common in urbanized populations. The World Health Organization (WHO) identifies uncontrolled hypertension as a major cause of premature death and reports that untreated hypertension can damage the heart and blood vessels, contributing to heart failure, myocardial infarction, and stroke (WHO, 2025).These findings suggested a potential association between elevated blood pressure and cardiovascular disease (Nolan and McEvoy,  2024). The 2025 American Heart Association / American College of Cardiology (AHA /ACC) guideline identifies high blood pressure as the most prevalent and modifiable risk factor for CVD and reports a graded relationship between increasing blood pressure and cardiovascular events (Jones et al., 2025).
The body mass index (BMI) and waist circumference (WC) in the CVD group were markedly higher than the controls. The BMI of the CVD group falls within the obesity range (≥30 kg /m2 ), indicating a high burden of general adiposity, while the substantially greater WC suggests increased central adiposity. BMI is a widely used measure for classifying overweight and obesity whereas, WC provides complementary information on / abdominal adiposity and may capture cardiometabolic risk that is not fully reflected by BMI alone (Laddu et al., 2024; Virani et al., 2023). Excess adiposity is associated with cardiovascular disease through several interrelated mechanisms, including hypertension, insulin resistance, dyslipidemia, chronic low-grade inflammation, neurohormonal activation and adverse cardiac and vascular remodeling (Powell-Wiley et al., 2021). Also, elevated BMI may be linked with poor socio-economic status and each factor independently increases CVD risk (Bays et al., 2021). The American Heart Association recognizes obesity as an important contributor to CVD incidence and emphasizes the clinical importance of identifying and managing excess adiposity (Laddu et al., 2024; Virani et al., 2023).
Chronic high blood pressure induces left ventricular hypertrophy and vascular remodeling, which are central to the progression of clinical CVD. Thus, suggesting that higher blood pressure and higher body mass/ adiposity are strongly associated with CVD in the population (McEvoy et al., 2024).
Besides, Pearson correlation of the present study data shows significant positive correlations among Age, SBP, DBP, BMI and Waist Circumference in Cardiovascular Disease subjects, indicating association of these Anthropometric Features with cardiovascular disease.
The present study may support the incorporation of routine BMI and WC assessment into cardiovascular evaluation, particularly in primary care settings. 
Conclusion
SBP, DBP, BMI and WC were significantly higher in CVD subjects compared to Controls. Pearson correlation shows significant positive correlations among Age, SBP, DBP, BMI and Waist Circumference in Cardiovascular Disease subjects. These findings emphasize the importance of blood pressure and adiposity assessment in cardiovascular risk evaluation. Further studies using multivariable analyses are warranted to determine the independent contribution of these factors to CVD.   

Limitation
This study did not include longitudinal and interventional studies to determine whether changes in adiposity are associated with subsequent changes in blood pressure and cardiovascular outcomes

Consent
Only subject who gave informed consent approval and signed consent form after they were briefed on the study objectives, procedures, potential risks, and benefits. Participant confidentiality was strictly maintained, and data from structured questionnaires were used solely for research purposes. Voluntary participation was ensured as each participant could withdraw from the study at any stage. 
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