
INTERNATIONAL JOURNAL OF HEALTH & MEDICAL RESEARCH 

ISSN(print): 2833-213X, ISSN(online): 2833-2148 

Volume 03 Issue 10 October 2024 

DOI : 10.58806/ijhmr.2024.v3i10n04 

Page No. 724-734 

IJHMR, Volume 3 Issue 10 October 2024                  www.ijhmr.com                                                            Page 724 

Key Risk-Factors Contributing to Cardiovascular Disease: Lifestyle 

Modifications to Improve Cardiovascular Health 
 

Ejiofor Augustine Ezika Ph.D 1,  Adaobi Nwankwo-Ezika MBSS 2, Chibuzor Roselyn Ezendiokwelle Ph.D 3, John 

Obeng PhD 4, Bolanle Ola PhD 5,  
1 School of Health and Life sciences, University of the West of Scotland, UK 
2 Family medicine, Isle of Wight NHS Trust, UK 
3 Department of Social Work, University of East London, UK 
4 School of Health and Society, University of Salford, UK 
5 Institute of Digital Health Care, University of Warwick, UK 

 

ABSTRACT: Cardiovascular disease is a preventable public health issue. The aim of this review is to identify modifiable risk-

factors for cardiovascular disease and recommend lifestyle modification to prevent cardiovascular disease. PubMed, ScienceDirect, 

SAGE, Google Scholar, World Health Organisation websites, as well as public and community health textbooks, were hand searched 

and academic resources which are relevant for this review were selected for inclusion. Cardiovascular disease is leading cause of 

deaths in all continents of the world. While deaths from cardiovascular disease is increasing in Africa and Asia, it is decreasing in 

Australia and fluctuating in the USA. Premature deaths from cardiovascular disease are preeminent across middle income countries 

in Europe compared with high income countries. Cardiovascular disease is higher in rural areas of South America compared with 

urban areas. Trends in lifestyle patterns, including physical inactivity, smoking behaviour, and diets contribute to cardiovascular 

disease-prone conditions. Prevention includes health promotion activities that facilitate healthy living across life course and limit 

the initial onset of cardiovascular disease. Investment in prevention is the critical sustainable solution for the cardiovascular disease 

epidemic. Adopting WHO existing policies within individual countries in Africa, Asia, and middle-income countries in Europe, and 

ensuring robust implementation of such policies across life course and from different layers of sectors such as education and 

workplaces would have wider impacts in reducing risk and cardiovascular disease burden in the respective continents. Government 

of countries with worsening cardiovascular events should also increase health financing and focus on strengthening primary health 

care services for prevention and treatment of cardiovascular disease. 
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INTRODUCTION 

Cardiovascular disease is a broad, umbrella term used to describe all conditions affecting the heart, blood vessels, or both (National 

Institute for Health and Care Excellence, 2023). Cardiovascular disease can be caused by arthrosclerosis or thrombosis. 

Atherosclerosis is a condition where there is a build-up of fatty deposits inside an artery that cause the artery to harden and narrow, 

restricting blood flow. Several cardiovascular conditions are caused by arthrosclerosis, including coronary heart disease, stroke, 

transient ischaemic attack, and peripheral arterial disease (National Institute for Health and Care Excellence, 2023). Thrombosis is 

when a blood clot forms inside a blood vessel, potentially blocking the flow of blood through the circulatory system and causing 

serious health issues. Arterial thrombosis and venous thrombosis are two main types of thrombosis (Satoh et al., 2003).  

There is overwhelming evidence that the cardiovascular disease is caused by risk factors that can be controlled, treated or modified, 

including hypertension, cholesterol, unhealthy diets, obesity, tobacco use, physical inactivity and diabetes (Ezika, 2021). Tobacco 

use and insufficient consumption of fruit and vegetables are key contributors to cardiovascular morbidity and mortality (Wang et 

al., 2014; Prasad and Das, 2009). Cardiovascular  disease-prone conditions such as diabetes mellitus, and hypertension are 

increasingly significant contributors to cardiovascular disease and premature deaths in developing countries (Buttar, 2005). 

Cardiovascular disease remains the single leading cause of death around the globe (Ezika and Nwankwo-Ezika, 2020).  An estimated 

17.9 million people died from cardiovascular disease in 2019, representing 32% of all global deaths. Of these deaths, 85% were due 

to heart attack and stroke (WHO, 2021). 

Cardiovascular disease is a highly preventable public health challenge. Prevention includes health promotion activities that promote 

healthy living and limit the initial onset of chronic diseases. Investment in prevention is the critical sustainable solution for the 

cardiovascular disease epidemic. A combination of population-wide and individual health-care strategies is required to prevent and 
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control cardiovascular disease. The total risk approach for controlling cardiovascular risk factors is more cost effective than a single 

risk factor approach (Owolabi et al., 2016). Efforts to improve physical activity, fruit and vegetable consumption, as well as smoking 

cessation, should focus on health behaviour change (Thomson and Ravia, 2011). To date, most health behaviour change research 

address one behaviour in isolation (Vandelanotte et al., 2005). However, research focusing on multiple health behaviours at the 

same time is advocated to understand and effect complex change (Schuit et al., 2002).  This review is focused on tobacco use, 

physical inactivity, and inadequate consumption of fruit and vegetable because they are primary modifiable risk factors that 

contribute to cardiovascular disease-prone conditions such as hypertension, obesity, diabetes mellitus, and hyperlipidaemia. 

The impacts of tobacco use, physical inactivity, and low consumption of fruit and vegetable as modifiable primary risk factors that 

contribute to cardiovascular disease are well-documented in the literature. Therefore, the literature on these topics is reviewed here 

using a narrative approach. Current controversies that relate to these factors are also highlighted, for example, the impact of 

smokeless tobacco on cardiovascular disease risk. This study also reviews the recommended lifestyle modifications to prevent and 

manage cardiovascular disease. The aim of this review is to identify significant risk-factors for cardiovascular disease and 

recommend lifestyle modification to prevent cardiovascular disease. The objectives of this review are to explore i. the impacts of 

cardiovascular disease on global public health, ii. the key modifiable risk factors that contribute to cardiovascular disease, and iii. 

strategies for preventing cardiovascular disease.  

 

METHODS 

A review was conducted in electronic database, including PubMed, ScienceDirect, and SAGE. World Health Organisation website 

as well as public and community health textbooks, were also searched. Meta-analyses and systematic reviews are rated higher in 

the hierarchy of medical evidence (Haidich, 2010) and were therefore favoured for inclusion in this review. Where the first two are 

not available, random controlled trials and other types of articles were included. Narrative literature review can help refine or focus 

a broad research question (Cronin et al., 2007) and was therefore used in this review. This study reviews the global impacts of 

cardiovascular disease, risk factors that contribute to cardiovascular disease, and recommended lifestyle modification to prevent 

cardiovascular disease. The keywords that were used during the search were ‘cardiovascular disease’ ‘risk-factors’ ‘impacts of 

cardiovascular disease’ and ‘cardiovascular disease prevention’. 

 

GLOBAL IMPACTS OF CARDIOVASCULAR DISEASE 

Cardiovascular disease is the leading cause of preventable deaths and rising healthcare cost globally. The prevalence of 

cardiovascular disease almost doubled from 271 million in 1990 to 523 million cases in 2019. The global trend of deaths from 

cardiovascular disease indicated an increase from 12.1 million in 1990 to 18.6 million in 2019 (Roth et al., 2020). Years lived with 

disability because of cardiovascular disease doubled from 17.7 million to 34.4 million from1990 to 2019 globally. Africa 

disproportionately bears the impact of cardiovascular disease burden and has one of the highest risks of dying from the disease 

worldwide (Minja et al., 2022). An estimated 1 million deaths were attributable to cardiovascular disease in sub-Saharan Africa 

alone, which constituted 5.5% of all global CVD-related deaths world-wide and 11.3% of all deaths in Africa (Keafes et al., 20117). 

An approximately twice increase in the total number of cardiovascular disease-related deaths since 1990 has been reported, with a 

greater than 10% difference in mortality among women compared with men (Mensah et al., 2015). 

In terms of leading cause of deaths in Europe, the trend is not different, and total number of deaths resulting from cardiovascular 

disease in Europe is higher than the total number of deaths from cancers in both males and females. Inequality in cardiovascular 

disease is higher for females, with a median of 36% of all premature deaths caused by cardiovascular disease in middle-income 

countries in Europe juxtaposed with 16% in high income countries. Ischaemic heart disease is responsible for 39% of the deaths in 

males and 45% in females in Europe (Timmis, et al., 2022). The increasing burden of cardiovascular disease in high- and middle-

income countries in Europe is heightened by ageing population and increase in life expectancy (Timmis, et al., 2022). However, 

there is significant inequalities in cardiovascular disease burden between high-income and middle-income countries and across all 

member countries.  

Just like in Europe, cardiovascular disease is the leading cause of mortality in Asia. The number of cardiovascular disease deaths in 

Asia nearly doubled from 5.6 million to 10.8 million from 1990 to 2019 (Zhao, 2021). Asia is responsible for 58% of deaths from 

cardiovascular disease out of 18.6 million recorded globally in 2019. Within Asia, cardiovascular disease was responsible for 10.8 

million deaths which represents 35% of the total deaths in Asia. 39% of these cardiovascular disease deaths in Asia occurred in 

people below 70 years. The percentage of deaths below 70 years in Asia is comparatively higher than global average (34%) and 

Europe (22%) (Zhao, 2021). 87% of cardiovascular disease deaths in Asia was mainly due to ischemic heart disease (47%) and 

stroke (40%). In central, western, and Southern Asia, ischemic heart disease is the major contributor to cardiovascular disease deaths 

responsible for 62%, 60%, and 57% of cardiovascular disease deaths, accordingly (Zhao, 2021).  

Cardiovascular disease is accountable for 31.1% deaths in South America. In all countries in South America, men experienced 

higher rates of cardiovascular disease and deaths compared with women. Cardiovascular disease related deaths are higher in rural 
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areas of South America compared with urban areas (Jaramillo, 2022). The three major risk-factors for cardiovascular disease in 

urban areas in Soth America were hypertension (20.7%), abdominal obesity (16.7%), and tobacco use (12.5%) while rural areas 

have hypertension (16.2%), tobacco use (15.5%), and low education (12.5%) as the major risk-factors. In South American women, 

the major risk-factor for cardiovascular disease was hypertension (17.4%) and the least was poor diet (5.2%). In men, hypertension 

(20.2%) was the major risk factor for cardiovascular disease while the least risk-factor was low education (5.1%) (Jaramillo, 2022). 

Cardiovascular disease continues to impose a significant burden on Australians in terms of illness, disability, and premature deaths 

(Waters et al., 2013). Evidence indicates that Australians have experienced a significant burden of cardiovascular disease in terms 

of incidence, hospitalisations and deaths (Peng and Wang, 2018). Cardiovascular disease is responsible for one-third (33%) of total 

deaths compared to any other disease group in Australia in the year 2009. There were almost 500,000 hospitalisations because of 

cardiovascular disease related issues. One in five Australians aged 45 – 74 years had a high risk of cardiovascular disease in the 

next 5 years (Peng and Wang, 2018). However, the Australian rate of hospitalisation for cardiovascular disease reduced by 13% 

from 1988 to 2010. Cardiovascular disease remains a major health issue in Australia despite hospitalisation rate and decreasing 

deaths (Waters et al., 2013). 

Since 1921, cardiovascular disease is the leading cause of deaths in the USA. Evidence suggests that 127.9% million (48.6%) of 

Americans that are 20 years and above are living with cardiovascular disease such as coronary heart disease, heart failure, stroke or 

hypertension (Martin et al., 2024a). The prevalence of cardiovascular disease is preeminent among non-Hispanic Black females 

(59%) and non-Hispanic Black males (58.9%). The leading risk-factors for cardiovascular disease in the USA include hypertension 

(male 50.4%, female 43%), overweight and obesity (71% adults), and physical inactivity (24.2% adults) (Martin et al., 2024a).  

Deathrates from cardiovascular disease have reduced by 60% since 1950s in the USA. Over the years the death rates in the USA 

have fluctuated and had recently moved upwards. For example, mortality from cardiovascular disease in the USA increased steadily 

in the 1900s but reduced into 2010s and consequently increased again in later 2010s to 2020.  In the USA, the number of people 

dying from heart attacks has declined from 50% to 12.5% (Laforgia et al., 2022).  Much success has been recorded as stroke which 

was rated as the third leading cause of deaths in 1938 has been on decline since early 20th century and currently ranked as the fifth 

leading cause of mortality in the USA (Lackland et al., 2014). Despite the success story recorded so far, more concerted efforts are 

needed to arrest the current upward trend of cardiovascular disease in the USA which is attributed in parts to worsening risk-factors, 

including overweight, obesity, hypertension, diabetes, ageing population, and physical inactivity (Martin et al., 2024b). 

 

MODIFIABLE RISK FACTORS THAT CONTRIBUTE TO CARDIOVASCULAR DISEASE AND RECOMMENDED 

LIFESTYLE MODIFICATIONS 

Tobacco use 

Cigarette smoking is a key contributor to cardiovascular morbidity and mortality (Hackshaw et al., 2017; Mons et al., 2015). 

Epidemiologic evidence shows that cigarette smoking, in both sexes, increases the incidence of cardiovascular events, myocardial 

infarction, fatal coronary artery disease, and stroke (Mons et al., 2015).  Some important themes and debates emerged from the 

review of the literature on tobacco that may be relevant to cardiovascular disease risk. These themes and debates are discussed 

below.  

Passive smoking and cardiovascular disease:  Meta-analyses of cohort, case-control, and epidemiologic evidence show that 

passive smoking, in both sexes, increases the incidence of Coronary Heart Disease, ischemic heart disease, and stroke (Fischer and 

Kraemer, 2015; Barnoya and Glantz, 2005; Oono et al., 1999).  A meta-analysis conducted by Barnoya and Glantz (2005) indicates 

a 25% to 30% elevation in risk of Coronary Heart Disease from exposure to passive smoke. The individual studies in  Oono et al. 

(1999) varied in their inclusion criteria, design, definition of exposure, and statistical adjustment. Use of a random effects model 

enabled the authors to take account of these variations between studies and produce a more robust estimate of effect with only a 

moderate level of heterogeneity. The limitation is that the meta-analyses were based on published aggregate results. The authors did 

not have access to individual patient data. 

Smokeless tobacco and cardiovascular disease: There are debates on whether smokeless tobacco products contribute to 

cardiovascular disease. A meta-analysis of observational studies conducted by Boffetta (2009) which examined whether individuals 

who use smokeless products are at elevated risk of myocardial infarction and stroke reported an increased risk of death from 

myocardial infarction and stroke as a result of smokeless tobacco use. Also, data from the international INTERHEART study, which 

included a variety of smokeless tobacco products, indicate that smokeless tobacco product use is associated with an increased risk 

of acute myocardial infarction (Teo et al., 2006). It is likely that differences in the risk of myorcardial infarction in smokeless 

tobacco users reported in different studies are due to use of different types of smokeless products and/or different patterns of 

smokeless tobacco use in the various study groups as well as different research designs and methods. Although the study by Teo et 

al. (2006) is a case-control study, it was included in this study because it is a massive study involving participants from fifty-two 

countries.  

http://www.ijhmr.com/
javascript:;
javascript:;


Key Risk-Factors Contributing to Cardiovascular Disease: Lifestyle Modifications to Improve Cardiovascular 

Health 

IJHMR, Volume 3 Issue 10 October 2024                  www.ijhmr.com                                                               Page 727 

A review by Piano et al. (2010) suggest that clinicians should continue to discourage use of all tobacco products and emphasise the 

need for prevention of smoking initiation and support for smoking cessation as primary goals for tobacco control. The limitation of 

the meta-analysis study conducted by Boffetta (2009) was that it did not provide evidence of a difference in the effect of smokeless 

tobacco products consumed in North America and northern Europe on cardiovascular health. There is paucity of systematic review 

studies that incorporate data on the impacts of smokeless tobacco products on health and wellbeing in Africa despite the common 

use of smokeless tobacco products in the continent. 

 

PHYSICAL ACTIVITY   

An evaluation study reveals that physical inactivity, including long sitting time is directly related to cardiovascular disease mortality 

(Katzmarzyk et al, 2009). There are two types of non-exercise behaviours: first, sedentary behaviour which include sitting, lying 

down, and involves very little energy expenditure of 1.0 – 1.5 metabolic equivalents, second, the light-intensity activity, including 

standing, self-care activities, and slow walking, which require low energy expenditure of nearly 1.6 – 2.9 METS (Owen et al., 2010). 

The low-intensity physical activity is otherwise known as non-exercise activity thermogenesis or NEAT (Loeffelholz and 

Birkenfeld, 2022).  Accumulating short bouts of low-intensity physical activity throughout the day can have significant health 

benefits, which may even rival those linked with more active sessions. Individuals should elevate their daily step count by 1,000 

steps/day with a goal of reaching at least 10, 000 steps per day (Loeffelholz and Birkenfeld, 2022). The step count can be measured 

by a pedometer which is a beep-sized device worn around the waist and keep track of the number of steps taken each day. Targeting 

and reducing sedentary behaviour may prove to be an effective cardiovascular risk reduction in addition to increasing physical 

activity (Katzmaryzyk, 2009). 

A meta-analysis by Li and Siegrist (2012) suggest that high level of leisure time physical activity and moderate level of occupational 

physical activity have a beneficial effect on cardiovascular health by reducing the overall risk of incident coronary heart disease and 

stroke among men and women by 20 to 30 percent and 10 to 20 percent, respectively.  Interestingly, many human studies show that 

consistent aerobic physical activities improve cardiovascular function. These studies apply to healthy individuals without any 

underlying risk factors as well as people with cardiovascular risk. There is compelling evidence from observational studies and a 

review of randomised controlled trials that individuals who are physically active minimise their risk of developing coronary heart 

disease, stroke and type 2 diabetes, by up to 50% (Warburton et al., 2006; Williamson, 2004).  People who are physically active 

minimises the risk of premature deaths by 20-30% and are nearly two times less likely to die prematurely from a heart attack than 

their inactive contemporaries (Warburton et al., 2006). Besides, intense physical activity decreases both systolic and diastolic blood 

pressure in individuals with increased blood pressure by nearly 3.8mmHg and 2.6mmHg respectively (Golbidi and Laher, 2012).  

The individuals having diabetes, a risk factor for cardiovascular disease, are advised to involve in increased physical activity to 

improve blood glucose control, which minimises the negative impact of diabetes on cardiovascular health (Avery et al., 2012). 

Patients living with high blood pressure, metabolic syndrome, cardiovascular disease, myocardial infarction, and congestive heart 

failure benefit from physical activities compared with an individual who does not participate in any physical activity (Golbidi and 

Laher, 2012; Vona et al., 2004).  Physical activity appears to benefit those who have diabetes compared with non-diabetic patients. 

The healthy individuals fail to gain from physical activity that improves endothelial function compared with patients living with 

diabetes (Golbidi and Laher, 2012). 

Some studies reported a positive relationship between levels of physical activity and overweight (Planinsec and Matejek, 2004; 

Collins et al., 2008; Mahfouz et al., 2008). The study by Planinsec and Matejek (2004) was conducted among children while Collins 

et al. (2008) and Mahfouz et al. (2008) were carried out among adolescents. Although many studies included in the remaining part 

of this section are not meta-analyses, they are included to enhance understanding of relationship between physical inactivity and 

overweight. Intense physical activity decreases adiposity especially in those with the excess upper body and abdominal fat (Golbidi 

and Laher, 2012). A study found that children and adolescent who had a low level of vigorous physical activity were more likely to 

be overweight or obese and have a high-risk waist circumference than those with a high level of vigorous physical activity. The 

study was carried out by Ortega and Sjostrom (2007) involving 557 Swedish children and used logistic regression analyses in 

examining the association of physical activity with total and central adiposity. The study further found that participants who had a 

low or middle level of physical activity were more likely to be overweight than those who have a high level of physical activity. 

Birth weight and television viewing were also linked with higher odds of having a high-risk waist circumference, but these 

associations were attenuated once vigorous physical activity variable was included in the model. The study concluded that low 

levels of physical activity might play a vital role in the development of overweight and excess of central adiposity in children and 

adolescents, in spite of some factors including, television viewing and birth weight. 

However, three independent studies carried out by Thompson et al. (2005), Al-Nakeeb et al. (2007), and Senbanjo and Oshikoya 

(2010) report no association between physical activity and weight status.  However, Senbanjo and Oshikoya (2010) specifically 

explain that the lack of association between physical activity and weight status may be as a result of a small sample of overweight 
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participants recruited for their studies. On the other hand, the study reported a higher prevalence of underweight in the physically 

active children which reflects a negative balance between the energy expended in doing exercise and energy intake. 

WHO developed the ‘Global Recommendations on Physical Activity for Health’ with the goal of providing national and regional 

level policy makers with guidance on the dose-response relationship between the frequency, duration, intensity, type and the total 

amount of physical activity required for the prevention of non-communicable diseases, including cardiovascular disease (WHO, 

2010a). For example, WHO (2009) recommends that children and youth aged 5 – 17 should be involved in moderate to vigorous 

intensity physical activity daily for at least 60 minutes.  

It is recommended that the vigorous intensity physical activity that is aerobic should be carried out at least three times per week 

(WHO, 2009). Physical activity greater than 60 minutes provides additional health benefits. WHO (2010a) recommends that adults 

aged 18-64 years should do at least 150 minutes of moderate-intensity aerobic physical activity throughout the week. Aerobic 

activity should be performed in bouts of at least ten minutes duration. Adults should elevate their moderate-intensity aerobic physical 

activity to 300 minutes per week to increase the accruable health benefits.  It is recommended that individuals within the age group 

of 5-17 should be engaged in playing games, running, turning or jumping. People within 18-64 years of age should involve in 

recreational activities, walking and cycling. Work activities, household chores, and games, planned exercise in the context of daily, 

family and community activities were also recommended (WHO 20009; WHO 2010). Meta-analyses had shown that at high-

intensity interval training, relative risks to coronary heart disease were relatively lower while cardiorespiratory fitness is higher, 

compared with moderate-intensity continuous training (Hannan et al., 2018; Sattelmair et al., 2011).   

 

NUTRITION 

Unhealthy diets including foods high in sugars, saturated and trans-fats, low fibre foods and high sugar drinks contribute to coronary 

heart disease and other health challenges (Hou et al., 2015; Malik et al., 2010).  Over the years, a low-fat diet was advocated because 

the high caloric density of fat could elevate the possibility of obesity (Benatti et al., 2004). A high intake of fat (more than one-third 

of total calories) elevates the intake of saturated fats, and it is linked to the consumption of excess calories and weight gain (WHO, 

2007a). Given this, the current clinical practice guideline recommends a diet that provides less than 30% of calories from dietary 

fat, less than 10% of calories from saturated fats, up to 10% of calories from polyunsaturated fats, and about 15% from 

monounsaturated fats (Mosca et al., 2004). In support of this assertion, a cohort study involving 1551 middle-aged men, conducted 

by Laaksonen et al. (2005) indicate that replacing saturated and trans-unsaturated fats with monounsaturated and polyunsaturated 

fat are more effective in preventing coronary heart disease events than minimising overall fat intake.  

Polyunsaturated fats contain omega-3 fatty acids and omega-6 fatty acids. Omega-3 fatty acid primarily from fish lowers 

triglycerides and apoprotein, raise HDL, and protect against stroke (Djousse et al., 2012; Bradbury and Hilleman, 2013).  Eating 

fish which is rich in omega-3 fatty acids including, tuna, halibut, catfish, flounder, and salmon twice a week protects the 

cardiovascular health, and this practice can minimise the risk of stroke by as much as 50% (Djousse et al., 2012; Bradbury and 

Hilleman, 2013; Holub and Holub, 2004).  Mosca (2004) agrees, however, point out that women of childbearing age, particularly 

pregnant women should avoid shark, swordfish, mackerel, and tilefish due to the high content of mercury in these fish which may 

impair foetal neurological development. High doses of fish oil and omega-3 fatty acid may elevate the risk of bleeding and 

individuals who eat more than three grams of omega-3 fatty acids per day (the equivalent of 3 servings of fish per day) may have a 

higher risk for haemorrhagic stroke (Clark et al., 2005). 

Other sources of omega-3 fatty acids include flaxseed oil, walnut oil, soybean oil, and walnuts (Mosca et al., 2004). However, there 

is less evidence supporting cardiovascular benefits from these sources of omega-3 fatty acids (Djousse et al., 2012).  WHO (2007a) 

reports a systematic review of 27 studies, comprising 30, 902 individuals which assessed the effects of advice about minimising or 

changing dietary fat intake. The interventions involved both direct provisions of food and, in most cases, nutritional advice to reduce 

consumption of total fat or saturated fat or dietary cholesterol or to shift from saturated to unsaturated fat. The pooled results show 

that decreasing or changing dietary fat minimises the incidence of combined cardiovascular events by 16% and cardiovascular 

mortality by 9%. Emily et al. (2008) warn that switching to unsaturated fats, especially oxidised polyunsaturated fatty acids 

contained in most types of vegetable oil is not without health risk as its high consumption may elevate the possibility of 

postmenopausal women developing breast cancer. Contrarily, Feldeisen and Tucker (2007) argue that diets containing too little fat 

can worsen dyslipidaemia. 

There is a wealth of evidence on the importance of getting five (400g) portions of fruit and vegetables every day (WHO, 2007a).  

Health promotion campaign known as ‘Five a day’ is predicated on the advice from the WHO, which recommends eating a minimum 

of 400g of fruit and vegetables a day to lower the risk of serious health problem, including heart disease, stroke, type 2 diabetes, 

and obesity (Aune et al., 2017; Wang et al., 2014; Hung et al., 2004). 
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METABOLIC SYNDROME: CVD RISK AND RECOMMENDED LIFESTYLE MODIFICATION  

According to Rakesh and Viswanathan (2012), the International Diabetes Federation (IDF) released a global consensus definition 

for metabolic syndrome, along with race- and gender-specific waist circumference (WC) cutoffs. This definition identified central 

obesity as a key component of metabolic syndrome and defined metabolic syndrome as central obesity (based on race- and gender-

specific WC cutoffs) in addition to any two of the following four parameters: 

•Raised triglycerides: ≥150 mg/dl (1.7 mmol/l) or history of specific treatment for this lipid abnormality 

•Reduced HDL cholesterol: < 40 mg/dl (1.03 mmol/l) in males and < 50 mg/dl (1.29 mmol/l) in females or history of specific 

treatment for this lipid abnormality 

•Raised blood pressure: systolic BP ≥130 mm Hg or diastolic BP ≥85 mm Hg or on treatment for previously diagnosed hypertension 

•Raised Fasting Plasma Glucose: ≥ 100 mg/dl or previously diagnosed type 2 diabetes mellitus (DM). 

The suggested race- and gender-specific waist circumference cutoffs are shown in Table 1. 

Table 1: Race- and gender-specific waist circumference cutoffs: Adapted from changing the definitions of metabolic 

syndrome (Rakesh and Viswanathan, 2012) 

Country/Ethnic group Waist circumference cutoff 

Male Female 

Europe, USA 

Waist circumference ≥102 cm in men and ≥88 cm in women 

used for clinical purposes 

≥94cm ≥80cm 

South Asians, Chinese, Malays, Indians, Japanese ≥90cm ≥80cm 

South and Central Americans South Asians recommendations 

Sub-Saharan Africans Use European data until more specific data are 

available 

Eastern Mediterranean and  

Middle East populations 

Use European data until more specific data are 

available 

 

There are other definitions of the metabolic syndrome, including the definitions of the WHO, European Group for Study of Insulin 

Resistance (EGIR), the National Cholesterol Education Program Adult Treatment Panel III (NCEP ATP III), and the American 

Association of Clinical Endocrinologists (AACE) (Rakesh and Viswanathan, 2012; Einhorn et al., 2003; Balkau and Charles, 1999). 

One of the two main differences between the definition of metabolic syndrome by WHO (1999) and International Diabetic 

Federation (2012) is that the former used raised blood pressure cutoff point ≥140/90 mm of Hg, compared with ≥130/85 mm Hg by 

the latter. The second difference is that WHO (1999) included microalbuminuria, i.e., urinary albumin excretion rate ≥ 20 

μgm/minute or albumin/creatine ratio ≥ 30 μgm/mg as one of the cutoff points. In contrast to WHO, EGIR excluded patients with 

type 2 DM in the definition because insulin resistance was viewed primarily as a risk factor for diabetes. The cutoff points used for 

BP and HDL by IDF and NCEP AT III are stringent as compared to those suggested in the WHO definition, and by avoiding the 

need for measurement of microalbuminuria, all other definitions are much more practically applicable compared with the definition 

suggested by the WHO.  

Despite the higher incidence of abdominal obesity in Nigerian women (16.9%) than men (7.3%), women (11.8%) and men (12.7%) 

had a similar prevalence of metabolic syndrome (Adegoke et al., 2010). The procedures used to determine metabolic syndrome by 

Adeoke and colleagues align with the National Cholesterol Education Program Adult Treatment Panel III (NCEP ATP III) criteria 

(Rakesh and Viswanathan, 2012). Waiste circumference cutoff used by Adegoke and colleagues and how it was measured were not 

stated. A meta-analysis of prospective studies that examined the association between the metabolic syndrome and risk of 

cardiovascular disease in individuals with the metabolic syndrome, compared to those without, had an increased mortality from all 

causes and cardiovascular disease; as well as an increased incidence of cardiovascular disease, coronary heart disease and stroke 

(Galassi et al., 2006). 

A meta-analysis of randomised controlled trial found that a reduction in habitual dietary salt intake of 6g was associated with 

reductions in systolic/diastolic blood pressure of 7/4 mm Hg in people with hypertension and 4/2 mm Hg in those without 

hypertension (He, and MacGregor, 2002). WHO (2007b) recommends salt intake of fewer than 5 grams per day for the prevention 

of cardiovascular disease. However, data from many countries show that most populations are consuming much more salt than 

recommended by WHO (Brown et al., 2009; WHO 2010b). Minimising dietary salt intake from the current global level of 9 - 

12grams per day to the recommended level of 5grams per day would be expected to have a crucial impact on decreasing blood 

pressure and cardiovascular disease. Universal reduction in dietary intake of sodium by about 1g of sodium a day (approximately 

3g of salt) would lead to 50% reduction in the number of people needing treatment for high blood pressure (He and MacGregor, 
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2008). The same reduction would lead to a 22% drop in the number of deaths resulting from strokes and a 16% fall in the number 

of deaths from coronary heart disease. Furthermore, two independent studies carried out by Cook et al. (2007) and Strazzulo et al. 

(2009) found a reduction rate of stroke by 23% and cardiovascular disease rates by 17% when dietary sodium was reduced from 

10grams to 5grams. 

On the contrary, recent studies demonstrated the harmful effect of sodium reduction on patients with established heart failure 

(Paterna, 2008; Paterna, 2009) and diabetes (Thomas, 2011; Ekinci, 2011), questioning the advisability of a general recommendation 

of minimising sodium intake. A randomised controlled trial by Meckling and Sherfey (2007) found that high protein may be better 

than carbohydrate as the vital energy source for those with metabolic syndrome as it helps to promote weight loss and improve lipid 

or glucose profiles. High-protein and low-carbohydrate diet will enhance weight reduction because protein offers satiety that is 

absent with carbohydrates (Foster et al., 2003). However, an experimental study by Mitch (2005) found that high-protein foods of 

any sort are not well tolerated by individuals with chronic renal diseases who have markedly minimised glomerular filtration rate, 

and the study further found that excess protein enhances phosphorous load which can cause acidosis and worsen insulin resistance. 

The detection, prevention, and treatment of the underlying risk factors of the metabolic syndrome should become an important 

approach for the reduction of the cardiovascular disease burden in the general population. 

 

CONCLUSION 

Cardiovascular disease is the leading cause of deaths across all continents of the world. Africa disproportionally bears the impacts 

of cardiovascular disease burden and has one of the highest risks of dying from the disease worldwide. Premature deaths from 

cardiovascular disease are preeminent across middle income countries in Europe compared with high income countries. The number 

of deaths from cardiovascular disease in Asia has nearly doubled within two decades and the percentage of deaths in people below 

70 years is higher than global average. Cardiovascular disease is higher in rural areas of South America compared with urban areas. 

The deathrates from cardiovascular disease have fluctuated over the years and has recently moved up in the USA.  

Investing in population-wide interventions such as promoting physical activity, increasing fruit and vegetable intake, reducing 

excess salt consumption through designing new policies or adopting WHO existing policies within individual countries and ensuring 

robust implementation of such policies across life course and from different layers of sectors such as education and workplaces 

would have wider impacts in reducing risk and disease burden in Africa. Government of countries within Africa should also increase 

health financing and focus on strengthening primary health care services for prevention and treatment of cardiovascular disease. 

Investing in data collection and research outputs in relation to cardiovascular disease within various countries in Africa will improve 

the accuracy of the cardiovascular disease profile and burden which will inform policy adoption on interventions. Trends in lifestyle 

patterns, including physical inactivity, smoking behaviour, and diets contribute to cardiovascular disease-prone conditions.  

Increasing the awareness of the members of the public, policy makers and other relevant stakeholders about impacts of 

cardiovascular disease through cardiovascular research and robust healthcare delivery will be helpful in tackling cardiovascular 

disease as a leading cause of deaths in Europe. To prevent cardiovascular disease in Asia, it is important to understand the present 

epidemiologic features of cardiovascular disease in Asia via a thorough study and analysis of numerous data on epidemiology of 

cardiovascular disease from many sources in Asian countries. There is paucity of studies on the effect of smokeless tobacco products 

in Africa despite the common use of smokeless tobacco products in the continent. As a result, future researchers should explore this 

area.  
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