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Abstract  

Background: In the whole world cardiovascular diseases (CVDs) remain the number one cause 

of death, recording over 17.9million deaths in 2019, which represents about 32% of global deaths. 

Over the past two decades there has generally been an improvement in cardiovascular health 

among middle-aged and elderly adults worldwide. However, young adults under the age of 35 

years have developed increasingly unhealthy cardiovascular risk profiles. 

Objective: To assess the relationship between waist circumference and cardiovascular diseases 

risk factors among young people in North Senatorial District of Delta State, Nigeria.   

Methods: This will be a cross-sectional, descriptive, and observational hospital-based study, to be 

carried out among young adults aged 18-35 years living in Delta North Senatorial District, Nigeria. 

Statistic design will be mixed methods involving a variety of quantitative analysis approaches for 

the different specific objectives. An interviewer administered questionnaire will be used for data 

collection while data analysis will be done using SPSS version 26 and statistical significance will 

be set at p = 0.05. 

Expected outcomes: This includes estimation of the prevalence of cardiovascular risk factors and 

their clustering among respondents. It will assess the knowledge and attitude of the respondent to 

CVDs risk factors. It will also assess the association between waist circumference and other 

obesity indices. And finally the association between obesity indices and other CVDs risk factors 

will also be assessed. 

Significance: If the hypothesis of this study is found to be true then, it will be easier and cheaper 

to screen routinely for CVDs risk factors especially at General Outpatient Department (GOPD) or 

primary care settings using measurement of waist circumference alone. 

Keywords: Waist circumference, Obesity, Cardio-metabolic diseases, Risk factors, Young adults. 
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Introduction: 

Non-communicable diseases (NCDs), also 

known as chronic disorders, tend to be of long 

duration and are as a result of a combination 

of genetic, pathological, environmental and 

behavioural factors. (WHO, 2023). These 

NCDs are on the increase and are driven by 

forces that include rapid urbanization, 

globalization of unhealthy lifestyle 

(unhealthy diet, reduced physical activity, 

etc) and population aging. (WHO, 2021). The 

effect of these driving forces may manifest in 

people as raised blood pressure, increased 

blood glucose, elevated blood lipids, obesity 

and stress. (WHO, 2021) These factors listed 

above are referred to as cardio-metabolic 

diseases (CMDs), which are risk factors for 

NCDs. However, cardiovascular diseases 

(CVDs) and diabetes (which is also a 

metabolic disorder) are the leading NCDs 

worldwide (WHO, 2023). Therefore, these 

factors may invariably be referred to as risk 

factors of CVDs. 

According to the Global Burden Disease 

Study (2019), CVDs cases rose from 272 

million to 523 million, mortality from 12.1 

million to 18.6 million, and disability-

adjusted life years (DALY) from 279.8 

million to 393.1 million between 1990 and 

2019 (Sun, et al, 2023). More than four out of 

five CVD deaths are due to heart attacks and 

strokes, and one third of these deaths occur 

prematurely in people under 70 years of age 

(WHO, 2021). The increasing prevalence of 

CVDs among young adults is attributed to 

unhealthy lifestyles which usually starts from 

adolescence to adulthood, and this put them 

at a higher risk for CMDs (Andersson & 

Vasan, 2018). If left uncontrolled, these 

behaviors can lead to early development of 

CVDs and premature death. However, eighty 

percent of CVD cases are preventable, but the 

tools and knowledge to reduce harm to 

cardiovascular health are not being utilized in 

low and middle-income countries like 

Nigeria (this inequity is glaring and needs 

urgent attention) (Di Cesare et al, 2023). 

Patho-physiologically abdominal fat, 

particularly visceral or ectopic adiposity, and 

insulin resistance are the main contributors to 

elevated CVDs risk factors (Oguoma, 2015). 

The mechanism underlying the relationship 

between these risk factors and CVDs lies 

between the concept of endothelial injury and 

dysfunction, deposition of low density 

lipoprotein cholesterol, and recruitment, 
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migration and proliferation of monocytes in 

smooth muscle cells of the arterial wall. 

These processes are central to the initiation 

and progression of atherosclerosis (Oguoma 

2015).  

The primary management of elevated CVDs 

risk factors are embedded in the core 

principles of primary healthcare as enshrined 

in the Alma Ata Declaration. Primary 

healthcare management of CVDs risk factors 

primarily begins with screening of i) 

behavioural/lifestyle risk factors, using 

knowledge, attitude and practice;  and ii) 

measurement of CMD risk factors using 

waist circumference and other 

anthropometric measurement, blood 

pressure, fasting blood glucose, and serum 

lipid profile. The next step is risk 

stratification of the patients after which the 

patients are treated based on the above risk 

stratification, using either primordial, 

primary, secondary or tertiary preventions. 

These treatment measures include health 

education and promotion, lifestyle 

modification, use of medications and 

specialized care such cardiac and physical 

rehabilitation, and palliative care. 

Statement of the problem:  

According to a 2018 World Health 

Organization (WHO) country profile, non-

communicable diseases (NCEs) were 

predicted to be responsible for 29% of all 

deaths in Nigeria, with cardiovascular 

diseases (CVDs) accounting for 11% of these 

fatalities (Onyema & Ike, 2020). Heart 

failure, stroke, and hypertension are among 

the CVDs that have been identified to be on 

the rise in Nigeria over the last 20 years 

(Onyema & Ike, 2020). In Delta State 

Nigeria, persons mostly affected are the 

young adults who mostly engage in CVDs 

risk behaviours (Oguoma et al, 2015; 

Umuerri, 2019). This finding was supported 

by studies in Delta State, South-Southern, 

Nigeria which showed that the prevalence of 

having one risk factor among young adults 

was 98% (Umuerri 2019), in Maiduguri, 

North-Eastern Nigeria was 92% (Mukhtal et 

al, 2021) while in Ibadan, South-Western, 

Nigeria it was 70.1% (Olufayo et al, 2022). 

These observations clearly showed that our 

young adults are becoming more involved 

with unfavorable lifestyle behaviors and are 

already developing CMDs which predispose 

them to early development of cardiovascular 

diseases and premature deaths. In Nigeria 

young adults are those aged between 18 and 

35 years, but the mean ages of the study 
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population in many of the CVD-related 

epidemiological studies done in Nigeria were 

over 35 years. Thus, the heart health of young 

adults living in Nigeria can be described as 

largely understudied (Umuerri 2019).  

Screening for these cardiovascular risk 

factors at the General outpatient Clinic 

(GOPC) is cumbersome and expensive. But 

measurement of most of the obesity indices 

(especially waist circumference and hip 

circumference) are easier to measure with 

some requiring only a measuring tape to 

achieve. However, of all these obesity 

indices, waist circumference that is used to 

estimate abdominal obesity (which is a fore 

runner to other cardiovascular risk factors), 

have been found to have the closest 

correlation with obesity, type 2 diabetes, 

hypertension, hypercholesterolaemia and 

other CVDs risk factors (Cisse et al., 2021). 

So, in this study four obesity indices will be 

considered independently as well as 

combined and will also correlate them with 

other cardiovascular risk factors. At the end, 

the study will try to find out how effective 

waist circumference alone could be used as 

an early predictor of other cardiovascular risk 

factors especially if it correlates well with 

these other risk factors. If the hypotheses of 

this study is therefore found to be true then, it 

will be easier and cheaper to screen routinely 

for cardiovascular risk factors especially at 

GOPC or primary care settings using 

measurement of waist circumference alone. 

This justify why the research needs to be 

carried out. 

General Objective  

To assess the relationship between waist 

circumference and cardiovascular diseases 

risk factors among young people in North 

Senatorial District of Delta State, Nigeria. 

Specific Objectives:  

To assess among young adults attending 

GOPC at General Hospitals in Delta North 

Senatorial District of Delta State: 

1. The prevalence of CMD risk factors. 

2. The clustering of behavioral and social 

risk factors with CMDs. 

3. The knowledge of CMD risk factors. 

4. The perception and attitude of CMD risk 

factors. 

5. The association between behavioural and 

social risk factors with CMDs. 

6. The association between waist 

circumference and other obesity indices 

7. The association between obesity indices, 

and other CMD risk factors. 
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Table 1 provides an outline of these specific 

objectives and matched with respective 

hypothesis and research designs. These are 

followed with further details of the proposal. 

Table 1: Specific objectives match research designs (Uwaka et al., 2024) 

       0bjective   Hypothesis  
Research 
Design  

  Proposal 
Statistics 

To estimate the prevalence 

of CMD risk factor 

CMD risk factors is more 

prevalence among young 

adults in Delta North 

Senatorial District of 

Delta State 

 

Cross-

sectional  

Descriptive 

frequencies 

To assess the prevalence of 

clustering of behavioral/ 

lifestyle risk factors and 

CMD within the 

demographic variables and 

social risk factors  

CMD risk factors 

clustered more among 

young adults with  good 

socio-demographic index 

Cross- 

sectional  

 

Comparative 

analysis 

To assess for knowledge, 

attitude and perception of 

cardio-metabolic diseases 

among young adults with 

unhealthy lifestyle  

Presence of unhealthy 

lifestyle increases the 

knowledge and 

perception of cardio 

metabolic diseases  

Cross-

sectional  

Descriptive and 

inferential statistics 

To assess for association 

between behavioral 

/lifestyle and social risk 

factors with CMD.   

There is a significant 

association between 

behavioral/ lifestyle and 

social risk factors with 

CMD.  

Cross-

sectional 

Inferential analysis 

(Chi-squared test), 

Bivariate and 

Multivariate  

regression Analysis 

To assess association 

between waist 

circumference and other 

obesity indices 

There is a significant 

association between 

waist circumference and 

other obesity indices 

Cross- 

sectional  

 

Inferential analysis 

(t-test/anova) and 

multivariate 

regression analysis 

To demonstrate for 

association between obesity 

indices and other CMD risk 

factors   

There is a significant 

association between 

obesity indices and other 

CMD risk factors    

Cross- 

sectional  

  

Inferential analysis 

(t-test/anova) and 

multivariate 

regression analysis 

 

Research Questions:  

Among young adults attending GOPC at 

General hospitals in Delta North Senatorial 

District of Delta State: 
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1) What is the level of prevalence of CMD 

risk factors?   

2) How clustered are the 

behavioural/lifestyle/social risk factors 

and CMDs?   

3) What is the knowledge of CMD risk 

factors? 

4) What is the perception and attitude of 

CMD risk factors? 

5) Is there a significant association between 

behavioural and social risk factors with 

CMD? 

6) Is there a significant association between 

waist circumference and other obesity 

indices? 

7) Is there a significant association between 

obesity indices and other CMD risk 

factors? 

Hypotheses statements 

Question 1 

a)  Null Hypotheses: CMD risk factors is less 

prevalence among young adults attending 

GOPC at General hospitals in Delta North 

Senatorial District of Delta State. 

b) Alternative Hypotheses: CMD risk factors 

is more prevalence among young adults 

attending GOPC at General hospitals in Delta 

North Senatorial District of Delta State 

 Question 2 

a)  Null Hypotheses: CMD risk factors clustered 

less among young adults with poor socio-   

demographic index in Delta North Senatorial 

District of Delta State. 

b) Alternative Hypotheses: CMD risk factors 

clustered less among young adults with good 

socio-demographic index in Delta North 

Senatorial District of Delta State. 

Question 3 

a) Null Hypotheses: Presence of unhealthy 

lifestyle decreases the knowledge of CMD. 

b) Alternative Hypotheses: Presence of 

unhealthy lifestyle increases the knowledge 

of CMD 

Question 4 

a) Null Hypotheses: Presence of unhealthy 

lifestyle decreases the perception and attitude 

of CMD. 

b) Alternative Hypotheses: Presence of 

unhealthy lifestyle increases the perception 

and attitude of CMD 

Question 5 

a)   Null Hypotheses: There is no significant 

association between behavioural/lifestyle 

and social risk factors with CMD 

b) Alternative Hypotheses: There is a 

significant association between 

behavioural/lifestyle and social risk factors 

with CMD 
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Question 6 

a) There is no significant association between 

waist circumference and other obesity 

indices? 

b) Alternative Hypotheses: There is a 

significant association between waist 

circumference and other obesity indices? 

Question 7 

a) Null Hypotheses: There is no significant 

association between obesity indices and other 

CMD risk factors? 

b) Alternative Hypotheses: There is a 

significant association between obesity 

indices and other CMD risk factors? 

Methods 

Study design 

This is designed to be a cross-sectional, 

descriptive, and observational hospital-based 

study. Statistic design is mixed methods 

involving a variety of quantitative analysis 

approaches for the different specific 

objectives (Table 1). 

Study area or setting: 

Administratively there are three senatorial 

districts in Delta State, Delta North, Delta 

Central and Delta South. The Delta North 

Senatorial District (DNSD), which is the 

study area, covers 9 local governments 

namely Aniocha North, Aniocha South, Ika 

North East, Ika South, Ndokwa East, 

Ndokwa West, Oshimili South, Oshimili 

North and Ukwani. In the State, each of the 

local government area headquarters has a 

state owned secondary health facility locate 

in them. Therefore, each of these facilities 

will be used for our study. 

 

Study Population:  

The study population comprises of young 

adults aged (18 – 35) years, living in the 

North Senatorial District of Delta State.  

Sample size 

The total of 450 respondents divided among 

9 secondary facilities was determined, which 

came down to 50 respondents per facility. 

Inclusion and Exclusion Criteria 

Inclusion Criteria: This shall comprise young 

adults who have resided in DNSD for at least 

1 year 

Exclusion Criteria: Pregnant women, 

chronically ill patients, and patients attending 

private health facilities. 
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Fig 1: Selection criteria (Uwaka et al, 2024) 

Sampling method: 

Health facility: First, a purposeful selection 

of one General/Central hospital from each of 

the local Government headquarters and any 

other government specialist health facility 

found in that Local Government area will be 

selected.  

Participants: Multi-staged sampling method 

will be used to select 50 respondents from 

each health facility who meets the inclusion 

criteria. The sampling design will follow the 

random and systematic approaches involving 

two steps. The sample size of 450 with the 

first respondent selected via a simple random 

sampling (balloting) method between the first 

four visitors who present at the GOPC with 

the inclusion criteria. Afterwards every fifth 

patient with the inclusion criteria will be 

selected until the sample size of fifty (50) for 

each facility is met (Fig 2). 

Inclusion

Resident of DNSD

18 - 35 years old

Apparently healthy

Consent 

Exclusion

Non resident of DSD

<18 & >35 years old

Apparent ill health

Non consenting 
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Fig 2: Summary of recruitment process (Uwaka et al, 2024).  

 

Fig 3a: Data collection procedure 

step 1

Random

1 in top 4 

1 per day 

step 2

Systematic 

Every 5th 

< 1 per day 
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Fig 3b: Details of data collection procedure: Dynamic flow chart (Uwaka et al, 2024) 

*Data for qualitative analysis, †dependent variables 

Validity and reliability: The data collection 

tool was an adoption of the standard reliable 

and validated resource from the World 

Health Organisation , which has been in use 

for quite some time (World Health 

Organization, 2017, 2024). 

Data collection 

The main tool for this project is the 

questionnaire that has been adapted mainly 

from the WHO STEPS manual (World 

Health Organization, 2017, 2024) which is 

commonly used for observational studies. 

(Babaee et al., 2020; Bell Ngan et al., 2020; 

Oguoma et al., 2018). Also, the knowledge, 

attitude and practice section of the 

questionnaire has been adopted from the 

cardiovascular diseases risk factors 

knowledge, attitude, and practice-29 (Koohi 

et al, 2021). The data collections were set to 

occur in five stages (Fig 3). The 

questionnaire at the end will contain sections 

for social risk factors (socio-demography), 

behavioural/lifestyle measures, knowledge, 

attitude and perception of cardiovascular 

diseases risk factors, physical measurements, 
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and biochemical measurements of 

participants (Fig 4). 

Statistical Analysis: 

The data will be analysed along the following 

research questions and hypothesis (see table 

1). The questionnaires will be manually 

sorted out, entered into a computer and the 

obtained data will be analyzed using IBM 

SPSS version 20. Descriptive analysis of all 

the variables measured will first be done, and 

the categorical variables will be reported as 

frequencies and proportions/percentages, 

while the continuous variables will be 

reported as means ± standard deviation. 

Cross-tabulations will be done to test for 

associations between the different categorical 

variables (in line with the objective of the 

study) using the chi-square test. Fisher’s 

exact test will be used where the expected 

value is less than 5. Mixed logistic regression 

models will be conducted to estimate the 

association between each of the four obesity 

indicators (Body Mass Index-BMI, Waist 

Circumference-WC, Hip Circumference-HC 

and Total Body Fat Percentage-TBF%) as 

exposure variables and each of the CVDs risk 

factors (hypertension, hyperlipidaemia, 

hyperglycemia, behavioural risk factors, 

social risk factors) as dependent variables, in 

terms of ORs and 95%CIs. Since BMI, WC, 

HC and TBF% are inter-related, the strongest 

relationship with cardiovascular risk factors 

will be investigated by conducting mixed 

logistic regression models. This will be done 

by estimating the association (ORs and 95% 

CIs) between all four obesity indices as 

dependent variables in one model and each of 

the other CVDs risk factors as outcome 

variables.  

Study limitations- SWOT summary 

Strengths:  

The sampling strategy used probability 

sampling method to ensure a good 

representative sample of the population. The 

questionnaire adapted is relatively cheaper. It 

is suitable for large representative population 

which can easily be collected, and widely 

used for epidemiology studies globally. The 

use of both quantitative and qualitative 

methods (mixed- methods approach) 

provides a comprehensive understanding of 

the research process. This study had a 

response rate of over 95% which increase the 

reliability of the findings. The accuracy of the 

measured variable was high because most of 

the tools used were standardized and 

validated.  

Weaknesses:  
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Being a cross-sectional study with lack of 

control group makes it difficult to establish 

causality. There were no measures to control 

confounding variables and this therefore, 

may have influenced the findings. Errors in 

collecting and computing data may totally 

not be ruled out in a study and this may have 

compromise the accuracy of the findings.  

Opportunities:  

Almost ninety-five percent (95%) of the 

instruments used for measurements in this 

methodology were standard and validated. 

Ranging from the instruments used for the 

anthropometric measurements, laboratory 

measurements and the qualitative measures 

of physical activity, quality of diet, cigarette 

smoking and alcohol intake were all 

validated with good reliability scores. The 

study’s findings may inform a policy 

decision where instruments used in 

methodology for studies should be standard 

and validated. 

Threats (further limitations):  

The cross-sectional design of the study will 

limit the ability of the study to provide causal 

inference. Limited financial resources made 

the study hospital base. The fact that the 

study is hospital-based may also affect the 

results of the study since it may not be a true 

representation of the entire population. 

Relying on self-reported data may introduce 

biases and inaccuracy. And the use of small 

sample size may not be a representative of the 

population. 

Significance of the study 

From the above analysis it’s not surprisingly, 

therefore, in a review of the global CVD 

burden, it was observed that the burden borne 

by young people showed an increasing trend 

(Umuerri 2019). Therefore, this poor and 

worsening cardio-metabolic health among 

young adults calls for immediate public 

health actions to improve lifestyle behaviors 

and reduce cardio-metabolic disease risk, 

which are vital for young adults to prevent 

cardiovascular disease in their later life 

(Ibrahim et al., 2024, Gooding 2015). So, 

given that cardio-metabolic diseases are 

largely preventable and lifestyle behaviors 

are theoretically modifiable, devising 

effective and targeted interventions to 

improve cardio-metabolic health in young 

adults would deliver long-term health 

benefits (Shi et al, 2011). 

Public health implications of the study 

Risk Assessment: For screening of the 

general population for CVDs and their risk 

factors at the GOPC, measuring waist 
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circumference could be a routine part of 

general physical examination, along with 

other parameters like blood pressure, body 

temperature, respiratory rate and pulse rate. 

Preventive Strategies: Individuals with an 

increased waist circumference would be 

advised to focus on lifestyle modifications, 

including regular exercise, healthy diet 

choices, and weight management, to reduce 

their cardiovascular risk. 

Patient Education: Healthcare providers 

would educate patients about the significance 

of waist circumference and its role in 

cardiovascular health. This awareness can 

motivate individuals to adopt healthier habits 

and seek timely medical interventions. 

Time frame 

This research from initiation till its complete 

will take 30 months. 

Ethical compliance 

Ethical clearance:  

Approval for the research will be sought from 

the Research and Ethics committee of the 

Delta State Ministry of Health, Delta State 

Hospital Management Board and Novena 

University Ogume, Delta State.  

Consent/confidentiality:  

Informed consent will be obtained from each 

participant and confidentiality will be 

maintained at each stage in accordance with 

clinical principle for the guidance of 

physicians in medical research as stipulated 

in the Helsinki Declaration of 1964 as 

reviewed in the sixth edition of 2008 

(Williams, 2008). 
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